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H3-40 MAINTENANCE MANUAL

SAFETY NOTICE

This maintenance manual has been prepared in order to
assist skilled mechanic’s in the efficient repair and main-
tenance of PREVOST vehicles,

This manual covers only the procedures as of the
manufacturing date.

Safety features may be impaired if other then genuine
PREVOST parts are installed,

Torque wrench tightening specifications must be strictly
observed. Locking devices must be instailed or replaced
by new ones, where specitied. If the efficiency of a
locking device is impaired, it must be replaced.

This manual emphasizes particufar information denoted
by the wording and symbols:

WARNING: Identifies an instruction which, if not fol-
lowed, could cause personal injury.

CAUTION: Denotes aninstruction which, if not followed,
could severely damage vehicle components.

NOTE: Indicate supplementary information needed {o
fully complete an instruction.

Although, the mere reading of such information does not
eliminate the hazard, your understanding of the informa-
tion will promote its correct use.
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DESCRIPTION

This vehicle is powered by a 6V or 8V, series 92 two-
cycle Detroit Diesel engine, provided with an electronic
control system (DDEC II). Maintenance and repair infor-
mation on the engine will be found in the current engine
manufacturer's maintenance manual. Engine controls,
accessories and related components are coveredin the
applicable sections of this maintenance manual. The
engine removal/installation procedures are given at the
end of this seclion. Summary information about the
electronic control system is given hereafter, but for a
complete description, referto the "DDEC Il Troubleshoot-
ing Guide" #65E489 published by Detroil Diesel.

DDEC Il ENGINE

General Description

DDEC I (Detroit Diesel Electronic Control) is a
microprocessor-controlled electronic fuel injection and
engine control system for Delroit Diesel engines.

DDEC I} controls the timing and amount of fuel injected
Into the engine. The system also monitors several en-
gine functions using varlous sensors which send eleciri-
cal signals to the Electronic Control Module (ECM). The
Electronic Control Module processes this information
and sends high current command pulses for actuation of
the injector solenoids. The Electronic Control Module
has also the ability to fimit and shut down the engine
completely in the event of a potential engine damaging
condition, such as low oll pressure or low coolant level
or high engine temperature.

The DDEC Il system is also self-diagnostic. It monitors
itself, as well as all related wiring, to identify faulty
components and other engine-related problems by il-
luminating the “CHECK ENGINE"light and/orthe “STOP
ENGINE" light. A fault code identifying the failed com-
ponent is also logged In the Electronic Control Module's
internal memory for later readout by maintenance per-
sonnel.
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System components

The system components are divided in two categories:
engine-mounted components and engine-related com-
ponents.

1. Engine-mounted components

Electronic Control Module (ECM)
Electronic Unit Injector {(EUl)
Synchronous Reference Sensor {SRS)
Timing Reference Sensor {TRS)

Turbo Boost Pressure Sensor (TBS)
Water Temperature Sensor (WTS)

Qil Pressure Sensor (OPS)

]

Electronic Control Module (ECM)

The Electronic Control Module is a single fuel-cooled box
which is mounted on top and to the front of the engine
{see fig. 1). It is considered the "Brain” of the DDEC i
system as it provides overall monitoring and control of
the engine by comparing input from the various sensors
to a set of calibration data stored in the EEPROM
(Electrically Erasable, Programmable, Read-Only
Memory) within the Electronic Control Module. After
processing the input and compared data, the ECM sends
high current command pulses to the Electronic Unit
Injectors (EUI) to initiate fuei injection. The ECM also
receives feedback regarding the start and end of injec-
tion for a given cylinder.

Heat generated by the Electronic Control Module is
dissipated by absorption in the fuel flowing through a
plate on which the unit is fixed.

The Electronic Control Module controls basic engine
functions such as:

Rated speed and power

Engine governing

Torque shaping

Cold start logic

Transtent fuel control (smoke control)
Diagnostics of engine components and itself
Engine protection

i




01 ENGINE

Electronic Control Module

Fuel-cooled plate

Wiring protector

Fig. 1

The EEPROM (Electrically Erasable, Programmable,
Read-Only Memory) within the Electronic Control
Module is factory programmed by Detroit Diesel. The
programining is determined by a specific engineftrans-
mission/protection system combination. The
reprogramming at a Detroit Diesel authorized service
center will be required for changes related to these
characteristics. Although, some changes may be per-

formed {0 the cruise control and road speed limit using a
digital reader.

MASEGIAS
MAASEG BE

NOTE: No parts within the ECM are serviceable. If
the ECM Is found defectlve, replace it as a unit.

CAUTION: If a welding procedure must be per-
formed on vehicle, always disconnect Electronic
Control Module connectors in order to protect this
component from voltage surges.
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" Electronic Unlit Injector {EUI)

The Electronic Unit Injectoris located inthe cylinder head
and operates much the same way as a mechanical
injector. A bolt-on fuel manifeld is used to provide fuel
inlet and return connections, A fuel inlet filter Is also
located in this manifold. Pressurization of the fuel in the
injector is made by means of a conventional cam-
operated plunger. The maindifference withthis new type
of injector lies inthe fuel metering and timing mechanism.
A solenoid-operated poppet valve on each Electronic
Unit Injector is used to perform injection timing and fuel
metering funcliens (see tig. 2).

Terminal {1
ol
Solenoid —
Plunger
Poppet control vaive
MAJEC 02

Flg. 2 - Electronic Untt Injector (EUI)

Synchronous Reference Sensor (SRS) and Timing
Reference Sensor (TRS) '

The Synchronous Reference Sensor (SRS) and Timing
Reference Sensor (TRS) are electronic components that
send a signal fo the ECM. The SRS references firing
position for the number one (1) piston. The TRS sends
a signal to indicate the firing position for each piston. The
SRS/TRS assembly is mounted through the engine front
end plate at the top left corner of the engine (see fig. 3
and 4).

Synchronous

Reference
Timing Sensor
Reference

~7")
Camshatt puliey —/

MAJEO1 03

Flg. 3 - SRAS/TRS Installation

Cylinder block
front end plate

SRS/TRS support

MAIEC] 04

Fig. 4 - SRS/TRS exploded view

Turbo Boost Pressure Sensor (TBS)

The turbo boost pressure sensor is bracket mounted
near the blower (see fig. 5). This device is a pressure
sensor that sends an electrical signal to the ECM. The
ECM uses this information to compute the amount of air
entering the engine. Fuel supply is regulated by the TBS
information to control engine smoke. The TBS is non-
serviceable and should be replaced as an unit. No
adjustment is required.
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Turbo boost
pressure sensor

MAJEQ10S

Fig. 5

Water Temperature Sensor (WTS)

The water temperature sensor (see fig. 6) is mounted in
right hand thermostat housing (radiator side). The pur-
pose of this sensor is to protect the engine in case of
overheating. f engine water is only slightly over
temperature (e.g. 212 °F (100 °C}), the following occurs:
the "Check Engine” light turns on, and engine power will
be progressively decreased down to 50% (minimum) at
approximately 221 °F (105 °C); in case of overheating
(over 221 °F (105 °C)), engine will shutdown,

MASEQ106

Flg. 6 - Water Temperature Sensor

Oll Pressure Sensor (OPS)
The oil pressure sensor sends an electrical signal to the

ECM telling it what the engine oll presstire is at any given ~

speed. Low oil pressure sighals exceeding seven
seconds are used by the ECM to begin the warning and
stop engine functions. The OPS is non-serviceable and
should replaced as a unit. No adjustment is required.
The OPS is tapped into the main engine oil gallery and
is mounted at left front corner of the engine (see fig. 7).

WAJEQ1 07

7

{
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2. Engine-related components
Coolant Level System (CLS)

Electronic Foot Pedal Assembly (EFPA)
Control Throttle Position Module {CTPM)
Cruise Control Switch (CCS)

Diagnostic System Accessories (DSA)

Coolant Level System (CLS)

The coolant level system consists of a condudtivity probe
mounted in the surge tank and an electronic interface
module located on top inside the rear junction hox.
Coolant level is determined by the change in impedance
of the probe and its brass mount when it is immersed in
coolant. The electronics in the module condition the
signal to levels compatible with DDEC. Low coolant
level may begin the warning and stop engine functions.
The probe and the electronic interface module are non-
serviceable items and if found defective, they should be
replaced as units. No adjustment is required.

A

Module SEE——

(inside rear junction box)

ABCDEF
+12V
Ring terminals — To ECM
Probe To ground

MAIEQ108

Fig. 8 - Coolant Level System components

Electronic Foot Pedal Assembly (EFPA)

The Electronic Foot Pedal Assembly, which is instailed
in the space normally occupied by the mechanical foot
pedal, provides an input signal {0 to 5 volis} to the ECM
to regulate engine {uel rate (power} proportional to the
operator’s throttle pedal position. The EFPA has maxi-
mum and minimum stops that are built into the unit while
it is manufactured.

Pedal

Potentiometer

Flg. 9 - Electronic Foot Pedal Assembly "=

Control Throttle Position Madule (CTPM)

The Control Throtile Position Module, which is provided
only on vehicles equipped with an "ATEC" automatic
transmission, is mounted on the L.H. side inner wait of
the rear junction box. The purpose of this module is to
translate DDEC I throttle position into an ATEC | signal.
Additionally, it communicates the transmission output
speed signal back to DDEC Il for use in cruise con-
trol/road speed limiting logic. It also incorporates an
integral engine speed switch which is sent to ATEC | as
an input signal for the logic which prevents shifting into
range above pre-set engine speeds.
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Cruise Control Switches (CCS)

The four cruise control switches are lecated in driver's
area on a L.H, side panel.

1. Cruise On/Off: This is the main switch that actuates
the ECM memory in order 1o use the speed regulating
mode.

2. Crulse set:
control speed.

NOTE: Crulse contro! system wiil not accept speed
settings, nor will the "Resume" switch operate below
approximately 35 mph (55 km/h).

3. Cruise resume: Each time this switch is actuated,
the speed will be increased by 2 mph {3,5 km/hj; this
switch aiso allows to refurn to the last regulated speed
following a brake or "DECEL" switch application.

NOTE: On\oft switch must be to the "ON" position
In order to return to the last regulated speed.

4, Crulse decel: Allows to reduce speed each time this
switch is activated.

This switch is used to set the cruise

Dlagnostic System Accessorles (DSA)

The DDEC il engine Diagnostic System Accessories
include the following:

1. "Check Engine"” warning light

"Stop Engine"” warning light

"Override" switch

"DDEC Test" switch

“Diagnostic Data Link"” (DDL) connector

L ol o

1. "Check Engine’'warning light: This light, mounted
on central dashboard panel, turns on to indicate that a
fault is currently being detected and that a code has been
stored in the ECM memory. This light also has a &
second bulb check when the ignition is first iurned on.

2. "Stop Engine” warning light: This light, also
mounted on central dashboard panel, tums on to indicate
that a major engine problem occurs (with the exception
of a § second buib check when the ignition is first turned
on). The engine power will automatically begin to
decrease gradually and will be followed by a shutdown
after 30 seconds. This 30 second delay period may be
repeated using the "Override"” switch.

NOTE: Once engine Is stopped, it can not restart
untli malfunctlon is corrected.

3. "Overrlde" switch: This switch, mountedonthe L.H.
lower control panel, is used when the "Stop engine”
warning light is turned on. Push down switch to allow a
30 second delay period (noncumulative) inthe shutdown
procedure in order to move vehicle out of traffic.

CAUTION: The "Override" switch must be used only
In emergency cases, such as to move vehicle out of
a traftlic, Excesslve use of this switch could cause
serlous damage to the englne.

4. "DDEC Test"switch: This swilch is mounted onthe
front tace panel of the alarm junction box which is located
in the front service compariment {see fig. 10). This
switch will illuminate the "Check Engine" warning light
in dashboard in a serias of flashes separated by a pause.
For example, a code "43" consists of four flashes, fol-
lowed by a short pause, then three flashes in quick
sucession. Acomplete diagnostic code list is given later
in this saction.

NOTE: If the "DDEC Test" switch remains in the
"ON" position, the accelerator pedal voltage will he
cut off, thus rendering It Inoperative,

5. "Dlagnostic Data Link" (DDL) connector: This
connector, which is mounted of the front face pane! of
the alarm junction box (see fig. 10), allows the use of the
Diagnostic Data Reader (DDR) or the scanner (not sup-
plied) to read the codes or the modes which are perlinent
data on the engine condition. This enables a more
complete analysis of any defect found in the DDEC
system operation,

DDEC test switch
Diagnostic data link connector

MAIEOL1G

Fig. 10 - Alarm junction box
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DDEC Il Diagnostic Code List
Error
Code # Description
1 Power Take-Off Sensor Lo Volt
12 Power Take-Off Sensor Hi Volt
13 Coolant Sensor Lo Voit
14 Eng Temp Sensor Hi Voit
15 Eng Temp Sensor Lo Volit
16 Coolant Sensor Hi Volt
21 Throttle Pos Sensor Hi Volt
22 Throttle Pos Sensor Lo Volt
23 Fuel Temp Sensor Hi Vol
24 Fuel Temp Sensor Lo Volt
25 No Codes
26 Powser Control Enabled
31 Fault On Auxiliary Output
32 ECM Backup System Fail
33 Turbo Bst Senser Hi Volt
34 Turbo Bst Sensor Lo Volt
as Qil Prs Sensor Hi Volt
36 Qil Prs Sensor Lo Voit
37 Fuel Prs Sensor Hi Volt
DDEC: Detroit Diesel Electronic Contro!
ECM: Electronic Control Module
EEPROM: Electrically Erasable Programmable Read-Cnly Memory

Error
Code # Description
38 Fuel Prs Sensor Lo Volt
41 Timing Reference Sensor
42 Synchronous Ref Sensor
43 Low Coolant Level
44 Engine Overtemperature
45 Low Oil Pressure
46 Low Battery Voltage
47 Hi Fuel Pressure
48 Lo Fuel Pressure
51 EEPROM Error
52 ECM - A/D Fail
53 EEPROM Memory Failure
54 Vehicle Speed Sensor
55 Proprietory Comm. Link
56 ECM - A/D Falil
58 Cruise Cti Switches
61-68 inj Response Time Long
71-78 Inj Response Time Short
85 Engine Overspeed

POWER PLANT ASSEMBLY
REMOVAL

The vehicle power plant assembly must be removed as
a whole unit by means of a slide-out cradle, thus provid-
ing access to the engine or its related components. The
power plant assembly includes the engine, transmission
{including retarder if 50 equipped), air compressor, alier-
nator, and transmission oil cooler where applicable.

Follow the procedure hereafter to remove the power
piant assembily.

CAUTION: All hoses and cables must be properiy
Identitled prior to their disconnection in order to
ease their reinstallation. Plug all openings to
prevent dirt from entering the system.

1. Setthe battery main disconnect switches to the "OFF"
position.

2. Remove both wing nuts securing engine belt guard in
place, then lift and remove it from engine compariment.

3. Drain the engine cooling system as explained in
section 05 "Cooling system” of this manual, under head-
ing "Draining cooling system",

WARNING: Due to the heavy load of rear bumper
assembly, suppon It adequately before proceeding
with the following step.

4. Unscrew fasteners retaining rear bumper assembly,
then remove it from vehicle.

1-7
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5. Locate the belt tensioner two-way control valve (see
fig. 11), turn handle counterclockwise in order to reverse
pressure in beit tensioner air cylinders, thus releasing
tension on belts, then slip the belts off,

8. Exhaust all air from the air system (if required, refer
to section 12 "Brakes & Alr System").

7. Disconnect belt tensioner cylinder stesi-braided air
hoses from two-way control valve, then remove their
retaining clips fromvertical post in ordertofree the hoses
(see fig. 11).

8. Unboit the belt tensioner cylinder rod end from A/C
compressor, then pivot it toward the engine.

9. Disconnect the steel-braided air hoses from shut-
terstat, The shutterstat is mounted in thermostat hous-
ing base, radiator side (see fig. 12).

10. Disconnect vent hose mounted close to the thermo-
stat housing, radiator side (see fig. 12).

11. Disconnect and remove the section of the coolant
pipe assembly mounted between the thermostat hous-
ings and the main upper coolant pipe {see fig. 13, item
1).

i2. Disconnect and remove the section of the coolant
pipe assembily mounted between the radiator outlet and
the water pump inlet (see fig. 13, item 2).

13. Remove the mechanical water temperature gauge
sending unit (see fig. 13, item 3) fromthermostat housing
base (engine air cleaner side), remove cable ties, then
move sending unit away from power ptant assembly.

Shutfterstat

MA3EGII2
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14. Disconnect engine oil pressure steel-braided hose
from mechanical oil pressure gauge (see fig. 13, item 4),
then remove retaining clips.

15. Disconnec! the delivery hose(s) from the engine oil
reserve tank {2 on vehicle equipped with manual trans-
mission) (see fig. 13, item 5).

16. Disconnect the air compressor intake hose from
engine air intake duct.

17. On vehicle equipped with an electrically operated
cold starting aid, disconnect the ether discharge hose
from air intake duct, then the delivery hose from the
starting aid cylinder solenoid vaive. Remove cable ties
securing hoses.

18. Disconnect and remove the engine air intake duct
mounted between air cleaner housing and turbo {see tig.
13, item 6).

CAUTION: Cover the turbocharger Iniet opening to
prevent foreign material from entering, as it could
damage the parts.

18. Disconnect positive cable (red terminal) from start-
ing motor solenoid, then remove cable ties securing it.

20. Disconnect ground cables from rear subframe
ground stud (located close to the starting motor}.

21. Close engine fuel supply shutoff valve on primary
fuei filter, then disconnect the fuel line connected to inlet
pert, {on vehicle equipped with the optional primary fuel
filter/water separator, disconnect fuel line from outlet
por, see fig. 14).

Primary fuel filter,
water separator
: T

Qutlet port

F[g 14 MAIECLE4

Fgg‘ " _ S iy Om
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22. Disconnect fuel retum line from bulkhead fixed on
engine cylinder head end, close to power steering pump.

23. Disconnect the power steering pump supply and
discharge hoses. Cap immediately hose openings fo
limit fluid loss.

24, Onvehicle equipped with an automatic transmission
provided with a hydraulic output retarder, disconnect
steel-braided air line from solenoid valve outlet, then
remove retaining clips. The solenold alr valve s
mounted in the upper section of engine compartment
back wall.

25. On vehicle equipped with a NON-ATEC automatic
transmisslon, disconnect steel-braided alr line frompres-
sure regulator outlet, then remove retaining clips. The
pressure regulator is mounted in the upper section of
engine compartment back wall (see fig. 15).

26. Disconnect the power plant wiring harness main
conneclors from receptacle housing mounted on engine
compartment ceiling (3 connectors for vehicles equipped
with ATEC transmission and only 2 connectors for all
other vehicles) (see fig. 15).

Main connectors

g Prossure regulator

MAEOTLS

Flg. 15

27. From under vehicle, disconnect the propeller shaft
as detailed in section 09 "Propeller shaft” of this manual.

28. Remove engine splash guards in order to obtain a
better access to power plant assembly rear components.

29. Disconnect the air compressor discharge and gover-
nor steel-braided air lines.

30. On vehicle equipped with @ manual transmission,
disconnect shift linkage adapter from transmission shift
tever pivot, then disconnect steel-braided hydraulic hose
from the clutch operating cylinder. Cap Immediatly
hydraulic hose opening to limit fiuid loss.

31. Disconnect the coolant delivery pipe located in side
of engine, close o the alternator.

32. Disconnect and remove the exhaust pipe mounted
hetween turbo outlet and the muffler {if required, referto
section 04 "Exhaust system").

CAUTION: Coverthe turbocharger outlet opening to
prevent forelgn material from entering, as it could
damage the parts.

33. Disconnect turbo boost pressure gauge air line (if
veghicle is so equipped) from engine air inlet adaptor
housing (connector between turbo and blower).

34. Inspect the power plant assembly to ensure that
nothing will interfere when sliding out the cradie.

35. Remove the 6 retaining bolls, washers and nuts
securing the power plant cradle to the vehicle rear sub-
frame as detailed in figure 16.

NOTE: Check If any spacer(s) have been Installed
between power plant cradle and vehicle rear sub-
frame, and If so, note posltion of each washer for
reinstallation purpose,

36. Using a forklift which minimum capacity must be
4,000 Ibs (1 800 kg), raise slightly the power plant cradle,
then pull it out siowly from the engine compariment,
while checking to see that all lines, wiring and controls
are disconnected and are not tangled.

CAUTION: Due to the minimum clearance between
the power plant equipment and the top of the englne
compartment, extreme care should be used to ralse
the power plant cradle only enoughto free the cradie.
Clearance between power plant cradle and mounting
rall should range between 1/4" and 1/2" {6 - 12 mm}.

S
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Powaer plant cradle
retaining bolts

Power plant cradle
retaining bolts

Flg. 16 - Power pilant cradle {8V engine model)

POWER PLANT ASSEMBLY IN-
STALLATION

installation of the power plant assembly is the reverse of
the removal procedure described above plus the follow-
ing:

1. Torque the power plant cradle mounting bolts to 145
- 175 Ibfft (195 - 240 N-m).

2. Retill cooling system. If engine fuel system has been
drained, it will aid restarting if fuel filters are filled with
fuel oil. Remove vent plugs and pour clean fuel oil into
filtter housings untii filters are full (refer to section 03 "Fuel
system” for more details).

3. Start engine and check operation. Check fusl, cool-
ing, pneumatic and hydraulic system connections for
leakage. Test operation of engine controls and acces-
sorles.

ENGINE MOUNTS

The power plant assembly is mounted to the cradle by
means of 4 rubber mounts on a vehicle powered with a
6V engine, and 6 rubber mounts on a vehicle with a 8V
angine.

Two rubber mounts are used at front of engine while the
2 or 4 other ones are mounted each side of the transmis-
sion torque converter housing on vehicle equipped with
automatic transmission, and each side of engine
flywheel housing on vehicle equipped with manual trans-
mission,

MAIED1IE

It is recommended that new rubber mounts be installed
whenever the engine is removed from the vehicie.

Before installation of new rubber mounts, mounting and
socket should be lightly lubricated with rubber [ubricant
or water only. A special rubber lubricant, P-80, is avaii-
able from International Products Corporation, Trenton,
New Jersey.

CAUTION: No other lubricant should be used.

improper instaliation of the press fit type engine
mounts can contribute to excessive engine vibrations.
When new mounts are installed, mount bolts should
be feft loose until engine can be run for a short period
of time. If engine is accelerated a few times, the
rubber mount will find its correct position and then
mount bolts can be torqued to 132 - 170 Ibfft (180 -
230 Nem).
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Buileting ard Service Information Letters will be issued from time to time to acquaint users wih 'he atest
service procedures. The number, date and title of publications pertaining to this section should be notad Seicw as
soon as received. These should then be tiled for future reference.

NUMBER DATE SUBJECT
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GENERAL DESCRIPTION

The vehicle equipped with a manual {ransmission is
provided with the "Spicer" Easy-Pedal Angle-Spring
clutch. The clutch assembly consists of a 15 1/2" dry
disc two plate model. It is a puli-type desigh with riveted
organic facings on driven discs, manually adjustable to
compensate wear and hydraulically operated. Atorque
limiling clutch brake as well as a positive separator pin
systems are also provided. Two types of clutch assemb-
ly (different internal springs) are used according to the
engine model, whether it is a 6V or 8V engine.

RECOMMENDED OPERATION
AND MAINTENANCE

Long clutch life requires that the clutch be properly
instalied, used and maintained.

EXCESS FRICTION HEAT, A CLUTCH'S WORST
ENEMY

Almost every early failure of a clutch can be traced to
excess friction heat. Proper operation and maintenance
as outlined below will largely eliminate this source of
clutch failure.

1. Do not "ride" or "slip” the clutch. Once aclutchis
fully engaged, there is no heat generated and little or no
wear. However, during the brief period when the cluich
is picking up the load, considerable heat is generated.
By riding or sliping the cluich, the period of partial
engagement is lengthened - causing unnecessary heat
and wear.

2. Always start In the proper gear. Obviously, an
empty vehicle ¢an be started in a higher gear than a fully
loaded one. But starting in a gear too high for the load
can cause clutch slippage, too much heat and unneces-
sary wear. Drivers should be trained 10 use a gear low
enough to prevent excess wear on the clutch, Agearthat
will siari the vehicle moving with the engine atidle speed
is usually correct. If the engine must be revved up to
prevent stalling, the gear selection is too high.

3. Do not shift until vehicle has reached proper
speed, Upshifting before the vehicle has reached the
right speed is almost as bad as starting off in too high a
gear. When the difference between the vehicle speed
and the engine speed is too great, the clutch is forced to
slip. The result is extra heat and wear.

[CH

4. Match the proper clutch to the vehicle. The clutch
provided by PREVOST is of the proper specification for
the coach. Replacing the factory-installed clutch with
one of different specifications may resutt in a clutch that
is loo light duty, resuiting in early burn-out. Mismatching
the clutch to the vehicle is not only bad for the clutch, it
can cause early wear on the whole drive train.

5. Never hold a vehicle on a hill with the clutch. To
hold on a hill with the clutch requires that the clutch be
purposely slippped. By doing this enough heat can be
generated to burn up the clutch.

6. Never coast with the clutch disengaged. This can
cause olutch failure by the very high rpm encountered
when coasting in gear with the clutch released. in this
situation, the wheels are driving the clutch disc through
the multiplication of the drive axle and transmission
ratios. This can result in over 10,000 rpm, beyond the
burst strength of the facing material. Something as
simpie as coasting down a long ramp can burst a driven
disc.

7. Never engage the ciutch while coasting. This
should not even have to be said, since responsible
drivers should never coast with clutch disengaged. Re-
engaging a clutch after coasting causes tremendous
shock to the clutch and the whole drive train. it can result
in intemal engine damage and/or clutch and flywheel
failure.

8. Always report unusuai clutch operation promptly.
Proper maintenance, performed on time, will greatly
extend the life of the clutch. The driver should report any
change infree pedal (free travel), slippage or any strange
“feel"to the clutch operation.

TRANSMISSION REMOVAL

NOTE: For more detalls, refer to section 07 "Trans-
mission™.

Use a suitable transmission iack to properly support and
maintain the engine/transmission alignment when
removing transmission. Do not let the rear end of the
transmission drop down and hang unsupported in the
spline hubs of the clutch discs to avoid bending or
distorting the friction discs. Disconnect the clutch
operating cylinder externai linkage and remove cylinder
assembly {(without disconnecting hydraulic hose), to per-
mit the release yoke to turn up and pulifree of the release
bearing thrust pads, then disconnect the transmission
shift linkage.
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CLUTCH REMOVAL

Install the spline aligning tool into the release bearing
assembly and the driven discs (see fig. 1). An old
transmission input shaft may be used for this purpose.
insert two 5/8" (16 mm) spacers between the flywheel
ring and the release bearing housing (see fig. 2), then
loosen the mounting bolts around the flywhesl.

NOTE: Be sure to progressively loosen the mount-
ing bolts In a criss-cross pattern to prevent cocking
and bending within the clutch and Insure easy
removal of the ciutch mounting bolts. The spacers
relleve the heavy internal spring load in the clutch
assembiy,

WARNING: Because of the welght of the clutch,
Install two guide studs in the top mounting boit holes
to facliltate removal {see fig. 3). Then remove the
mounting bolts and carefuliy remove the clutch as-
sembty.

MAIEG201

Flg. 1

MAZEQ3

Filg. 3

ENGINE AND TRANSMISSION
ALIGNMENT

The engine and transmission must line up. To check for
this, make the following checks or measurements. Sur-
faces being gauged or measured must be clean for
accurate measurements.

Inspection

Inspect the mating faces of the transmission clutch hous-
ing and the engine flywheel housing (see fig. 4). Any
appreciable wear on either housing will cause misalign-
ment. Replace housing if worn. Most wear will be found
on the lower half of the facings. Most common wear
areas are between the 3 and 8 o'clock positions (see fig.
5).

2| PE—
2 Transmission
i
\_ g
LW &
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Most common wear areas
betwesn 3 and 8 o'clock
positions

Fig 5 MAJEG205

With dial indicator secured io engine flywheel or
crankshaft (see fig. 6) and gauge finger against housing
pilot, rotate flywheel by hand. With chalk or soapstone,
mark high and low points. Tetal indicated difference
between high and low points must be .008" {.203 mm) or
less.

Now move gauge finger to contact face of engine
flywheel housing (see fig. 7). Rotate tlywheel and mark
high and low points. Total runout should not exceed
.008" (.203 mm).

Next, secure dial indicator to engine flywheel housing
with gauge finger onface of flywheel nearthe outer edge
(see Yg. 8). Rotate flywheel. Maximum permissible
runout is .008" (.203 mm).

Now move gauge finger fo contact pilot bearing bore
surface {see fig. 9). Rotate flywheel. Maximum fotal
allowable runout is .005" {.127 mm).

it any of these limits are exceeded, the problem must be
corrected or misalignment will cause premature wear to
drive train components.

MAIEGRCS

Fig. 6

MAIES2)T

MAIEGR08

Fig. 8

Flg. 9
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CLUTCH INSTALLATION

insert two 7/16" - 14NC x 5" long (130 mm) guide studs
info the two upper mounting hotes of the flywheel {see
fig. 10}, rotate fiywheel if necessary to level the guide
studs. Insert the spline aligning tool through the reiease
bearing sleeve {(see fig. 11).

MAIERLO

Fig. 10

Install the rear driven disc on the tool with the side
stamped "pressure plate”facing the pressure plate, posi-
tion the intermediate plate so that the pins set toward the
fiywhee! side. The pins should be flush on the pressure
plate side (see fig. 12), Install the front driven disc on
the aligning tool with the side stamped "fiywhee!” facing
the engine.

Fig. 12

Position the clutch over the two guide studs and slide
the assembly forward until it starts in the flywheel pilot.
Stant six 7/16" grade 5 (or better) mounting bolts with
lock washers and tighten finger tight. Tap the spline
aligning tool (see fig. 13} to make sure it is centered
and seated in the pilot bearing, then remove the two
guide studs and replace them with the 7/16" bolts and
lock washers. Tighten the 8 bolts progressively in the
sequence shown in figure 14. The final forque is 45 to
50 ibfsft {61 to 68 Nsm).

CAUTION: Remember that If the bolts are not
tightened In sequence, it can cause permanent
damage and/or an out of batance condition.

MATEOA

Fig. 13
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MAIEG214

Flg. 14

Locate the pin access holes by noting position of the
arrows on figure 15. Using a 1/4" diameter flat-nosed
drift, lightly tap each pin toward the flywheel through
5/16" diameter hole (see fig. 16). The pins should now
be flush against the flywheel.

WARNING: Safety glasses must be worn during this
procedure.

NOTE: The separator pin will allow the intermediate
plate to move back when the ciutch is released,
giving constant gap on both sides of the Inter-
mediate plate.

MA3ECR1S

Fig. 17

MAIE0217
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TRANSMISSION INSTALLATION

NOTE: For more details, refer to sectlon 07 "Trans-
mission™.

1. Position the torque limiting ciutch brake on the main
drive gear of the transmission {see fig. 18), then shift
transmission into gear so that the input shaft can be
rotated during assembly to align with clutch-driven disc
hub splines.

2. Rotate cluich release bearing housing so that flat
section is on top (see fig. 19).

3. Rotate clutch release yoke so that release yoke
fingers clear the pads on the release bearing housing.
Use a suitable transmission jack fo support and maintain
the engine-to-transmission alignment while installing the
transmission. Use care to avoid hanging the weight of
the transmission onthe clutch or forcing the transmission
into the clutch or flywheel housing. Either of these
abuses can cause bent or "sprung” driven discs and
prevent the clutch from reieasing. Rotate clutch release
yoke into proper position as transmission is moved into
place (see fig. 20 & 21).

4, Start all transmission bell housing cap screws and
tighten progressively around the housing to 45 Ibf«ft
(61 Nem).

5. Connect the transmission shift linkage. Install the
clutch operating cylinder and its linkage, then proceed
with the clutch adjustment as explained hereafter.

Fig. 18 Massaae

Flg. 19

Flg. 21

MAIZ0210

MAIE0221
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CLUTCH ADJUSTMENT

NOTE: If for any reason, air Is present Inside clutch
hydraulic line, proceed with "clutch bleeding” as
explained later In this section.

Pedal free play

1. Push the clutch pedal by hand, then referring to figure
22, note the clutch pedal free play. Whentree play ends,
pedal resistance will increase abruptly.

2. The desired free play is 1/4"+ 1/8" (6 mm £ 3 mm); if
free play is incorrect, loosen the adjustment bolt, reposi-
tion the stop "A" as needed to change free play, then
tighten the adjustment bolt (see fig. 22).

NOTE: This adjustment is factory made and should
not require any modification afterwards.

Internal clutch adjustment

1. Remove inspection cover at bottom of clutch housing.

2. Measure clearance between release bearing housing
and clutch brake (refer to fig. 23). The clearance should
range between 1/2" and 9/16" (13 and 14 mm).

3. If clearance is incorrect, release the clutch by
depressing the clutch pedal to end of pedal travei, then
insert a 3/4" socket {12 points) or a 3/4" box-end wrench
through inspection hole and depress square-head bolt to
adjust clutch (see fig. 24). The "Kwik-Adjust” will re-
engage at a quarter of a turn. The flat on the bolt head
will align with the Hat edge of the bracket,

NOTE: If clearance between release bearing hous-
ing and clutch brake is less than 1/2"" (13 mm), rotate
the adjusting ring counterclockwise to move the
release bearing toward the engine, and If clearance
Is greater than 9/16" (14 mm), rotate the adjusting
ring clockwise to move the release bearing toward
the transmission.

LA
‘.>0‘

“... o

4+

Adjustment bolt

Between 1/4" and 3/8"
Emmand9mm) T ]

Adjustment boit

Stop "All

Stop "B}

1/4" + 1/8"
(6 mm = 3 mm)

(S =5 < < < © <9
E Y h

MAJEGZ2

Flg. 22 - Clutch pedat Installation
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4. Ensure "Kwik-Adjust" is engaged in the locked posi-
tion and release the clutch pedal to engage clutch.

Ralease
yoke T

ro—
¢ Torque limiting
@ clutch brake

Reslease travel

==~1_
; between 1/2" and 9/16"
; | (13 and 14 mm)
Release | [ 10 travel 1/8" (3 mm)

bearing batween yoke and
wear pads

Kwik-Adjust

Q‘{”&

I~

. — 45
7 R u d
\ - N

MASE(223

Fig. 23

Free travel setting

1. Chack free travel {or clearance between the release
yoke and release bearing wear pads as shown in fig. 23).
The clearance should be 1/8" (3 mm).

2. If clearance is incorrect, readjust the operating
cylinder linkage yoke (see fig. 25) until proper clearance
is achieved.

MA3EC224

Flg. 24

Return spring tension adjustment

The return spring is mounted right over the operating
cylinder {see fig. 25). Adjust spring so that it has a
sufficient tension to refurn clutch yoke lever to its neutral
position.

NOTE: Return spring tenslon must not be excessive
as It will Increass clutch pedal effort needlessly.

Spring tension adjustment

Linkage adjustment for free
[ travel between yoke and

Ulease bearing wear pads

Grease fiftings

O

Grease fitting
{both sides)

Fig. 25

MA3EQ225
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Clutch brake setting

1. Depress clutch pedal. With correct release travel and
free travel settings, the distance between stop "B"
mounted on the cluich pedal inkage and the adjustment
bolt should range between 1/4 and 3/8" (6 and 8@ mm) at
the beginning of the clutch brake “squeeze” (reter to
previous lig. 22}.

2, To check this, insert a .030" (0,8 mm) feeler gauge or
business card between the release bearing and cluich
brake. Depress the clutch pedal and squeeze the ¢ard.
Let the pedal up slowly. Stop when the card can be
pulled out, then measure clearance between stop "B"
and adjustment bolt. If clearance is incorrect, reset the
adjustment bolt adequately.

CLUTCH BLEEDING

The clutch hiydraulic system must be bled whenever air
enters it. Unlike hydraulic fluid, airis compressible. This
means that instead of transmitting pedal pressure
through the hydraufic line, the master cylinder will just
compressthe airinthe line. The resultis a mushy feeling
pedal, incomplete clutch disengagement, and hard shift-
ing.

Air can be bied by following one of the two methods
outlined hereafter; however, PREVOST recommends
method #1 which is the most efficient for this vehicle.

Method #1

1. Cleanthe bleed screw onthe cperating cylinder (slave
cylinder).
2. Loosen slightly bleed screw (approximately 1/2 turn).

3. Force brake fluid (heavy duty meeting DOT 3 specs)
through the bleed screw opening until fluid reaches the
seam of the master cylinder reservoir.

NOTE: A 40 psi (275 kPa) pressure aliows flliing
hydraulle system In a reasonable time.

4. Tighten bleed screw.

Method #2

1. Cleantihe bleed screw onthe operating cylinder (slave
cylinder),

2. Connect a plastic ube to the bleed screw. The tube
should be fitted snugly. mmerse the ¢ther end of the
tube in a clear glass jar contalning several inches of clean
brake fluid.

3. Top up the cluich master cylinder reservoir with
heavy-duly brake fluid meeting DOT 3 specifications.

NOTE: Keep an eye on the master cylinder reservolr
fluld level during bleeding. If fluld level drops too
low, air will be drawn into the cylinder and bieeding
will have to be repeated.

4, Have an assistant pump the clutch pedal several
times, then hold it {o the floor.

5. With the clutch pedai down, open the bleed screw to
let air and fluid escape. Close the bleed screw while the
pedal is still down.

6. Repeat steps 4 and 5 until the fluid entering the jar is
free of air bubbles. Remove the tube, then fill the clutch
master cylinder reservoir untit fluid reaches the reservoir
seam.

CAUTION: Never reuse brake fluld which has been
bled from the system.

RECOMMENDED LUBRICATION

The clutch components should be lubricated every 5,000
miles (8 000 km) or twice & year, whichever occurs first
{refer to previous tig. 25 to identify the clutch component
grease fittings}.

The clutch release bearing should be lubricated with a
good quality lithium-base soap or equivalent E.P. grease
having an operating temperature range of + 325 °F o
+ 10 °F (+ 1863 °C to - 12 °C}. In addition, the grease
should meet the N.L.G.I. grades 1 or 2 specifications.
The clutch control cross shaft, which is provided with
three grease fittings (two on the operating cylinder side,
and one on the other side), may be lubricated with
molybdenum disuiphide grease.
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TROUBLESHOOTING

Poor clutch release or poor engagement

Probable cause

Correction

10,

1.

12.

13.

. Clutch adjustment not correct.
. Air in clutch hydraulic line.

. Flywheei pilot bearing too tight in

flywheel or on end of drive gear.

. Damaged cluich release bearing.

. Clutch release shaft projecting through

release yoke.

. Release yoke contacting cover assemb-

ly at full release position.

. Release yoke not aligned properly with

release bearing.

. Intermediate plate sticking on drive lugs

(AS-1402 only).

. Pressure plate not retracting.

Driven disc distorted.
Worn splines on drive gear of transmis-
sion,

Disc facings gummed with oil or grease.

Broken intermediate plate.

10.

1.

12.

13.

. Recheck adjustment per Instructions,
. Bleed clutch hydraulic line per instructions.

. Free pilot bearing to a light push. if bearing is

rough, repiace it.

. Replace bearing. Lubricate with recom-

mended lube.

. Relocate release shaft so that it does not

project. Check bell housing bushings and
release yoke for wear.

. Replace release yoke with proper yoke.

. Check flywheel. Probably has been resur-

faced more than the .060" (1,52 mm) recom-
mended.,

. Check that drive pins are 90° square to

flywheel surface and that there is a minimum
008" (0,152 mm) clearance between drive
pins and intermediate plate slots.

. a. Check pressure plate drive lugs for .006"

{0,152 mm) clearance.

b. Check pressure plate return springs for
proper tension.

¢. Check amount of release travel.

d. Lever nose out of groove.

Should be straight within .015" (0,381 mm).
Replace i it can't be straightened.

Check drive gear and driven disc hubs for ex-
cess wear.

Replace facings or entire disc. Cleaning not
recommended. Check for leak causing gum-
ming.

Reptace entire intermediate plate/driven disc
assembly. Damage such as this is almost al-
ways caused by abusive use of clutch.
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Clutch slipping

Probable cause

Correction

. No free pedal.

. Release mechanism binding.

. Worn clutch facings.
. Grease or oli on facings.
. Woeak pressure springs.

. Overloaded clutch.

1. Re-adjust per instructions.

2. Check release mechanism and linkage. Lube
if necessary.

. Repiace facings or complete disc, if necessary.
. Replace facings.

. Replace springs.

[~ B¢ T - S

. Check to assure that proper clutch has been
specitied.

Noisy clutch

Probable cause

Correction

. Cluich release bearing dry or damaged.

. Flywheel pilot bearing dry or damaged.
. Clutch release bearing housing striking
flywheel ring.

. Improper clearance between drive slots
and drive lugs on pressure plates.

1. Lubricate bearings or replace.

2, Lubricate bearings or replace.

3. Adjust clutch. Also check wear on cross
shafts, bell housing bushings and release yoke
fingers. Replace if necessary.

4. Clearance should be no less than .008"
{0,152 mmj.
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SPECIFICATIONS
CLUTCH ADJUSTMENT
Pedalfreeplay . . . . . . . 0 e e e e e e 1/4 £ 1/8" (6 £ 3 mm)
Internatclutchadj, .. .. ... ... ... . .. e between 1/2 - 9/16" (13 - 14 mm)
Freetfravelsetting . . . . . . .« . e e e e 1/8" (3 mm)
Clutch brake setting (between stopper and adjustingbolt) . . .. .. ... ... .. between 1/4 - 3/8" {6 - 8 mm)
CLUTCH ASSEMBLY
Make . . e e e e e DANA Corm. (Spicer)
Model . .. e e e e Easy Pedal
L < L Dry, two-plate, puli-type, manually adjustable (Kwik- Adjust)
7 15 1/2" {394 mm)
Plate Load Capacily (with 8V-92anging) . . . . . . . . . . v i i i it e e 3800 Ibs (16 013 N)
(with6V-82engine) . . .. .. ... ... .. .. . ... .., 2800 ibs (12 454 N)
Maximum Torque Capacity (with8v-02) . . . . ... .. ... .. ... ... ... . ... 1250 Ibfsft (1695 Nem)
(wWitheVv-92) . . ... ... ... . ... . .. ..., Approx. 975 [bfft (1322 N-m)
Disc & Organic Facing Thickness . . . . . . . . . .. . v i it vn .. 463/.437" (11,76/11,08 mm)
Hub Spline Size (No. splines) . . . . . . . . . . e e e 2" (10}
Disc Assembly Max. Runout (T.LR.) . . . . . . . . .. . . . e e 015" (0,381 mm)
Disc Assembly Max. Qut-of-Flat . . . . .. .. .. ... . . . . i .020" (0,508 mm)
Release Sleeve BushingDia. (new} . . . .. .. . . . . . . i v v .. 2.010/2,008" (51,054/51,003 mm)
Intermediate Plates, driving lugs to sliot clearance (newmin.) . . . .. .. .. ........ ,008" {0,152 mm)
Intermediate Plates, driving lugs to siot clearance (max.worn) . . . . ... .015 t0 .020" (0,381 t0 0,508 mm)
Pressure Plates, driving lugs to siot clearance {new) . . . .. ... ... ... .003 to 010" (0,076 to 0,254 mm)
Pressure Plates, driving lugs to slot clearance (max.worn) . . . ... .. .. .. .016/.021" {0,406/0,533 mm)
Intermediate Plates & Pressure Plates: Qut-of-Flat . .. ... ... .000 to .004 Concave (0,000 to 0,102 mm)
Scoring - Max. depth thatcanbere-used .. .. ... .. .. .. . ... i, 015" (0,381 mm)
Release Sleeve Retainer, driving lugs to slot clearance (max.worn) . . .. ... .. .. .. 026" (0,508 mm)
Maximum ENging M . . . . e e e e e e e e e 2600
MASTER CYLINDER
MaKe . . e e e e e e e e Ford
Supplier NUMbEr . . . L e e e e e e e e E6HZ-7A543-A
Pravost NUMber . . . . . . e e P 52-0121

Make . . L e e e e Ferd
Supplier Number . . . . L e e e e E8HZ-7A508-A
Prevost Number . . . . . . .. 52-0122




SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service Information Letters will be issued from lime to time to acguaint users wih the latest

service procedures. The number, date and titte of pubiications pertaining to this section shouid be noted below as
soon as received. Thesa shoukd then be filed for future reference.

NUMBER DATE _SUBJECT
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FUEL TANK

The vehicle is equipped with a welded stainless steel fuel
tank with a capacity ot 235 US gal (890 liters). The tank
is located next to the first baggage compariment, be-
tween condenser and HVAC unit compartments (Heat-
ing, Ventilation and Air Conditioning).

Dual tiller necks are provided to refuel from either side
of vehicle; the left side fuel filler neck is accesssible
through atuelfilling access door, while access to the right
filler neck is possible throughthe refrigerant dryer access

door (see "Operator's Manual” for details), A pressure
relief valve inthe tank relieves high pressure buildup, and
an air vent allows offset air in the tank fo escape during
filling.

Furthermore, a drain plug, accessible from under the
vehicle, is fitted in bottom of the tank.

Figures 1 and 2 illustrate a schematic layout of the fuel
system components.

Tank filler neck
. Cverflow tube ] :
Secondary fuel filter ] Vent tube
l Cylinder head Drain plug
T l [ Electroni¢ unit \ Pressure
injector (EUI
¥ : (EUY \‘_ relief valve
P Electronic control )
_/\'_’r\D:_’. /_ module (ECM) — 11_Retumn line —yp 7 ITT
Check valve /l Engine supply line _
“rh
l l Cylinder head \E"a — I I i U Fuel tank
T ~*!  Electronic unit l T l D
— e -
injector (EUI) Preheater line fuel pump
Fuel filter/water separator — l Overflow tube ——i| | [/
D -«— T
) i f -« Tank filier neck
Engine fuel supply line
shut-off valve
Preheater {optional)
MAJECHOT

Fig. 1 - Fuel system schematic
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Fuel pipes

gl Restrictor filting
m 3t TR T T, ) .'.:5_::-_.:.:“_ SoFE E—i:" ...:"_:_. 3
J J J
M Electronic unit injector {EUI)
‘ From secondary fuel filter N
Flg. 2 E HAMECHOZ 1G

TANK REMOVAL/INSTALLATION FILTERS AND WATER
NOTE: Prior to removal, the fuel tank should be SEPARATOR

completely drained by unscrewing the draln plug.
Ensure that you have an adequate container which
capaclty Is equal to the amount of the remaining fuel
in the tank.

1. Open the condenser door (refer to "Operator’s
Manual” for details), then locate the fuel tank line con-
nections along the L..H. corner of the tank.

2. Unscrew the fuel return line, supply i;ne(s), and air
vent clamps.

3. Disconnect all fuel and air vent Iines, alarms and fue!
gauge connectors. _ E=

4. Unscrew the fuel tank filler neck tube cfamps, then

disconnect tubes.
WARNING: Before proceeding with the following

step, ensure that the tank Is supported‘%daquately '

Failure to do so could result In personalinjury as well
as damage to the tank. _ e

5. Fromunderthe vehncle. on the R.H. side,
four bolls (two on each side) retaining the t
to the frame bracket.

6. Fromunder the vehicle, on the L.H. side, unscrew the
six bolts (three on each side) retaining the tank support
to the frame bracket, remove the two mounting plates
located between the tank support and frame brackets,
then carefully remove tank from under the vehicle.

7. Reverse removal procedure to reinstalt fuel tank.

The fuel system is equipped with a primary (strainer) and
a secondary fuel fitters for additional protection of the
injectors. [n addition, a fue! fiter/water separator can be
installed as an option. However, with this option, the
primary filtter is not used as it is replaced by the fuel
fiter/water separator.

The filter/water separator, as well as its brackets and fuel
line connections, are illustrated in figure 3. Neither of
their element or cantridge is cleanable and must be
replaced when dirty or clogged. For maximum efficiency,

7 service filters as follows.

NOTE: The service intervals of the filter/water
separator element and the secondary fuel fliter
cariridge are determined by the operating conditions
and cleantiness of the type of fuel used.

"Racor’ fuel filter/water
separator servicing

The "Racor”fuel filteriwater separator, model 1000 FG,
is located on R.H. side of engine compartment. The
water separator must be drained periodically or whenthe
indicator light on central dashboard pane! turns on.
Proceed as follows to drain the water separator.

1. With engine off, close the vaive of the engine fuel
supply line. Refer to figure 3 for valve location.
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2. Turn drain valve under water separator a quarter of a
ium counterclockwise to drain accumulated water and
contaminants.

3. Close the drain vaive.
4. Open the valve of the engine fuel supply line.

CAUTION: If the water separator continuously re-
dulres dralning, It Is possible that water or sediment
s accumutated in the fuel tank. To correct this
sltuation, open the drain plug under the tank when
the fuel gauge indicates the tank is 1/4 full In ordar
to draln any contaminant,

ngine fuel supp!
shut-off valve

MAIEGSS

Proceed as {ollows to replace the water separator ele-
ment.

1. Drain the fuel filter/water separator as slated pre-
viously.

2. With engine off and the engine fuel supply line valve
closed, remove T-handle and the water separator lid.

3. Twist and puil out element.
4. install new element.

5. Prime unit by pouring clean fuel into fitter/water
separator housing unlit full.

6. Replace water separator lid and hand tighten T-han-
dle.

7. Open the engine fuel supply line valve.

Refer to the "Racor” service manual annexed at the end
of this section for instructions on disassembly, cleaning
and other service procedure.

Fuel filter servicing {primary &
secondary)

The primary filter is Installed on the R.H. side of engine
compartment below the booster block, while the secon-
dary fuel filter is located on L.H. side of engine (facing
the crankshaft pulley) and is fixed to the water pump
housing. They are spin-on type, and must be replaced
at 10,000 mite (16 000 km) intervals. Proceed as follows
to change the filter cartridge(s).

1. Stop engine, shut-off the engine fuel supply line valve
located near the primary fuel filter, then unscrew and
discard filter(s).

2. Fillnew fiiter replacement cartridge(s) about two-third
(2/3) full with clean fuel oil, then apply a thin coat of clean
fuel oil on gasket.

3. Instail the new filter assembly and tighten it to one-half
(1/2) turn after gasket contact. '

4. Openthe engine fuel supply line valve.
5. Start the engine and check for leaks,

NOTE: To improve starting of DDEC englnes, have
replacement filter(s) fliled with fuel and ready to
Install "immediately" atter used fliters are removed.
This wiil prevent possible siphoning, causing fuel
system aeration,

ifthe engine falis to start after replacement of the fuel
filter cariridge(s), the fuel system will require prim-
Ing with Detroit Dlesel tool #J5956, or equivalent.
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PRIMING FUEL SYSTEM

The problem with restarting an engine that has run out
of fuel, is that after the fuel is exhausted from the tank, it
is pumped from the primary fuel filter or the fuel fil-
ter/water separator i vehicle is so equipped, and some-
times partially removed from the secondary filter before
the fuel supply is insufficient to sustain enginefiring. The
primary fuel fiter or fuel filter/iwater separator and secon-
dary filter must be free of air in order for the systems to
provide adequate fuel for tha injectors. When the engine
runs out of fuel, the following operations must be per-
formed before restarting.

1. Fillthe tuel tank with the recommended fuel oil. if only
partial filling is possible, add a minimum of 10 gallons
(38 liters) of fuel.

2. Prime or purge the system by blocking or disconnect-
ing the Hne from the fuel pump, then direct fuel under
pressure {60-80 psi (413-552 kPa}} to the inlet of the
secondary filter. If the system is to be purged of air as
well, allow fuel to flow freely from the fuel return line until
a sofid stream without air bubbles is observed.

3. Start the engine and check for leaks.

NOTE: it may be necessary to remove a rocker cover
and loosen a fuel pipe nut In order to bleed any
trapped alr from the fue! system. Ensure the fuel
pipe nut Is retightened before Installing the rocker
cover.

FUEL VALVE

A manual shut-off valve on engine fuel supply line is
located on the R.H. side of engine compartment below
the booster block and near the primary fuel filter (fuel
fitter/water separator if vehicle is so equipped). This
valve is provided for the servicing and maintenance of
the fuel system. To close valve, turn the red button a
quarter of a tum (1/4) clockwise. No manual vaive is
required on preheater fuel supply line, as the positive-
displacement fuel pump (located close to the fuel tank)
will shut off the line when it is not activated.

FUEL LINE MAINTENANCE

The three fuel lines (iwo only if vehicle is not provided
with a preheating system) and their connectors must be
checked periodically to prevent leaks or loose connec-
tions. There are two supply lines routed from the tank to
the engine and the preheater, while the other works as a
return line.

For further details, refer to the schematic diagram of the
fuel system in figure 1.

FUEL JUMPER LINE MAIN-
TENANCE AND REUSE

Maintenance and service personnel shouid be aware
that severe engine damage could result from fuel oll
leakage into the lubricating oil, and shouid therelore
follow proper procedures when removing, handling and
installing fuel jumper lines (fuel pipes).

The fuel jumper lines which carmry fuel to and from the fusl
injectors must be handled and installed very carefully to
prevent line damage that can result in fuel leaks and
subsequent dilution of the lubricating oil. Fuel diluted
jubricating oil can result in severs engine damage.
Severe fuel leakage, if not detected, canalso resultinan
overlilled crankcase (oil pan) which can cause an abnor-
mal amount of tuel and lubricating oil vapor o escape
from the engine and crankcase breathers. An abnormal
concentration of fuel and lube oil vapors is flammable
and could ignite in a closed engine compartment.

The following are some of the conditions that can result
in fuel jumper line leakage:

1. Improper handling and storage of jJumper lines when
servicing the engine can result in physical damage and
contamination.

2. Careless use of special tool (socket) during removal
or installation can cause a jumper line to bend and be
permanently distorted.

3. Reuse of a bent or distorted jumper line can resuit in
excessive stress and cause the Hne to crack or fracture
at orabove the flared ends of the jumper line. Afuelleak
will uitimately result,

4, Excessive tightening of the jumper line nut will distort
and fracture the flared end of the jumper line, resulting
in a fuel leak. {See NOTE following step 6.)

5. Damaged threads and flare seats on the injector and
cylinder head jumper line connectors can also-result in
fuel leakage.

6. Leaks can aiso occur at injector filter nut gaskets
and/or cylinder head connector washers due to distor-
tion, damage, or incorrect torque.

Fuel jumper lines are preformed fo facilitate easy instal-
lation on the injector and cylinder head jumper line
connectors. Do not attempt {0 straighten distoried or
bent jumper lines for reuse, because the straightening
process may cause the jumper line to weaken or fracture
and result in fuel leakags.

NOTE: When Instailing fuel jumper lines, use Detroit
Diesel speclal tool socket (J8932-01). Po not exceed
the following torque: 12«15 fi-lbs (16-20 N-m) on
standard jumper {ines. Damage to the jumper line
flares and connector seats can result from excessive
tightening, causing fuel leakage into the lubricating
oll,
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On DDEC englines provided with a "Jacobs” engine
brake system, tighten the fuel plpe nuts to 140 in-ibs
(16 Nem).

CAUTION: This torque specification Is very impor-
tant and should be stricily adhered to. Overtighten-
ing or undertightening may cause fuel pipe faliure
and engline iube oll dilution. Serious engine damage
may result. Be carefui not to contact the fuel pipe
with the fuel pipe nut wrench as this may cause
dammage to the fiare.

Figure 4 depicts specific conditions which servicing per-
sonnel should look for when determining if a fuel jumper
line is suitable for reuse.

REUSE [&
DO NOT
DISTCRTED/BENT REUSE [&
DO NOT
DISTORTED/BENT REUSE aﬂ
\ fﬁLft\)F'\!ED END CONDITIONS "
oW - No torque (2'0 ;ﬁﬁ?e 2 15'7“ é?n’%”" % '(31 ﬁ‘?nge
g i
L.
REUSE DO NOT REUSE .

MAJEQICE MG

Fig. 4 « Fuel pipe condltions

The following troubleshooting procedure is recom-
mended afler installation of fuel jumper lines and/or
connectors to determine if fuel leakage is present.

Checking for fuel leaks

Always check the fuel system for leaks after injector or
fuel jumper line replacement and any time the fuel con-
nections under the rocker cover are suspected for leak-
ing. Failure to corract a fuel leak in this area canlead to
dilution of the lube oil. Use one of the following
methods to check for leaks.

Method A

Use when the engine has been operating 20-30
minutes. After operating the engine, shut it off and
remove the rocker covers. inspect the lube oil puddles
that normaily form where the fuel connectors join the
cylinder head and where the fue! jumper lines join the
fuel line nuts. If there is any leakage at these connec-
tions, the lube oil puddies will be smaller or thinner than
the puddles on the connectors that are not leaking.
Disassemble, inspect and correct or repiace the suspect
part {(connector washer, connector, injector or jumper
ling). Test and reinspect.

Method B

Use when the englne Is not operating such as during
or after repairs. Remove the rocker covers. Pour clean
lube oil over the fuet jumper lines and connectors which
wouid normally be splashed with oil during engine opera-
tion. This will cause oil puddles to form at the joining
surfaces as mentioned in Method A. Plug the fuel return
line at a convenient location (e.g. cylinder head or fusl
tank). Disconnect the fuel pump supply line at the inlet
of the secondary filter. Connect an external source of
pressurized fuel (60-80 psi (413-551 kPa)) to the inlet of
the secondary filter cover. Install a pressure gauge
(0-100 psi (0-689 kPa)) at the outlet of the filter cover.

Gauge installation can be accomplished by installing a
"T* fitting between the filter cover and outlet {ine or by
removing the pipe plug at the outlet in the cover. Use of
a gauge will allow ready reference to the fuel pressure
being maintained for this test. Severe leaks are imme-
diately visible and minor leaks take longer to appear. It
may be necessary to maintain fuel pressure for a period
of 20 to 30 minutes in order to find minor leaks. Leaks
may be repaired by replacing damaged parts or deter-
mining if the part is loose and below torque specifica-
tions. Test and reinspect.

If injectors are suspected of leaking and contributing to
dilution of the lube oil, they should not be tested by
pressurizing the fuel system as in Method B. injectors
should be removed from the engine and high pressure
tested as outlined in the "Detroit Diesel Service Manual".

Method C

Use while the engine Is operating at 400-600 rpm.
Apply an outside fuel source capable of 60-80 psi (413-
851 kPa) to the outlet side of the secondary filter. Pour
lube oil over the fuel jumper lines and connectors so that
cil puddies form where jumper lines and connectors
meet. Install a valve and a pressure gauge in the fusl
return fine, With the engine idling, close the valve
enough to raise the engine fuel pressure to 60-80 psi
(413-551 kPa). After 10-20 minutes, inspect the oil

3-5
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puddles to see if any have become smaller or run off
completely. The undiluted oil will hang the same as when
the oll was poured on. Repair and retest.

Slightly wom injector plungers may leak more under
these conditions. This leakage will not occur while the
engine is running because of the dynamic and pressure
conditions that exist.

Method D

Fluorescent dye fuel leak testing. When testing an
engine that has been in service, it will be preferable to
use the fluorescent dye and black light method of testing.
Proceed as follows.

1. Mix 4 oz (120 ml) of fluorescent additive (Detroit
Diesel #J428431) with 4 US gallons (15 liters) of clean
diesel fuel (#1 or #2) in a clean container. The container
should be marked “Test Fue/" and be resealable so that
it won't be contaminated when not being used.

2. Isolate the engine fuel system so that the supply and
return fuel lines are connected only to the test tfuel
container. It will be necessary to intermittently check the
tuel level to maintain an adequate supply.

3. Warm up the engine by operating it at maximum
no-load speed for approximately 15 minutes.

4, Withthe engine idling and the rocker covers removed,
shine the black light over the head assembly. The lube
oil will show a dull blue. If afuel leak is present, the fuel
with the fluorescent dye will glow a bright yellow,

5. After the cause of the fuel leak has been determined
and corrected, wipe the area and fuel connections clean
and recheck with the black light. When no leaks are
present, reassemble the unit with the original fuel lines
and normal fuel source. It is not necessary to change
the fuel fifters. Run the engine to purge the air from the
fuel system.

With the englne at rest, all injectors wiil leak to some
extent when pressurized. The leakage occurs be-
cause there Is no other place for the pressurlzed fuel
to go. When the low and high pressure cavitles in
the Injector are subjected to the high test pressure,
fue! is forced past the plunger Into the rack and gear
cavity. Resuit: Droplets of fuel form at the rack and
drip off. Speclal consideration must be given to this
weepage. If considered to be excess!ve, the Injector
should be removed and tested for pressure holding
capacilties.

NOTE: Since ali leakage or splitage of fuel during
leak detection testing dllutes the lube oll, the flnal
step In maintenance of this type should include lube
oil and lube ol fliter changes.

Points to remember

1. Lube oil puddle inspection is one method of testing
the fuel system for internal leaks. The missing puddles
show where the leaks are. This test can be performed
any time the rocker covers are removed, after the fuel
jumper lines and connectors have been splashed with
clean lube oil and there is ncrmal fuel pressure in the
system,

2. All leakage or spiliage of fue! during leak detection
testing further dilutes the Jube oil,

3. The final step in maintenance of this type should
include lube oil and lube oil filter changes if a fuet leak is
detected.

4, Oil level above the dipstick fuli mark or a decrease in
lube oil consumption may indicate internal fuel leaks.

5. Improper storage, handling, or installation of jumper
lines can cause fuel leakage, resulting in lube oil dilution
and severe engine damage.

FUEL PUMP FITTING INSTALLA-
TION

Before installing inlet or outlet fittings on the fuel pump,
coat the threads lightly with "Gasoila, Permatex II", or an
equivalent non-hardening sealant. To prevent sealant
from entering the fue! system, do not apply sealant on
the first two (2) threads of the fittings. Torque fittings to
20-25 ftelbs (27-34 N-m).

CAUTION: Do not Install fittings with Teflon tape or
paste, since this can result In fuel pump cover
damage {cracking) befere the required torque Is
reached.

FUEL OIL SPECIFICATIONS

The quality of fuel oif used for high speed diesel engine
operation is a very important factor in obtaining satisfac-
tory engine performance, long engine life, and accept-
able exhaust emission levels.

The fuel oil should meet ASTM designation D-975,
Grade 1-D is recommended, but grade 2-D is also ac-
ceptable. Note that these grades are very similarto grade
DF-1 or DF-2 of Federal Specifications VV-F-800.

For detailed fuel recommendations, refer to "Detroit
Dissel Service Manual”.




03 FUEL SYSTEM

AIR CLEANER (DRY TYPE)

The H3-40 vehicle is equipped with a two stage, dry-type,
replaceable element air cleaner, located in the engine
compartment. To service the air cleaner, open the R.H.
side engine compartment door. Engine air enters the air
cleaner through an iniake duct integrated to the R.H. side
of rear cap, next o the last window of vehicle, then flows
through a pre-cleaner and finally, through the air cleaner.
The pre-cleaner consists of a centrifugal air cleaner in
series with a replaceable impregnated paper filter ele-
ment (air cleaner). Dust and moisture will be drained by
means of a discharge tube at the bottom of pre-cleaner.

Air cleaner

Pre-cleaner

i
N kg
: L

AR
B

"
S
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Pre-cleaner servicing

The first stage centrifugal air cleaner tends to be self-
cleaning; however, it should be inspected and any ac-
cumulated foreign material removed during the periodic
replacement of the impregnated paper filter element.

Air cleaner servicing

Stop the engine, open the R.H. side engine compartment
door, and loosen the wing nut retaining the air cleaner
element to the air cleaner. Remove the element by
pulling on handle in center of air cleaner element.

Installation of new element

1. Inspect the gasket sealing surface inside the air
cleaner. it musi be smooth, flat and clean.

2. Install the air cleaner element.
3. Check that element seals securely.

4. Inspect element cover gasket and replace if neces-
sary.

AIR CLEANER ASSEMBLY
REMOVAL

Whenever it becomes necessary to remove the air
cleaner assembly (dry type) for maintenance or other
repair in this area, great care shouid be taken when
installing air cleaner assembly. The pre-filter should be
installed snugly in the air duct and ctamped tightly to the
air cleaner inlet to prevent any dust intiltration into air
cleaner.

GENERAL RECOMMENDATIONS

1. Never operate the engine without an element in the
air cleaner assembly.

2. Use only original equipment filter elements.

3. Whenever element has been removed from air cleaner
housing, inside surface of housing must be cleaned with
a soft clean cloth.

4. Do not ignore the warning given by the air restriction
indicator, as this could result in serious engine damage.

5. Store new elements in & closed area free from dust
and possible damage.

6. Use recommended air cleaner element when replace-
ment is required.

AIR CLEANER RESTRICTION IN-
DICATOR

Argsetiable restriction indicator is instalied on engine air
intake duct near the turbocharger in engine compart-
ment, to constantly monitor the level of vacuum between
the air cleaner and engine, in order to detect and indicate
an abnormal increase in vacuum due o a dirt-laden and
therefore restricted air cleaner element.

When red signal locks in fuli view, tha air cleaner element
must be replaced and the indicator must be reset by
pressing on its extremity.

3-7
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SPECIFICATIONS

FUEL FILTER/WATER SEPARATOR {OPTIONAL)

MaKE . . L e e e e e e e e e e e e e e e e e e e e e e Racor
TVDE . . . e e e e e e e e e 1000 FG
Fuelfitter Pravost number . . . . . . . . . o o e e e e e e e e e e 53-0150
Element cartridge Prevost number . . . . . . . . . L e e e e e e e e 53-0194
PRIMARY FUEL FiLTER

MaKE . . . e e e e e e e e e e e e e e AC
1+ Spin-on
Element & gasket suppliernumber . . . . . . L L L L e 25010776 (T-915)
Element Prevost nuimber . . . . L 0 e e e e e e e e e e 51-0137
Elementtorque . . . . .. . . . . . . . . e e e 1/2 turn after gasket contact
SECONDARY FUEL FILTER

Make . . . e e e e e e AC
L . Spin-on
Element & gasket suppliernumber . . . . .. ... ... L 25010778 {TP-918)
Element Prevost nUmMber . . . . . . . . . o e e e e e e e e e e e e e 51-0128
Elementtorque . . . . . . . . . . e e e e 1/2 turn after gasket contact
FUEL TANK

L0 o T o4 235 US gal/890 liters
AIR CLEANER

Alr cleaner

MaKE . . e e e e e e e e e e e Nelson
Aircleaner Prevost number . . . . . . . . L e e e e e e e e 53-0206
Element cartridge supplier number . . . . . . . L e e e e e 70337-N
Element cartridge Prevost number . . . . . . . . . 0 e e e e e e 53-0197
Pre-cleaner

MEKE . . e e e e e Donaldson
Model . . . . e e e e e e e e PVHO01220
Pre-cleaner Prevost number . . . . . . . . L e e e e e e 53-0207

MaKE . . L e e e e e e e e e Donaldson
Modal . . e e e e e e e e e e e e e e e e RAX00-2320
Indicates . . . . .. . e e e at 20" (508 mm) of water
Restriction indicator Prevost number . . . . . . . . L o e e e e 53-0161




SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service Information Letters will be issued from time to time to acquaint users wilh the latest
service procedures. The number, date and title of publications pertaining to this section should be noted beiow as
soon as received. These should then be filed for future reference.

NUMBER DATE SUBJECT







Installation, Operation, Parts and
Service Data

DIESEL
FUEL FILTER/WATER
SEPARATORS

less exhaust emi-

lower fuel consumption

less down time and mainienance
increased operating profits

Racor Industries is an internationat
company marketing products in 60
countries through a network of over
2.000 distributors and dealers.
Founded in 1969 to manufacture and
market innovative diesel fuet
fiter/water separator systems, Racor
has extended its product line to
include:
* 20 Serigs Spin-on Diesel Fuel
Filter/Waler Separators
* Recycling and Recycle/Biender
Systems
= Ajr Dryers for vehicular
compressed air systems w
¢ Diesel Fuel Heaters = :

\4{ E\ o
¢ Fuel Additives 4 L
* Hydraulic Filtration Systems { $ \

The industries we serve include on-
highway automobile. busses and
trucks: off-highway construction,
logging and mining; marine workboat,
off-shore drilling and expioration and
pleasure boat; agriculture; stationary
power equipment and fuel storage

\

The precision fuel metering
components of diesel engines are
especially vulnerable to damage by
liguid and solid contaminants in fuel.
Airborne dust and dirt, rust and algae
induced by the presence of water in
storage tanks through condensation
and mishandling. all contribute to:
* blown injector tips
* fouled injector nozzles
* excessive pump, injector and ring
wear
* |oss of power and poor
performance

/A

Racor’s patented filter/separator
design and process removes virtually
100% of the damaging water and solid
contaminants from diesel fuel. There is
a Racor unit for engine systems with A
flow rates from 10 gph to 8000 gph. i )
There are no moving parts and ’
maintenance is minimal.

The instaliation ot a Racor fuel S
filter/water separator in a diesel fuel 4k
system will bring the following benefits:
¢ [ess pump and injector wear
¢+ more compiete combustion

tanks; railroad: recreational vehicles
as well as industrial applications.

Racor diese! fuei filter-water
separators and related products have
become the standard for all of these
industries.

HOW THE RACOR FILTER/
SEPARATOR WORKS

The three stages of the Racor filter/
separator work in series to
progressively clean the diesel fuel.
Because virtually all water and particles
of solid contamination are removed in
the primary and secondary stages, the
effective life of the fine micron
replaceable element (the third stage)is_.
2-3 times longer than standard filters.

Primary Stage (Separation)

in the primary stage, liquid and solid
contamination down to 30 micron are
separated out by centrifugal action
created by the turbine centrifuge.
There are no moving parts in this highly
efficient design. Because the
contamination is heavier than the fuei,
it falls to the bottom of the clear bowl.

Secondary Stage {Coalescing)
This stage functions when minute
partictes of liquid contamination {lighter
than the fuel) remain in suspension and
flow up with the fuel into the lower part
of the filter/separator shell. Here the
minute particles tend to bead on the
inner wall of the shell and the bottom of
the specially treated replacement
element. As the beads accumulate,
they become larger and heavier and
eventually fall to the bottom of the
filter/separator bowl.

Final Stage (Flitration}

in this stage. the fuel flows through the
replacement element where the minute
solids are removed.




Use only GENUINE RACOR Repiacement Elements, Parts and Fuel Additives for maximum operéting

efficiency., The use of other than GENUINE

INSTALLATION

PLEASE NOTE FCR AUTCMOBILE

APPLICATIONS: Racor manufactures a

compiete line of mounting bracket kits

for instailing Racor Filter Separators on
automobiles The kits contain the

Racor mounting bracket specifically

designed for the year. make and model

automobie and all the necessary
hardware with complete mounting
instructions for correct installation.

1. Remove vacuum side filters in fuel
hine between fuel tank and fuel
pump. Cast-in-head or non-
removable housing should be
adapted with primary spin-on
adaptor, {Racor part no. 11548)
where appiicable. Otherwise,
sarvice and leave in place.

2. Mount Racor Fiter/Separator vert-
icalty on the vacuum side of the fuel
pump or transfer pump -- whichever
comes first --in a convenient
location for servicing.

3. Instalt fuel line from fuel tank to
infet side of the Racor Filter/
Separator. USE MAXIMUM FUEL
LINE SIZE AVAILABLE IN ORDER
TO REDUCE RESTRICTION.
Appropriate fittings are available
from your Racor distributor. (See
Fittings Chart, page 3.)

4. Install fuel line from the outlet side
of the Racor Filter/Separator to the
injet of the fuel pump or transfer
pump with appropriate fittings and
maximum size fuel line,

5. Remove lid and prime the system
by pouring clean fuel into filter/
separator housing untit full. Replace
lid and hand tighten t-handle.

6. Gtart engine and test system.

NOTE: See back page for instaliation of butt
splice connectors for electricai options,

WHEN POSITIONING THE UNIT:

* Locate the unit between the
horizontai planes of the bottom of
the fuel tank and pump inlet for
minimum restriction to the pump.

* Do notremave the lid and t-handle.
* Do not overtorque the clamp bolts.
Overtorquing will distort housing

and seai leaks will oceur.

* Maintain verticaf clearance above
the fiter-separator housing for
servicing of elements. {See Spec-
fications Chart on Page 10.)
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OVERHEAD STORAGE TANK
APPLICATION:
Head pressure will be placed on the
Racor Filter Separator when it is
instailed in conjunction with an
overhead storage tank. A valve myst
ne installed on the INLET SIDE of the
acor Filter Separator for use when
servicing replaceable elements.

COLD WEATHER APPLICATION:

If the Racor Filter:Separator is used in
cold weather, the unit should be
located behind the engine. in engine
compartment, near manifold or
wherever heat flow is available to strike
unit, A Racor In-Filter Heater is
recommended to ease cold starts and
the Racor Thermoline Diesel Fuel Line
Heater is available for efficient cold
weather operation.

NOTE: Methanol, ethanol and alcohol-
based additives will cause damage to
non-metal parts in the Racor unit and
the entire diesel engine system. When
use of an additive is determined to be
necessary, use only genuine RACOR
FUEL ADDITIVES. RACOR FUEL
ADDITIVES provide preventive
maintenance protection all year iong,
helps cold weather starts, protect
against damaging foulants and extend
element life.

Racor additives are specially
formulated to be completely
compatible with engines, fuel filters
and water separators. They contain no
damaging alcchol and keep fuel in the
best possible candition for all diesel
engine applications.

RACOR FUEL ADDITIVES ARE
SUPER CONCENTRATED.
COMPARE TREATMENT COST PER
GALLON OF FUEL.

SERVICE
a) REPLACEMENT ELEMENTS
Racor manufactures a complete line of
high quality replacement elements for
all Racor products. All genuine Racor
replacement elements contain a
specially-formulated resin-impragnated
2

RACOR products may void your Racoer unit warranty.

media designed to repet water ang

perfarm the ultra-fine filtration

necessary to protect the engine
system. An exciusive "lip'" seal,
designed to pravent element by-pass.
contains a moided handle for ease of
element removal.

1. Element should be changed at 8 to
15 inches of Mercury restriction.
{See Vacuum Gauges on Page 11 )
Measurement is made at the pump
intet.

2. On75/and 79/ Series models with
valving, ail valves are in the open
position for nermal operation.

For continuous operation, one unit
ray be shut down while under
power t0 change element. During
element change, reduce fuel flow
rate to idle condition.

3. Remove t-handle and lid. Inspect
seals and replace if necessary.
SEAL SERVICING KITS ARE
AVAILABLE FROM YOUR RACOR
DISTRIBUTOR.

4. Remove element by holding molded
handie and slowly pulling upward
with a turning motion.

&. Insert Genuine Racor Replacement
Element over center tube with
downward turning motion. (See
Specifications Chart for replacement
elemant part number on Page 10.)

8. Top off by pouring clean diesel fuel
into fiter/separator housing untit full.
Replace lid and hand tighten
t-handle.

b) DRAINING THE FILTER/
SEPARATOR BOWL
Bowl must be drained at or before
contaminants reach the bottom of the
turbine centrifuge assembly. Water
Sensor Kits are available as options for
Racor Filter/Separators. {See Page 13
for description of kits.)
1. I fuel tank is BELOW fiiter/separator:
a. To break vacuum lock, remove
t-handle and lid. inspect seals
and replace if necessary. SEAL
SERVICING KITS ARE
AVAILABLE FROM YOUR
RACOR DISTRIBUTOR.
b. Open drain valve. Drain
accumulated water and con-
taminants. Close drain valve.



c. Prime the system by pouring
clean fuelinto filter/separator
housing until full. Replace lid

and hand tighten t-handle.

2. If fuel tank is ABOVE filter/separator:

a. Open drain valve.

b. Drain accumulated water and

contaminants.
¢. Close drain vaive.

c) CLEANING THE FILTER/
SEPARATOR

IMPORTANT: INSPECT ALL SEALS
AND REPLACE IF NECESSARY. SEAL

SERVICING KITS ARE AVAILABLE

FROM YOUR RACOR DISTRIBUTOR.

CLEAN UNIT AND LUBRICATE ALL

SEALS BEFORE INSTALLATION

WITH CLEAN DIESEL FUEL ONLY.

1. Remove t-handle and lid. Inspect
for damage and contamination.
Clean.

2. Remove and discard replaceabie
element.

3. Drain unit completely through drain

valve, Remove drain valve.

4. Flush unit with clean diesel fuel,

. If an excessive amount of con-
tamination is present in the bowl:
Remove bowl retainer screws and
lift retainer ring off over bowl.

o

Remove bowt and clean with diesel
fuet ONLY.

Replace bow! gasket, place bowl
on base, put bowl retaining ring
aver bowl and tighten retainer
screws. (40 inch lbs, max. torque)

. tnstall drain valve to bow! {30 inch

lbs. max torque) and close.

. Replace element with rew Genuine

Racor Replacement Element.

. Prime the system by pouring clean

diesel fuel into the unit unti full,
Replace lid wigasket and t-handle
w/gasket and hand tighten t-handle.

FITTINGS CHART

When installing fittings to the Racor filter/separator, apply clean diesel fuel to the o-ring of the fitting.

RACOR srgﬂgn?ﬁm FUEL
FITTING PARTNO. | UNITUSAGE | (STRAIGHT THREAD LINE
01054 220/38%/500 e S
-6- f i 9/16-18 716-20
Male JIC37 ° 3010-6.5 2201225500 9/16.18 9/16.18
90° Elbow ‘ 4010-10-8 900/1000 71814 31416
N 9010-10-10 300/1000 71814 71814
9020-4-4 200 . 7116-20 7116-20
9020-6.4 2201225/50 9/16-18 7116.20
Male JIC37 °© 902066 2201225/500 911618 9/16.18
Straight 9020-10-6 900/1600 718-14 9/16.18
9020.10-8 90071000 71814 31416
9020.10-10 900/1000 7814 814
9040.4.4 200 711620 1/4-18 Pipe Tha.
9040.6-4 220/225/500 9/16-18 114-18 Pige Thd.
, 9040-6-6 220/225/500 9/16-18 3/8-18 Pipe Thd.
Female Pipe 9040104 9001000 7/8-14 11418 Pige The.
Straight . 9040106 90071000 71814 318-18 Pige Tha,
9040.10-8 900/1000 71814 1/2-14 Pige Thd.
9040.10-80T 3004000 71814 11214 Pige The.
9040-10-12 900/1000 71814 3/4-14 Pipe Tha.
Progressive Barh  pingmmams 9010-HF-4.5/6 200 711620 5/16 {8mm) Hose
g and
Hose Fitting ﬁ 9010-HF-6-5/6 2201225/500 9I16.18 318 (10mm) Hose
90° Elbow
Progressive Barb 9020-HF-4-5/6 200 716-20 5/16 (8mm) Hose
Hose Fitting 1t 02 1225i500 9/16-18 38 wam H
Straight 9020-HF-6-5/6 220225 . (10mm) Hose
Barbed - 9010-HF-10-6 90041000 71714 38
Rose Fittin 1 9010-HF-10.8 900/$000 71814 12
§ ~ 9010-HF-10-10 90011000 718-14 518
90° Elhow Q010.HF-10-42 90:0/1000 71814 314
Barbed -1 B 3020-HE-10-8 906/1000 7/8-14 13;2
it .. 9020.HF-10.8 3001000 71814 2
Hose Fitting J vﬁ 9020.HF-10.10 300/1000 71814 518
Straight 9020-HF-10.12 90011000 718-14 34




TROUBLE SHOOTING
PROCEDURES

RESTRICYION

Normal vacuum reading canbe 1" to
5" Hg at full governed RPM.,
depending on the hose 1.0, length,
elbows. pump efficiency, and height of
hit from tank.

Idle RPM should be 0" reading with
clean element where pump capacity Is
dictated by engine RPM.

If vacuum reading does not return to
17 to 5" Mg after element change.
check for the following:

¢ collapsed fuel lines

¢ tank shut-off valves closed

¢ plugged fuellines

tf the inlet to the Racor filter/separator
is plugged, disconnect inlet line, open
drain valve, and blow out with com-
pressed air. In case of severe stop-
pages, remove bowl and centrifuge
and clean with compressed air.

AIR LEAKS

Racor filter/separator systems
etiminate the need for "'sight glasses™
to chegk air suction leaks. if air bub-
bles are rising frorh centrifuge action in
the clear bowl, the air leak is between

Model 200FG

Maximum Ratad Flow .53 gpm (2 Ipm)
Port Size: 7/16” x 20, UNF Sir Thd

wiQ-ring

Parts List

Item Part No. GQty. Desarlption
1 11780 1 Drain Vaive
2 11340 1 Bowl Drain O-Ring
3 12008A t  Flow Director
4 20008M 5 Element
5 15081 4  Bowl Retanar Screw
;] 12006 1 Bow! Ring Bracket
7 12014 1 Bowl O-Ring
a 12013 1 Lower Lid O-Ring
9 12003 1 WUpper Lid Q-Ring
10 12075 1 ud
1% 12C04A 1 Sase
12 12002 1 Retainer Clamp
13 12007 1 Clear Bowl

Note: Use 200FGM for non-automaotive gasoling

applcations.

Automotive Mounting B.racket Kits

(#10-24 x 778" tong) ‘ A N

inlet side of the Racor system and
tanik.

Check for:
* loose fittings
+ pinholes inlines
cracked tank stand pipe
out of fuel condition
O-ring not seating
¢ improper flare angles on hose
fittings. *

If no bubbles are noted i bowl and air.
suction is stilt evident, check outlet
side of Racor system to fuel pump.

Check for;

* loose fittings

* pinholesinline

s (O-ring not seating

s improper flare angles on hose

fittings. *

fuel pump seals

bleed-off fitting on top of Cummins

fuel pump

* top gaskets on Racor
filter/separator.

* @

* (For example, a 37 ° flared female
hose fitting pulled up tightly toa 45°
male fitting sometimes causes a hair
line crack, resuiting in air suction.}

if Racor filter/separator is sucking air at

bowl drain fitting gasket or T-handle
and top and cannot be stopped by

Parts Diagram

Back View

Front View

wetting gasket with fuel and hand
tightening only, replace the
gasket(s).

BLEED BACK

if fust in the filter/'separator bleeds
back to the tank an air teak or check
valve seating problem is indicated. To
inspect check vaive seat, remove bowl
ring, bowl and turbine centrifuge, tur-
ning counterciockwise. (See Parts
Diagram for identification of parts.}

Inspect check valve and seat. Clean or
replace seat and check valve and rein-
stall centrifuge hand tight. Over-
tightening causes gasket to warp.
Replace bowl ring gasket and reinstall
bowi and ring. Fill unit with fuel,

In cold weather operation, installation
of a Racor Fuel Heater in the Racor
filter/separator is recommended to
ease starting. Racor's Thermoline
Diesel Fuel Line Heater is availabie for
extreme cold weather operations.

(See Options and Accessories Section,)

\

Read and follow the Instalation:
Instructions on Page 2 carefully
to insure proper performance of
your Racor filteriseparator.

P e
33

Top View

)

QOOE

-

7
OO

¥

N / .
é_‘.

OO0

Cutaway View {

A complete line of mounting bracket kits are manufactured for installing Racor filter.fseparatérs on automobiles. They contain
the Racor mounting bracket specifically designed for the year, make and model automobile and all the necessary hardware
with complete mounting instructions for correct instailation.

-




Model 200FGM

Maximum Rated Flow .53 gpm (2 ipm)
Port Size: 7/1167 x 20; UNF Str Thd

wiQ-ring

Parts List

Item Part No. Qty

1 12041

12021
12008A
20008SM

15081

12014
12013
12003
12001
12004A
12002

oD N® O LN

1

i - S A

IS S ST S T (Y

Description

Bowl Plug, 1/4”
N.P.T.

Metal Bowl/Bracket

Flow Director

Element

Bowl Retainer Screw
(#10-24 x 5" iong)

Bowl O-Ring

Lower Lid O-Ring

Upper Lid Q-Ring

Lid

Base .

Retainer Clamp

Parts Diagram

Mounting Hole Pattern

30 M

o

BOGO M
142 AT a8

i
- JEaRANCE
FIR £E T
FASTENERS

Back View

Front View

P P

C e

Top View

Cutaway View

Model 500FG’

Maximum Rated Flow 1.05 gpm {4 ipm)
Port Size: 9/16" x 1B UNF Str Thd

w/O-ring

Parts List.

item Part No. Oty.

1 11780
2 11340
3 150130
4 16011
5 15010C
6 15012C
7 15009
8 20108M
9 15079
10 15005
11 15078
12 11360
13 11888
14 15082
15 15081
16 15014A
17 3090

4
1
1
"
1
1
1
1
1
"
1
1
t
1
4

1
1

Description

Drain Valve

Bowl Drain QO-Ring

Turbine Centrifuge

Check Ball

Check Ball Gasket

Conical Baffle

Bowt O-Ring

Element

Return Tube

Lid Gasket

Lid

O-Ring

T-Handle

Body

Bowl Retainer Screw
(#10-24 x 7/8" long)

Clear Bowl

Ring/Bracket

‘For @!isted applications,

order model 500 MA

Parts Diagram

—CLEARANCE FOR
5/16* DIA. FASTENERS

350"

US| EE—

Mounting Hole Pattern

12.875"
327.025mm

P NP et

"= %___-

[ -—-«'.E:}m :‘1..‘.:51.-—_\

T

0 IN.7W0%6 mm REQUIRED

e meas —————
4
YERTICAL CLEARANCE
ELEH&N% RéﬁOVAL.
- A

Back View

Top View

Cutaway View

0OOOOE

4

®
®
O
®
©
©

@
®
©




Model 500FG S/S Parts Diagram

Maximum Rated Flow 1.05 gpm {4 Ipm) Mounting Hole Pattern

Port Size: %s” x 18 UNF Str Thd ) : @‘% - .
wiO-ring , : P /\ A
P AL “Heas f ._‘——u—;‘f‘:: — o
Parts List — P LT L
T
item Part Mo. Qty. Description RS
items 1-16 — Same as 5Q0FG on previous page. T Top View
17 15038 1 Bracket Assembly B S,
18 15035 1 Bowl Rlng T e - e — — — — - ——— JE— )
3 1 Metal Bowl (optional) — $287016rin sezLsED —_
1AL TLEARAME FOR
ELEVEMT REWOVAL e
ema : 1
32703 r— MODEL WOOFG S —
5 . P T
= =
droy v o T i
Yoy p L—_ﬁ_ﬁ_.q
i ‘
i i 27 gL S A -
\ / S A \'\ Vi
\‘\_// h;éEP*?E:%‘ﬁ‘D?O;xSA‘ 2 \, ..___"/
‘ N HATER SENSOR LiGMT H|T
[ ] -
= i
1 . = . =
Back View Front View
* L]
Model 900FG Parts Diagram
Maximum Rated Flow 1.59 gpm (6 Ipm)
Port Size: 7/8" x 14 UNF Str Thd w/Q-ring
Replacement Elements: 2040SM-OR R
FASTENENS e
Parts List @ ¢
. r i
ltem PartNo. Qty. Description Mounting Hole Pattern sug
1 11780 1 Drain Valve
2 11340 t  Bowi Drain O-Ring '
3 11-1606 1 Amber Bowl
4 11026C 1 Turbine Centrifuge .
5 1027 1 3/4" Check Balil 0
8 11025C 1 Conical Baffle —~
7 11028B 1 Check Ball Gasket ] :
8 11007 3 Gasket ] E ‘2
9 15001 1 Return Tube W —~
10 20408M 1 Element g/
1 19002 1 Quter Cylinder L
12 110058 1 Lid - -
13 11350 1 O-Ring | E O
14 11888 1  T-Handle - o
15 11542 4 Bowl Retaining Screw e
16 11037A 1 Bowl Ring » :
17 110238 1 Base @i ——_ R
18 11919 1 Bracket Clamp ! : ®
19 11838 2 5/16" Carriage Bolt :
20 12049 2 5/16" Flat Washer e
2t 11841 2 5/16" Lock Nut z
22 1 Metal Bowl (optional) j
* For (I]) isted applications, order model 900MA. e = s
Back View Cutaway View




Model 75/900FG’

Maximum Rated Flow 1.59-3.16 gpm (6-12 ipm}
Port Size: 374" NPT

Replacement Elements: 2040SM-0OR

*Valves permit servicing under continuous
operation. See above for individual Model 900FG

Parts Diagram

parts L|St. —n é: = = é, _,L",VL.: .
; o= I Top View
Parts List ) ,I_
Item PartNo. Qty  Description P N
1 11892 2 314" Manifoid B -
2 11073 4  Ballvalve Assm, " NPT .0 - e
3 11074 4 Strt. Fta -%" NPT x = W - —
2"-14 NFSM
4 11072 4 Elbow Fitting — il N
5 900FG 2 Filter/Separator .
6 11078 4  3/8" Hex-Bolt = ) L
7 11080 4  3/8” Washer Flat e
8 11102 4 318" Washer-Lock Fsa'r"‘]gn [‘ﬂfﬁﬁ'}
a 11079 4 318" Hex-Nut T 15.900FG 15 $00FG
10 11065 % Double Bracket —_— - °
o= = .-
w99 R
‘ R - S ot~ 7w
mace TH sec HF T - - — ..
.For@iisted applications, R [,i . = A ] w
order mode! 75/900MA. el - -
& = &
Front View . ST _
Valves shown in closed pasition. Back View
*
Model 1000FG _
Maximum Rated Flow 3.16 gpm (12 ipm) . s ® .
Port Size: 7/8" x 14 UNF Str Thd w/O-ring Parts Diagram 9 2 ®
. - o ‘f TEME+L .
Replacement Elements: 20208M-0R |
Parts List i .
hem PaNo. Oy, Description Mounting Hole Pattern
1 11780 1 Drain Valve -
2 11340 1 Bowl Drain O-Ring Cmee - &
3 11-1606 1 Amber Bowl - @
4 11026C 1 Turbine Centrifuge 13 s damen &
5 11027 1 3/4” Check Ball o FEQURED VEATAL 5
6  11025¢ 1 Conical Baffie T ‘_ﬁztim'féu%‘h 6’
7 110288 1 Check Baill Gasket i
8 1007 3 Gasket
9 110238 1 Base
10 20205M 1 Eloement ] S @
11 11008 1 Return Tube - i
12 110058 1 Lid ® & ®
13 M35 1 O-Ring g O
14 11888 1 T-Hardle
15 11542 4  Bowl Retaining Screw @
1 110374 1 BowlRing ourierqa]] e
17 11024 1 Outer Cylinder .
18 11919 2  Bracket Clamp e Q
19 11838 4 5/16" Carriage Boit ')
20 12049 4 5/18" Flat Washer @ @
21 11841 4 5/16" Lock Nut
22 Metai Bowl (optionalj O
@
6]
O

. T .
For-\_[_’,llsied applications,
order mode! 1000MA

Back View

Cutaway View



Model 73/1000FG”

Maximum Rated Flow 6.32 gpm {24 Ipm) Fray I
Port Size: 3/4" NPT | s f!\"'_‘“T
Repiacement Elements; 2020SM-OR Gt v = ; .
See Page 8 for Individual Mode! 1000FG Parts List. TN = Parts Dlag ram -
;5 Wars W '
1 :' LT AR
Parts List oL
ltem PartNo. Qly  Descriplion :“ Top View
111892 2 3/4” Manifold oS
2 11071 4 Fittings =
3 1000FG ° Filter/Separator e R
4 11078 &  3/8" Hex-Bolt e -
5 11080 8 3/8" Washer-Flat e o ) S ——
6 11102 8 318" Washer-Lock o fs - ‘ : A
7 11079 8 318" Hex-Nut - - ; I
8 11065 1 Doubte Bracket I : = : 2:
5T : I TIROE I' I i
e s . miE 7w
‘For @listed applications, R ‘ . —_— &
order model 73/1000MA., e 2T ™ e OO
TN e B P
]
I ¥
Front View — e -
e 20w ~
FIA-IEL

Side View

MOdE' 75/1000FG* 450 2 ‘ Parts Diagram

Maximum Rated Flow 3.16-8.32 gpm (12-24 Ipm) - 9.5 ma ——
Port Size: 3/4” NPT O )
Replacement Elements: 2020SM-OR S iET 4 ey, e B

Cearie 34, e ==
*Valves permit servicing under continuous e

cperation. See Page 8§ for individual Mode! ‘ B R :
1000FG Parts L 5t e Top View
Parts List | e ,
t P BT 34 wer g
Lo
Item PartNo. Qty Description =T
1 11892 2 3/4” Manifold m22m CLL R
2 11073 4 Ball Valve Assm. %" NPT . ——— —
3 11074 4 Strt. Ftg.- %" NPT x o == ‘ oz
%"-14 NPSM : o = e
4 11072 4 Elbow Fitting L : ‘ R
5 11078 8 3/8” Hex-Boit 1——1—': i i ;r—ir" -+ . CTy
6 11080 8  3/8” Washer-Flat = P 2
7 11102 8  3/8" Washer-Lock ,,,,,_ el o > o
8 11079 8  3/8" Hex-Nut T ; ]
9 11065 1  Double Bracket I i ] \ | S
10 1000FG 2 Filter/Separator E :‘
e Q__Q--° .. o=
K] LT e > WAk ﬁ w

order model 75/1000MA.

TSEST T o H
*For @Hsted applications, ‘ . 'E‘“" él ] ;_8 : L Iy =M
L,faura.:r.z_“_ M e %

- T
w A =
e [ UV =
" 2300 N -
) Ll L]

Front Section View
Side View

Valves shown in closed position.
8




Model 77/1000FG”

Maximum Rated Flow 9.48 gpm (36 lpm)
Port Size: 17 NPT

Replacement Elements: 2020SM-0R

See Page 7 for Individual Model 1000FG
Parts List.

Parts List

Parts Diagram

EEEE") o - NYa e (D

. TOp View
16 an
Itam Part No. Qty  Description ARt
1 1000FG 3 Filter/Separator
2 11076 2 1" Manifoid
3 11071 &  Fittings wr
4 11078 12 3/8" Hex-Bolt
5 11080 12 3/8" Washer-Flat
6 11102 12 3/8" Washer-Lock - — <= -
7 11079 12 3/8" Hex-Nut S — —_— e [ :
8 18998 1 Triple Bracket £ T e e hes =
.= ° = t -
I - o
“For (UL} listed applications, S (eEEm) (REEEW (WEemA) -
order model 77/11000MA, ‘ - =5
%ﬁ:: = — Aaee ) *Q;
' ;uv;srL_ ] et w“; ,,_.....:;‘"j-—
TN WS N RSN S N
ST ST T S
& = w0 i
Front Section View Side View
*
Model 79/1000FG _
Maximum Rated Flow 3.16-6.32-9.48 gpm Parts Diagram
(12-24-36 Ipm) o
Port Size: 1" NPT
Repltacement Elements: 2020SM-0R
*Valves permit servicing under comtinuous A i
coperation, See Page 7 for individuai = Top View
Mode! 1000FG Parts List.
Parts List
— A1
Item PartNo. Qty Dascription
1 1000FG 3 Filter/Saparator
2 11076 2 1”7 Manifold - Bt ———————- = — e
3 11073 8 Ball Vaive Assm. - %" NPT — [, e -
4 11074 6  Strt.Ftg.- %" NPT ‘ e e el mE—
X 'h"-14 NPSM - : B
5 11072 6 Elbow Fitting - '
6 11078 12  3/8”" Hex-Bolt T TR
7 11080 12  3/8" Washer-Flat mow |
8 11102 12  3/8” Washer-Lock wyn | [RETR) [REeDE)
9 11079 12 3/8" Hex-Nut )
10 18998 1 Triple Bracket o

*For @Iisted applications,
order model 79/1000MA.,

8
Bl

P 5. . —
E38.50°4R

Side View

Front Section View

Vaives shown in closed position.
9



SPECIFICATIONS *

. . 73110001 77/1000%
MODEL NO, © 200 500 900 1000 75/800 75110007 79/1000*
FG AND MA SERIES
MAXiIMUM FLOW RATE ad 33
GPM 5 ] = 33 132 1586 glg9
S g7
LM 2 a4 A 'z 2 > 24 354
CLEAN YACUUM DROP 352
g 1325 25 3 BN 29 50
121
gs 5 <m 743 243 352 A 169 et
PROQF PRESSURE
ps 00 Qo] *ia0 TG o0 "¢ Rl
bars 590 6390 < 3G 336 53 5 30 o 90
MAXIMUM YACUUM
N Hg 285 285 285 283 285 285 253
Kgs 50 cm 384 354 384 ELES 384 F34 284
ELEMENT MODEL NO. 20005M 20105M 20408M 20208M 204058 20205M ZOE0SM
ELEMENT MATERIAL RESIN IMPREGNATED CELLULOSE
DIAT REMOVAL RATING 2 MiCInn Rominat
DIRT CAPACITY (AC Fine Dust)® 10gms 20gms 140gms 500gms 300gms 10C0gms 1500gms
ELEMENY HEMOVAL CLEARANCE
n 4 4 3 ¢l 8] ‘0 g
mm 102 102 127 254 254 254 254
WATER REMOVAL EFFICIENCY 1855 tNan 25 ppm free water
TEMPERATURE RATINGS
Fahrennen -50 255
Centigrade 46107
HEIGHT
4] 8 13 17 22 17 22 22
mm 203 330 432 559 432 359 339
WIDTH
mn 6 [ 6 6 16 '6 23
mm 152 152 "52 152 106 406 584
DEPTH (FG Serles}
13 ERcE
in 5 3 6 6 2 122 EA
330 33
mm 127 127 152 52 305 305? 305¢
DEPTH {MA Series)
9 33
in — [} 7 ¥ 10 102 o
229 2293
T — 52 178 178 254 2547 25414
WEIGHT {FG Series)
ibs 3 4 T 9 27 35 47
Kkgs ) 2 3 4 12 16 21
WEIGHT (MA Series)
los e 4 6 10 23 25 12
KgGs - 2 3 5 10 tt 15
PORT SiZE
I 716 -20 UNF 916”18 UNF 78"-14 UNF 7 814 UNF 34" NPT 347 NPT NPT
mm tdmmx15  22mmx15  2Zmmxe15
PORT SIZE {MA Series)
in FIE-TBUNF 7814 UNF 7814 UNF  34"NPT  J4"NPT 34" NPT
mm Tammx S 22mma1 5 22mmx 1§

‘Specihcansons snown are the rasuit ol tests conducted al the optimum flow ratg for gach und (equal 16 Y the maximum Ngw rate)

FOOTNOTES: © Modef 73-1000FG wie Shul-Off Valves
@ Model 75-1600FG wiShut-Off Vatves
D Model 77-1000FG wio Shut-Olf Vaives
T Model 79-1000FG w: Shut-C¥f Vanes

Fuels and additves containing alcohol wil cause damage 1o the non-metal parts of the Racor und and the enlire enging system

Racor Filter Separalors are available with metal bowl 1or apphications where required Add M (o part number Metal Dow! units are
ane inch (254Q mmy) shorter than clear Dowl unils All other speaificatigns are the same

Racor Fiter Separators avalable with metrc tapped ports are so noted Specity metnc ports when ordenng

Simplified Flow Rate Formuia for Medium Range Diesel Engines

Ho « 006 =Apptoximate gom pump liow rate
{Tris formusa s an aporoxemate liow race for angines baiow §00 H P Consull your engine manulaclurer for dccurale How rate specdications )

10




Vacuum Gauge

The Racor Vacuum Gauge permits
accurate monitoring of the vacuum
level in the outlet line of a Racor
filter/separator.

Installing a Racor Vacuum Gauge
increases troubleshooting efficiency,
eliminates guess work and lengthens
element change periods.

The 9-15 scale 2" color-keyed face
gauge is remotely mounted, using a
No. 4 hose and T-fitting, into the line
between the filter/separator and pump.

INSTALLATION INSTRUCTIONS
NOTE: For severe service, use liquid-
filled vacuum/pressure gauge, Racor
Part No. 18-1551.

1. Drilland tap 4" pipe hole or install
“T" in fuel line between outlet port
of Racor filter/separator and inlet
port of pump. {See Fittings &
Accessories Chart, page 14, for
adaptor fitting.)

No { Hose

VACUUM

o

Male No &
L7 Pysn-gn Hose

GAUGE

Famale Mo 4
Push-on Hose
Fitting

RACOR UNIT

tNLET

Fiting
QUTLET ‘g

2. Install male hose fitting into tapped
noleor "T"

3. Attachlow pressure No. 4 hose to
push-on hose fitting (available as an
option).

4. Install 2" gauge in panet or bracket.

5. Connect femate push-on hose
fitting to gauge.

8. Connect hose to gauge hose
fitting.

NOTE: Seal all connections with Teflon

tape or an equivalent sealant.

A TANK
MR

1606B KIT

Parts List

t. (1) 11233 Vacuum Gauge

2. (1) 7234-4 Female fitting

3. (1) 7232-4 Male fitting

4. (1) 18-1202 Vacuum Gauge
Label

Optional:

No. 11268 No. 4 Hose

{Specify length)

No. 9040 -10-8DT Filter/Separator
port fitting for gauge

No. 11369 %" or %"

brass adaptor

VACUUMI/PRESSURE GAUGES

The Racor “compound’” gauges
provide measurement of both vacuum
and pressure over a wider range in
applications that may be exposed to
both vacuum and pressure (i.e.,
installations with a positive head
pressure on the filter/separator).

Pressure and vacuum readings are
expressed in both the familiar English
measurements and the international
standard of Kg/cm2.

PART NO. 18-1104
VACUUM/PRESSURE GAUGE
for Light Service Applications
For light service where the features of
waterproof, weatherproof,
hermetically sealed and
vibration/pulsation resistant are not
required.
* 2" Gauge
* Drawn steel case -- phosphatized
for rust resistance. Black enamel
finish
* Clear window
* Brass socket
» Kitincludes gauge and mounting
hardware

11

PARYT NO. 18-1551
VACUUM/PRESSURE GAUGE
for Severe Service Applications

For severe service requiring a
waterproof, steamproof or
weatherproof gauge, with the added
problem of pulsation and vibration.
Rustproof hermetically sealed case
with polycarbonate crystal provides
external shock protection. Gauge has
shock absorbing movement plus liquid
filling to absorb effect of vibration and
pulsation,
¢ 2%" Gauge
¢ Stainless Steel Case w/ stainless
steel ring gasketed and crimped
to case for positive leakproof
seal.
* Polycarbonate window
¢ Brass threaded socket with
internal o-ring for positive
leakproof seal to case
* Kitincludes gauge and mounting
hardware



RACOR IN-FILTER DISC
HEATERS

Racor's in-filter disc fuel heater is a
cold weather starting aid connected to
the power source by sealed. weather-
proof terminals in the bowl. The
internal automatic thermostat turns the
heater on if the fueal temperature drops
below 35°F (1.7 °C}. Heat is supplied
in the umt just below the replacement
element to melt the wax crystals and
allow fuel to pass through the element
for quick, easy starts.

When the engine is not running, the
hes .eris operated by turning on the
ignition switch for a minimum of five
minutes prior to starting the engine.
The Racor in-filter heater may be
installed on positive or negative ground
and s available in 12V or 24V,
RACOR FILTER/SEPARATOR
ELECTRICAL OPTIONS ARE FOR
DIESEL APPLICATIONS ONLY. DO
NOT USE WITH GASOLINE OR
OTHER VOLATILE LIQUIDS.

INSTALLATION

The In-Filter Disc Heater supplys heat
to the fuel fitter just below the
replaceable elerment, This critical
placement provides increased fuel
temperature as the fuel passes
through the fine micron filtering
element. The power rating of the 500
Disc Heater is 100 watts maximum, 10
amperes for the 12V heater, 5
amperes for the 24V heater. The
power rating of the 900/1000 Disc
Heater is 200 watts maximum, 15.5
amperes for the 12V heater, 7.8
amperes for the 24V heater.

Yo Prepare Heater Termlnals
for Electrical Connections

1. Unpack the insulated butt
connectors.

2. Connect to two lengths of 14 gauge
wire. The length of wire depends on
which option you are using for
electrical connection.

3. Connect wire lengths o feed thru
wires. Either wire may be used as
ground.

4. All electrical connections must be
made to accommodate the power of
the heater using appropriate lug
and terminal connections.

CAUTION: Locse ar improper
connections will cause electrical arcing,
shorts and corrosion.

NOTE: See back page for installation of
bull splice connectors for electrical
options.

Do not allow the water to reach the level
of the disc heater. Water level reaching
the disc heater wilf cause damage to
the heater. Drain accumulated water
as necessary.

The chart below is to be used only as a
guide for 900/ 100 Disc Heater
installation. Electrical checks must be
made to determine if your truck's
electrical system is capable of handling
an additional amperage load.

Quide to Optional 12V and 24V Relay
Truck Manufacturer Ralay Ragulred
Yos No
Fora %
Fre:ghtiner X
GMC—Chevrolet X
Internatonal Harvester
'S Senes X
1600—2600 X
tveco X
Kenworth X
Mack X
Marmon X
Mergedes X
Palerbit X
Voivo X
White X

An optional Racor relay raplacement kit
can be ordered which includes specific
instructions for relay installation.

Refer to chart below for ordering
information:

RACOR PART NUMBER

SYSTEM VOLTAGE 500 800/1000
12V 15156 11881
24V 15157 11862

An equivalent relay is available through
the following manufacturers:

Manufacturer Part No.
Nartron 1300-1
Cole-Hersee 24059
Bosch 36-002
Delco-Remy 1114223

12

For flexibility, three different electrical
system connections are possible. An
electrical check must be performed for
each option before final instailation s+~
made.

OPTION A:

ignition Switch Electrical
Connection 500 Disc Heater
Prior to installaticn, determine if your
vehicle’s ignition switch is capable of
an additional 10 amperage load fer a
12V systemn, 5 amps fora 24V
system. if the ignition switch proves
capable of the additional toad, proceed
with final electrical connection.

800/1000 Disc Heater

Prior to installation. determine if your
truck’s ignition switch is capable of an
additional 15.5 amperage load for a
12V system, 7.8 amps fora 24V
system. If the ignition switch prove
capable of the additional load. proceed
with final electrical connection. SEE
"PREPARING HEATER TERMINALS
FOR ELECTRICAL CONNECTION"
ON PAGE 12 AND DIAGRAM A
BELOW.

e

[y Ghit (St Im

[y W N .
s aa Wi N i
} FUSE 807 - .

~ '
|8 AMP FUSE L2Y-50/000 MEATER) S |
| 'S AMP FUSE (7479000 000 ~EATER) :
© S AP FGSE b 2500 mEATERT
Aemeall, ™
; Lo
! i BaTTEar’
i EC?EL LTERY | S
! WAIER SEPARATOR -
P
) . —'5 34 WRE
(S —— —_—
DA W RE - =
o 0
DIAGRAM A




OPTION B:

Existing Heavy-Duty Electrical
Connection

Prior to instaltation, determine if your
vehicle's existing heavy-duty relay is
capable of the additicnal amperage
load as stated in Option A. If the heavy-
duty relay proves capable of the
additional amperage ioad, proceed
with final electrical connection. SEE
"PREPARING HEATER TERMINALS
FOR ELECTRICAL CONNECTION"

OPTION C:

Optional Relay Electrical
Connection

if after running the electrical checks in
Option A & B, the ignition switch and/or
existing heavy-duty relay proves
incapabte of an additionat amperana
load, an optional relay must be
installed. SEE "PREPARING HEATER
TERMINALS FOR ELECTRICAL
CONNECTION" ON PAGE 12, AND
DIAGRAM C BELOW.

ON PAGE 12 AND DIAGRAM B TGALGEwRE - 0 A p—
BELOW g._ ?n%‘s??m ;‘t"fﬁ SEPARATOR
N —— e _ - GhD

_é;i% “ \_L—-:- SALGE WIRE ‘; !; :

IE. 2 A :\ : 14 GAUGE WIRE .
i o T

28 AP FUSE (1 29-90071000 HEATER) BATTERT
pertiedtrrrtototg :
DIAGRAM B DIAGRAM C
INSTALLATION

WATER SENSORS Sealed, weather-proof sensor probes

You must specity Racor unit in tie b'owl deteci3 water and bp LED

with optional probes in the bowl ! : , 0¥

for use with water sensors. readout, a solid-state Water Sensor

. alerts the operator to drain the bowi. A

A functional accessory f_or all Racor Water Sensor with light and audio

filter/separators, all solid-state Water alarm is also available. Both models

Sensors alert the operator when liquid come in 12VDC or 24VDC.

ceontaminants filtered out of the system

should be drainad from the collector

bowl, thereby maintaining maximum i

filter/separator efficiency. =

WATER
T sensor [ LAKA2

In the primary stage of the Racor =7 PROBES | Lakaze . i
filter/separator, water and solid :
contaminants are separated out of the ‘

fuel by centrifugal action. The water | LAKTMI2

and solids fall to the bottom of the l Lakimas

bowl. When the water in the bowl | o

reaches the level of the sensor 9 : -

probes, a low voitage circuit is

completed and a warning light and/or

alarm are activated. {See Water Water Level Diagram

Level Diagram.) When the warning LAK-A-12V or 24V

light and/or buzzer comes on, the bowl LAK-YIM-12V or 24V Water Sensor Light for

Water Sensor Light/Alarm dash mount

must be drained to remove the trapped
contaminants and water, insuring
maximum engine protection and
filtration efficiency. Engine must be off
before draining.

RACOR FILTER/SEPARATOR
ELECTRICAL OPTIONS ARE FOR
DIESEL APPLICATIONS ONLY. DO
NOT USE WITH GASOLINE OR
OTHER VOLATILE LIQUIDS.

for dash or panel mount
Green LED iluminatas to indicate
circuit is on. Red LED lights and alarm
sounds to indicate water must be
drained from Racor Filter/Separator
bowl, Kitinciudes:
(1) 2%" Diameter Water Sensor
(4) Splice Connectors
{10) Cable Ties
Instaliation tnstructions
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Green LED illuminates to indicate
circuit is on. Black out panel illuminates
rad to indicate water must be drained
from Racor Filter/Separator bow!. Kit
includes:

(1) 3" x 1%" x %" Water Sensor with
pressure sensitive tape mounting

(4) Splice Connectors

(10) Cable Ties

Instailation Instructions



ALSO AVAILABLE FROM RACOR:
RACOR THERMOLINE® DIESEL FUEL LINE HEATER

The Racor Thermoline Diesel Fuet Line
Heater is a self-regulating heating
device that prevents wax buildup
during cold weather permitting easy
starts and smooth engine operation.
The Thermoline heater permits the use
of less expensive, higher BTU No. 2
diesei fuet all year reund. Cvernight
engine idling to keep fuet warm is no
longer needed.

Easy instailation

The Thermoline heater replaces the
existing line between the fuel tank and
primary fuel filter. Installation time is
approximately one hour. No
modification to the cooling system is
required.,

Simple Operation

The Racor Thermoline heater contains
no moving parts. Itis controlled by a
switch instaited in the dash or control
panel. By pre-heating the in-line fuel,

the Thermoline heater assists with cold
starts down to —40°F (—40°C). A
typical prestart heating time of five
minutes consumes less than 2% of
available battery capacity. The
Thermoline allows fast-idling of an
engine to warm it and eliminates the
chance of power loss or stalling due to
wax buildup during operation.

Self-regulating Performance

The Thermoiine heater is constructed
of a conductive polymeric core
extruded between two parallel copper
bus wires. At low temperatures,
electrical current flows through the
core between the conductors,
generating heat. As the temperature
rises, the electrical resistance of the
core material increases, reducing
current flow and decreasing heat
output. This infinitely reversible
process occurs independently at each
point along the heater strips and
prevents overheating.

RECYCLE/BLENDER
SYSTEMS

Raccr's 800-OF6 stationary syster
and the mobile 800-5 “Filter Buggy
not only remave water and solid
contamination from diesel fuei, but
these recycle/blenders also provide
fleet operators with a steady suppiy of
FREE diesel fuel by blending waste
engine lube cilata 20: 1 ratio (5%)
with the digsel fuel. Every gallon of
waste engine lube oil now becomes a
gallon of no-cost diesel fuel and at the
same lime solves a major
environmental problem—the disposal
of the waste oll.

The 800-0F6 stationary units for both
overhead and underground storage
tanks and has a built-in 33 gallon
storage tank for the waste Jube oil. This
oil is automaticalty blended into the
diesel fuel during the recycling
operation. The mobile "Filter Buggy"
draws oif from the crankcase or other
container {0 blend this oil into the
diesel fuel being recycied from the
vehicle's fuel tank.

RD-3 AIR DRYERS

The RD-3's superior efficiency is
based on an exclusive design that
features a unique “chimney” or center
tube which allows cool outside air to
flow upward through the center of

the unit to provide additional cooling
and drying action. Racor's exclusive
Electromatic Drain (EMD) is
electronically controlled by a soiid-
state Timer/Driver. The Timer/Driver
initially tires the EMD once upon
ignition and 3.25 minutes later. The
EMD is then activated every 7.5
minutes later for 4 second to eliminate
accumulated water and contaminants.
The red LED light on the side of the
Timer/Driver flashes continually to
indicate power is being supplied to the
circuit.

The RD-3 is easy to install and virtually
maintenance free.

The RD-3 operates on compressor
systems up to 15 cfm and is available

in 12- or 24- volt negative ground. A
10G watt heater is standard in the RD-3
for efficient cold weather operation.

Where electrical installation is not
available or advisable, Racor offers the
RD-3AIR with automatic *“Air Drain
Valve.” The ADV is activated by

the compressor governor to eliminate
water and contaminants from the air
system.

RD-3

Height 15" {381 mm}

Width: 7 (180 mm;)

Depth: 7% (200 mm)

Proof Pressure: 625 psi (43.1 bars)
Maximum Flow Rate: 15 cim (425 lpm)
Clean Pressure Drop: 5 psi (.03 bars)
Seal Material: Buna-N

Warking Pressure: 150 psi (10.3 bars)
Weight. 16 1bs. (7.26 kgs.)
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802 HYDRAULIC
FILTERBUGGY

The 802 Hydraulic Filter Bugay
represents the application of Racor's
filtration expertise to the cleaning of
hydrautic fluids. A dual fitration system
removes damaging solids and water in
amultipass operation. The portable
buggy comes ready-to-operate with
heavy-duty pump and motor, pressure
and vacuum gauges, hoses and motor
control.

The 802 is standard with one
cleanable etlement in the primary pre-
filter to remove larger solids and free
water. Two fine filtration replaceable
elements in the secondary system
remove minute solid contamination.

Emuisified water can be removed by
using two filtration/absorption
elements {optional) in the secondary
system. The replaceable
filtration/absorption elements cannot ;
be used with water-based fluids.




THE RACOR 20 SERIES SPIN-ON
FUEL FILTER/WATER SEPARATORS
CAN SOLVE DIESEL FUEL
PROBLEMS UNDER ANY
OPERATING CONDITIONS IN THE
WORLD.

Advanced Filtration/
Separation Technology

The unique design of the 20 Series
directs the fuel flow to the expanded
center core of the unit. The reduced
velocity causes heavy liquid and solid
contaminants to accumulate in the in-
ner chamber of the filter/separator
bowl. Then they are drained off
through a positive seal drain valve. This
primary separation or pre-cleaning
stage gives extended element life.

The 20 Series Filter/Separator units
are compact and easy to service.

. Vacuum {Suction) Applications

The Dual Media Replacement Filter
Efement uses a new Racor two-stage
process of Dual Phase Repelling Ac-
tion and Dual Phase Filtration to
remove virtually 100% of the
remaining free water and damaging
solid particufate contaminants from
diesel fuel. Primer pump, vent cap and
check valve are standard.

i

Pressure Applications

The Multi-Media Coalescer
Replacement Filter Element is for
pressure side installations where the
fuel has passed through a transfer
pump and a coalescing flitration action
is necessary for a high degree of water
removal effectiveness. With the
coalescer replacement filter element,
98+ % of free and emulsified water an
damaging solid particulate
cortaminants are removed. Vent cap is
standard.

Options

Electrical in-fiiter heater

Metal Bow!

Service Indicator Package
{water sensor and elemant
change monitor)

220

Height 8" (203 mm)

Width 4" (102 mmj

Depth 4" {102 mm)

Max. Flow Rate 30 gph (114 Iph)
Weight 1.75 lbs ( 79 kgs.}

Element Model No R24 C25
Dual Media Coalescer

Dirt Capacity 80 gms 75 gms

[Soft C-2A)

Dirt Removal Rating 96% at 2 micronw.ACFTD

Water Removal less than tess than

Efficiency 10ppm free 30ppm free

Effluent: water water

225

Height 9.57 (241 mm)

Width 4" (102 mm}

Depth 4 (102 mm}

Max, Flow Rate .45 gph (170 iph)

Weight 2 lbs [.90 kgs )

Element Model No. R16 C27
Dual Media Coalescer

Dirt Capacity 117 gms. 107 gms

(Soft C-2A)

Dirt Remaval Rating 96% at 2 micronw/ACFTD

Water Removal less than less than
Efficiency 10ppm free 30ppm free
Effluent: water water

Racor additives are specially
formulated to be completely
compatible with engines, fuel filters
and water separators. They contain no
damaging alcohol and keep fuel in the
best possible condition for all diesel
engine applications.

SUPER CONCENTRATED.
COMPARE TREATMENT COST PER
GALLON OF FUEL.

Racor RX-100
Cold Weather Diesel Additive
¢ Contains a pour point depressant
fuel conditioner
* Keeps fuel flowing down to
—~4Q°F (—40°C}).
* Improves engine performance
reduces engine wear
* Eases starting, aids combustion,
prevents corrosion
* Eliminates waxing and clogged
filters

15

¢ Cleans fuei lines, pumps and

injectors
PertNo. Type Size Trestement
191179 RX-t100 10o02. 15-30 Gailons
11-1180 RX-100 320z. 150-200 Gallons
11-t1181 RX-100 1 gal. 1,000 Galicns
11-1264 RX-100 2.5gal. 5.000 Galions
11-12656 RAX-100 20gal. 55.000 Gallons

{Continued on Page 16)




Racor RX-200 ,
Diesel Treatment

¢ |mproves engine performance
s Cleans fuellines. pumps and

Racor RX-300
Marine Diesal Treatment

Formulated for diesel fuel in a marine
environment, RX-300—

BUTT SPLICE
Instailation Instructions

injectors + Contains a biocide and fuel
* Fases starting and prevents conditioner I S oy
COrrosIon * Prevents fungi, bacteria and algae E E
growth ‘. A
Part Ho. Type Size Treatment ¢ Cleans fuel lines, pumps and Selec! splice of appropnate size. Strip
111270 RX-200 10 oz One 100z injectors wires 0.3" . Insertinto cnmp parrel.
Can Per Tankful . .
11.1274 RX-200 320z 150-200 Galons Improves engine performance

T ECE T

i S e’ g welle—

¢ Provides rust protection and
lubrication throughout the entire

2.
system Crnmp using cnmp too! for premnsulated
Crimps.
Part No. Type Size Treatment e e e
11-1266 RX-300 100z. 50 Gallons ! 3
11-1267 RX-300 320z 500 Gallens e
11.1268 RX-300 1 gal. 5.000 Gailons 3.
11-1269 RX-300 20gal. 100.000 Gallons Heat splice with heat gun until tubing

recovers and adhesive flows.

A WARNING

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN OR RELATED
ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE,

This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors grovide product and/or
system options for further investigation by users having technical expertise. It is important that you analyze all aspects of your application | 5
and review the information concerning the product or system in the current product catalog. Due to the variety of operating conditions and ’
applications for these products or systems, the user, through its own analysis and testing, is solely responsible for making the final selection
of the products and systems and assuring that ail performance, safety and warning requirements of the application are met.

The products described herein, including without limitation, product features, specifications, designs, availability and pricing, are subject to
change by Parker Hannifin Corporation and its subsidiaries at any time without notice.

RACOR LIMITED WARRANTIES STATEMENT

All products manufactured or distributed by Racor are subject to the following, and only the following, LIMITED EXPRESS WARRANTIES,
and no others:

For a period of one (1} year from and after the date of purchase of a new Racor product, Racor warrants and guarantees only to the original
purchaser-usar that such a product shall be free from defects of materials and workmanship in the manufacturing process, The warranty
period for pumps and motors is specilically limited to ninety (30) days from date of purchase. A product claimed 10 be defective must be
returned to the place of purchase. Racor, at ils sole option, shall replace the defective product with a comparable new product or repair the
defective product. This express warranty shall be inapplicable to any product not properly instalted and properly used by the purchaser-user
or to any product damaged or impaired by external forces. THIS IS THE EXTENT OF WARRANTIES AVAILABLE ON THIS PRODUCT.
AACOR SHALL HAVE NO LIABILITY WHATSOEVER FOR CONSEQUENTIAL DAMAGES FLOWING FROM THE USE OF ANY DEFECTIVE
PRODUCT OR BY REASON OF THE FAILURE OF ANY PRODUCT. RACOR SPECIFICALLY DISAVOWS ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED INCLUDING, WITHOUT LIMITATION, ALL WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE (EXCEPT
FOR THOSE WHICH APPLY TO PRODUCT OR PART THEREOF THAT IS USED OR BOUGHT FOR USE PRIMARILY FOR PERSONAL,
FAMILY, OR HOUSEHOLD PURPOSES), WARRANTIES OF DESCRIPTION, WARRANTIES OF MERCHANTABILITY, TRADE USAGE OR
WARRANTIES OF TRADE USAGE,

Parker Hannifin Corporation
Racor Qwvision

P.Q. Box 3208

Modeste, CA 95353 USA
800/344-3286, 208/521-7860
Telex 359-408 RACOR MSTO

INSTALLATION INSTRUCTIONS
Racor Part No, 7091FG
1-92/18M

For the name of the Racor dislributor nearest you, call 1-800-344-3286
In Alaska, Caiifornia and Hawaii, call 1.209-521-7860
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MAINTENANCE

Exhaust system shouid be inspected periodically for
restrictions and ieaks. Restrictions such as kinked or
crimped pipes resull in excessive back pressure which
can lead to increased fuel consumption, power loss, and
possible damage to engine combustion chamber com-
ponents. Exhaust leaks are commonly the result of loose
clamp bolts, corroded pipes, or a punctured muffler. In
additionto objectionable noise, a leaking exhaust system
could allow toxic gases to enter the vehicle. It is recom-
mended to inspect the exhaust system as follows:

- At vehicle inspection interval

- Whenever a change is noticed in the sound of the
exhaust system

- Whenever the exhaust system is damaged.

04 EXHAUST SYSTEM

Damaged or corroded exhaust system components
should be replaced without delay.

When cperating the engine in a service garage orin a
closed area, the exhaust must be vented to the outside.
Place the shop vent hose over the exhaust outlet pipe.

WARNING: Avold breathing exhaust gases as they
contain carbon monoxide which by itself Is odorless
and coloriess, but harmful, Carbon monoxide Is a
dangerous gas which can cause unconsclousness
and can be lethal. If at any time you suspect that
exhaust fumes are entering the vehicle, locate and
correct the cause(s) as soon as possible.

Exhaust pipe bellows

Muffler

Flg. 1 - Exhaust system

MASEC4O1




04 EXHAUST SYSTEM

MUFFLER REMOVAL/INSTALLA-
TION

WARNING: Ensure that mutfler and components are
cold before performing any work procedure on these
parts.

1. Remove bolts and clamp which secure the exhaust
pipe bellows to the muffler (see fig. 1).

2. Suppor the muffler from under the vehicle.

3. Remove the fasteners hoiding the four rubber mounts

to the frame brackets, then those retaining the rubber
mounts to muffier brackets.

NOTE: The front retalning bolts are accessible from
the L.H. side tag axte wheelhousing.

4. Remove rubber mounts then lower mutfler fromynder
vehicle.

5. Remove parts which are fixed to the muffler such as
brackets, U-clamp, tail pipe, inspect and replace if neces-
sary; reinstall parts on the new muffler.

6. Reverse removal procedure to install the muffler on
vehicle.




SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service information Letters will be issued from time to time to acquaint users with the fatest
service procedures. The number, date and titie of publications pertaining to this section should be noted below as
soon as received. These should then be filed for future reference.

NUMBER DATE SUBJECT
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DESCRIPTION

The heat generated by the engine is dissipated by liquid
which is circulated within the system. The cooling sys-
tem includes the water pump, radiator, surge tank, pres-
sure cap and the engine thermostats.

A belt-driven radiator fan, mounted in L.H. side of engine
compartment, pulls air through the radiator cores for
cooling. A thermostaticaily controlled radiator fan may
be instailed as optional equipment.

The cooling system is filled through a filler cap on the
surge tank {see fig. 1). A pressure cap at right of the
surge tank is used to maintain pressure withinthe cooling
system. Two thermostats are located in the housings at
front of the engine. They are designed to maintain a
minimum coolant temperature of 180 °F (82 °C).

When a cold engine is started or when the coolant
temperature is below operating temperature, the coolant
flow to the radiator is blocked or restricted by the therimo-
stats, A bypass provides cootant circulation within the
engine during the warm-up period.

The engine cooling system is also used to provide hot
coolant for the vehicle heating system. Refarto seclion
22 "Heating and Air Conditioning" in this manual for
information relating to heating system water circulation.

A "loss of coolant” warning device, consisting of a level
probe and an electrenic module (1o amplify signal), is
designed to trigger the automatic engine shutoff process
when coolant level drops below the probe. [f the engine
keeps on running with coolant level below the probe
during a few seconds, it will cause both the "Check
enging” and "Stop engine" lights to turn on, and wili
power down (and eventually shutdown) the engine. The
level probe is mounted inthe R.H. side of the surge tank
while the electronic module is mounted inside the rear
electric junction box. Furthermore, a water temperature
sansor, mounted in thermostat housing {radiator side}, is
also provided to protect the engine. If engine water is
only slightly overtemperature, e.g. 212 °F (100 °C}, the
following occurs: the "Check engine”light turns on, and
engine power will be progressively decreased down to
40% at approximately 221 °F (105 °C); in case of over-
heating (over 221 °F (105 °C}), engine will shutdown.

Pressure cap

as Ay

Coolant level }
probe '
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ROUTINE MAINTENANCE

A systematic routine inspection of cooling system com-
ponents is essential o ensure maximum engine and
heating system efticiency.

Check coolant level in the surge tank daily, and correct
if required. Check antifreeze strength.

Rustproof the cooling system twice a year; drain, flush
and refill the system each two years with a properly
inhibited water/antifreeze solution.

Check beits for proper tension; adjust as necessary and
replace any frayed or badly worn belts.

Check radiator cores for leaks and ensure that the cores
are not clogged with dirt or insects. Clean cores with a
low pressure air hose to aveid damaging the fins. Steam
clean if required.

inspect the water pump operation. Aleaky pump sucks
in air, increasing corrosion.

Repair ail ieaks promptly. Unchecked leaks can lead to
trouble. Inspect and tighten radiator mounts periodically.
Test and replace thermostats reguiarly.

Leaks at the thermostat housing hose connections may
be caused by deformation and rough surfaces on the
castings of the hose mounting surfaces. It is recom-
mended that "Dow Corning RTV-102 Compound”or any
equivalent product be appliégon-cast strfaces prior to
hose installation.

CAUTION: Castings should be qlean and free of oll
and grease before applying co
sealer should be used with RTV-102 compound

Hose mspect:on

Rotten, swollen, and worn out hoses or logse connec-

tions are frequent causes of cooling system problems,

Serious overheating is often caused by old hose collaps-
ing or from rotten rubber shedding from hoses and
clogging the coolant passages.

Connections should be inspected periodically and hose
clamps tightened. Replace any hose found to be crack-
ed or swollen. When installing a new hose, clean pipe
connections and apply a thin layer of a non-hardening
sealing compound, Replace worn out clamps or clamps
that pinch hoses,

mpound. ZNo other -

Constant-torque hose clamps

Description

All hose clamps of 1 3/8" 1.D. and over, used on the
heating and cocling systems, are of the “constant-
forque" type. These clamps are worm-driven, made of
stainless steel, and provided with a series of Belleville
spring washers. They also feature an extended integral
liner that covers the band slots to protect soft/silicone
hoses from damage, and help maintain consistent seal-
ing pressure.

This type of clamp is designed to automatically adjust its
diameter to compensate for the normal expansion/con-
traction of a hose and metal connection that occurs
during vehicie operation and shutdown. The constant-
torque clamp virtually eliminates coolant losses dus to
"cold flow" leakage and greatly minimizes clamp main-
tenance.

Installation

A torque wrench should be used for proper instalfation.
The recommended torque is 90 to 100 ibfsin. {10 to 11
N'm). The Belleville spring washer stacks should be
nearly collapsed fiat and the screw tip shouid extend 1/4”
{6 mm) beyond the housing (see fig. 2).

. CAUTION: The hose clamps will break If overtor-
“qued. Do not overtighten, especlally during cold

weather when hose has contracted.

’-; 1/4" (6 mm)

Fig. 2 - Constant-torque clamp




05 COOLING SYSTEM

Maintenance

The constant-torque clamps contain a "Visual torque
check"featura. When the tip of the screw is extending
1/4" (6 mm) out of the housing, the clamp is properly
installed and maintains a leak-proof connection. Since
the constant-torque clamp automatically adjusts to keep
a consistent sealing pressure, there is no need to retor-
que hose clamps on a regular basis. During vehicle
operation and shutdown, the screw tip will adjust accord-
ing to the temperature and pressure changes. Proper
installation torque should be checked at room tempera-
fure.

Testing antifreeze solutions

Always test the solution before adding water or an-
tifreeze. The engine should be warmed up to operating
temperature. Fill and empty the tester several times to
warm before using. Keep the tester cleaninside and out.
Some testers will indicate correct freezing point only
when the test is made at a specific temperature. Other
testers are provided with thermometers and tables, and
indicate freezing points corresponding to readings made
at various temperatures. Disregarding temperature of
the solution may cause an error as large as 30 °F
(16,6 °C). Read and follow the instructions furnished by
the tester manufacturer.

Thawing cooling system

If the cooling system becomes frozen solid, place the
coach in a warm area until the ice is completely thawed.
Under no circumstances should the engine be operated
whan the cooling system is frozen, as it will result in
engine overheating due to insufficient coolant.

COOLANT REQUIREMENTS

Successful engine operation depends on the correct
selection and maintenance of the coolant. A suitable
coolant must meet the following requirements:

1. Provide for adequate heat transfer.

2. Provide a corrosion-resistant environment within the
cooling system.

3. Prevent formation of scale or sludge deposits in the
cooling system,

4. Be compatible with cooling system hose and seal
materials.

5. Provide adequate freeze protection during cold
weather operation and boil-over protection In hot
weather.

For a complete overview of engine coolants used with
Detroit Diesel engines, refer to section 13.3 "Coolant
specifications” in the applicable Detroit Diesel Engine
manual.

Standard-type ethylene glycol base antifreeze, meeting
GM specification 6038-M should be used. Ethylene
glycol solutions have several advantages over other
solutions. They boil at a higher temperature, so that
overheating is less fikely to occur. it should be noted,
however, that coolant temperature may be 6 to 8 °F
higher than with a water solution.

Ethylene glycol solutions will be properly inhibited for
corrosion protection pH balance and water softness, if
minimum concentration of 30% per volume is used.
Solutions of less than 30% concentration do not provide
sufficient corrosion protection. Congcentrations over
67% adversely affect freeze protection and heat transfer
rates (see fig. 3).

A non-chromate water filter (supptemental coolant con-
ditioner unit) should be used with ethylene glycol solu-
tions to prevent the formation of chromium hydroxide,
commonly called "green slime", within the system, The
inhibitors in the antifreeze solution will break down
over a period of time, and should be replenished at
approximately 500 operating hours or 20,000 miles
(32 000 km) intervals. Commercially available, non-
chromate inhibitors (borates, nitrates, nitrites, etc.,) pro-
vide corrosion protection in the cooling system and can
be used to re-inhibit the antifreeze solution. Losses
through leakage or foaming must be replaced by addi-
tional antifreeze solution.
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DRAINING COOLING SYSTEM

The cooling system may be completely or partially
drained by using the following procedures.

To drain only the engine and reialed components,
proceed as follows:

1. Stop engine and aflow engine to cool. Ciose both
heater line shutoff valves. One is located in engins
compartment under the radiator fan gearbox, while the
other one is located in the L.H. ski compartmant (small
compartment between the last baggage compartment
and rear electric compartment).

WARNING: Before proceeding with the following
step, make sure that coolant has cooled down. The
sudden release of pressure from a heated cooling
system can resuit In loss of coolant and possible
personnal Injury (scalding) from the hot liguid.

2. Remove the pressure cap. Removai of the pressure
cap permits air to enter the cooling passages and the
coolant to drain completely from the system.

3. Remove drain piug on each cylinder head thermostat
block (see fig. 4).

4, Open both engine side drain cocks (see fig. 5 and 6).
5. Open engine ol cooler drain cock (see fig. 7).

6. Cpenthe water pump inlet line drain cock (see fig. 8).
7. Remove radiator drain plug (see fig. 9}.

To drain the entire system, resume the previous steps
while maintaining the shutoff vaives in their "open”
position, and follow the procedure under the heading
"Draining Heating System" in section 22, to drain simul-
taneously the heating units,
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LOCATION OF COOLING SYSTEM DRAIN POINTS

Engine drain cock

R S
Thermostat block , A v
drain plug '

JM:;:' . . MASEOS07.MG
Fig.6 :

X

Watar pump inlet
fine drain cock

| Radiator B8
f drain plug

Fig. 8 HaasRes Fig. 9
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REFILLING COOLING SYSTEM

If only the engine and related components have been
drained, maintain the two heater line shutoff vaives in
their "close" position, then proceed as follows.

1. Close all drain cocks and install the drain plugs
referring fo the draining procedure for the location of
drain points.

2. From the surge tank filler cap opening, slowly fill the
system to level of filler neck.

NOTE: The cooling system Is completely fllled when
coolant reaches the surge tank flller neck.

3. Install the filler and pressure caps, then start the
engine and run it at fast idie until normal operating
temperature Is reached.

NOTE: if for any reason, the coolant level drops
below the surge tank level probe, the automatic
engine shutoff device will be actuated.

4. Stop engine and allow it to cool.

5. Open the two heater line shutoff valves, check the
coolant level in the surge tank, then add as required.

CAUTION: Never pour cold coolant into a hot en-
gine. The sudden change In temperature may crack
the cylinder heads or block.

if the entire system has been drained, resume the pre-
vious steps while maintaining the two heater line shutoff
valves in their "open” position. With engine running,
activate the driver's and central heating systems to per-
mit coolant circulation, then complete the procedure by
bieeding the heater cores as explained in section 22
under heading “Bleeding Heating System". .

SPIN-ON TYPE COOLANT FILTER

Description

Two spin-on type coolant filters, located close to the
engine water pump inlet elbow, are available as optional
equipment (see fig. 10). The filters should be replaced
every 500 hours or every 20,000 miles (32 000 km).
PREVOST recommends the use of "Perry” filter
#PFC-24A (Prevost part #55-0276).

Replacement

Close the two shutoff cocks at the filter mounting heads
and unscrew the old filters from under the vehicle.

Clean the areas around the mounting heads and screw
the replacement filters on. Be sure to follow the
manufacturer’s instructions when installing a new filter.
Open the two shutoff cocks at the filters.

2 Shutoff cocks ®

Fig. 10

e

i
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RADIATOR

The radiator is mounted at the L.H. side of engine
compartment. The radiator is designed to reduce the
temperature of the coolant under all operating condi-
tions. It is essential that the radiator core be kept free
from corrosion and scale at all times in conjunction with
the regular maintenance of the other components of the
cooling system.

RADIATOR SHUTTER

Description

An air-operated shutter assembly is provided on the
intake side of the radiator core. The shutter assembly is
controlled by an air cylinder (see fig. 11). The air supply
to the cylinder is controlled by the shutterstat, which is
mounted on the thermostat housing.

Alr cylinder

Fig. 11

Operation

When the engine coolant temperature reaches 180 °F
(82 °C), the shutterstat cuts off the compressed air
supply to the radiator air cylinder and exhausts air from
the air cylinder; the shutter opens, allowing cool air to
flow through the radiator fins. When the engine coolant
temperature is below the setting of the shutterstat, com-
pressad air is allowed to flow to the radiator air cylinder,
thus closing the shutier.

The radiator shutter can be opened manually by using
the following procedure:

1. Close the cock (mounted near engine compantment
ceiling) on the shuiterstat air supply line,

2. Open the drain cock installed at the bottom of the
shutterstat.

Alr supply line

Drain cock
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SHUTTERSTAT

Description & operation

The shutterstat controls the supply of compressed air to
the radiator shutter air cylinder. The shutterstat is
mounted on the thermostat housing (radiator side}.

When the engine coolant reaches the temperature of the
shuiterstat setting {180 °F (82 °C)), the shuiterstat cuts
off the air supply o the radiator shutier air cylinder,
exhausts air from the air cylinder allowing shutter to
opens. When the coolant temperature is below the
setting of the shutterstat, air Is allowed o enter the
radiator shutter air cylinder, closing the shutter.

Maintenance

Ensure that the air exhaust holes are kept free of dirt,
then twice a year, disconnect the shutterstat air supply
line (upper one) and inject a few drops of special
"KYSOR" shutterstat fluid.

Removal

Before removing the shutterstat, it is necessary to lower
the coolant level in the engine; refer to “Draining Cooling
System” outlined previously in this section.

1. When the coolant level has been lowered, disconnect
the shutterstat air lines and plug or tape them to prevent
the entry of dirt. '

2. Unscrew and remove the shulterstat.

3. The shutterstat is non-serviceable, and if it is found to
be defective, it should be discarded and replaced with a
new one.

After replacing the shutterstat, connect the air lines and
refill the cooling system. Refer to "Rsfilling Cooling
System"” outlined previously in this section.

RADIATOR VARIABLE SPEED
FAN

Description & operation

A radiator variable speed fan (thermostatic) is available
as optional eguipment. The fan drive clutch is a fluid
coupling containing silicone oil. Fan speed is regulated
by the torque-carrying capacity of the silicone oil. The
more silicone oil in the coupling the greater the fan
speed, and the less silicone oil the slower the fan speed.

A bi-metallic strip (see fig. 13) regulates the amount of
il entering the fluid coupling, and consequently, the
speed of the fan. Both extremities of the bi-metallic strip
are held on the fan drive by fasteners. The bi-metallic
strip bows outward with an increase in surrounding
temperature and allows a controi piston to move out-
ward. This outward movement of the control piston
allows a greater flow of oil into the fluid coupling, thus
increasing the fan speed and engine cooling. As the
surrounding temperature decreases, the bi-metallic strip
bows inward, thus forcing the control piston inward. This
drives the oil out of the fluid coupling, thus decreasing
the fan speed.

Control
piston

Bi-metallic strip

MASEOST3

Fig. 13
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Function test

1. Start the engine, aliow to run at fast idle until its
operating temperature is reached.

2. The radiator being provided with shutter, opening
should ocour at 180 °F (82 °C). Check temperaiure on
gauge in engine compartment, then note opening
temperature of shutter.

3. With strobe light, note input shaft and output fan
speeds as coolant temperature approaches an indicated
195 °F (91 °C). Fan speed should reach 85% of input
shaft speed.

CAUTION: Indlcated coolant temperature should
not exceed 215 °F (102 °C) under any engine operat-
ing condition.

4, Return engine to idle condition. Allow to cool while
running for at least three minutes before shutdown.

Maintenance & use

1. Do not clean around drive with steam or high pres-
sure jet.

2. Do not add any fluids or lubricants to the tan drive.

3. Do not restrict fan rotation during engine cperation
for any reason.

4. Do not operate a drive with a damaged fan assembly.
Replace a damaged fan as soon as the fault is noted.

5. Do not disassemble any drive that is still within the
warranty covarage period.

6. Immediately investigate and correct any operator
complaint involving drive or cooling system perfomance.

7. When questions arise, obtain answers before
proceeding. Assistance is available through the
authorized Field Sales distributor serving your area,

25,000 miles (40 000 km) routine
inspection

WARNING: Set the starter selector switch in engine
companiment to the "Off" position to prevent ac-
clidental starting of the engine.

1. Check security of fasteners holding fan biade as-
sembly to fan drive.

2. Check coupling installation to gearbox output shaft.

3. Visually inspect fan drive, fan blade assembly,
shroud, radiator, and surrounding area for evidence of
contact between rotating and non-rotating parts.

4. Check fan transfer belt for fraying, cracking, and
proper tension.

5. Turn fan through at ieast 360° of rotation. It should
turn smoothly, although with some resistance. The
amount of resistance varies depending on cootant
temperature at the time of engine shutdown, If there is
any binding, jerkiness, or if the fan spins freely, the fan
drive should be replaced.

6. Grasp one blade tip and move alternately toward and
away from radiator. Allowable fore and aft movemant is
1/16" (1,6 mm) at 10" (25,4 cm} radius from the center-
line. If movement greater than this is evident and it
cannot be traced o loose fasteners or fan gearbox wear,
the fan drive is defective and should be replaced.

CAUTION: When making this check, do not use
force sufficient to cause deflection of blade assemb-
ly as this wiif glve a distorted measurement.

7. Check fan drive for fluid leakage. It is normal to have
very slight misting and dust accumulation around the pin
in the center of the front cover. Any other leakage is
abnormal and will resuit in impaired performance.
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FAN GEARBOX

Description

The radiator fan is belt driven from the engine crankshaft
pulley through a drive shaft and a gearbox, The gearbox
standard assembly is provided with the output shaft
rotating counterclockwise, while the gearbox assembly
used on vehicles equipped with a thermostalic fan, re-
quires a relocation of its inside components in order to
reverse the rotation of the cutput shaft as required by the
thermostatic fan assembly.

As for belt tension, it is achieved by the use of atensioner
which is described later in this section under heading
"Belf Tensioners”.

Dipstick Drive shaft

Grease fitting

Fan gearbox

MASEQS14

Fig. 14

QOil verification

The gearbox is equipped with a knurled knob dipstick,
which is close fitted on top, to allow oil verification.
Check oil level with the engine stopped and be sure that
alt engine stopping safety precautions have been ob-
served. Maintain the oil level between the marks oni the
dipstick and if adding Is necessary, use SAE 90 general
purpose lubricani.

Maintenance

Under normal conditions, the gearbox should be relubri-
cated at intervals of 2500 hours of operation or six
months, whichever occurs first.

Furthermore, a grease fitting is provided on top of the
drive shaft pillow block. Grease should be added every
5,000 miles (8 000 km) or twice a year, whichever occurs
first. Only high melting point, water resistant, lithium-
base grease should be used.

BELT TENSIONERS

Description

The radiator fan and air conditioning compressor are
driven by V-bells, each provided with an air-operated
tensioner cylinder (see fig. 15).

Belt tensioner cylinders

MA3EDSIE

Fig. 15

Adjustment

To maintain the proper tension on belts, the two following
adjustments are required:

1. Cylinder air pressure

2. Cylinder shaft length

Cylinder air pressure adjustment

Refer to the procedure described in section 12 "Brakes
and Air System” in this manual under heading "Beif
tensioner pressure regulating valve",

Cylinder shaft length adjustment

WARNING: Set the engine starter selector swiich In
engine compartment to the "Off” position to prevent
accldental starting.

1. Remove both wing nuts securing belt guard in place,
then lift and remove it from engine compartiment.

2. With the pneumatic system under normal pressure
and the belt tensioner pressure regulating vaive properly
adjusted, adjust the cylinder rod to provide a 1" - 1 1/2"
(25 - 38 mm) extension as shownin figure 16. To perform
adjustment, proceed as foliow:

a. Loosen the jam nut on the shaft end of the cylinder.
h. Rotate the shaft to obtain the specified length.
¢. Tighten the jam nut.

5-10
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Belt tensioner cylinder

—l L 1"-1 1/2" (25 - 38 mm)

Recommended extension

MA3EOSHE

Fig. 16

Belt tensioner two-way

i control valve

RADIATOR FAN BELT REPLACE-
MENT

WARNING: Set the engine starter selector switch in
engine compartment to the "Off" position to prevent
accldental starling.

1. Remove both wing nuts securing belt guard in place,
then lift and remove it from engine compartment.

2. Locate the belt tensioner two-way control vaive {see
fig. 17), then turn handle counterclockwise in order to
reverse pressure in belt tensioner air cylinders, thus
releasing tension on beits.

3. Slipthe ¢ld fan belt off and the new one on.

4. Turn clockwise the two-way control valve to its initial
position to apply tension on the new belt.

5. For proper operation of the beit tensionsr cylinder,
adijust the beilt tensioner cylinder rod to provide a 1" -
1 1/2" {25 - 38 mm) extension as outlined previously.

6. Reinstall the belt guard, then secure in place with the
two wing nuts.

NOTE: As new belt stretch with normal wear, check
the belt tensioner cylinder rod length and readjust if
necessary after a run-In period of 500 miles (800 km).

Flg. 17
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SPECIFICATIONS

COOLING SYSTEM CAPACITY {Approx.)

Includes heating system . . . . . . . . c v it e e e e 24 US gallons (91 liters)
THERMOSTAT

NUMbBEr USEd . . . . o e e e e e e e e e e e e e e e e e 2
R L oI o)+ o 180 °F (82 °C)
FUlly OPBN . . o o o e e e e e e e e e e e 197 °F (92 °C)
RADIATOR

1Y =1 73= 2 Long
57 2L TS Fins & Tube
0 Yo 11+ 2 TR Rear L.H. side of coach
PravosSt UMDBE . . . . o ot e e e e e e e e e e e e e e e e e e 55-0609
SURGE TANK FILLER CAP

MaKE . . . . L . e e e e e e e e e e e e e e e e e e e e e Stant
1Y Lo ' - R3
PrEVOSt AUMDET . . . . o v vt i e e e e e e e e e e e e e e e e e e 53-0191
PRESSURE CAP _

MaKE . . . . L e e e e e e e e e e e e e e e e e e e Stant
Prassure Setting . . . . . . . L L e e e e e e e e e 14 psi {96,563 kPa)
Supplior NUMDBT . . . . . o e e e e e e e e e e R12
PrevoSt NUMDEE . . . o o o it e et e e e e e e e e e 55-0606
SHUTTERSTAT

MaKE . . L e e e e e e e e e e e e e e e e e e e e Kysor
Openingtemperalure . . . . . . . . 0 v i e e e e e e e 180 °F (82 °C)
Supplier NUMber . . . . . . .. e e 1047-36000-28
Prevost NUmMber . . . . . . . e e e e e e e e e 55-0023

THERMOSTICALLY-CONTROLLED RADIATOR FAN DRIVE (OPT)

MaKE . . . . e e e e e e e e e e e e e e e e e Schwitzer
5 =1 J S Variable speed
Supplier Number (with30"fan) . . . . . . . . . 0 o e e e e s 187604
Supplier Number (wWith 32" faNn) . . . . . . . . .0 i e e e e e e 187739
Prevost Number {with 30"fan) . . . . . . . .. . . . 55-0570
Prevost Number (with 32"fan) . . . . . . . . o e e 55-0604
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FAN GEARBOX

MEKE . . . L e e e e e e e e e e e e e e e e e e e e Boston Gear
o - 1 (o 1:1
Supplier NUMbBEr . . . . . e e e e e e e e e e e e R 146-1-J-79
Prevost NUMber . . o . L o . o e e e e e e e 55-0027
FAN BELT
MaKE . . L e e e e e e Qates
R "/ L T V-belt
Model (with thermostaticfan) . . . . . . . . . . . . . e 3A-52
Model (without thermostaticfan) . . . . . . . . . . . . e e e e e e 3A-94
Prevost Number (with thermostaticfan) . . . . . .. . . .. . o o o o 50-6333
Prevost Numbaer {without thermostaticfan) . . . . . . . . . . . o i e e e 50-6612
COOLANT FILTER
NUumberuUsed . . . . . . . e e e e e e e e e e e e 2
MaKe . . e e e e e e e e e e e e Perry Filter
1177 > Spin-on
SUBPllEer NUMBIOT . . L . e e e e e e e e e e e e e e PFC-24A
Pravost NUMbDEr . . L . o e e e e e e e e e e e e 55-0276

TEMPERATURE GAUGE (in engine compartment)

MaKe . . e e e e e e e e e e e e Stewart Warner
Operating Range . . . . . . v i e e e e e e e e 100-265 °F (40-130 °C)
Supplier NUIB T . . . . . e e e e e e e e e e e 491-BS-72
Prevost Number . . . . . . . e e e e e e 56-1011

TEMPERATURE GAUGE (on Instrument panel)

MaKe . . . e e e e e e e Sentry
Operating raNgE . . . . e e e e e e e e e e e e e e e 100-280 °F (38-138 °C)
Supplier Number . . . . . e e e e e e e e e e 07177-01
PrevostNumber . . ... ..... e e e e e e e e e e e e e e e e e e e e e e e e e e 56-1594







SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulteting and Service Information Letters will be issued from time to time to acquaint users with the tatest
service procedures. The number, date and titie of publications pertaining to this section should be noted below as
soon as received. These should then be filed for future reference.

NUMBER DATE SUBJECT
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GENERAL DESCRIPTION

This vehicle uses a dual voltage system to obtain two
different voitages (12 & 24 volts) for various electrical
controls and accessories. The main power source incor-
porates four maintenance-free "Delge” model 1150 bat-
teries connected in series-parallel. Allbatteries are kept
uniformly charged by means of two 50 amp battery
equalizers (standard), giving a maximum possible output
supply of 100 amps on the 12 volt system. Both the 12
and 24 volt systems are controlled through individual
main disconnect switches. A 24 volt self-rectified alter-
nator is gear driven from the engine, and canbe reached
through the tag axle wheelhouse after removal of the
engine splash guard.

WIRING AND MISCELLANEOUS
ELECTRICAL

Wiring diagrams

A master wiring diagram of the electric circuits, covering
standard and optional accessories and systems, is an-
nexedto this section. Usually, a separate wiring diagram
page is provided for each major function or system, In
some cases, more than one circuit may appear on one
wirlng diagram page:; when it occurs, each circuit
covered in this page is listed in the wiring diagram index.
Moreover, a circult may appear on several pagss; in such
case, the number(s) at the extremity of dlagram title will
indicate the sheet reference number. Refer to the
"Wiring diagram index"to ensure the correct diagram is
being used {o trace the clrcuit In question.

Wiring diagram symbols

Various symbols are used on the wiring diagrams to
depict different types of electrical components. | is
essential to become familiar with these symbols in order
to understand the diagrams. The major symbols shown
on the diagrams are identified under "Wiring Diagram
symbois”{page | of wiring diagrams).
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Wire sizes and colors

Each wire in the electrical system has a specific size as
dasignated on the wiring diagram. When replacing a
wire, the correct size must be used. Never replace awire
with one of a smaller size.

On vehicle, taking into account that the electric system
is provided with different voltages, the insulation on each
wire is distinctly colored in order to determine visually the
wiring voltage and {o assist in making connections. The
wires are color coded as follows:

Red 24 volt system

Yellow 12 volt system

Black grounded wire

Blue 110 V ac systam (live)
White 110 V ac system (neutral)
Green 110 V ac system (ground)
QOrange speakers (+)

Brown speakers (-}
Grey spare wire

NOTE: In addition, the wires are identified at each
4-5 inch intervals by a printed number.

Each wire on a diagram is patterned to assist in fracing
and testing circuits; the wire number is designed in order
to identify at first, the voltage rating, then the wire iden-
tification number, and finally the basic wire gauge as
illustrated in figure 1.

24-231A-16

—

Voltage rating Wire gauge (AWG)
Wire identificalion

Fig. 1
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Spare wires

When vehicle leaves factory, and even in the case of a
full-equipped vehicle, an important number of uncon-
nected spare wires are routed between the junction
boxes. Consequently, for any connection of an addition-
al accessory, refer to page C "Spare wires” in master
wiring diagram to determine the number, the gauge and
location of these wires.

NOTE: In addition to the numbar, the leiters "SP"are
printed on each spare wire.

Using the wiring diagrams

Two methods are used to "work" with electric wiring
diagrams.

1. You have identitied the defecﬂve part {breaker, dicde,
relay, etc.), and you wish to locate its correspond[ng
circuit.

Problem: Circuit breaker #56 is re!easé%pen circuit)
and you don't know which circuit is affected.

a) Refer to wiring diagram Index, and look for "Clreuit
breaker code", pages D and D-1.

b) You will find that circuit breaker #56 is on page D; refer
to this page.

¢) At item C.B #586, you will find in the first column, the
breaker amperage, in the second column the breaker
voltage, and in the third column, the page on which you
will find the corresponding diagram. The other columns
give you the location and the function of the breaker.

d) Refer to page 10 keeping in mind the function of the
breaker, i.e. emergency exit llghts

8) When you have located™ emergencyax:t I:ghts”
follow wiring until you come - acrpss chB
cirouit.

2. You have a problem with a speciﬂer,syste‘ and you_;

want to tind the correspond[ngdlagram
Problem: The three (3) fast speakers‘on,R'.H side of

vehicle are inoperative and you. must n'aoe their electric -

cireuit.
a) Refer to wiring diagram index. and look for "Sound
system", page 21. &

B) You will find on page 21 the oomponents as well as
the electric wiring, thus providing you with a complete
understanding of this circuit.

Testing circuits

A careful study of the wiring diagrams should be made
to determine the source and flow of current through each
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 can be tested for continuity
or shor circuits with a mulﬂmeigor a suitable voitmeter.

All electrical connections must always be kept clean and
adequately tight. Loose or corroded connections can
result in discharged batteries, ditficult starting, dim lights
and improper functioning of other electric circuits, In-
= spect all wiring connections at regular intervals. Make
sure knirled nuts on all amphenol-type plugs are secure-
ly tightened. Knurled nuts on the plastic amphenol-type
connectors will click into a detent when properly
tightened. Line connactors, which have the side locking
tabs, must have the locks latched in place to ensure a
proper electrical connection,

Cleaning connectors with a
Freon-hased solvent

When the pins and sockets of connectors become dirty,
cleanthem with a good quality solvent containing at least
90% Freon as its active ingredient. Freon has iwo
qualities that recommend it. First, it does not conduct
electricity and therefore, will not cause shorting between
connector pins and sockets. Second, it evaporates
quickly, eliminating the possibility of condensation within
the connectors.

Always shake out or gently blow out any excess Freon

b :assembling a connector to its mating connector
dware. Freon trapped inthe confiector can atfect
-—the connector seal.

#Sséahd its .

WARNING: Freon-based compounds should always
- be used n &natura_ﬂy well-ventilated area, never in

“'a conﬂnad @ace

=5
TR
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Circuit breakers

All electric circuits are protected by circuit breakers of the
"Manual reset"type. The main circuit breakers, as well
as those protecting the evaporator and condenser fan
motors, are located in a smaill compariment called "Main
power junction sliding support”located on rear R.H. side
of vehicle over the tag axle (beside the battery compart-
ment). The circuit breakers are instalied each side of
sliding support as illustrated in figures 2 and 3. To slide
out drawer, refer 1o instructions given under heading
"Main power junction sliding support”later in this section
under “Junction Boxes".

The smaller circuit breakers are accessible in all junction
boxes. This type of circuit breaker deenergizes the
circuit without disconnecting any wire. Simply press
down the red tab on breaker to open circuit, repair
defective circuit, and afterwards depress black button In
center of breaker to close circuit.

CB#1 Radio and PA system
~ CB#2 Hot wire (12 votts)
CB#5 Hot wire (24 vols)

CB#9 Evaporator fan motor

CB#7 Front junction box (24 volt feed)
CB#8 Condenser fan motors & A/C junction box

~ 30 amps - 12 volts
30 amps - 12 volis

_5%1{30 amps - 24 volis
90 amps - 24 volts
150 amps - 24 volis
150 amps - 24 volts

FIG. 2 - Main power junction sliding support (R.H. sids)

MASEOR02
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CB#3

CBH#6 Rear junclion box (24 voltfeed). - 90 amps - 24 vols
CB#4 Front junction box (12 volt feed) )
CB#3 Rear junction box (12 volt feed)

CB#6

CB#4

70 amps - 12 volis
70 amps - 12 volls .

FIG. 3 - Maln power junction sliding support (L.H. slde)

Relays

Relays are used to automatically energize or deenergize
a circuit from a remote location. The relay draws a very
low current to energize its coil. Once the coil is ener-
gized, i develops a magnetic field which pulls a switch
arm closed or open, to either energize or deenergize a
given component. As the control current required for the
coil is very low, the relay allows a remote station to
control a high energy circuit without running great lengths
of costly high capacity cable, and also eliminates the
need for high amperage switches and heavy connactors.

MAIECEGI

Many systems on this vehicle are provided with control
refays, which are all [ocated In or on the junction boxes.

NOTE: Each relay Is Identlfy witha 12 Vor24 v
printed on Its casing In order to identify the coll
operating voltage.

CAUTION: The magnetic relays for the starting
motor, evaporator and both condenser motors and
condenser speed controls should have {he 5/16"
stud nuts torqued to 50 & 5 Inch.Ibs (5,5 + 0,5 N.m).
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Types of relays used on th

is vehicle

Configuration Key printed Key u Example
on base on casing wiring dlageam
_ Suppressor diode
Cubic refay — aTsvi ((:o;l | l c(o}u -
plastic casing) bes % o5l L Lg b wrle I
Type: S.P.D.T. Y | Lzdss J ;
_ i

NOTE: This refay Is provided with an internal suppressor diode; never reverse wiring terminals #85 and

86 at base as a direct short circult will result.

The relay colls connected to the alternator "relay terminal” should never be provided with a suppressor
diode as the output current at this terminal is not rectifled, thus rendering reiay Inoperative.

Magnetic relay —0 o—

Round steel
gasmg) None None | R#4
Type: S.P.S.T. Bat —t N o
Magnetic relay -
{Round steel
CaSEng) e g None R #40
Type: D.RDT.’ et

LEGEND

Bat. Battery ,

N.O. Normally Open . -

N.C. Normally Closed ~ : i o

S.PD.T.  Single Pole Doubte Throw

S.PS.T. Single Pole Single Throw

D.P.D.T.  Double Pole Double Throw
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JUNCTION BOXES

Engine starting contral box

|

[ ]

Main power junction sliding support

__ Reer Junction b_o;r:

~~~~~

Alarm junction box

The alarm junction box is located in the front service
compartment, under the driver's window. To gain ac-
cess, open the front service compartment door. This
junction box contains the following items:

- Clrcuit breakers e
- Ali alarm units

- ATEC test switch

DDEC test switch

ATEC-DDEC DDL reader connector

110 volt in-station connector receptacle
110 volt engine block heater switch

110 volt in-station lighting switch

Fig. 4 - Junctlon box locailbns

MAIECSABC

- %410 volt immersion heater switch for the lavatory fresh

water reservoir

Unscrew the 1/4 turn screws {2) and open the hinged
panel to gain access to the following components located
inside the alarm junction box.

- The pulse generator for the intermittent mode of the
upper windshield washer motor_,_

NOTE: The pulse generator for the Intermittent
mode of the lower windshield washer motor Is lo-
cated under the dashboard.

- The 12 to 5 volt transformaer for the back-up camera TV
monitor

- The module for the dashboard brightness setting
- The junction terminals

6-6
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ATEC-DDEC DDL
ATEC test reader connector

Circuit breakers Alamunits  switch location DDEC test switch

Fresh water
reservoir
heater switch

Engine
hieater switch

Fluorescent
switch focation

Fire detector bell Chime alarm in-station connector receptacle

Fig. 5 - Alarm junction box

12 to & volt transformer location for back-up monitor

Pulse generator

Dashboard brightness module

Flg. 6 - Inslde of alarm junction box
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Front junction box

The front junction box is located in the front electric
compartment ¢ver the front axle on the left side of
vehicle. This compartment is divided intwo sections: the
left section includes the electronic control unit of the ABS
system (Antilock Braking System) plus junctions and
connectors, while the right seclion Includes the front
junction box.

The front junction box is aiso divided; the R.H. side pansel
includes the electronic flasher unit, front engine run
relays (12 & 24 volts) and two resistors for the daytime
running lights while the L.H. side hinged panel consists
of circuit breakers, cubic relays, and two sets of paral-
leled resistors for the cornering lights {one set for each
side). To gain access inside junction box, unscrew the
turn screws (2). There are many spare terminals for
connecting optional or additional accessorigs, diodes,
sound system relay and the speed switch.

Cubic relays

Circuit breakers

Speéti switch location

Diodes

ASSEMBLY

" Daytime
Engine run Engineun running
relay (24 V) relay (12'V) - light resistors
- _S_ound-éyé?em relay ’

INSIDE

Cornering light resistors Flasher unit

MASEOR07

Fig. 7 - Front junction box MAsROeE7
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Rear junction box

The rear junction box is located inside the rear electric
compartmant on the left side of vehicle over the tag axle.
The main components of rear junction box consist of
circuit breakers, cubic relays, starting motor magnetic
relay, parking brake stoplight resistors, rear engine run
relays (12 & 24 volts) and the door lock relays if vehicle
is equipped with the optional baggage compariment door
electric locks.

Furthermore, on the R.H. side of rear junction box, a
switch is installed for servicing of back-up camera, if
vehicle is so equipped. The rear junction box is also
provided with two connectors, one to feed the lavatory
and the other to feed the parcel racks.

NOTE: On the V.I.P. vehicle, these two connectors
are not used and are protected by plastic threaded
caps.

Parking brake

stoplight resistors Cubic relays

Engine run
relay (24 V)

Engine run
refay (12 V)

Circuits breakers

To gain access inside the junction box, open the hinged
panel by rotating 1/4 turn counterclockwise the two
retaining screws. This panel opens on the following
components:

- Junction terminals

- Circuit breakers

- Coolant level system module

- Various diodes

- ECM circuit breakers of DDEC system
- Fast idle DDEC controi resistors

Docking light resistors

Starting motor magnetic relay

Fig. 8 - Rear junction box
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Main power junction sliding sup-
port

The main power junction sliding support is located on
rear R.H. side of vehicle over the tag axie (beside the
battery compariment). To have access, openthe engine
compartment R.H. side deor; puil the button inthe upper
R.H. corner, then pult out the sliding suppert using the
24 V main battery disconnect switch handla. This sliding
support gives accaess to the following components:

- two battery voltage equalizers

- 12 and 24 volt main circuit breakers {for dstails of each
breaker, see previous heading "Circuit breakers” in this
section)

- 12 voit main battery disconnect switch
- 24 volt main battery disconnect switch

Engine starting control box

This control box is located In the R.H. side of engine
compariment near the engine oil reserve tank., This
junction box includes the engine starier selsctor switch,

as well as the rear start push button switch to start engine

from engine compartment

SHE

Flg. 10 - Engine starting control box

& 24 v main battery |
| disconnect switch H

MAIECS0G

Flg. 9 - Maln power junctlon sliding suppont

MAIEQG10
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Booster post junction box

This junction box is located in the upper R.H. side comer
of engine comparimant and is accessible by the engine
compartment R.H. side door. It includes the booster
posts, power piant cabte junction terminal and a ground
junction terminal. Furthermore, it includes three junction
terminals for the optional battery equalizers if vehicle is
s0-equipped (V.I.P. models only).

NOTE: The two standard battery equalizers are lo-
cated on the main power junction sliding support.

Power pIan cableg:
junction terminal

£

MAZEQRTY

Flg. 11 ~ Booster post junction box

A/C and heating junction box

The A/C and heating junction box is located inside con-
denser compartment. For maintenance purpose, this
junction box has a sliding drawer which includes the A/C
logic panel (W373B module), the electronic transmitter
{T70678B printed circuit board), the A/C logic and control
modules and some fuses. Open the first R.H. baggage
compartment door then, unscrew the quarter turh screw
and slide opsn the drawer. Refer to figure 12 for details.

NOTE: It Is Important when chacking the A/C and
heating system to keep the condenser compartment
door closed In order to avold faulty readings. Open
the sliding drawer as indicated to verify the system.

The complete junction box is accessible by opening the
condenser compariment door. Remove the four (4) rub-
ber latches, then remove the cover. This junciion box
includes the relays of the evaporator fan motor and
condenser speed controls, as well as the circuit breakers
and relays of the A/C logic panel, A/C compressor clutch,
water pump and condenser fan motors. Furthermore, a
diode for the preheater water pump signal is instafied In
this junction box, no matter if the vehicle is provided with
or without this optional system.

Fuses

A/C control module

AC logic
module

Electronic
fransmitter

A/C logic
panel

T o MAZEQR12
FiG. 12 - A/C and Heating junction box sliding
drawer
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FIG. 13 - A/C and Heating junction box with cover removed

BATTERIES

General description

The vehicle is provided with four (4) maintenance-free
12 volt heavy-duty batteries connected in series-parallel.
The top- mounted negative and positive terminals are
tightly sealed 1o prevent leaks. Water never needs to be
added 1o this type of battery. There are no filler caps in
the cover. The battery is sealed, except for small vent
holes in the cover. The venis must not be restricted as
they allow small amount of gases that are produced in
the battery to escape. The special chemical composition
inside the battery reduces gassing to a very small
amount at normal charging voltages. Besides reducing
gassing, the special chemisiry greatly reduces the pos-
sibility of overcharge damage.

The vents require keeping the battery in an upright '

position to prevent electrolyte leakage. Tipping the bat-
tery beyond a 45° angle in any direction can allow asmall
amount of electrolyte to leak ouf the vent holes.

WARNING: DO NOT exceed this 45° angle when
carrying or installing the battery.

Evidence of electrolyte leakage does not necessarily
mean the baltery is defective.

With special cables properly attached to batteries, the
metal surfaces that carry the current are completely
sealed from the atmosphers. This prevents terminal
oxydation and corrosion that may cause starting and
charging problems. If new cables are required, sealed
terminal cable replacements should be used to retain the
reliability of the original malntenance-free connections.

WARNING: All lead-acid batteries generate
hydrogen gas which Is highiy flammabie. If ignited
by a spark or flame, the gas may explode violently,
causing spraying of acid, fragmentation of the bat-
tery, and resuit In possible severe personal Injuries.
Wear safety glasses when working near batterles. In
case of contact with acid, flush immediately with
water. ’

The battery has four (4) major functions which consist in:
1. Providing a source of current for starting the engine.
2. Stabilizing the voltage In the electricat system.

3. Supplying current for a limited time, when electrical
demands of the equipment exceed the power output of
the alternator.

4. Providing a limited source of power for connected
accessories, when the engine is not running,

Battery mounting

All batteries are mounted side by side in a sliding tray.
The battery compartment, which is always locked, is
located on the right side of vehicie, over the tag axle
along the main power junction sliding support. Ventila-
tion is provided by two openings Inside the compartment.
To gain access, open the third R.H. side baggage com-
partment door; pull and hold the lever in the upper L.H.
corner, and with the other hand pull the compartment
door, which will slide outwards. To close, push in sliding
tray completely, and the door will lock automatically.

6-12
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To 12V terminal on optional

battery equalizer (if so equipped) N )

To 12V main battery
disconnect switch

Q)

\

e

To ground junction block To ground stud To 24V main batiery
in rear junction box disconnect switch

Fig. 14 - Battery instaliation Haseosts
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Main battery disconnect switches

Two main disconnect switches are provided for this
vehicle: one for the 12 volt system and one for the 24 volt
system. The two swilches are located in main power
junction sliding support over the tag axle on the R.H. side
of vehicle (for more details, refer to previous heading
"Main power junction sliding support'). The 24 and 12
volt systems operating independently from each other, it
is NECESSARY fo move the two disconnect switches to
the "OFF" position to deenergize both systems.

NOTE: When the main battery disconnect switches
are turned to the "Off" position, ail electrical suppiy
from the battaries Is cut off, with the exception ofthe
following Items:

- Tachograph clock

- Battery equalizer check module

- ECU and ECM ignition power supply

- ECU memory (ATEC transmission)

- Preheater electronic timer

- Preheater and water recirculating pump
- Radio programming memory.

To disconnect the batteries from the electrical system,
rotate counterclockwise the 24 volt disconnect switch
handle to the "Off"position, and rotate counterclockwise
the 12 volt disconnect switch lever {o the "Off” position,

Battery removal/installation

1. Open the battery compartment by pulling and holding
the lever in the L.H. upper corner of R.H. ski compart-
ment, while pulling with the other hand the compartment
door, which will slide outwards.

2. Unscrew and remove the nut on top of sliding tray.

3. Remove the support, and unscrew termminal nuts of
each defective battery.

NOTE: Both battery main disconnect switches

(handle & lever) should be In the "Off” position

before disconnecting cables from the batteries.
4. Remove battery cables from the batteries.

NOTE: When the battery cables have been removed
trom the batterles, wrap the battery terminals and
cable ends with electric tape to prevent accidental
grounding. The ground cables should always be
disconnected first and replaced last.

5. Remove balteries.
6. Reverse the previous step to install the batteries.
NOTE: In replacing batterles, only hattetles of the

-same speclflcation should be used. Refer {0

"Specifications” at the end of this section for further
detalls.

CAUTION: Ensure that connections are not
reversed when reinstalling batterles, since damage
to elecirical system components will resull.

When reinstalling batteries, battery connections must be
torqued to 10-15 ft«lbs (13-20 N+m) and the nut on top of
sliding tray to 45-55 inslbs {5-6 Nem). Atorque wrenchis
required to ensure an accurate tightening torgue.

WARNING: To prevent possible electric shocks or
sparking, the battery main switches must be sat to
the "Off" position before tightening an electrical
connection. ' :

NOTE: A protective coating should be applled on all
terminals that have been disconnected, and this
coating should he clear of slilcone. Wa recommesnd
the use of "Clear Flex Guard" {Prevost #68-0545) on
all electrical connections of the vehicle.

Battery rating

Each of the 12 volt batteries used on the vehicle has the
following rating:

- Reserve capacity; 180 minutes

- Cold cranking {amps): 625 @ 0 °F (-18 °C)
490 @ -20 °F (-29 °C)

- Weight filled: 60 Ibs (27,2 kg)

The reserve capacity is defined as the number of minutes
a new, fully charged battery at 80 °F (26,6 °C) can be
discharged at 25 amperes and maintain a minimum of
1,75 volts per cell {10.5 volts total for one 12 voif battery).
This rating can be used as a basis for determining how
long a vehicle might run aiter an alternator failure.

The cold cranking rating is defined as the minimum
discharge current a battery will deliver in amperes for 30
seconds at 0 °F (-18 °C) while maintaining a minimum of
1.2 volts per cell (7.2 volts total for one 12 volit battery).
This rating can be used as a basis for comparing starting
performance.
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Battery test indicator

The maintenance-free battery has a strong abllity to
withstand the damaging effects of overcharge. The test
indicator in the cover Is used only to determine if the
baltery can be tested in case of a cranking problem.

The test indicator in the battery cover is fo be used with
accepted diagnostic procedures only. it must not be
used to determine if the battery is good or bad, or
charged or discharged. The test indicafor is a built-in
hydrometer in one cell which provides visual information
{for battery testing. Refer to heading "Tesling the main-
tenance-free battery” later in this section.

It is important when observing the test indicator, that the
battery be relatively level and has a clean indicator top
to see the cerrect indication. A light may be required in
some poorly lit areas. Under normal operation, two
indications can be observed.

Test Indicator

MAJECSISIMG

Fig. 15

Green dot visible

Any green appearance is interpreted as a “green dot",
and the battery is ready for testing. On rare occasions,
following prolonged cranking, the green dot may still he
visible when the battery is obviously discharged. Should
this occur, charge the battery as described under "Bat-
tery Charging Procedure”in "Battery maintenance” later
in this section.

Dark - green dot not visible

Ifa cranking complaint is encountered, the battery should
be tested as described under "Testing maintenance-free
battery"” later in this section. On rare occasions, the test
indicator may turn light yellow. In this case, the integral
charging system should be checked. Normally, the bat-
tery is capable of further service; however, If a cranking
complaint has been reported, replace the battery. DO
NOT CHARGE, TEST, OR JUMP-START.

Testing maintenance-free battery

Visual inspection

1. Check the outside of the battery for a broken or
cracked cover or case that could permit loss of
electrolyte. If obvious physical damage is noted, replace
the battery.

2. Check for loose terminal posts, cable connections,
damaged cables, and for evidencs of corrosion; correct
conditions as required before proceeding with tests.

GREEN DOT DARK CLEAR
P i} " m—y
65% OR '
ABOVE BELOW LOW
STATE OF 65% STATE | ELECTROLYTE
CHARGE OF CHARGE LEVEL
MAIEOG1E.MA

Flg. 16 - Hydrometer operation
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Test indicator

Green dot visible

If the indicator is dark and has a green dot in the center,
the battery is ready for testing. Proceed with "Removing
surface charge” as described later in this section.

NOTE: On rare occaslons, such as after prolonged
cranking, the green dot may still be visible when the
battery is obviously discharged. Should this occur,
charge the battery as described under "Baftery
charging procedure” In "Battery maintenance” later
In this sectlon.

Dark - green dot not visible

if the indicator is dark and the green dot is not visible,
charge the battery as described under "Battery charging
procedure” ater in this section. Remove surface charge
as explained under "Removing surface charge”
hereafter.

Removing surface charge

Disconnect cables from the battery and attach alligator
clamps to the contact lead pad on the battery as shown
in figure 19. Connect & 300 ampere load across the
terminal for 15 seconds to remove surface charge trom
the battery.

Load test

This test is one means of checking the battery to deter-
mine its ability to function as required in the vehicle.

To make this test, use test equipment that will withstand
a heavy electrical load from the battery, such as a carbon
pile resistor or other suitable means.

1. Connect a volimeter, ammeter, and a variable load
resistance as illustrated in figure 17.

CAUTION: Observe polarity of the meters and the
battery when making connections, and select the
correct meter range.

2. Apply a 290 ampere load to the battery for 15 seconds.

3. With an ammeter reading specified load, read voltage.
The voltage should be at least 9.6 volts. Disconnect the
load.

It the voltmeter indicates 9.6 voits or more, the battery is
good. if the voimeter reading is less than 9.6 volis,
replace the battery.

This voltage is to be used for battery ambient tempera-
tures of 70 °F (21 °C) and above. For temperatures
below 70 °F (21 °C), refer to the following "Voltage and
Temperature Chart",

NOTE: The accuracy of this test procedure Is de-
pendent upon close adherence to the proper {oad,
time and temperature specifications.

Load (variable
rasistance)

4 j.,,,

Voltmeter

Ammeter

MAIEDSET.IMG

Flg. 17 - Connectlons for battery load test

VOLTAGE AND
TEMPERATURE CHART
Amblent Minimum
Temperature Voltage
70°F(21°C)andabove . ... ...... 9.6
B0F(16°C) .. ... e e ... 95
BOF(10°C) ................ 94
AQFME°CY .. .. e 8.3
B0 F(-1°C) .o v v i 9.1
20°F(-7°C) .. .o e 8.9
0FEI2C) o e e 8.7
OF(8°C) . ... ... ... . ..., 8.5

6-16
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Battery precautions

During charging of the batteries, an explosive gas mix-
ture forms in each cell. Part of this gas escapes through
the vent holes and may form an explosive atmosphere
around the battery itself if ventilation is poor. This ex-
plosive gas may remain in or around the battery for
several hours after it has been charged. Sparks or
flames can ignite this gas causing an internal explosion
which may shatter the battery.

1. Do not smoke near a battery which is being charged
or which has heen recently charged.

2, Do not break live circuits at battery terminals because
a spark usually occurs at the point where a live circuit is
broken. Care must always be taken when connecting or
disconnecting booster leads or cable clamps on
chargers. Poor connections are a common cause of
electric arcs which cause explosions.

3. The electrical system on this vehicle is negative
ground. Instailing the batteries with the positive ter-
minals grounded or incorrect use of the booster battery
and jumper cables will result in serious damage fo the
alternator, batteries and battery cables.

Common causes of battery failure

When a battery falls, the cause of failure may be outside
the battery. For this reason, when a battery failure is
encountered, do not be satisfied with merely recharging
or replacing battery. Locate and correct the cause of the
failure to prevent recurrence. Some common external
causes of battery failure are as follows:

1. Defect in charging system such as high resistance or

a faulty alternator or regulator,
2. A malfunction within the 12 volt system (equalizers).

3. Overloads caused by a defective starter Qr excessive
use of accessorles.

4. Dirt and electrolyte on top of the batteries causing a
constant drain.

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

6. Shorted cells, loss of active material from plates.

7. Driving conditions or requirements under which the
vehicle is used only for short drives.

8. Aconstant drain caused by a shorted circult such as
an exposed wire or water infiltration in junction boxes
causing ground fault,

9. Extended operation of preheating system without
engine running.

10. Ommission of closing disconnect switches during
overnight.

BATTERY MAINTENANCE

Cleaning and inspection

The external condition of the battery and the battery
cables shouid be checked periodically. The top of the
battery should be kept clean and the battery hold-down
clamp bolts should be kept properly tightened. For best
results when cleaning the battery, wash first with a diluted
solution of ammonia or soda to neutralize any acid
pressemnt, then wash out with clean water. The battery
hold-down bolts should be kept tight enough to prevent
the batteries from moving, but they should not be
tightened to the polint that excessive strain is placed on
the battery hold-down cover (proper tightening torque:
45-55 inslbs (5-6 N=my}).

To insure good contact, the battery cable ring terminals
should be tight on the battery posts. if the posts or cable
ring terminals are corroded, thecables should be discon-
nected and the posts and clamps cleaned separately
with a soda solution and a wire brush. install cable ring
terminals on-battery posts afid tighten to a torque of
10-15ftelbs (13-20 N=m), then replace pmtectwe capsto
prevent corrosion and sparks. .

Battéry ca"blles R

Check afl cable ring terminals and connections to deter-
mine if they are in good condition. Excessive resistance,
generally caused by poor connections, produces an
abnormal voltage drop which may lower voltage at the
starting motor to such a low value that normal operation
of the starting motor will not be cbtained. An abnormal
voltage drop can be detected with a low-reading
voltmeter as follows:

WARNING: To prevent the engine from starilng, the
DDEC englne clrcults, which are protected by
breakers {CB-19 and CB-20) located in the rear junc-
tion box, must be deenergized during these tests;
afterwards, depress black button to close clrcuit.

1. Check voltage drop between grounded (negative)
battery terminal and vehicle frame by placing one prod
of the volimeter on the battery terminal and the otheron
a good ground {unpainted surface) on the vehicle. With
the starting motor cranking the engine at a temperature
of 70 °F {21 °C}, voltage reading should be less than 0.3
volt. If the voltage reading exceeds 0.3 volt, there is
excessive resistance in this circuit,

2. Check voltage drop between the positive battery
terminai and the starting motor positive terminal stud
while the motor is operated. If the reading is more than
2.5 volis, there Is excessive resistance In this circult.

NOTE: if It Is necessary {0 extend the voltmeter lead
far this test, use a #16 (AWGQ) or larger wire.
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3. Check voltage drop between the starling motor hous-
ing and a good ground on the vehicle. The reading
should be less than 0.2 volt.

WARNING: Any procedure other than the following
could cause personal Injuries or damages to the
charging system resuiting from battery explosion or
electrical burns.

Wear adequate eye protection when working on or near
the batteries. Ensure that metal tools or jumper cables
do not contact the positive battery terminal (or a metal
surface in contact with it) as a short circuit wiil resuft.

Do not attempt {o jump start a vehicle suspected of
having a frozen battery becausae the battery may rupture
or explode.

Both the booster and discharged batteries must be
treated carefully when using Jumper cables. Follow
exactly the procedure outlined later in this section, being
careful not to cause sparks.

Battery charging procedure

The batteries used on this vehicle can be charged either
on or off the vehicle; however, when they are removed
from the vehicle, it is recommended that an adapter kit,
whichis available fromany "A/C DELCO"dealer, be used
in charging sealed-terminal bafteries. Use the booster
hlock to charge the batteries whenthey are lett on vehicle
and be sure the 24V main battery disconnect switch
Is set to the "On” position.

The alligator clamps of the tester or charger must be
placed between the terminal nuts and the lead pads of
{he terminal studs {figure 19} after the vehicle cables are
detached.

The alligator clamps should make firm contact with the
lead pads.

NOTE: if this connection cannot be made because
of the alligator clamp dssign, the load value for
testing must be reduced from 290 to 260 amperes.

On rare occaslons, such as those that occur following

prolonged cranking, the green dot in the test indicator

may slill be visible when the battery is obviously dis-
charged. Should this occur, a boost charge of 20
ampere-hours is recommended. Under normal operat-
ing conditions, do not charge battery if the green dot is
visible. The battery should never be charged if the test
indicator (hydrometer) is clear or light yellow. 1f this
ocours, replace the battery.

A charge rate between 3 and 50 amperes iIs generally
satisfactory for any maintenance-free battery as long as
spewing of electrolyte does not occur or the battery does
not feel excessively hot (over 125 °F (52 °C)). If spewing
or violent gassing of electrolyte occurs or battery
temperature exceeds 125 °F (52 °C), the charging rate
must be reduced or temporarily stopped to allow cooling
and to avoid damaging the battery.

Battery temperature can be estimated by touching or
feeling the battery case. The battery is sufficiently
charged when the green dot in the buiit-in hydrometer is
visible. No further charging is required. Shake ortilt the
batlery at hourly intervals during charging to mix the
electrolyte and see if the green dot appears.

WARNING: Always turn off the charger before con-
necting or disconnecting It to or from a battery.

NOTE: The charge rate must be doubled when tha
batterles are charged by the booster block, since we
have a series-parallel ¢circult.

Battery charging consists of a charge current in amperes
for a pericd of time in hours, Thus, a 25 ampere charging
rate for 2 hours would be a 50 ampere-hour charge to
the battery. Most batteries, whose load test values are
greater than 200 amperes, will have the gresn dot visible
after at least a 75 ampere-hour charge. [nthe event that
the green dot does not appear, replace the battery.

Hex nut Leadpad Alligator clamp

MAIEGSIRIMG

Fig. 19 - Testing and charging terminal adapter
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Battery charging guide

Fast charging rate

20 amps @ 3-3/4 hours
30 amps @ 2-1/2 hours
40 amps @ 2 hours

50 amps @ 1-1/2 hours

Slow charging rate

5 amps @ 15 hours
10 amps @ 7-1/2 hours

The time required for a charge wilk vary according to the
following factors:

Size of battery

For example, a completely discharged large heavy-duty
battery requires more than twice the recharging time of
a completely discharged small passenger car battery.

Temperature

For example, a longer time will be needed to charge any
battery at 0 °F {-18 °C) than at 80 °F (27 *C). When a
fast charger is connected to a cold batiery, the current
accepted by the battery will be very low at first, then in
time, the battery will acccept a higher rate as it warms.

State of charge

For example, a completely discharged battery requires
more than twice as much charge than a haif-charged
battery. Since the slectrolyte Is nearly pure water and a

paor conductor in a completely discharged battery, the.

current accepted is very low at first. Later, as the charg-
ing current causes the electrolyte acid content to in-
crease, the charging current will likewise increase.

Charger capacity

For example, a chargerwhich can supply only & amperes
will require a much longer period of charging than a
charger that can supply 30 amperes or more.

Emergency jump starting with
auxiliary (booster) battery

WARNING: Do not jump start vehicles equipped with
maintenance-free batterles If the test Indicator Is
light yellow.

Both booster and discharged batteries should be treated
carefully when using jumper cables. A vehicle with a
discharged battery may be started by using energy from
a booster battery or the battery from another vehicle.

WARNING: Jump staring may be dangerous and
should be attempted only If the following conditions
are met,

- The booster battery or the battery in the other vehicle
must be of the same voltage than the battery in the
vehicle being started, and must be negative grounded.

- If the booster battery is a sealed-type battery without
filler openings or caps, its test indicator must be dark or
a green dot must be visible. Do not attempt jump starting
if the test indicator of the booster battery or the dis-
charged battery has a light or bright center.

WARNING: Follow exactly the procedure outlined
hereafter, being careful not to cause sparks.

1. Wear eye protection and remove rings, watches with
metal bands and other metal jewelry.

2. Apply parking brake and place the transmission shift
lever or push-button pads in Neutral (N} position in both
vehicles. Turn off lights, heater and other electrical
loads. Obssrve the charge indicator. [f the indicator in
the discharged battery is light, replace the battery. Do
not attempt jump starting when indicator is light. If the
test indicator is dark and has a green dot in the center,
failure fo start is not due to a discharged battery and the
cranking system should be checked. If charge indicator
is dark but the green dot does not appear In center,
proceed as follows:

3. Connect one end of ane red jumper cable to the
positive (+) terminal of the booster power source and the
other end to the positive (+) post of the booster power
block, located in the engine compariment, and acces-
sible by the R.H. engine access compartment door (refer
to “Booster post junction box" under previous heading
"Junction boxes".

4. Connect one end of the remaining negative jumper
cable (black) to the negative (-) terminal of the booster
power source, and the other end of the black jumper
cable to the negative {-) post of the booster power block.
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5. Take care that the clips from one cable do not inad-
vertently touch the clips on the other cable. Do not lean
over the battery when making connections. The ground
connection must provide good electrical conductivity and
current carrying capacity.

6. Start the engine in the vehicle that is providing the
jump start. Let the engine run for a few minutes, then
start the engine in the vehicle that has the discharged
hatteries.

7. When refnovlng the jumper cables, perform the above
procedure exactly in reverse order, and replace protec-
tive caps on booster block terminals.

WARNING: Any procedure other than the above
could resuit In personal Injury, property damage due
to battery explosion, or damage to the charging
system of the booster vehicle or of the boosted
vehicle.

NOTE: Jumper cables must withstand 500 cranking
amperes. if cable length Is 20 feet (6 m) or less, use
2/0 (AWG) gauge wires. If cable length Is between
20-30 feet (6-9 m), use 3/0 (AWG) wires.

Troubleshooting

If a battery has tested good and then has not performed
satisfactorily in service for no apparent reason, the fol-
lowing factors may point to the cause of trouble:

1. Vehicle accessories and disconnect switches inad-
vertently left on overnight.

2. Defects in the charging system, such as high wiring
resistance, faully alternator, regulator or battery
equalizer.

3. Avehicle electrical load exceeding the alternator (or
battery equalizer) capacity, with the addition of electrical
devices, such as CB radio équipment, a cellular phone
or additional lighting syster.

4. Defects in the electrical system, such as shorted or
pinched wires.

+5. Extended slow speed driving with many accessories

tumned on. .

6. Loose or poor battery cable-to-post connections,
previous improper charging of a run-down battery, or
foose hold-down clamp bolts.

7. High-resistance connections or defects in the crank-
ing system. o :
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ELECTRICAL SYSTEM MONITOR

This vehicle is equipped with an electronic device that
monitors and detects abnormal alternator, voltage
regulator, battery banks or battery equalizers conditions.
The monitor is installed in the L.H. side corner of the rear
electric compartment. The "Battery balance” and "Bat-
tery Hi/Lo"warning lamps connected {o this module are
mounted in dashboard (refer to "Operator’s Manual” for
location). If a malfunction should occur, the monitor
sends a signal to the driver by means of the appropriate
warning light according to the malfunctioning com-
ponent. If the "Batfery Hi/Lo"warning light is illuminated,
check the 24 volt voltmeter to determine if battery voltage
is t00 high or too low.

NOTE: According to hattery charging conditlon, itis
normal that "Battery Hi/Lo" warning light llluminates
upon staring the englne and stays llluminated a few
seconds. This is caused by the battery normal voit-
age drop during starting.

Warning lamp definitions
Battery Hi/Lo

Voltmeter drops helow 24 V dc

- Check alternator output” .

- Check voliage re'gulator .

- Check battery connections *~ =
- Check battery cells

- Check battery equalizers connections '

Voltmeter exceeds 30 Vdc .

- Check altemator. outpit ” - SER
- Check voltage regulator

- Check battery connections

Battery balance

NOTE: Allow at least 15 minutes to balance batteries
after corrective measure has been taken.

1. Batterles out of balance (dlfterence greater than
1.5 volts between the two battery banks)

- Check circuit breaker on each battery equalizer; if
sound, perform equalizer troubleshooting as explained
later in this section

- Check battery equalizer connections
- Check equalizer cables for proper gauge
- Check battery connections

2. Demand for 12 volt power exceeding rated am-
perage output of battery equallzers causing batte-
rles to go out of balance

- Reduce 12 voit load or install additional battery
equalizer(s)

"Battery" warning light

This waming light is not controlled by the electronic
monitor, but by the "R" terminal of the alternator using
the normally- closed contact of the relay "R-33". If a
voltage drop should develop in the charging system, the
“Battery” warning light will immediately light up to warn
the driver and will be followed by the illumination of the
"Baltery Hi/Lo” waming light if the voitage drops below
24V dc. Referto heading "Diagnosis of charging system
problems” later In this section, to determine which of the
alternator or the voltage regutator is defective. Should
the "Battery” warning light illuminate while the 24 volt
voltmeter keeps on giving a normal reading and the
“Batfery Hiil.o" warning light does not iiluminate, the
relay R-33 or its wiring is probably defective.

CAUTION: The relay R-33 should never be replaced
with a relay provided with a suppressor diode on its
coll as the output current (between 12 and 14 volts)
at the alternator "R" terminat Is not rectifled, thus
rendering relay Inoperative. -

NOTE: When the "Battery”warning light illuminates,
the "A/C & Heating” system shutts off in order to
prevent battery discharge.
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GEAR DRIVEN OIL.-COOLED AL-
TERNATOR

The 24 volt charging system consists of a gear driven, ol
oil-cocled, brushless alternator, a 24 volt voltage Alternator
regulator, an alternator relay and a 12 volt system that g
includes two 12 voft, 50 amp equalizers. The com-
ponents used in this system are described under the
applicable headings hereafter.

This cil-cooled alternator is of the self-rectifying type in
which all current carrying members, windings, built-in
diodes, and field coils are stationary. The only moving
compenent is the rotor. The alternator is a totally-
enclosed unit, cooled and lubricated by engine oil. The
oil inlet is on the diode end cover. The oil drains back
Iinto the engine crankcase through the drive end frame
and drive adapter housing. The alternator should never
be operated with the oil supply line disconnected. A
continuous tlow of engine oll tlows through the alternator
to lubricate the bearings and cool the assembly.

Four terminals are used on this alternator: the DC output
terminal, two field terminals, and a 12 volt relay terminal.
The alternator cutput voliage is regulated by a separate
24 volt regulator that controls the alternator fleld current.

NOTE: The relay colis connected to the alternator
“relay terminal” SHOULD NEVER BE PROVIDED
WIiTH A SUPPRESSOR DICDE as the output current
at this terminal is not rectified, thus rendering relay

Flg. 20 « Aiternator installation

Inoperative.
Non-magnetic
Stator ring Stationary field
: assembly Rotor winding assembly
Air gaps
Qilinlet Rotor bearings
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e , N Oil drain chute
== A
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Fig. 21 - Oll clrculation through alternator
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CAUTION: The electrical system 1s NEGATIVE
GROUND. Connecting the batterles or a battery
charger with the posltive terminat grounded will en-
danger the alternator diodes and vehicle wiring by a
high current flow. Burned wirlng harness and
burned "open” diodes wiil result. Always ensure
that the alternator and battery polarities are matched
prior to installation. THE ALTERNATOR WiLL NOT
REVERSE TO ACCEPT INVERSE POLARITY. Also,
do énot ground or short across any of the alternator
or regulator terminals.

Since there are no brushes, slip rings, or rubbing seals,
the alternator requires no periodic maintenance other
than the following:

1. Check alternator-to-engine mounting boits for loose-
ness and tighten to the proper torque.

2. Check all electrical connections for tightness and
corrosion. Clean and fighten connections as necessary.
Be sure wiring insulation is in good condition and that all
wiring is securely clipped to prevent chafing the insula-
tion.

3. With the engine running, listen for noise and check
the alternator for vibration. If the alternator Is noisy or
vibrates excessively, it should be removed for inspection
and repair.

4. Ensure that battery terminals are clean and tight.

Diagnhosis of charging system
problems

The troubleshooting of the charging system is made
easier by the use of a 12 and a 24 volt volimeters,
"Baftery", "Battery balance"and "Battery HI/Lo"warning
lights mounted in dashboard (for focation refer to the
"Operator's Manuai. The definition of each warning
fight is explained under the previous heading "Electrical
system monitor”.

Alternator or voltage regulator

To determing which unit is faulty, proceed as follows:

1. Start the engine and momentarily connect a jumper
from the "F1" fiakd terminal to "D{al+)" terminal. For

connections,
CAUTION: leld "F1" ter-
minal for mon h voltage could

burn out the w
system, and serio

In the 24 voit reglator or wiring. Check the regulator as
explained under "Voltage regulator” later in this section.

b) Ifthe voltmeter readings do not increass, the problem
may be in the alternator.

_ DC terminal
Relay terminal  (starter solenoid)

Field
{regulator)

[

‘ 000p0e Field
zlg 2E Stator
1 F2
= =
Rectifiers
Wiring diagram

Fig. 22 - Alternator schematic diagram

HASEQEZ2 340

6-23



ub60392
Rejected


06 ELECTRICAL SYSTEM

Alternator
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Alternator diagnosis

CAUTION: Before checking the alternator, TURN
OFF the battery main disconnect switches.

It is not necessary to disassemble completsly the alter-
nator to make efectrical checks. All electrical checks are
made at the diode end of the assembly without having to
remove the rotor, drive end frame, or bearing. I the
electrical components are not defeclive, but bearing
replacement is necessary, this can be done at the drive
end without having to disassemble the diode end of the
unit.

The components inthe alternator which require slectrical
checks are the field winding, the six diodes, and the
stator winding.

Diode checks

Each diode may be checked for shoris and opens as

follows:

1. Ensure the battery main disconnect switches are
disconnected.

2. Remove the pipe plug from underneath the end
housing to drain the oil in the rectifier engine oil supply.

3. Remove the cap screws (7) and lock washers which
attach the dicde end cover to the end housing. Remove
the end cover from the end housing.

NOTE: Do hot operate the alternator unless this unit
Is completely reassembled.

4, Remove seal from the end housing, detach and
remove "DG" and relay terminals, stud, insulating
sleeves and O-rings.

5. Disconnect all diods flexible leads, i.e. three from the
output terminal stud and three from the diode supports.
See figure 24 for more details.

Each diode may be checked for shorts and opens with
an ohmmeter.

NOTE: The ohmmeter polarity may be determined
by connecting Its leads to the voltmeter leads. The
voltmeter will read up-scale when the negative leads
are connected together and the positive leads are
connected together. The polarity of the voltmeter
teads may be determined by connecting the leads to
the ldentifled terminals on a battery.

NOTE: Use an ohmmeter with a single 1.5 voit cell.
Most accurate reading witl be detetmined when the
300 ohm value s calibrated to the center one-third of
the scale. DO NOT USE high voltage, such asa 110
volt test lamp to check diodes.

To check diodes mounted In the supporis for shoris,
connect the positive ohmmaeter lead to each diode lead
and the ohmmeter negative lead to each support as
shown in "A", "B", and "C" of figure 25. To check dlodes
mounted in the end frame for shorts, connect the
ohmmeter positive lead to each diode lead and the
ohmmeter negative lead to the end frame as shown in
parts "D", "E", "F". The ohmmeter readings may vary
considerably when chacking diodes for shorts, but if the
reading is 300 ochms or less, the diode is likely defective
and should be replaced. If the diode reads 300 ohms or
loss, it will atllow excessive reverse current from the
battery. Replace defective diodes as explained fater in
this section.

6-24
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Bus bar

Three diodes
lead attaching screw

Diode Diode

Stator stud

Diode lead

Diode support attaching screw

MAIEOS241MG
Flg. 24 - View of rectifier end frame with cover removed
Ohmmeter A B C
- + - + - +
0O
N J I OT] ] g
/ © ]
]
© ©
Ohmmeter
MAAECH25 1MG

FIG. 25 - Checking diodes with ohmmeter on a typical oll-cooled alternator (end cover removed)
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To check the diodes mounted in the diode supports for
opens, connect the ohmmeter negative lead to each
diode lead and the ohmmeter positive lead to each
support as shown in parts "A", "B", and "C" of figure 26.
To chack the diodes mounted in end frame for shors,
connect the ohmmeter negative lead to each diode lead
and the ohmmeter positive lead to the end frame as
shown in parts "D", "E" and "F". An infinite resistance
reading indicates an open dicde, Diodes can be
replaced by following the procedure outlined under the
headings "Disassembly" and "Heassembly”.

When reinstalling diodes, torque to 9-11 fi«lbs (12-15
N+m). Re-stake nexttothe threads inan arborpress with
an 1/8 inch (3,2 mm) round punch. Press the punch with
gradual pressure; do not strike as the shock may damage
the diodes.

+ - B —
Ohmmeter

Ohmmeter

+

MAIEOE26. WG
FIG. 26 - Checking dlodes with ohmmeter on a
typical oil-cooled alternator (end cover removed)

Field winding

The field winding may be checked for shorts and opens
with an ohmmeter. To check the field winding, connect
the ohmmeter to field terminal and to ground, A resis-
tance reading above normal indicates an open, and a
reading less than normai indicates a short. The normal
resistance value is 3.0 to 3.3 ohms at 80 °F (27 °C). An
alternate method of checking is to place a battery of
specified voitage, and an ammeter in series with the fisld

winding. The current should register 7.2 to 8.3 amperes

at 24 volts. Coll resistance is approximately 3.1 ohms.
Amperage readings, other than the above, indicate an [
open, grounded, or shorted field. A defective field coll -
can be replaced by removing the end frame onwhich the

field terminal is iocated and then removing the four field

coll mounting screws. See the headings "Disassembly"

and "Reassembly” for a detailed procedure.

Stator winding

The stator winding may be checked for opens and shorts
with an ohmmeater as follows:

Opens .

Connect the ohmmeter leads to two palrs of dlode sup-
poris as shown in parts "A", "B", and "C" of figure 27.
Polarity of the [eads must be observed. The chmmeter
should indicate a low resistance. If an infinite or a high
resistance is measured in either one or both checks the ‘
stator windings are open.

Grounds

To check the stator windings for grounds, connect an’
ohmrneter to the diode support and diode end frame as
shown in part "C" of figure 27. The ohmmeter should
indicate a very high or infinite resistance. ‘# zero, or a
very low resistance is measured, the windings are
grounded, I '

n Ohmmeter |
—_ 2 + O e

o Y
ig, R

MAJEDSZTIMG (

FIG. 27 - Checking stator windings for "Opens™
and "Ground"
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Shorts

The stator windings are difficult to check for shors
without finely calibrated laboratory test equipment due to
the very low resistance values of the windings. However,
if all other alternator checks are satisfactory, yet the unit
fails to perform to specifications, shorted stator windings
are likely.

Diode replacement

The following replacement procedures are based onthe
assumption that the diode end cover is still removed and
diode leads were disconnected as explained earller in
this section,

NOTE: When replacing a diode, make sure It is
designed for a negative ground system. The dlode
can be Identifled by the symbo! stamped on the
diode case. The arrow must point toward the diode
flexible lead.

To replace the three diodes which are mounted in the
supports attached to the stator lead studs, it is necessary
to remove the diode and support assembly. The two
outer diode and support assemblies are identical and ¢can
be installed on either side. The centerunit has adifferent
support, with 2 inches (50,8 mm) betwaen the mounting
hole centers.

NOTE: The outer supports are provided with 2 1/4"
(57,15 mm) center holes.

Dlode (in support) replacement

1. Remove nut with lock washer aftaching the diode
support to the stator lead stud.

2. Remove nut, lock washer, and flat washer atlaching
support to the small stud in the end frame.

3. Remove the dicde and support assembly, then
remove Insert from small hole in support or from smalil
stud in the end frame,

4. Remove nut and flat washer from diode mounting
stud, then remove diode from the support.

5. Place a new diode in the support and instail a flat
washer and nut on the diode mounting stud. Hold the
diode with a wrench placed over flats on the diode, while
tightening nut on the mounting stud to a torque of 160-
180 in=lbs {18-20 Nsm).

6. Place diode and support assembly over the stator
lead stud and the small mounting stud. Place insert over
small stud inside the hole in the support. Install flat
washer, lock washer, and nut on the small stud, and
tighten to a torque of 22-25 inlbs (2-3 Nem). install nut
with lock washer on stator lead stud and tighten firmiy.

Diode (in end frame) replacement

To remove diode, use a thin 1 inch open end wrench on
flats of the diode case to unscrew diode from the end
frame. Thread the new diode into the end frame and
tighten o a torgue of 160-180 in*lbs (18-20 Nem). If no
other parts are to be replaced, refer to "Diode end cover
installation" ater In this section.

Field replacement

Removal

1. Remove three diods and support assemblies fromthe
end frame to provide access {o the two lower figld to end
frame bolts.

2. Remove nut with lock washsr and flat washer from
three stator lead studs.

3. Remove the six bolts and lock washers aftaching the
diode end frame to the stator frame.

4, Separate the end frame from the stator frame, and
remove the end frame and field assembly from the rotor
while pushing the stator lead studs out of the end frame.

5. Remove nut, lock washer, flat washer, and insulating
washer which secure the field lead terminal stud In the
end frame. Push the stud out of the end frame.

6. Remove field terminal stud insulating bushing and
seal from the end frame. Remove insulating sleeve from
the field terminal stud.

7. Remove the four bolts and lock washers attaching the
fleld to the end frame.

8. To separate the field from the end frame, instali four
3/8-24 x 3 inch bolts in place of the 3/8-24 x 2 inch bolls
removed in step 7. Thread bolts in to equal heights.
Support the end frame in an arbor press, then using a
sultable press plate to exerl pressure on all four holt
heads, press the field out of the end frame.

Installation

1. Position the field assembly on the end frame, insert
four 3/8-24 x 3 inch bolts through the end frame and
thread into the field to keep holes aligned.

2. Support the end frame on an arbor press bed in such
a manner that the diodes will not be damaged, and press
ihe field into the end frame. Press in until shoulder on
field coil bottoms against the end frame.

3. Remove the four guide bolis. Install four 3/8-24 x 2
inch bolts, using new lock washers to attach the field 1o
the end frame. Tighten bolts securely.
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4. Place insulating sleeve in inner side of the field
terminal stud hole in the end frame, and insert the
terminal stud through the sieeve. Place two O-rings and
insulating bushing over the terminal stud and push into
hole in the end frame. [nstall insutating washer, flat
washer, toothed lock washer, and nut on terminal stud
and tighten firmly.

5. Install each stator lead stud in the end frame as
follows: Place Insulating washer over the stud and insent
the stud through the end frame. Place the insulating
bushing over the stud and position in end frame hols.
Install flat washer, lock washer, and nut on the stud, and
tighten firmly.

6. Install three diode and support assembligs on the end
frame as previously directed under "Diode replacement”.

7. Install a new seal in notch around end of the stator
frame. Insert fleld into the rotor and position the end
frame against the stator frame. Attach end frame to the
stator frame with six bolts and lock washers. Tighten
bolts firmly.

8. If no other parts require replacement, referto "Diode
end cover installation” later in this section to complete
the assembiy.

Stator replacement

If tests performed under "Stator winding checks" earlier
in this section indicated an open circuit or short in the
stator, the stator and frame assembly must be replaced.

Removal

1. Remove dicde end frame and field assembiy as
previously diracted in steps 1 through 4 under "Removal”
in "Field replacement" procedure.

2. Remove the six bolts and lock washers attaching the
stator frame to the drive end framae.

3. Separate the stator frame from the drive end frame
and remove the stator frame from the end frame and
rotor.

Soldering stator terminal leads

1. Using a wire brush, theroughly clean the wire and
terminal,

2. Silver solder the stator lead to the terminal using a
torch.,

3. Thoroughly clean the silver solder connection with a
wire brush,

4, Using a high grade energized rosin flux, coat the silver
soldered connection with a 80-20 tin-lead solder or pure
tin solder to prevent deterioration of the silver solder by
engine cil,

NOTE: The sliver solder wili provide the required
mechanical strength which will not be affected by
temperature. The tin-lead solder will protect the
sliver solder connectlon from deterioration by en-
gine oll.

Instaliation

1. Position new seal in notch around the drive end of the
stator frame.

2. Position the stator and frame assembly over the rotor
against the drive end framse. Attach the stator frame to
the drive end frame with six bolis and lock washers.
Tighten bolts firmiy.

3. Install diode end frame and field assembly as direcied
in steps 5, 6 and 7 under "Installation” In "Field replace-
ment” procedure.

4, Install rectifier end cover as directed later.

DIODE END COVER INSTALLA-
TION

1. Make sure all diodes are properly installed and
securely tightened. Leads from diodes threaded into the
end frame must be securely aitached to the diode
supports. The relay terminal iead must also be attached
to the left diode suppor.

2. Connect leads from the three diodes mounted in
supports to the output terminal stud. Tighten the attach-
ment screw firmly. Place |nsulat|ng bushlng over relay
terminal stud. R

3. Place a new seal in the diode end frame‘.

4, With the end cover in place against the end frame, =

install the cap screws (7) and lock washers Tghten ihe

‘" cap screws evenly and firmly. o
5. Make sure the drain plug was installed ir_1 bottom of

the end cover and was securely lightened.

ALTERNATOR REPLACEMENT

Removal

1. Place "Starter selector switch"in engine compariment

to the "Off" position.

2. Place the 12 and 24 volt battery main disconnect
switches to the “Off"position.

3. Remove the half section of engine splash guard near
the alternator.

4, Remove drain plug from bottom of the diode end cover
and drain ol into a suitable container. Install drain plug
after draining.
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5. Disconnect wires #25 from the relay "R" terminal,
#107 from the field "F1" terminal regulator and discon-
nect battery cable from the "DC" terminal on the diode
end cover. Tag wires removed from other terminals to
aid in identification at time of installation.

6. Remove clip retaining the battery cable to the diode
end cover.

7. Disconnect oil supply line from elbow on diode end
cover and tape elbow and {ine to prevent entry of foreign
matier. Remove clip securing fiexible oit line to bracket
on alternator drive end frame.

8. Fix a single sheave to the exisling support over the
alternator, and another ons to the permanent clamp
around the alternator (see fig. 28).

9. Open rear L.H. seleciric compartment, [ocate the en-
gine compariment access panel at right of the junction
box, remove the Phillips-head screws retaining access
panel, then remove panel.

10. Using an approximately 15 foot (5 m) long cable
{recommended minimum: 3/8" (9,5 mm) Q.D.) nylon
cable, insert one end of the cable through the access
pane! opening, then route it to the alternator.

11. Route cable through upper sheave, then through
Jlower sheave, and tix cable to the support over the
alternator as shown in figure 28,

NOTE: Another person Is reqquired to complete aiter-
nator removal procedure.

12. Take cable end In rear electric compartment, ensure
a good grip on cable, move as far as possible from
vehicle (approximately 10 ft (3 m})}, then puil on cable to
support allernator weight.

WARNING: Alternator weight Is approximately 150
lbs (70 kg). This weight Is reduced by 50% with the
use of sheaves. Consequentiy, the person pulling on
the cable should he aware and able to support a
welight of 75 Ibs (35 kq).

13. Remove nuts and lock washers from the six mount-
ing studs. Pull the alternator straight back off mounting
studs, then remove the alternator from under vehicle.

CAUTION: One person Is required to guide alter-
nator while the other lowers It very slowly.

14, if a new or rebuilt aternator is to be installed, remove
driven gear from the alternator for installation on the
replacement unit.

Existing support

oy ISl

e
A R L

FiG. 28 - Recommended alternator supportlr"fﬁma
device Installation

Disassembly of alternator

After diode, field or stator winding checks, the alternator
can be disassembled to repair a faulty component, such
as field, stator, or to proceed with bearing or rotor re-
placement. The aiternator may be disassembled by
following the steps hereaiter:

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

2. Separate the dicde cover plate from the diode end
frame by removing the mounting screws.

3. Remove the washer, nut and lock washer attaching
the dicde supports to the end frame, the three screws
connecting the diode leads to the diode supports, and
the three nuts which attach the stator studs to the diode
supports.

4. Separate the diode support assemblies from the
diode end frame, and the three nuts which connect the
studs to the diods end frame. :

5. Mark the position of the drive end frame and dlode
frame with respect to the slater 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 attachment screws.

7. Separate the fleld assembly from the diode end frame
by removing the four atiachment screws.

8. Separate the rotor assembly and drive end frame from
the stator assembly by removing the attachment screws.

8. 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 and pull the bearings from
the drive end frame.
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Alternator cleaning and inspec-
tion |

Wheneaver the alternator is disassembled, it should be
cleaned and inspected as follows:

Cleaning

If sludge has accumulated on the stator, a light mineral
oil should ba used to clean the stator.

Inspection

Whaen the alternator has been disassembled 1o a point
that the stator is exposed, the stator should be checked
for the following:

a) Adequate varnish.

b) Proper spacing of conductors so that "near shorts" do
not exist.

¢) Proper phase lead placement.
d) Strong conductor and cross-over welds.

Bearing or rotor replacement

Whenever the rotor and drive end frame are disas-
sembled for any reason, the single-row ball bearing must
be replaced with a new one due to the probability of ils
being damaged during disassembly.

Removal and disassembly

1. Ifthe driven gear was not removed from the rotor shait
at time of atternator removal, remove the nut and flat
washer from the shaft and pull the gear off the shaft.

2. Remove the six bolts and lock washers attaching the

drive end frame 1o the stator frame. Separate the drive
end frame from the stator frame, then removeﬁthe drive
end frame and support assembly.

3. Support the drive end frame In an arbor prass in such
a manner that the rofor can be pressed down out of the
end frama. Using a suitable adapter against the end of
the rotor shaft which will pass through the inner race of
the double-row ball bearing, press the rotor down out of
the end frame and bearings. Since the single-row bear-
ing outer race is held in the end frame by the retainer
plate, and the inner race Is a press {it on the rotor shatft,
the bearing is likely to be damaged when the shaft is
pressed out and must be replaced with a new part.

4. Remove the six screws attaching the bearing retainer
plate to the drive end frame. Remove the retainer plate,
the single-row bearing and the bearing spacer from the
end frame. ,

5. Support the drive end frame in an arbor press with the
double-row bearing down, in such a manner that the
bearing can be pressed down out of the end frame.
Using a suitable driver which will exert a force on the
bearing outer race, press the bearing out of the end
frame.

6. Remove the rubber bearing clamp from groove in the
end frame.

Assembly and installation

1. Install a new single-row ball bearing into inner side of
the drive end frame. Install the bearing retainer plate and
attach with six screws. Stake screws in place after
tightening.

2. Positionthe rubber bearing clamp in groove inbearing
bore of the drive end frame. Lubricate the clamp lo
permit the bearing to be pressed in without dislodging or
damaging the clamp.

3. Position the rotor in an arbor press with the shaft end
up. Install the drive end frame and single-row bearing
assembly over the rotor shaft. Using a driver over the
rotor shaft which will exert a force on the bearing inner
race, press the bearing onto the shaft until & bottoms
against the rotor,

4. Install bearing spacer over the rotor shaft. Position
the double-row bearing over the rotor shaft at end frame
bore. Using an adapter which will exert a force on both
the inner and outer races of the bearing, press the
bearing onto the shaft and into the end frame until the
inner race bottoms against the bearing spacer.

5. Place a new seal around the drive end of the stator
frame.

6. Insert the rotor between the stator and field, and
position the drive end frame against the stator frame.
Attach the end frame to the stator frame with six bolts
and lock washers. Tighten the bolts to a torque of 5 to
5.4 fislbs (6-7 Nem}.

CAUTION: When replacing the alternatoron vekhicle,
ensure that an alternator with the proper drive ratio
Is used. Instailation of an alternator with any other
drive ratio will result in severe and costly damage to
the alternator and engine.
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Reassembly

Reassembly Is the reverse of disassembly. Wheninstall-
ing the single-row bearing into the drive end frame, press
against the outer race ONLY to avoid loading the bear-
ings. Attachthe 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 against the shaft, and place
the shaft in an upright 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.

NQTE: When tightening the outside nut on the "DC"
output terminal, tor¢ue the nut to 30-35 ft-ibs (41-47
Nem). The lower hut should be supported while
tightening the top nut.

When reinstalling diodes, tighten to a torque of 9-11
ftelbs (12-15 N-m).

Output check

Whan removed from the engine, the alternator may be
checked on a test bench without circulating oil, providing
the output is limited to 100 amperes or less, The aiter-
nator may be bench tested without circulating oil at
outputs exceeding 100 amperes, as long as the period
of operation is limited to less than 15 seconds.

CAUTION: Operating the alternator at outputs
greater than 100 amperes for perlods exceeding 15
seconds without adequate oll circulation, will cause
the afternator to overheat, resuiting In damage to the
winding and dlodes.

if the alternator is to be operated at an output greater
than 100 amperes for longer than 15 seconds, circulating
oil must be provided. SAE 30 engine ol must be sup-
plied to the connection on the diode end cover at a
pressure of 35 psi and at a temperature of 60 °F to
220 °F {16 °C to 104 °C). This will provide an oil flow of
about one gallon per minute. '

To check the altemator on a test bench, make electrical
connections as shown in figure 23. Be sure to connect
the negative battery terminal to the altemator frame.

ALIGNMENT OF ALTERNATOR
ADAPTER ("8-SHAPED" ADAPT-
ER)

NOTE: This procedure applles oniy to models with
alternator mounted on englne without geared adapt-
er housing.

1. Position gasket, ring and "8-shaped” adapter on
flywheel housing.

NOTE: Gasket must have a notch on inslde edge of
large circle for proper internal ol drainage. Referio
flgure 29 for detalls.

8 shaped"adaptr

MASEOEI.IMG

Fig. 29 - Alternator adaptor

2. Center the "8-shaped” adapter over cam gear using
feeler gauge or other means. Install and tighten the four
upper adapter bolts to a torque of 40-45 fislbs {54-61
Nem). Adjust the two setscrews to contact flywheel
housing.

3. Place magnetic base (for dial indicator) on the hex-
head capscrew mounting cam gear to camshaft, Instali
dial indicator on base and set stylus o contact inside
edge of "8-shaped” adapter bore. Set dial indicator to
zero.
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NOTE: Atool, which quickly mountis a dial Indlcator
on the 53-tooth alternator drive gear for alignmant of
“8-shaped" adapter, Is available from Kent-Moore
Corporation Service Toc! Division (part no J29893)
or through a Detrolt Diesel Corporation distributor.

CAUTION: Engine must aiways be rotated Inaclock-
wise direction when viewed from engine front. Bar-=
ring the engine in the wrong direction will loosen the
crankshatt end bolt. Engine damage will resuit when
englne Is started. An assistant Is necessary to bar
engine over while diat Indicator Is read.

4. Bar engine over. Dial indicator must rotate clockwise
at least 180° of one revolution. The "8-shaped” adapter
is centered if dial indicator reads within £ .002 TIR. If
satisfactory, proceed with step 6.

5. If runoutis more thant .002 TIR, loosen the fourupper
adapter bolfs. Back off the two setscrews (“Alfen
screws"} and readjust them until dial indicator reads
within tolerance when engine is barred over. Repeatthe. .

procedure ufitil the required reading is attained, or until =~

it is determined that the "8-shaped” housing is out-of-
round or otherwise defective. Répldce as necessary. -

6. Remove dial indicator and magnetié’base. Tighten
the four upper mounting%us to a torque of 40-45 fi-lbs
(54-61 Nom).2= . = o

VOLTAGE REGULATOR

Location
The 24 volt regulator is located on the right wall of the

s=L.H. ski compariment.

Description

The transistor reguiator illustrated in figure 30 is an
assembly consisting mainly of diodes, capacitors, resis-
tors and transistors. These components are mountedon
a printed circuit panel board to form a completely static
unit containing no moving parts. Regulators of this type
have only three terminals which are identified "NEG"
(ground), "FLD" {field) and "POS" (battery).

The regulator components work togsther to timit the
alternator voliage to the preset value by controlling the
alternator tield current. This is the only function that the
regulator performs in the charging system.

The voltage at which the alternator operates is deter-
mined by the regulator adjustment. Once adjusted, the
alternator voltage remains constant, since the reguiator
Is unaffected by length of service, changes in tempera-

_iure, or changes in alternator output and speed.
<A typical wiring diagram of a negative ground system is

liustrated in figure 31. This diagram shows only the
basic charging system components, and does not show

_.any components such as the control relays. Refer to
" *"Charging system" wiring diagram, page 1 of 24 in

“"Master wiring diagrams” for the electric circuits and
connections.,

Flg. 30 - 24 volt regulator

Regulator voltage
setscrew
Positive
terminal
{wire # 90F)
MAJECSA0IMG
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Regulator

Alternator

MAIEGS3T.IMG

Fig. 31

Troubleshooting procedures

Trouble in the electrical system will usually be indicated
by one of these two conditions: an undercharged or an
overcharged battery. Either condition can result from an
improper voltage reguiator setting.

The absence of gassing at the continuous :ibpearance
of the green dot in the battery built-in hydrometer indi-
cates that the voltage setting is salisfactory.

Checking regulator voltage set-
ting

1. To check the voliage setting, connect a voitmeter
across the "POS" and "NEG" terminals on the regulator,

and an ammeter to the "DC" terminal on the alternator.
Refer to figure 32.

2. Operate the engine at approximately 1000 ppm {about
2300 alternator rpm) with accessories turned on to obtain
an afternator output of 20-200 amperes.

3. Note the voltage setting; it should be steady at 27.5
volts.

4. If not, the desired setting can be obtained by removing
the plug from the voltage regulator cover and turning
lightly the adjusting screw inside the regulator; clockwise
to increase or counterclockwise to decrease the voltage
sefting. See figure 33 for details.

NOTE: H regulator voltage cannot be adjusted to the
specifled setting, remove the regulator, repair and/or
replace it.

Regulator

= T4

=

Test
Alternator ammeter Battery
Flg . 32 MAJECE32IMG

43

MAIEQEI 1M

Fig. 33 - Adjusting reguiator voltage setting
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Undercharged battery

If the voltage setting as checked above is steady and
reasonably close to the specified value and the battery
is undercharged, raise the setting by 0.3 volt, then check
for an improved battery condition over a minimum ser-
vice pariod of 48 hours. if the voitage cannot be adjusted
to the desired value, the alternator should be checked as
follows:

1. Stop alternator, turn off all accessories and discon-
nact battery ground cable.

2. Disconnect all leads from the regulator and from the
alternator field. Do not allow feads to touch ground.

3. Connect a voltmeter and an ammeter in the circuit at
the alternator "DC" terminal.

4. Connect a jumper lead from the altemnator "DC" ter-
minal to the alternator field terminal.

5. Connect a carbon pile resistor load across the battery.
Turn to the "Off" position.

6. See figure 34 for wiring connections.

Regulator

Alternator Battery

Flg \ 34 MASEQSHLING

7. Reconnect battery ground cable.
8. Turn on all vehicle accessories.

9. Operate alternator and adjust carbon pile resistor load
as required to check for rated output as given in Delco-
Remy Service Bulletin 1G-187 or 1G-188.

10. Check the alternator field winding as follows:

Disconnect the lead from the field terminal and connect
an chmmeter from the tield terminal to ground. A resis-
tance reading above normal indicates an open, and a
resistance reading less than normal indicates a short or
ground. The normal resistance can be calculated by
dividing the voltage by the field current published in

Delco-Remy Service Builetin 1G-186, 1G-187, or 1G-
188. The normal resistance value should be at or near
midscale 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 winding,
and compare readings with published specifications in
Delco-Remy Service Bulletin 1G-186, 1G-187, or 1G-
188. Analternator is defective if it does not produce rated
output or If fleld windings are faulty. if the alternator
provides rated output, and fleld windings check satisfac-
torily, the regulator should be checked as covered under
heading "Regulator checks",

Overcharged battery

if the voltage setting as checked above is steady and
reasonably close to the specified value, lower the setting
by 0.3 volt and check for an improved battery condition
over a minimum service period of 48 hours. [fthe voltage
cannot be adjusted to the desired value, proceed as
follows: where the alternator field is grounded internally
In the alternator as shown in figure 31, a shorted or
grounded field or a defective requlator can cause an
overcharged battery. The field winding can be checked
as covered in "Undercharged battery"section. if tha fleld
winding is found not to be defective, the altemator is not
defective, and the regulator should be checked as
covered under heading "Regulator checks”.

Regulator checks

Separate the cover from the base, and then remove ihe
panel assembly from the cover. Carefully note the loca-
tion of all washers and lock washers.

The component parts are keyed o figure 31. 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 10 determine which components are defective,

The ohmmeter must be accurate, and should be a
scale-type meter with a 1.5 or 3 volt cell, Most digital
ohmmeters can not be used to check semiconductors;
however, some digital ohmmeters are specially designed
to test semiconductors and can he used to test com-
ponents in the reguilator. Consult the ohmmeter
manufaciurer concerning the capabilities of his meter.

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 aii the
checks as more than one component may he defective.

A defective regulator can be repaired according to the
{ollowing methods:

A) By changing the printed circuit board into the
reguiator. Unscrew the retaining screws on printed cir-
cuit and remove it. Then, install a new printed clrcuit
board. This method is the most commonly used.
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B) By removing any retalning screws involved and un-
soldering the connections. When resoldering, timit
soldertirne to a minimum as excessive heat may damage
the printed circuit and component parts. However, good
soldered connections are essential for satisfactory
operation. A resin core 63% tin 37% lead solder with a
360 °F (182 °C) melling point is recommended alongwith
a soldering iron rated at 50 watts or [ess. Use exireme
care o avoid overheating. Before checking the printed
circuit board, remove transistor TR1, which must be
checked separately. Connect the ohmmeter as shown
in figure 35, and then reverse the ohmmeter leads to
obtain two readings on the same component. Use the
middle scale on scale-type meters where the 300 ohm
value should be within, or nearly within, the middle third
of scale.

Capacltors C1 and C2 = The ohmmeter should read
high and fow on each capagcitor. If not, replace capacitor.

Diodes D1, D2, and D3 = Each dicde should give one
high and one low reading. !f not, replace diode.

Reslstor R2 = Turn voltage adjustment screw (ideniified
in figure 33) with ohmmeter connecting each way. Read-
ing should change as slotted screw is turned. If not,
replace R2.

Transistor TR1 = See figure 35. Use the low scale.
Each of the three checks should read low and high. If
not replace TR1.

- /7
1 \\\.:éiiglj; /2

o)
EC EB BC

MASE0G35. MG

Fig. 35 - Checking transistors TR1

Transistor TR2 = Change the ohmmeter to use the low
scale. Check EB should read low and high. Check BC
should read low and high. Check EC should both read
high. If not replace TR2. See figure 36.

MAZEOE3S.IMQ

Flg. 36 - Checking transistors TR2

Adjusting voltage

After repair, the regulator must be adjusted to the desired
voltage setting. Follow the procedure under previous
heading "Checking voitage setiing”. Turn slowly the
adjusting screw full range and observe the voltmeter to
insure that the voltage is being controlled, then adjust,
always slowly, to the desired setting.
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BATTERY EQUALIZERS

Description

The battery equalizer is an energy transfer device. it
aifows 12 and 24 volt powers to be taken simultaneously
from a 24 volt battery system. The equalizer is designed
to be connscled to the batterles continuously much like
an alternator. The amount of continuous duty 12 volt
current is limited to the capacity {number of amps) of the
equalizer. The equalizer causes the 12 volt current draw
to be taken from both banks of batteries. For example,
if a 10 amp, 12 volt load is presented to the system, 5
amps would be supplied by each bank of batteries. Any
imbalance between the batteries is automatically equal-
ized.

Operation

Situation 1

24 and 12 volt loads present - alternator on:
The altemator provides 24 voit service, the equalizers
provides 12 volt service from both banks of batteries.

Situation 2

24 and 12 volt loads present - aitermnator off:
Both banks of batterles discharge at an equal rate even
though there is an unequal load.

Situation 3 ]

24 volt only - aiternator on or off.

The equalizers are in the standby mode.
Situation 4.

12 volt load only alternator dﬂ e e
The equalizers provide 12 volt current from both banks
of battaries.

AL

Advantages

1. Eliminates overcharging

The battery equalizer is designed to sliminate the over-
charging of one bank of batteries in a split 24/12 veit

‘system. This device slectronically monitors voltages of

both battery banks, and transfers current whenever one
bank of batteries discharges at a ditferent rate than the
other.

2. Extends normal battery life

By maintaining equalization down to 0.1 volt, the
equalizer will extend normal battery life by preventing
both over and under charging.

Battery equalizer troubleshooting

Before proceeding with the next troubleshooling, open
the "main power junction sliding support” located beside
battery compariment and the engine compariment R.H.
side door {only on V.I.P. model equipped with additional
battery equalizers), then reset the circult breaker located
at the extremity of each battery equalizer by pushing on
its button (see fig. 37). Check also that the equalizer
junction terminals are tight, clean and corrosion free. If
all previous are good, troubleshoot each battery
equalizer following the method described after the notes.

NOTE: Allow at least 15 minutes to balance batteries
after corrective measure has been taken,

NOTE: An open clrcuit breaker Is usually caused by
a reverse current applied between the + 12 V and
ground terminals in excess of the nominal rating of
the unit. It Is important to note that this reverse
current is a fault condition and can be avoided as
follows:

1. When disconnecting batteries or welding on
vehicle, always disconnect the equalizer ground ter-
minal first. After work 1s completed, reattach ground
terminal last.

2. When jump starting a vehicle, always connect
ground cable last, then, when vehicle Is running,
disconnect this cable first.
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Circuit breaker
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Flg. 37 - Battery equalizer

Battery equalizer troubleshooting
(cont’d)

Analyse condition of each battery equalizer as follows:

1. Carefully remove the ground (GND) cable from the
equalizer,

CAUTION: Do not allow this cable to touch any other
connectlon on the equallzer as the other termlnals
ara connected to the batterles.

2. Make sure there is approximately 12 volts between
the +24 and +12 terminals of the equalizer.

3. Connect a 12 volt load {e.g. stoplights) between the
+12 volt and GND terminals of the equalizers. The lamps
should light and stay lit. If the lamps do not light, or light
then go out, the equalizer requires repair.

4. Further verification may be made by measuring the
voltages on the equalizer terminals. The lamps used
earlier need 1o remain connected between the +12 and
GND terminais.

5. Measure the voltage between the +24 and +12 ter-
minals. Note this reading.

8. Measure the voltage from the +12 terminal to GND.
Note this reading.

7. Compare the two readings by subtracting the +12 to
GND reading from the +24 to +12 reading. A properly
functioning equalizer is one where the difference is be-
tween - 0.5 and + 0.13 volt. For example, the +24 to +12
reading might be 12.85 volts. The +12 to GND voliage
might read 12.75 voits. This equalizer would be function-
ing properly with a 0.10 difference (12.85 minus 12,75
voits) which is within specs.
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STARTING MOTOR

Description

The starting motor has the shift lever and solenoid
plunger that are totally enclosed to protact them from
exposure to dirt, icing conditions and splash.

Positive lubrication is provided to the bronze bushing
located in the commutator end frams, In the lever hous-
ing and in the nose housing, by an oil-saturated wick that
projects through each bushing and contacts the arma-
ture shatft,

The clutch is a "Positork” drive type, moved into mesh
with the ring gear by the action of the solenoid. Once
engaged, the clutch will not disengage during intermittent
engine firing, which prevents damage to pinion and ring
gear teeth. The pinion remains engaged until starting is
assured and the selenoid circuit is interrupted. Referto
figure 38 for more details.

Maintenance

All wicks and oil reservoirs should be saturated with
SAE 10 oil, and the splines underneath the clutch should
be lubricated with a light coating of SAE 10 oil. Other
than normal periodic lubrication and keeping cable con-

nections clean and tight, the starting motor should re-
quire no periodic maintenance. However, under normal
operating conditions, the stariing motor should be disas-
sembled, inspected, cleaned and tested at time of engine
overhaul.

Starting motor tests

To obtain full performance data on a starting motor, or to
determine the cause of abnormal operation, the starting
motor should be subjected to the following tests. These
tests are performed with the starting motor removed from
the engine. Check the armature for freedom of rotation
by prying on the pinion with a screwdriver. Tight bear-
ings, a bent armalture shaft, or a locse pole shoe screw
will prevent the armature from furning freely. Failure of
the stariing motor to perform according to specifications
will require disassembling the motor for further checks
and adjustmenis. Howaver, if the armalure does rotate
freely, the motor should be given a no-load test before
disassembly.

CAUTION: Never operate the starling motor more
than 30 seconds at a time without pausing to allow
it {o cool for at least 2 minutes. Overheating, caused
by excessive starting, will serlously damage the
starting motor.

Heavy-duty solenoid switch

= Gaskels --.r_

lmi[ill( l'

Qil reservoir

------

Totally-enclosed
shift mechanism

Linkage seal

f— =

'k-m”q l

i !I1I|_I|

Brush inspection plug Shaft seal

O-ring

Ol reservoir

Fig. 38 - Starting motor construction
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No-load test

Before disassembling the starting motor, the following
check of starting motor operation should be made to
determine condition which may require special attention
during overhaul. Make test connections at the starting
motor as follows:

Connect the starting molor in series with fully charged
batterigs to give 24 volts, an ammeter capable of reading
several hundred amperes, and a variable resistance.
Connect also a voltmeter as illustrated in figure 38 from
the solencid motor (M) terminal to the startor frame. A
rpm indicator is necessary to measure armature speed.
Proper voltage can be obtained by varying the resistance
unit,

Ammeter

Voltmeter

Cranking
motor

MAZEQGI0. MG

Flg. 39 - No-load test circult

No-load test resulls

1. Rated current draw and no-load speed indicate nor-
mal condition of the starling motor.

2. Low free-speed and high current draw indicate the
following:

a) Excessive friction; tight, dirty, or worn bearings, bent
armature shaft, or loose pole shoes allowing the arma-
ture to drag.

b) Shorted armature. This can be further checkedon a
growler after disassembly of the starling motor.

¢) Grounded armature or fields. Check further after
disassembly.

3. Failure of the starting motor to operate with high
current draw indicates the following:

a) Adirect ground in the terminal or fislds.

b) "Frozen" bearings. This should have been deter-
mined by turning the amature by hand.

4, Failure to operate with no current draw indicates:

a) Open field circuit. This can be checked after starting
motor disassembly by inspecting internal connections
and fracing circuit with a test famp.

b) Open armature coils. Inspect the commutator for
badly burned bars after disassembly.

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

§. Low no-load speed and low current draw indicate high
internal resistance due to poor conneclions, defective
leads, dirty commutator and causes listed previously in
step 4.

6. High free-speed and high current draw indicate
shonted fields. [f shorted fields are suspected, replace
the tield coll assembly and check for improved perfor-
mance.

Lock-torque test

Avariable resistance with a high current capacity should
be used. The starting motor should be securely
mounted and a brake arm hooked to the drive pinion.
When specitied current is applied, the torque can be
computed from the reading on the scale. A one foot
brake arm will directly indicate foot-pounds.

WARNING: This test requires extreme caution. Fol-
low Instructions carefuily.

Disassembly

Normally, the starting motor should be disassembled
only so far as is necessary to make repair or replacement
of the defective parts. As a precaution, It is suggested
that safety glasses be worn when disassembling or
assembling the cranking motor.

1. Note the relative position of the solenoid, lever hous-
ing, and nose housing so the motor can be reassembled
in the same manner.

2. Disconnect field coil from solencid motor terminal,
and lead from solenoid ground terminal.,

3. On motors with brush inspection plugs, remove the
plugs and then remove the brush lead screws. This will
disconnect the field leads from the brush holders.

4. Remove the attaching boits and separate the com-
mutator end frame from field frame.

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

6. Remove armature and cluich assembly from lever
housing.

7. Separate solenoid from lever housing by pulling apart.
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Cleaning

The driving mechanism armature and fields should not
be cleaned in any degreasing tank, or with grease dis-
soiving soivents, since these would dissolve the
lubricants in the drive mechanism and damage the in-
sufation in the armature and field coils. All parts, except
the drive, should be cleaned with mineral spirils 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 com-
mutator.

Armature servicing

If the armature commutator is worn, dirty, out of round,
or has high insulation, the armature should be put in a
lathe so the commutaltor can be turned down. The
- insulation should then be cut 1/32" (0,79 mm) wide and
1/32" (0,79 mm) deep, and the slots cleaned out to
remove any trace of dirt or copper dust. As afinal step
in this procedure, the commutators should be sanded
lightly with No. 00 sandpaper to remove any burrs left as
a result of the undercutting procedures.

The armature should be chacked for opens, short circuits
and grounds as foliows: '

Opens circuit test

Opens are usually caused by excessively long stariing
periods. The most likely place for an open to occur is at
the commutator riser bars. Inspect the points where the
conductors are foined to the commutator bars for loose
conneclions. The poor connections cause arcing and
burning of the commutator bars as the starting motor is
used. If the bars are not too badly burned, repair can
often be performed by resoldering the leads In the riser
bars (using rosin flux), and turning down the commutator
in a lathe to remove the burned material, The insulation
should then be undercut.

CAUTION: Do not undercut the insulatlon beiween

the commutator segments after turning down the
commutator.

Short circult test

Short circults in the armature are located by means of g
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 shori circuit is located. Shoris betwaen bars
are sometimes produced by brush dust or copper be-
tween the bars. These shorts can be eliminated by
cleaning out the slots.

Ground test

Grounds in the armature can be detected by the use of
a 110 volt test lamp and test points, If the famp lights
when one test point is 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 fong starting
periods, or by accumuiation of brush dust between the
commutator bars and the stesl commutator ring.

Field coil checks

The field coils may be checked for grounds and opens
by using a test lamp.

Grounds

If the motor has one or more colls normally connected to
ground, the ground connections must be disconnscted
during this check. Connect one lead of the 110 volt test
lamp to the field frame and the other lead to the field
conneclor. If the lamp lights, at least one tield coil is
grounded, and it must be repaired or replaced. '

- Opens

Connect test lamp leads to ends of field coils. If lamp
does not light, the field coils are open.

Field coil removal

Field coifs can be removed from the field frame assembly
by using a pole shoe screwdriver. A pole shoe spreader
shouid also be used to prevent distortion of the field
frame. Careful instailation of the field coils is necessary
to prevent shorting or grounding of the field coils as the
pole shoe is tightened into place. Where the pole shoe
has a long lip on-cne side and a short lip on the other,
the long lip should be assembled in the direction of
armature rotation so it becomes the trailing (not leading)
edge of the pole shoe.

Reassembly

The reassembly is the reverse of disassembly.

To reassemble the end frame with brushes onto the field
frame, pull the armature out of the field frame just far
enough to permit the brushes to be placed over the
commutator. Then push the commutator end frame and
the armature back against the field frame.

The recommended torque forthe cross-slotted pole shos
scrows is 25-35 ftelbs (34-47 Nem).
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Lubrication

All wicks and oil reservoirs should be saturated with
SAE 10 oil. The splines underneath the drive {on the
shaft) should be wiped clean but not oiled. Oltinthis area
may cause failure to engage at very coid temperalures.

Pinion clearance

Pinion clearance shouid be checked after reassembly of
motor to ensure the clearance is within specifications. To
check pinion clearance (starting motor off engine), first
disconnect the motor field connector from the solenoid
motor terminal. Connect 24 volt battery with the positive
battery lead to the solencid switch terminal (5), and the
negalive battery lead fo the grounded (G} solencid ter-
minal. Momentarily flash a jumper lead fromthe solenoid
motor terminal to the grounded (G) solenoid terminal.
The pinion gear will now shift into cranking position and
remain so unlil the battery is disconnected. Push the
pinion or drive back towards the commutator end to
eliminate slack movement. Measure the distance
between pinion and pinion stop. This should be
23/64" £ 1/32" (9,5 mm+ 0,79 mmy}. Pinion clearance is
adjusted to these limits by turning the solenocid shaft nut
after removing access plug in shift housing. See figure
40,

Plug removed

Shaft nut
(turn to adjust
pinion clearance)

Press on drive to
take up movament

||l

4y,
# r
P 1

Pinion
3

l.:*‘n-
|

T g

inion clearance

MAJECE40 IMG

Flg. 40

Starter solenoid

Description

The starting motor solenoid shifts the starting motor
pinion into mesh with the flywheel ring gear and aiso
closes the electric circuit to energize the starting molor.

There are two windings in the solenoid: a pull-in winding
and a hold-in winding. Both windings are energized
when the external control swilchis closed. They produce
a magnetic field which pulls the plunger in so that the
drive pinion is shifted into mesh, and the main contacts
in the solenoid switch are closed to connect the battery
directly to the starting motor. Closing of the main switch
contacts shorts out the pull-in winding since this winding
is connected accross the main contacts. The magnetism
produced by the hold-in winding is sufficient to hold the
plunger in, and shorting out the pull-in winding reduces
drain on the battery. When the control switch is opened
momentarily, the pull-in winding and the hold-in winding
are connected in series between the battery and com-
mon ground.

The polarity of the pull-in winding is reversed and op-
poses the magnetic pult of the hold-in winding. All mag-
netic holding force on the solenoid plunger is thus
cancelled. The retumn spring then quickly puils the
solenoid plunger back, opening the solenoid switch con-
tacts and at the same time withdrawing the pinion gear
from the meshing position. Proper operation of the
switch depends on maintaining a definite balance be-
tween the magnetic strength of the pull-in and hold-in
windings.

This balance is established in the design by the size of
wire and the number of turns specitied. An open circuit
in the hold-in winding or attempts to start with a dis-
charged battery may cause the switch to chatter.

Disassembly

To disassemble the solenoid, remove nuts, washers, and
insulators from the switch terminal and battery terminal.
Unscrew cover screws and remove cover. Take out the
contact disk assembly.

Solenoid maintenance

The solenoid requires no periodic maintenance other
than keeping the terminais clean and tight. Always check
action of the solenoid if it has been removed. If the unit
fails to function, first check wiring betore condemning the
solenoid. Solenoid windings can be checked tor current
draw, open ¢ircuit, or shorts,
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Solenoid tests

Two tests must be made to determine the current draw
of (1) both windings in parafiet and (2) the hold-in winding
alone. The solenoid windings can he tested with the
solenoid either off or on the starling motor. However,
when the solenoid is checked on the starting motor, it is
necessary to disconnect both leads at the main solenoid
terminals to prevent interference. The main solenoid
terminal which is normally connected to the starting
motor must then be grounded to the solenoid base by
means of a jumper lead. For the first test, connect a
source of variable voltage (battery and a variable resis-
tance) in series with an ammeter between the solenoid
base and the solenoid small switch terminal. Connect a
voltmeter between the same two points. Slowly increase
volftage and note the current draw. This should be 55-63
amps at 24 volts. Disconnect the jumper lead grounding
the main solenoid terminal and readjust the variable
resistance to obtain the specified voitage of 24 volts.
This should not exceed 6.8 amperes.

When the solenoid has been removed from the starting
motor for repair or replacement, the linkage must be
adjusted to provide the correct pinion clearance when
the solenoid is remounted on the starting motor. See
"Starting motor” earlier in this section for correct pinion
clearance adjustment.

Recommendations

1, Tag each leadto ensure correct connections whenthe
starting motor is reinstalled.

2. Tighten the 5/8"-11 starter attachment bolts to a
torque of 137-147 fteibs {186-200 N-m}.

3. Keep all the electrical connections clean and tight.

4. When installing wiring terminal leads to the starting
motor and the solenoid switch, torque the No. 10-32
connections to 16-30 in-lbs (2-3 Nem), and the 1/2"-13
connections to 20-25 ft=lbs (27-34 Nm).

ENGINE BLOCK HEATER

An engine “immersion-type" block healer is installed as
standard equipment. It consists of a 115 volt, 1500 watt,
single loop element type, fitted on front extremity of R.H.
cylinder head ({view facing the crankshaft pulley). it is
plugged into a socket on the engine, but is operated by
a switch located in front service compartment. Further-
more, this socket can be used as a 110 volt supply fo
connect an extension light when working in engine com-
partment.

Maintenance

This heater is non-serviceable except for the cord, and
if faulty, must be replaced as a unit.

LIGHTING SYSTEM

Circuits for interior and exterior lights as well as their
control switches, relays and circuit breakers are shown
on the applicable wiring diagrams (pages & to 7 for
exterior lighting and pages 9 to 12 for interior lighting)
annexed at the end of this section.
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EXTERIOR LIGHTING EQUIP-
MENT

Headlights

Each headlight assembly consists of two 12 volt halogen
rectangular sealed-beam units. Outer lamps are double-
filament units, having high and low beams. Inner lamps
have single-filament and operate with high beam of outer
uhits. For identitication purposes, outer units are molded
with "2A" and inner units are molded with "1A" in top of
the lens.

Headlight dimmer switch

The muttifunction lever located on the steering column is
used to select proper lighting. High beams or low beams
can be selected by respectively pushing the lever
towards the dashboard or pulting it towards the driver. A
high beam indicator on the central dashboard panel is
illuminated when the high beam circuit is energized.

NOTE: High beams can be flashed momentarily by
pulling the lever completely towards the driver and
then releasing it.

Maintenance

Clean with soap and water and a good glass cleaner
whenever dirty. For maximum illumination, headlight
connections must be coated with a dielectric grease to
prevent oxidation and proper voitage must be main-
tained. Low battery voltage, loose or dirty contacts in
wiring system and poor ground contribute to a decrease
in voltage. Check wiring and connections regularly and
keep battery properly charged. Wheri & headlight burns
out, a néw sealed-beam unit must be installed.

Headlights must be properly aimed to provide maximum
aflowable road illumination. When using mechanical
aimers, follow manufacturer's instructions.

Headlight aim should be checked after installing a new
sealed-beam unit. Alming can be performed without
removing headlight bezels. Horizontal and veriical
aiming of each sealed-beam unit is provided by two
adjusting screws which move the mounting ring in the
body against the tansion of the coil spring (see figure 41).
There is no adjustment for focus since the sealed-beam
unit is set for proper tocus during manufacturing
assembly.

Headlight adjustment

The following is a general procedure for headlight adjust-
ment using a mechanical equipment, such as a "Bear
47-132 headlight aligner”. If your mechanical equipment
is difterent, refer to the manufacturer's instruction
manual.

Setting allgner according to siope

The floor level offset dial must match with slope to ensure
a precise alignment.

1. Park vehicle on a level floor,
2. Fix one (1) calibration fixture to each aligner.

3. Install aligner in center of sach whesl on one side of
vehicle. Unit B must be installed besides the front axle
wheel with its viewing port facing rearward, and unit A
besides the drive axle whee! with its viewing port facing
forward. See figure 42 for more detalls,

NOTE: Check that the three Indicators on each
module are set to the zero point.

Flg. 41 - Headlight assemblles
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Top port hole

Front

Level-vialbubbla . ... 2
Horizontal knob —

Floor level ofiset dial

Owner's callbration Targets must face
fixture each other

Unit A must be used '
at drive axle wheel Thumb
adjusting :
sScrews \
Unit B must be used £

at front axle wheel

Fig. 42 i
4. Level each unit by means of the thumb adjusting Transt . ;
screw on the fixture until level-vial bubble is centered. / ransfer reading -\
5. Look through the top port hole of unit A, and turn . .
horizontal knob until splitimages are aligned. See figure Fioor level dial Horizontal dial
43.
= Sl —-
Not aligned Aligned
F[g'44 MASEOELL 104G
Flg 43 MAIECS4I MG

7. Remove calibration fixture from each unit.

6. Set according to floor slope. Transfer positive (+) or  NOTE: I vehicle remalns statlonary during the head-
negative (-) reading of horizontal dial to the floor level  light alignment procedure, avold checking floor
offset dial to offset floor slope on each aligner (see fig.  sltope each time.

44). Pushon the floor level offset dial to register reading.
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Level bubble

Level bubble

Verical dial

Vertical dial

Horizontal dial

Horizontal dial

/\
Q\ \
(

Sight openings

Viewing port

Unit B must be
used on door side

“(must face each other)

Viewing port

Unit A must be
used on driver’s side

Flg. 45

Headilght allgnment

The aligner is provided with adaptors for different sizes
of headlights which are always aligned in pairs.

1. Fix the adequate adaptor on each headlight.

NOTE: The adaptors are equipped with steel inserts,
thus providing a good seating for a precise head-
light adjustment.

2. Install aligners on headlights (unit A on driver's side
. and unit B on other side with the sight openings facing
each other), by pushing the handle forward to secure
rubber suction disc, then pull handle until it locks. Refer
to figure 45.

NOTE: Ensure that floor level offset dial Is set ade-
quately before alining headtights.

Horlzontal alignment

1. Reset horizontal dial to zero.

2. Check that splitimage is visible in the vnewmg port. If
not, replace aligner by turning it.

3. Turn the horizontal aim adjusting screw of each
headlight until split image Is aligned (see fig. 46).

Vertlcal alighment

1. Reset verical dial to zero.

2. Turn the adjusting screw of the headlight vertical aim
until bubble is centered (see fig. 46). Repeat operation
on other headlight.

3. Recheck the horizontal alignment.
Remove aligners by pressing on vacuum release button.
Repeat the same procedure for the high beams.

WAIEQBAS, MG

If mechanical equipment Is not avalilable, perform
adjustments as described below:

1. Park vehicle on level floor so headlights are 25 feet
(7,6 m) from a smooth surface preferably of light color.
A door or wall is suitable. Center line of vehicle should
be perpendicular to this vertical surface.

2. Draw a horizontal fine on vertical surface at height of
light center. Locate point on this horizontat line at which
projected centerline of vehicle intersects. Measure dis-
tance hetween light centers and divide this distance
equally on either side of center mark. Then draw two
veriical lines directly ahead of each light center.

3. Switch on high beams and cover one headlight while
adjusting other.

4. When aiming he'adltghts beam may appear distorted.
A new sealed-beam unit must be mstalled to correct this
condition.

5. After headlight is properly aligned, cover it and
proceed In the same manner as above with opposite

headtight,
Horizontal
adjusting
screw —»
Split image Split image
aligned not aligned
Vertical
adjusting  _commmmmes
sCrew — (GREEL. N S
Bubble Bubble
centered not cantered
Flg 46 MAIEQEAS IMG
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Sealed-beam unit replacement

Removal

1. Remove screws attaching headlight bezel to front
panel (12 "Phillips"” screws) and remove bezel.

2. Remove four mounting screws attaching sealed-
beam unit retaining ring to mounting ring.

NOTE: Do not disturb headlight adjusting screws.

3. Remove sealed-beam unit and pull wiring connector
off back of unit.

Replacement

1. Install wiring connector on back of sealed-beam unit.
Position unit in mounting ring with molded lens number
at top.

NOTE: Sealed-beam unlts with number"1A" molded
in top of the fens must be used at inside light posi-
tions. Units identifled by number "2A" molded In top
of the tens must be used at outside light positions.

2. Position the retaining ring over the lens and secure it
to the mounting ring with four screws.

NOTE: The headllght alm must be checked and
adjusted even If it was properly adjusted before the
sealed-beam unit was replaced, and adjusting
screws were not removed,

3. After installing and adjusting the headlight assembly,
install the headlight bezel.

Front turn signal

The front turn signal is a part of the front headlight cluster.
The turn signal lens is located on each front corner and
shares a common beze! with the headlights. Tum signal
is visible from both front and side.

Bulb removal and replacement

1. Remove the twelve "Phillips” screws attaching the
headlight bezel, then remove it.

2. Remove socket from headlight bezel.

3. Remove the bulb by pushing and rotating it out of the
socket.

4. Replace the new buib by reversing sequence of the
previous step.

Stop, tail, directional, back-up,
and hazard warning lights

A combination stoplight, taillight, directional signal light
and back-up light assembly is mounted on each side at
rear of vehicle. Furshermore, when braking, a center
sloplight will illuminate simultaneously with the stoplights
for increased safety.

The stop, tail, directional signal and back-up lights con-
sist of individual bulbs mounted in a common housing,
and each light is serviced individually as a complets unit
and need only to be plugged into or unplugged from
socket after removing proper light lens.

The hazard warning flashing system uses simuitaneous-
ly the front, side, and rear directional lights. This system
is energized by a switch on the L.H. dashboard.

Buib removal and replacement

1. Unscrew the retaining lens screws (2), then remove
the lens.

2. Remove the bulb by pushing and then rotating it
counterclockwise out of the socket.

3. Place the new bulb by pushing and rotating it clock-
wise, then replace the lens; the "Helfa" inscription
molded on the lens must be located upwards.

NOTE: Taillights are provided with a different candle
power bulb. Be sure to replace defective buib by the
appropriate one,

License plate light

Two sealed units are mounted above the rear license
plate(s} of vehicle. In case of burn out, the sealed unit
must be changed according to the following procedure,

1. Pry out the rubber seal with a little screwdriver, then
pull on the sealed unit and disconnect it.

2. Reconnect new sealed unit, place rubber seal, and
press on it until it is seated in its former position.

Clearance, identification and
marker lights

This vehicle is equipped with marker, identification and
clearance lights, The clearance lights are mounted at
each corner of the coach near the top and the identifica-
tion lights inupper center of rear and front sections. They
are red at the rear and yellow at the front.

The yellow marker lights are mounted along the sides of
vehicle,
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Marker light bulb removal and replacement

The marker light bulbs can be replaced as per the
following procedure:

1. Unscrew both "Phillips”lens screws, then remove the
lens.

2. Push and rotate the bulb counterclockwise in order 10
remove it from its socket.

3. Push new bulb into the socket, then rotate clockwise.

4. Position lens on housing, then place and screw the
"Phillips” screws.

Clearance and identification light bulb
removal and replacement

The clearance and identification light bulb can be
replaced as per the following procedure:

1. Unscrew both "Phillips”lens screws, then remove the
lens.

2. Puli the buib straight out to remove i from its socket.
Do not try to tum the buib to remove .

3. Place the new bulb by pushing it in socket.

4. Position lens on housing, then place and screw the
"Phillips” screws.

Cornering lights

This vehicle is provided with two halogen headlights that
serve as cornering lights. They are mounted on the
vehicle as follows: One is mounted onthe front L.H. side
sarvice comparment door, while the other is located
between the front wheel and the entrance door on the
R.H. side. The mainfunction of these lights is to increase
fateral visibility when turning a comer. These lights are
energized simultaneously with the directional lights. On
the V.L.P. model, a dashboard-mounted rocker switch
may be actuated to cancel this system in spacial situa-
tions.

Docking lights

Two additional halogen headlights may have been in-
stalled over the rear wheelhouses, These lights are used
as docking lights and both will iluminate automatically
when reverse range is selected to facilitate back-up or
docking procedure.

On the V.I.P. model, thase lights are not operated auto-
matically when the reverse range is selected, but by
means of a dashboard-mounted rocker switch, When
actuated, the docking as well as the cornering lights
illuminate. Furthermore, a "Low docking” switch, also
located on dashboard, allows the use of the docking and
cornering lights at a lesser intensity when the docking
switch is actuated.

Buib removal and replacement

Both docking and cornering headlights ¢an be changed
according to the fellowing procedure:

1. Unscrew the two "Phillips” screws of the retaining ring.
2. Disconnect the light unit connection.

3. Press on each tab of retaining clip, bring both tabs
together, then 1ift the retaining clip.

4. Remove the bulb.

5, Posttion new buib, place the retaining clip, then bring
both tabs together; when the retaining clip is in position,
release the tabs.

CAUTION: During this step, avold contacting the
bulb with your fingers, otherwise this could alter the
bulb life.

6. Connect and then position the light unit.
7. Finally, place and screw the relaining ring.

Fog lights

Optional halogen fog lights can be mounted on this
vehicle to afiow the driver a betler visibliity in foggy
weather, or to improve the range of vision just ahead of
the coach.

Bulb removal and replacement

1. Remove the protector cap on light unit (it so
equipped), then unscrew the light unit retainer screw and
slide upward the retainer.

2. Remove the light unit, then disconnect the light unit
connection.

3. Move the {abs of retaining clip out of its notches, then
lift the retaining ¢lip and remove the bulb.

4. Place the new bulb, then replace the retaining tab of
clip to its position into the notches.

5. Reconnect the light unit connection, then place the
light unit to its proper position.

6. Replace the retainer and screw it.
7. Replace the light unit cover {if so equipped).

G- 47
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INTERIOR LIGHTING EQUIPMENT

The instrument gauges and switches mounted on all
control panels are energized whenever the exterior light
switch is pushed to the first position. A control dimmer
at the extremity of the L.H. side control panei is used to
vary the brigthness of the panel gauges, switches and
indicator lights.

The gauge lights, panel lights, switch lights and indicator
lights have a different bulb arrangement. Thus, the
procedure to change a detective bulb can vary according
to the application.

Switch bulb replacement

1. Pull slightly the switch with a defective bulb away from
the control panel.

2. Using a little screwdriver, press the tab on top of the
switch housing, then pull the switch away fromthe control
panel.

3. Use the same screwdriver and press on the light bulb
housing tab in order to remove it from the swilch.

4. The light bulb may be removed by pulling it away.

5. Push the new bulb into the socket to install it.

6. Place the light socket and push to its former position.
7. Replace the switch on control panel.

Press here

MASEOSAT.IMG

Flg. 47 - Panel switch

indicator light bulb replacement

1. Remove the indicator light symbol cover.

2. Depending onthe kind of socket, either of the follow-
ing methods in this step should be used. With a ballpoint
pen cap or manually, push the bulb into the socket, then
twist off the bulb as it pulls out of the housing or pull lightly
on the miniature buth.

3. Place a new buib, only push on fer miniature bulb, or
push on and twist it counterclockwise with a ballpoint pen
cap or manually according to the socket design.

4. Replace the symbol cover, then push on until it snaps.

NOTE: The buibs of the "Check engine” and "Stop
engine” warning lights as weil as those for the
flasher Indlcator lights are 12 voits Instead of 24
volts as In the case of all other Indicator/warning
lights.

Symbol cover  Bulb lﬁ
i Receptacle
insent

MASECS48 MG

Flg. 48 - Indlcator tight

Gauge light bulb replacement

1. For any gauge light bulb replacement, the rear dash-
board housing must be removed in order 1o have access
to the rear of gauges.

2. Remove bulb socket from the gauge, turn the defec-
tive bulb counterclockwise and pull it out of the socket.

3. Push a new bulb into the socket and tum it clockwise
to lock the bulb in place.

4, Replace bulb socket in gauge and replace the rear
dashboard housing.
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Panel light buib Gauge light bulb

Fig. 49 - Back of dashboard with rear housing removed KRt

Panel light bulb replacement

Panel light buibs are mounted under the dashboard
panel in sockets and serve to illuminate contro! switches
such as the heating and A/C swilches.

1. To replace a panel light bulb, the rear dashboard
housing must be removed.

2. Push and turn the buib counterclockwise, then pull it
out of the socket,

3. Place the new bulb into the socket, then push andturn
clockwise to lock in position.

4, Replace the rear dashboard housing.

Stepwell light

Stepwell lights

Stepwell lights are illuminated when the door opening
system is activated. The light bulbs are accessible after
removal of the light lens which is held to the housing with
two screws.

Bulb removal and replacement

1. With the light lens removed, push and tum the bulb
counterciockwise, then pull it out of the socket.

2. Place the new buib into the socket, then push and turn
clockwise to lock in position.

3. Place the light lens and screw & in place.

MAZE0E50




06 ELECTRICAL SYSTEM

Engine compartment lights

Six engine compartment lights controlled by a micros-
witch upon opening of the engine door, are provided in
the engine compartment; two are of the circular type
while the others are the same sealed unit type as used
to illuminate the license pilate.

Circular type

Each light is provided with two bulbs which can be
replaced as follows:

1. Remove the retaining ring of lens by unscrewing the
two screws.

2. Push and turn the defective bulb counterclockwise,
then pull it out of the socke!.

3. Place the new bulb into the socket, then push and turn
clockwise to lock bulb in position.

4. Place the lens, then the retaining ring and screw it in
place.

Sealed type

In case of burn out, the sealed unit must be changed
according to the following procedure.

1. Pry out the sealed unit from its receptacte fixture by
inserting a flat little screwdriver at one extremity, then pull
on the sealed unit and disconnect it.

2. Reconnect hew seated unit, and press on it until it is
seated in its former position.

Fluorescent lighting system

The interior of vehicle is lighted by two types of fiuores-
cent tube lamps installed on parcel racks.

The aisle bulb lights are located on front of parcel racks,
while fluorescent lights for gensral and In-station lighting
are located underthe parcel racks. Adual power system
is avallable for this lighting either from the 24 volt vehicle
power supply or from a 110 volt outlet supply. In order
to save batterles during extended periods of in-station
lighting, no current is drawn from the batteries as soon
as the 110 volt circuit is connectad.

Moreover, adjustable reading lamps are installed under
parcel racks for passenger accomodation,

Removal and replacement of aisle fluores-
cent light

1. Remove the front lens by unscrewing the four
"Phillips” side screws {two each side), then the lens.

2. Puil out the fluorescent from its base.

3. Place a new fluorescent and push on until the proper
position is reached.

4. Replace front lens and screw it.

Removal and replacement of fluorescent
light

1. Push on the screen lens of fluorescent in order to
unsnap it.

2. Rotate and pull out the fluorescent tube from its
socket.

3. Placs the new fiuorescent lube and rotate the tube to
secure it in its socket.

Removal and replacement of reading lamp
bulb

1. Slide lightly the reading lamp and pull in order to
unsnap it.

2. Turnover the reading lamp and unscrew both screws
of the retaining socket suppon.

3. Push and tum buib counterclockwise, then puil it out
of the socket.

4, Place new bulb into the socket, then push and turn
clockwise o lock bulb in position.

5. Place retaining socket support and screw in place.
6. Position the reading lamp and press until it snaps.
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\ Reading famp

T3 Fluorescent light

Fig. 51

Dome lights

Two dome lights (each provided with two bulbs) are
installed over the stepwell and the driver in driver's
compartment. These lights are frequently used for
nightime operation when passengers board or leave
coach. :

Bulb removal and replacement

1. Unsnap the lens and remove it.

2. Push and turn the defective bulb counterclockwise,
then pull it out of the socket.

3. Place the new bulb, push and turn clockwise until it
locks in position.

4. Replace the lens and snap it back in place.

MAIEGES WG

Light bulb data

When replacing a light bulb, special attention must be
paid to the voitage rating (refer to light bulb data
hereafter).

NOTE: Note that all exterlor lights are 12 volts and
that all Interior lighting are 24 volts, except for the
“Check engine” and “Stop engine” warning lights
and flasher Indicator lights which are aiso on 12 volt
system.

6 - 51
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LIGHT BULB DATA
PREVOST | TRADEOR WATTS OR
APPLICATION PART NO. | SAE NUMBER | CANDLE POWER | YOLTS | @TY
EXTERIOR LIGHTING
Hi-beam 56-1198 H4651 S0W 12 2
Lo-beam 56-1199 H4656 3BW 12 2
Docking & cornering 56.1882 H3 (Osram) 55 W 12 4
Fog 56-1882 H3 (Osram) 55 W 12 2
{icense plate (sealed) 93-0266 - e 12 2
Side directional 56-1917 1883 2¢cp 12 12
Side marker 58-1917 1893 2¢p i2 12
Identification 58-2058 194 2¢p 12 8
Clearance 56-2059 194 2¢p 12 8
Front directional (hazard & marker) 56-1899 1157 NA 32/6 cp 12 2
Rear directional 56-1880 Hella 21 W 12 4
Stop 56-1880 Hella 21W 12 4
Back-up 56-1880 Hella 21 W 12 4
Center stop 56-1880 Hella 21 W 12 1
Tail 56-1881 Hella 10w 12 4
Kneseling indicator 56-1166 464 3¢cp 24 1
Exterior compartment {(except engine) 56-0135 623 6 cp 24 34
Engine compartment 56-0135 623 8 cp 24 4
93-0266 e 12 4
INTERIOR LIGHTING
Check engine 56-2048 E-9 {(Norma) 2w 12 1
Stop engine 56-2048 E-9 {(Norma) 2w 12 1
Flasher indicator 56-2048 E-g {(Norma) 2w 12 2
Other indicator - 1/unit 56-2049 {Osram} 2w 24 AR
Speedometer 56-0145 1829 1¢p 24 -2
Tachometer 56-0145 1829 1¢cp 24 2
Turbo boost ' 56-1167 3899 (Osram) 3w 24 1
Tachographe 56-1008 1-405-804 1.2¢cp 24 3
Other instrument - 1/unit 58-0144 1820 1.6¢p 24 AR
Step 56-0135 623 6cp 24 3
Lavatory 58-0135 623 6cp 24 1
Parcel rack 56-0144 1820 16¢p 24 16
Driver's area 58-1553 Hella 10W 24 4
"Emargency exit" decal 56-0601 456 2cp 24 20
"Lavatory occupled” 56-0144 1820 1.8 ¢cp 24 2
"Watch your step” 56-0144 1820 1.6 cp 24 2
Aisle 56-0141 1251 3¢cp 24 ]
Switeh - 1/unit 56-1123 2741 {Osram) 1w 24 AR
Reading 56-2033 961-4940 8w 24 48
Flucrescent 83-0102 F15T8 CW 15W 22
Lavatory fluorescent 83-0102 F15T8 CW 15W 2
Destination sign fluorescent 83-0080 F30T8 CW4 20W 1
Parcel rack front neon 83-0108 PL7 7w 16
R.H. lateral console 560823 313 35¢p 24 2
Shift selector (ATEC) 56-1930 16005999 12 8
Shift selector (NON ATEC) 56-0134 356 35¢p 24 1
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06 ELECTRICAL SYSTEM

SPECIFICATIONS

BATTERY

Make . . .. e e e e e e Delco-Remy
Model . . . e e e e e e e e e e e 1150
7+ Maintenance-free
Terminal type . . . . . . o L e e e e e e e e e e e Top Stud
Group SIZ8 . . . . . e e e e e e e e e e e e e e e e 31
2 e e 12
Load st amPera0E™ . . . . . o e e e e e e e e e e e e e e e e e 280
Reserve capacity (MINUtes) . . . . L . o e e e e e e e e 180
Cold cranking (in amps)

SALOCOF (F18 0] . . . e e e e e e e 625 {each battery)
SAE- 20 CF (29 %) L L L e e e e e e e e e e 490 {each battery)
Maximum dimensions (inches/mm)

-Length (including flange) . . . . . . . . L L 13.0/330,2
SWIGh L e e e 6.8172,7
- Height (including top POStS) . . v v v v v o e e e e e e e e e e 9.4/238,8
= Approximate weight (bs/Ka) . . . . . e e e e e e e e e e e e 60/27.2

* Baltery tester cable clamps should be between terminal nuts and lead pads of terminals. If not possible, foad
value should be 210 amperes.

TORQUE SPECIFICATIONS
Batterycabletopost . . . . . . . . .. .. e 10-15 fielbs  {13-20 N*m)

Battery COVEr . . . . . e e e e e e e e 45-50 inslbs (5-6 Nem)

ELECTRICAL SYSTEM MONITOR

1 = Vanner
Model . . . L e e e e e e e e EM-70
07+ T1 O 24V de
Systemhigh .................. e e greater than 30 V dc
SystemM oW . . L e e e e e e e e e e less than 24 V de
Trplevel . o o e e e e e e e e +0.75Vde
PrevOst AUMbEr . . . . e e e e e e e e e 56-2058
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ALTERNATOR

MaKE . . . e e e e e e e e e e e e e e e e Delco-Remy
Model Number . . . . . e e e e e e e e 1117702
LT - - T 50 DN
115 = L= 2 600
Field current at 80 °F (27 °C)

CAMPOIES . . . . L . e e e e e e e e e e e e e e e e 72-8.0
SVORS L L e e e e e e e e e e e e e e e e e e e 24
Hot output

SAMPEIES . . . i e e e e e e e e e e e 270 at 80 °F {27 °C) ambient
SVORS L L e e e e e e e e e e 28

SAPRIOXIMAE TPIM . L L . i e e e e e e e e e e e e e e e 3000
GrOUNE . . . . . e e e e e e e e e e e e e e e e Negative
Prevost NUMDEr . . . . . o e e e e e e e e e e e e e e e e e e 56-1723
REGULATOR

MaKE . . . . e e e e e e e e e e e e e e e e e Delco-Remy
Model NUMDEr . . . . . . . o e e e e e e e e e e 1118447
7+ Transistor
Voltage adiustment . . . . . . . L .. e e e e e e e e e e External screw
PravosSt NUMDOr . . . L . e e e e e e e e e e 56-0030
BATTERY EQUALIZER

MaKE . . . o e e e e e Vanner
Modal . . . . e e e e e e e e e e e e e e e 60-50A
APOIES . . i L e e e e e e e e e e e e e e 50 amps
Prevost Number . . . . . . . . e e e 56-1016
STARTING MOTOR

T - 11 Delco-Remy
Model NUMDer . L L o i e e e e e e e e e e 1890269
BOHES . . . L e e e e e e e e 50 MT
B 1/ 1= 2 400
Rotation (viewingdrive end) . . . . . . . .. L e e e cw
Brushtenslon . . . . . . . . . e e e e e e e e e e e 5 lbs (2,2 kg) Min.
R 1 T - T 24
No-load test

SVORS L e e eee 23

~Mincurrentdraw . . L L e e e e e e 60 amperes
SMaA UM raW . . . . . . L e e e e e e e e e e 90 amperes
1113 R 1+ 1 7000 rpm
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STARTING MOTOR SOLENOID

MaKE . . . s e e e e e e e e e e e e e e e e e e e e e e e Delco-Remy
Model Number . . . . . . . o o e e e e e e e e e e 1116557
Current Draw 80 °F {27 °C})

SHold-inwinding . . . v 0 o o e e e e e e e 7.35 - 8.2 amps
SPull-nwinding .. L L L e e e e e e e e 48 - 54.5 amps
VORS o o v e e e e 24
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Builetins and Service Information Letters will be issued from time to time to acquaint users with the latest
service procedures, The number, date and title of publications pertaining to this section should be noted below as
soon as received. These shouid then be filed for fulure reference.

NUMBER DATE SUBJECT
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DESCRIPTION

The H3-40 may be provided with either a manual or
automatic transmission.

Manual Transmission

The Spicer 1362-B six-speed, twin-countershaft trans-
mission has six forward speeds and one reverse speed.
The twin-countershaft design splits the torque equatly
between the two shafis, thus providing a high torque
capacity-to-weight ratio.

Automatic Transmission

The Allison HT-740 and HT-748 transmissions have four
forward speeds and one reverse speed, whereas HT-
754, HT-755 and HTB-755 transmissions have five for-
ward speeds and one reverse speed, all capable of
providing automatic upshifts and downshifts through
their forward gear ratios.

An automatic lockup clutch provides maximum efficiency
by a direct mechanical link through the transmission.
This feature improves fuel economy by eliminating "sfip-
page” or power loss in the torque converter.

The HT-748, HT-755 and HTB-755 models are provided
with the Allison Transmission Electronic Control system
(ATEC). The "ATEC" system consisis mainly of the
glectronic confrol unit (ECU), throttle sensor, speed sen-
sor, and shift selector. The throttle sensor, speed sensor,
and shift selector transmit information {o the "ECU". The
"ECU"processes this information and then send signals
to actuate specific solenoids located on the control valve
body in the transmission. The action of the solenoids
affects hydraulic circuits which in turn control the up-
shifts, downshifts, and lockup functions. I addition to
controlling the operation of the transmission, the "ATEC”
monitors the system for abnormal conditions (refer {o
heading "Troubleshooting").

Output Retarder (if applicable)

The Allison HTB-755 transmission is equipped with an
output retarder, which is a proven combination of hydro-
dynamic multidisk braking, providing effective braking
force all the way down the speed range.

The retarder is mounted on the rear of the transmission,
and transmits its braking force directly to the propeller
shaft.

_07 TRANSMISSION

MAINTENANCE

Transmission Oil Level

The transmission oil level must be checked with the
vehicle on a flat and leve! surface and with parking brake
applied.

Automatic
transmissio
oil dipstick
location

¥ &
1 Manual transmission |
| oil dipstick location *

MA3EQIO!

Fig. 1
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Manual Transmission

Always check the transmission oil level when the engine
is stopped and cold. To gain access to the dipstick, open
the engine compariment R.H. side door. The dipstick is
iocated beside the engine and transmission assembly,
at the rear of engine (referto fig. 1). Maintain levelto the
"FULL" mark on the dipstick with engine oil {refer to
section 24 "Lubrication"}.

CAUTION: Clean end of tube before removing the
dipstick to prevent oll contamination.

__EngineAransmiss

Transmission'fili valve: Engine fill valve

MAIECT 02

Fig. 2

The vehicle is provided with an cil reserve tank in engine
compartment, which is used for both the engine and
manual transmission. To adjust level, open the ap-
propriate valve and allow oll to discharge into transmis-
sion untit reaching the “FULL"mark on the dipstick, then
close the valve. Check oil reserve tank level through the
leve! sight tube on the side of tank.

CAUTION: Do not overill transmisslon. Qil break-
down due to excessive heat and/or sludge deposiis
Impalring proper operation of transmission may
result.

Automatic Transmission

Operate engine at 1000 - 1200 rpm for approximalely
one minute o purge air from the hydraulic circuits. Allow
engine to idle, then shift transmission lever to "DRIVE"
and then "REVERSE"to fill clutch cavities and circuits.
Shilt to "NEUTRAL", then check oil level.

To gain access o the dipstick, open the R.H. engine
compartment rear door. The dipstick is located beside
the engine (refer to fig. 1),

Two checks must be performed to ensure proper ¢il level
in the transmission:

Cold Oil Check

A “eold oil check"is required to ensure that sufficient oil
Is present 1o operate transmission safely untit the "hot oil
chack" can be mads.

With transmission oil at 60 - 140 °F (16 - 60 °C), wipe the
dipstick cfean, then check oil level. The level should
always be within the cold safe range on the dipstick.
Correct level as required with "Dexron II" or "Mercon"
automatic iransmission fluld.

Safe range

!

(e (] e HOT o

|
>

coLb

WAIECTO3

Fig. 3 - Cold oil check

CAUTION: The oll level rises as oil temperature
Increases. Do not fill above the cold safe range
before the transmigsion reaches its normal operat-
Ing temperature. '
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Hot Oil Check

A "hot oif check” is required to ensure proper operating
level of transmission oil.

With transmission oil at 160 - 260 °F {70 - 120 °C}, wipe
the dipstick clean, then check oil level. The level should
always be within the hot safe range on the dipstick. If
necessary, add oil up to the middle of the sate range.
Reinstall dipstick, then turn the handle several turns
clockwise to tighten rubber seal properly.

CAUTION: Do not overtill the transmission. Overflll-
Ing can cause oll aeration (milky appearance) and
overheating. If overilliing occurs, draln oll as re-
quired to bring 1t to the proper level.

NOTE: Approximately 1 US qt (1 1) of oll Is required
to bring level from the bottom mark to the middle of
the safe range on the dipstick.

l Safe range l

o HOT e CoLD

e D

MASEO70L

Fig. 4 - Hot oll check

Transmission Oil Change

Transmission oil change must be performed with the
vehicle on a flat and level surface and with parking brake
applied.

Qil change intervals are determined by the severity of
transmission service. The intervals given in section 24
“Lubrication” act as a general guide. More frequent
changes may be required when components are subject
to high levels of contamination and/or overheating.

Manual Transmission

It is better to drain oif when it is still warm.

1. From under the vehicle, remove the transmission
drain plug and allow oil to drain.

WARNING: Avold contacting the transmisslon oll as
it can be very hot and cause personal Injurles.

2. Relinstall the drain plug.

3. To refill transmission, open the appropriate vaive
under the enginefransmission oil tank and pour ofl into
transmission untll reaching the "FULL" mark on the
dipstick, then close the valve (refer o fig. 2). Check oil
reserve tank level through the level sight tube on side of
tank. Refer to section 24 “Lubrication” for recom-
mended oil type.

Automatic Transmission

1. Warm up the transmission at its normal operating
temperature (160 - 250 °F (70 - 120 °C)} fo ensure
quicker and better oil drainage. Stop engine.

2. From under the vehicle, remove the transmission
drain plug and allow oil to drain.

WARNING: Avoid contacting the transmission oil as
It can be very hot and cause personal injurles.

3. Inspect the drain plug washer and replace if neces-
sary. Reinstalithe drain plug and tighten to 15 - 20 Ibfsft
{20 - 25 Nem).

4, Remove the transmission dipstick and pour ap-
proximately 30 US qt (28 1) of "Dexron 1i" or “Mercon"
automatic transmission fiuid through the filler tube.
Check and adjust oil level as directed under heading
"Transmission Qil Level”.

CAUTION: Do not overllil the transmission. Overfill-
ing can cause oll aeration (milky appearance) and
overheating. If overillling occurs, drain oil as re-
quired to bring It to the proper level.

Qil Filter Change (automatic
transmission)

The transmission oil filter change intervais are deter-
mined by the severity of transmission service. The inter-
vals given in section 24 "Lubrication” act as a general
gulde. More frequent changes may be required when
components are subject fo high levels of contamination
and/or overheating.

1. Remove the oil filter by turning it counterclockwise,
then discard filter.

2. Thoroughly clean dirt and oil from filter cover with a
¢lean cloth.

3. Coat the new filter gasket with clean transmission oil.

4. Install the new filter and tighten 2/3 of a turn after
gasket contact with filter cover.
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MANUAL TRANSMISSION
REMOVAL

The following procedure deals with the removal of the
transmission without removing the power plant cradle
from vehicle. The method used o support the transmis-
_sion depends upon conditions and available equipment.

1. Set transmission shift lever to neutral position, apply
parking brake, then turn main battery disconnect
switches to the "OFF" position.

2. Jack-up vehicle, then place safety supports under-
neath body.

CAUTION: Only the recommended jacking points
must be used as outlined in section 18 "Body".

NOTE: Formore clearance hetween the fag axle and
transmisslon, the tag axle may be unioaded and
jacked-up, or retracted (if appiicable).

3. Remove wheels from tag axle.

4. Remove engine splash guards surrounding transmis-
sion,

5. Remove cross member from under transmission.

6. Remove the transmission drain plug and allow oil to
drain. Reinstall drain plug.

WARNING: It is befter to draln oll when it Is still
warm. Avolid contacting oll since it can be very hot
and cause personal Injuries.

7. Disconnact oil filling hose from transmission. Cover
hose end and fitting fo prevent fluid contamination.

8. Remove transmission dipstick and its tube.

9. Disconnect propeller shaft from transmission, and
remove its safety guard. Refer to section 09 "Propefler
Shaft".

10. Disconnect gear shift linkage as follows:
a) Disconnect universal joint from shift rod.

b) Remove the three bolts that secure the coupling lever
to the shift rod.

¢) Push the shift rod all the way into bushing.

Bushing

rr o3

Shift
rod

7 Coupling lever

WA3EQT0S

Neutral start switch

Speedometer sensor

Back-up signal switch

Clutch slave eylinder

MA3EQT06

Fig. 6 - Manual transmission
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11. Remove return spring, disconnect yoke, then
remove clutch stave cylinder from transmission without
disconnecting the hydrautic hose.

NOTE: Removing clutch slave cylinder will enable
the release yoke {0 turn up and pull free from the
release hearing thrust pads.

12. Disconnect speedometer sensor, back-up signal
switch and neutral start switch.

13. Remove any locking tie, clamp and bracket that will
interfere with the removal of transmission.

14. Support fransmission using a suitable transmission
jack, then remove the eleven mounting screws.

CAUTION: Make sure to maintaln transmisslon-to-
engine alighment when removing transmission. Do
not let the rear end of transmission drop down and
hang unsuppotted In the spline hubs of the ¢lutch
discs to avoid bending or distorting the friction
discs.

15, Slowly pull straight transmission to clear the input
shaft. Remove transmission.

MANUAL TRANSMISSION IN-
STALLATION

NOTE: For mote clearance between the tag axie and
transmission, the tag axlie may be unloaded and
jacked-up, or retracted (If appticable).

1. Place the transmission on a transmission jack.

2, Ensure cluich brake is in position on transmission
input shaft.

3. Positionihe cluich release bearing with the tlat section
on top.

4. Shift transmission into 5Sth gear, then raise it and
position the input shaft into clutch discs. Align input shaft
splines with those on clutch discs by rotating the output
shaft.

As the input shaft enters the clutch discs, rotate the clutch
release yoke backward unfil the release yoke fingers
clear the pads on release bearing housing. Rotate the
cluich release yoke into proper position as transmission
is pushed into place.

CAUTION: Avolki hanging the weight of the trans-
mission on the clutch or forcing the transmission
into the clutch or flywheel housing. Either of these
abuses can cause bent or "sprung” clutch discs and
prevent the clutch from releasing.

CAUTION: The clutch housing must be seated
agalnst the flywheel housing prior to tightening any
screw. DO NOT USE SCREWS TO SEAT THE HOUS-
ING.

5. Start all clutch housing screws, then tighten four of
them gradually and in a criss-cross manner around the
housing. Tightenthe remaining screws. Recommended
torque is 45 Ibfeft {60 Nem).

6. Remove jack from under transmission.
7. Instalt clutch slave cylinder and its return spring.
NOTE: Refer to sectlon 02 "Ciutch” for adjustment.

8. Connect speedometer sensor, back-up signal switch
and neutral start switch (refer to fig. 6).

9. Reinstail clamps, brackets, and replace locking ties
that have been removed during removal procedure.

10. Shift transmission to neutral, then secure both the
coupling lever and universal joint to shift rod with ap-
plicable fasteners.

NOTE: Refer to heading "Gear Shift Linkage" for
proper adjustment,

11. Install propeller shaft and its safety guard. Refer to
section 09 “Propeller Shaftf".

12. Install transmission dipstick and its tube, then con-
nect oil filling hose to transmission.

13. Install cross member under transmission.
14. Install engine splash guards.
15. Install tag axle wheels.

16. Make sure that the drain plug Is in place, then refiil
transmission through the engine/transmission oil tank.
Open the appropriate valve undar the oil tank and pour
oil into transmission until reaching the "FULL" mark on
the dipstick, then close the valve (refer to tig. 2). Check
oil reserve tank level through the level sight tube on the
side of tank. Refer to section 24 "Lubrication"for recom-
mended oil type,
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MANUAL TRANSMISSION OVER-
HAUL

Gear Shift Housing Disassembly

1. Place the gear shift housing onh a bench with forks in
neutral position.

2. Remove the LO/reverse fork and bracket set screws.
As parts are being removed, use care so that the poppet
ball and spring are not lost.

MASEO7GY

Flg. 7

3. Remove the set screw from the 1st/2nd tork. Tap the
rod rearward and remove the poppet ball and spring. As
the shift rod is pulled from the rear of the housing, be
sure not to lose the interlock pin located in the rod.

HASEQTON

4. Inthe same manner, remove the 3rd speed fork and
bracket. Recover the poppet ball and spring and also
the interlock pin and ball.

MAIEQT0D

Flg. 9

5. Remove the 4th/5ih fork and bracket to compiete the
disassembly.

MAJEG710

Fig. 10

6. Check the poppet holes for chipping or other signs of
wear. Since sharp comers are required to insure the
proper functioning of the shift rods, any worn holes will
result In the unit sticking in gear.

MASEDTH
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Gear Shift Housing Assembly

1. After inspection, install the 4th/5th shift bracket and
fork.

MAIEQTIZ

Flg. 12

2. Tighten shift fork set screws to 35 - 40 Ibfeft (45 - 55
N+m). Be sure to check each shift rod for free move-
ments as the reassembly progresses.

3. Install the 3rd speed fork and bracket.

5. During the installation of each shift rod, carefut atten-
tion is needed to insure the proper installation of all
interlock balis. These interlocks prevent the transmis-
sion from being shifted into two gears at the same time.

MAIEOTI

Fig. 13

4. Install the 1st/2nd shift fork.

MAIEQTH4

Fig. 14

Fig. 15

6. Instalt LO/reverse fork:

With the gear shift housing reassembly completed, it is
advisable to check for the proper functioning of these
interlocks. Shift one fork into gear; if all interlocks are
installed correctly, none of the other forks will shift into
gear.

MAJEQTIE

Fig. 16
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Transmission Disassembly

1. Remove the output bearing cap and gasket, and then
the countershaft bearing retainers.

MAIEOTI 7

Fig. 17

2. Insert a cap screw into the upper reverse idler shaft
and remove the shaft. Do not lose the lock ball in the
shaft.

Fig. 18

3. Roil the upper reverse Idler gear toward the side of
the case.

MAIEOTIS

Fig. 19

4. Engage the LO/reverse collar into reverse gear.

Fig. 20

5. Two milled slots facilitate the removal of the output
bearing.

MAJECT21

Flg. 21
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6. Remove the main shaft snap ring and the internal
spline thrust washer.

MA3EOT22

Fig. 22

7. Next, remove the gear bore snap ring and both the
external and internal spline thrust washers.

MAJEQT23

Fig. 23

8. Finally, remove the remaining gear bore snap ting.

MAIEQT24

9. Now, butt the LO and reverse gears together. Secure
both gears with lock wire to provide the necessary
clearance for removal of the main shaft assembly.

- : ==
Flg 25 MASEQT25

10. Remove the clutch housing, and then the input
bearing cap.

MAJEQT2G

Fig. 26

11. Remove the input gear.

MAIED?727
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15. Remove the upper reverse idler gear.

12. Using an appropriate puller (Snap-on - CJ80)},
remove the countershaft front bearings.
L
Fig. 28 MasEoTEs

13. Now, move the countershafts to the rear as far as

possible and instail a puller (Snap-on - CJ950} for bear-
ing removat.

14. To provide adequate clearance for main shaft
removal, move both countershafts forward and toward

the side of the case, then lift the main shaft assembly out
of the case.

MASEQTXO

MAJEQ73L

Fig. 31

16. Because of the upper idler boss interference,
remove the R.H. countershaft first, then the left.

I
m

ML

MA3EQT3I
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3. Remove the snap ring and 4th speed gear.

18. Check both the idler gear and bearings for wear.

MAIEOTST

Fig. 37

WA

Fig. 34

4, Remove another snap ring and the 3rd speed clutch

collar.

Main Shaft Disassembly and

Reassembly

MASECTS

Fig. 38

5. After removing the next snap ring, lift both the 3rd and

2nd speed gears from the main shaft.

1. Begin the main shaft disassembly by removing the

clutch colar.

MAJEQ735

Flg. 35

MAZEQT33

Fig. 39

2. Cut the lock wire and remove reverse gear.

MAIEOTIS

Fig. 36

7-11
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6. The 1st/2nd speed clutch collar may be removed.

MAIEQT4O

Fig. 40

7. Another snap ting secures both the 1st and the LO
speed gears o the main shaft.

MAIEQT41

Flg. 41

8. Alithat remains on the main shalt are two snap rings
and the LO/reverse clutch collar.

L T

1H st

MAJEQT42

Fig. 42

Flg. 43 wea
NOTE: Splcer uses "gear locks” to maintain clutch
collar engagement. The main shaft splines hava
machined grooves. While the clutch coliar has a
relleved area on the internal dlameter that provides
sharp corners when "In gear", these edges lock
together to keep the transmisslon in the seiected
gear.

9. Reassembly of the main shaft may now begin. Apply
a light coat of oil on all thrust washer faces. All main shaft
gears contain a set of these thrust washers. The external
spline washer is positioned against the gear bore snap
ring and the internal spline washer against tha snap ring
on the main shaft.

MASEQ744
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10. Instalithe LO/reverse clutch collar between the main
shaft snap rings.

055560

’
A
Fig. 45

HASEGT4S

11. Next, the LO speed gear, complete with thrust
washers, is placed on the main shafi.

13. Slide the 1st/2nd clutch collar onto the main shaft.

MASEQT4S

Flg. 46

12. Place the 1st speed gear on the main shaft and
secure with a main shaft snap ring.

MASEQGT48

14. Place the 2nd speed gear on the main shaft with the
clutch teeth down,

anA

Fig. 49

MAIEOT48

15. The 3rd speed gear is Installed next and secured
with & main shaft snap ring.

MAIEQTED
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16. Slide the 3rd gear clutch collar onto the main shaft,

MAIEO75

Fig. 51

17. Then place the 4th speed gear on the main shaft and
secure with a snap ring.

il

I

MAJEQTS2

Fig. 52

18. Install the reverse gear and butt it against the LO
speed gear. Secure with lock wire.

MAJEGTS

Flg. 53

Countershaft Disassembly and
Reassembly

1. The LO/reverse gear is an integral part of the shaft,
while the remaining gears are secured with individual
Woodruif keys under each gear.

2. Every gear on the countershaft will be in line when
placing a straight edge between these painted teeth.
Whaen setting countershafts in time, these marks will be
directly across from gach other.

MASEQTS4

Fig. 54

3. The countershaft rear bearing requires a spacer ring
for proper location.

MAIEOT5S

Fig. 55
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Input Gear Disassembly and
Reassembly
1. The input gear and shaft are separate components

secured with a snap ring. The figure shows the input
sub-assembly when disassembled.

MASEQTES

Fig. 56

2. The input bearing is a press fit into the input bearing
cap.

MAIEOTST

Flg. 57

3. Remove the pocket bearing (Kent-Moore pulier
J-29128 is recommended).

4. The snap ring in the input shafl secures the gear in
its proper location.

Flg. 59

Transmission Assembly

1. Reassembly of the transmission begins by placing the
lowar reverse idler gear and the shaft into the case.

s &

MAJEQTBS

Fig. 58

NOTE: The pocket hearing is reversible.

MAJECTED

Flg. 60

2. Install the left side countershaft first, then the right
side (Kent-Moore alignment blocks J-28720 are recom-
mended).

MAIEQ781
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3. Set the upper reverse idler gear into the case. How- 8, Nexl, place both the internal and external spline thrust
ever, do not install the shaft at this time. washers into the bore and secure these washers with the
remaining gear bore snap ring.

7. Finally, install the internal spline thrust washer and
secure it with the main shaft snap ring.

MAIEO7EY

Fig. 63

MAIEOTES

Fig. 66

5. Cut and remove the lock wire. Siide the reverse gear
rearward and install the LO gear bore snap ring. 8. Slide the output bearing onto the shaft and using a
suitable driver, install the bearing.

MASEQTE?

Fly. 67
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9. Align the countershaft timing marks toward the center
of the case.

12. Using the countershaft lift hook {Kent-Mocre
J-23667), set countershaft in time,

MAJEQTER

Fig. 68

1¢. Install the 4th/5th clutch collar.

MAZEQTE

Flg. 69

11. Place the input subassembly into the case, then
instail the input bearing cap and secure with cap scraws.

WAIEQTTO

MAIEOTTH

Flg. 71

This is accomplished by matching paint marks.
13. Install both the front and the rear bearings.

MASEOTT2

Fig. 72

14. Repeat the procedure for the remaining counter-
shaft.

15. The input shaft may now be rotated 1o check for
correct timing. it the shaft turns freely, the unit is in
time, If it locks up, check the timing marks for proper
alignment,
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16. Install the upper reverse idler shaft with lock ball. it
is necessary 1o lift up on the main shaft reverse gear to
obtain proper alignmant.

MAJEQTTS

Flg. 73

17. Secure the countershaft rear bearing retainers with
cap screws {see flg. 74). Tighten to 35 - 40 ibfeft (45 - 55
Nemn).

18. Place the cutput bearing cap onthe case and secure
with cap screws.

MAJEQTT4

Flg. 74

19. Assemble the clutch housing to the case.
20. Shift all the clutch collars into "NEUTRAL" position.

21. Place the gear shift housing inits proper position and
secure with cap screws.

MAJEQ?75

Fig. 75

AUTOMATIC TRANSMISSION
REMOVAL

The following procedure deals with the removal of the
transmission without removing the power plant cradie
from vehicle. The methods used to support the transmis-
sion and engine depend upon conditions and available
equipment.

1. Select transmission "WEUTRAL "position, apply park-
ing brake, then furn main battery disconnect switches to
the "OFF" position.

2. Jack-up vehicle, then place safety supports under-
neath body.

CAUTION: Oniy the recommended jacking points
must be used as outlined In section 18 "Body",

NOTE: For more clearance betweeh the tag axle and
transmission, the tag axle may be unloaded and
jacked-up, or retracted (If applicable).

3. Remove wheeis from tag axle.

4. Remove engine splash guards surrounding transmis-
sion.

5. Remove cross member from under transmission.

6. Remove the transmission drain plug and allow oil to
drain. Inspect the drain plug washer and replace if
nacessary. Reinstall the drain plug and tighten 1o 15 -
20 Ibfeft (20 - 25 Nem).

WARNING: It is better to drain oll when it is still
warm. Avold contacting oll since It can be very hot
and cause personal Injurles.

7. Remove transmission dipstick and filler tube,

8. Disconnect propetler shaft from transmission, and
remove its safety quard. Refer o section 09 “Propeller
Shaft”.
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9. Remove the enhgine oil filter assembly from transmis-
sion without disconnecting hoses (W/6V32).

10. ldentify, then disconnect the two oil cooler hoses
from transmission. Cover hose ends and fittings to
prevent fluid contamination.

WARNING: A significant amount of oll may drain
from oil iines when they are disconnected,.

11. Disconnsect the oil temperature sensor.
12. “NON-ATEC" TRANSMISSION:
a) Remove gear shift cable from transmission.

b) Disconnect speedometer sensor, back-up signal
switch and neutral start switch.

¢) Disconnect medulator line (steel-braided hose) from
transmission.

13. "ATEC" TRANSMISSION:
a) Disconnect speed sensor.
b) Disconnect main wiring harness.

¢} Disconnect the air supply line (steel-braided hose)
from the retarder control valve (if applicable}.

14. Remove any locking tie, clamp and bracket that will
interfere with removal of transmission.

15. Remove the access plug from the flywheel housing,
right over the starter, and then the 12 converter-to-
flexible plate attaching screws. Place a wrench on
crankshaft pulley attaching screw to turn the converter
to gain access to the attaching screws.

CAUTION: Do not rotate crankshaft counterciock-
wise to avoid loosening the crankshaft puiley retain-
ing screw.

16. Support adequately the rear end of engine using a
suitable jack.

17. Support transmission using a suitable transmission
jack, then remove both rear supporis of engine and
transmission ass=mbly.

18. Remove the 23 screws retaining the torque con-
verter housing to the flywhesl housing.

CAUTION: Make sure to maintain transmission-to-
engine alignment when removing screws. Do not let
the rear end of engine and/or transmission drop
down to avold damaglng torque converter housing.

WARNING: Severe damages and/or personal In-
juries can resuit If transmissgion and/or rear end of
englne are not supported adequately.

19. Slowly pull straight transmission to clear engine.
Remove transmission.

Oil temperature sensor location

- Speedometer sensor location

- 8peed sensor on opposite side;
on top of retarder when applicable
(W/"ATEC" transmission)

- Back-up signal switch location
- Neutral start switch on opposite side

MAZEST S

Fig. 76 - Automatic tfransmission
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AUTOMATIC TRANSMISSION IN-
STALLATION

NOTE: Formore clearance between the tag axie and
transmission, the tag axle may be unloaded and
jacked-up, or retracted (if applicabie).

1. With the access plug removed, align one of the 12
attaching screw holes in the flexible plate with the access
opening, right over the starter.

2. Place the transmission on a transmission jack.

3. Install a headless guide bolt 1/2"-20 into one of the
12 threaded holes for flexible plate attaching screws in
the flywheel,

4. Lubricate the flywheel center pilot boss with molyb-
denum disultide grease {Molycote G, or equivalent).

5. Raise transmission and position the flywheel pilot
boss into the flexible plate adapter. Align the guide bolt
previously installed in the flywheel with the flexible plate
hole facing the access opening in the flywheel housing.

WARNING: Severe damages and/or personal In-
jurles can occur f transmisslon and/or rear end of
englne are not supported adequately.

6. Seat the transmission squarely against the enging
flywheel housing. NO FORCE IS REQUIRED; it inter-
ference Is encountered, move the transmission away
from engine, then investigate the cause.

CAUTION: The torque converter housing must be
seated against the flywheel housing prior to tighten-
Ing any screw. DO NOT USE SCREWS TO SEAT THE
HOUSING.

7. Start alltorque converter housing screws, then tighten
four of them gradually and in a criss-Cross sequence
around the housing. Tighten the remaining screws.
Recommended torque is 45 ibf«ft (60 Nem}.

8. Remove the guide boit through the access opening in
the flywheel housing. Replace it with a 1/2"-20 x 1"
self-locking screw, finger tight. Start the remaining
screws, then tighten to 95 - 115 |bfsft {130 - 155 Nem).

Place a wrench on crankshaft pulley atiaching screw fo -

turn the converier to gain access to the threaded holes.

CAUTION: Do not rotate crankshaft counterclock-
wise to avold leosening the crankshaft pulley retain-
Ing screw.

9. Reinstall the access plug.

10. install both rear supports of engine and transmission
assembly o the transmission with the 12 screws (6 on
each side}, then tighten to 160 - 190 Ibfft (220 - 255
Nem). This recommended torque applies to grade 8
SCrews.

11. Secure supports to cradle with applicable bolts, then
tighten to 135 - 170 Ibfsft (180 - 230 N+m).

12. Remove jacks from under transmission and engine.
13. "NON-ATEC" TRANSMISSION:

a) Connect medulator line (steel-braided hose) to trans-
mission,

b) Connect speedometer sensor, back-up signal switch
and neutral start switch (refer to fig. 76).

¢} Install shift cable.

NOTE: Refer to heading "Gear Shift Linkage” for
proper adjustment.

14, "ATEC"TRANSMISISON:
a) Connect the main wiring harness.
b) Connect speed sensor (refer to fig. 76).

¢) Connect the air supply line (steel-braided hose) to the
retarder control valve (if applicable).

15. Connect oil temperature sensor (refer to fig. 76).

16. Connect the two transmissicn oil cooler hoses as
previously identified during removal procedurs.

17. Install the engine oil filter assembly {o its bracket on
the fransmission (W/6v92).

18. Reinstall clamps, brackets, and replace locking ties
that have been removed during removal procedure.

19. Install propeller shaft and its safely guard. Refer to
section 09 "Propeller Shaft".

20. Install transmission dipstick and filler tube.
21. Install cross member under transmission.
22. Instali engine splash guards.

23. Install tag axle wheels.

24. Make sure that the drain plug is in place, then
remove the transmission dipstick and pour approximate-
ly 30 US qt (28 1) of "Dexron iI" or "Mercon" automatic
transmission fluid through the filler tfube. Check and
adjust oil level as directed under heading "Transmission
Oil Level”,

CAUTION: Do not overtill the transmisslon. Overtill-
ing can cause oll aeratlon (milky appearance) and
overheating. If overfilling occurs, drain oil as re-
quired to bring it to the proper level.
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AUTOMATIC TRANSMISSION
OVERHAUL

HT-740 and HT-754 Allison Trans-
missions

Refer to "Allison Transmissioh HT-7000D Series Service
Manual SA 1270K".

HT-748, HT-755 and HTB-755 Al-
lison Transmissions

Refer to "Allison Transmission HT-700D Series Service
Manual SA 2004",

GEAR SHIFT LINKAGE
Gear Shift Linkage Adjustment

Manual Transmission

With both the gear shift lever and transmission in the
"NEUTRAL" position, adjust shim pack thickness on the
gear shift linkage in order to obtain a distance of 1 7/32"
-1 .3/8" (31 - 35 mm) between the shift rod bushing and
coupling lever {refer to fig. 77).

NOTE: The gear shift leverls in "NEUTRAL"position
when the center of universal joint Is 9 1/2" (241 mm)
from the center of shift fever housing front fixing
hole.

Automatic Transmission {NON-ATEC)

With both the shift selector and transmission in
“NEUTRAL"position, adjust swivel on cable end so it will
enter the selector lever hole freely.

NOTE: The selecior lever, on the transmission, is in
"NEUTRAL" position at the second detent notch
from its lowest position.

NOTE: The linkage shouid be adjusted so that the
stops In the shift selector are positioned by the
detents in the transmisslon.

[
Bushing/

Coupling lever

Shim pack

‘ 1 732" - 13/8" (31 - 35 mm)

Gear shift lever

/™

S 81727 (241 mm)

Universal joint

Front fixing hole

MAJEQT?7
MA3IEOTTE

Fig. 77 - Gear shift lever In "NEUTRAL" poslition (manual fransmisslon)
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Gear Shift Linkage Maintenance

Manual Transmission

The shift lever housing, shift rod bushing and coupling
lever pivot are provided with grease fittings. Under
normal conditions, these should be serviced every 5000
miles (8000 kmj}, and every 2500 miles {4000 km) under
adverse conditions.

The four shift control rod universal joints are also
provided with grease fitlings, which should be serviced
every 25000 miles (40000 km) under normal conditions,
and every 12500 miles (20000 km) under adverse con-
difions.

Amolybdenum disulphide grease is recommended {refer
to section 24 "Lubrication").

TROUBLESHOOTING

Road Test

When locating and correcting troubles, a systematic
procedure should be followed.

Road test whenever possible. Mechanics usually get
second or third hand reponts of trouble experienced with
the unit, and these reports do not always accurately
describe the aclual conditions. Sometimes, symptoms
sesain to indicate trouble in the transmission, while ac-
lually the trouble may be caused by the axle, propeller
shaft, universal joint, engine, etc.. This is especially true
of complaints on noise. Therefore, before removing
transmission or related componenis o locate troubls,
always road test to check possibility that trouble may
exist in other closely associated units. It the mechanic
can drive, road testing will be more effective; however,
just riding with the driver can be very informative.

Check Functioning Prior to Disassembiy
A careful check of the shift lever and linkage must be

made. They must be in good working condition if the

transmission is expected to shift satisfactorily.

Many times the answer to the trouble is apparent when
transmission is inspected prior fo disassembly, but this
evidence is often lost when the parts are separated. I
possible, check the transmission prior to disassembly.
Bear in mind that a careful inspection shouid be made
as each disassembly step Is performed.

Inspect Thoroughly During Disassembly

It is poor praclice to disassembie a transmission as
quickly as possible without bothering to examine the
parts as they come down. it happens many times that a
mechanic has completely disassembled a fransmission
and failed to find the cause of the trouble, because he
did not bother te examine the paris as they came apart.
After the transmission is disassembled, check the
lubricant for foreign particles which often reveal sources
of trouble that are overlooked during the disassembly.

Repalr or Replace Worn Pans

Many times the parts or critical adjustments that have
caused the trouble are not replaced or corrected, be-
cause the mechanic will only inspect and replace parts
that have failed completely. All pieces should be care-
fully examined, because the broken paris are often the
result and not the cause of the trouble. All parts that are
broken or worn and no longer meet specifications should
be replaced. [t is suggested that a mechanic replaces
parts that are worn {0 the extent that they do not have a
long service life remaining. This avoids another tear-
down of the unit in the near future. It is also good
practice, at this time, 1o make the ¢changes or modifica-
tions recommended to bring the transmission up to date
and increase the service life of the unit.

Troubleshooting (Manual Trans-
mission)

Qil Leak

Possible Causes:

a) Oil level too high.

b) Wrong lubricant in unit.
¢} Drain plug loose.

d) Speedometer sensor, back-up signal and neutral
switchaes.

e) Transmission breather omitted, plugged internally,
elc..

f} Cap screws loose, omitted or missing from gear shift
housing, bearing caps, etc..

g) Seals defective, or wrong type of seals used.

h) Broken gaskets, gaskets shifted or squeezed out of
position, pieces still under bearing caps, clutch housing,
efc..

i) Cracks or holes in casting.
) Also possibility that oil leakage could be from engine.




07 TRANSMISSION

Noisy Operation

Noise is usually very elusive and generally not the fauit
of the transmission; therefore, mechanics should road
test to determine if the driver's complaint of noise is
actually in the transmission.

In numerous instances, drivers have Insisted that the
noise was in the transmisslon; however, investigations
revealed the noise to be caused by one of the following
conditions:

a) Engine rough at idle producing ratile in gear train.

b) Air leaks en suction side of induction system, espe-
cially with turbochargers.

¢) Fan out of balance or blades were bent.

d) Defective vibration dampers.

e} Flywheel mounting scraws loose.

f) Flywheel out of balance.

¢) Crankshaft out of balance.

h) Engine mounts loose or broken.

i) Clutch assembly out of balance.

i) Universal joint angles out of plan or at excessive angle.
K) Universal joints worn out.

) Propeller shait out of balance,

m) Wheels out of balance.

n) Tire treads humming or vibrating at certain speeds.

Mechanics should try to locate and eliminate noise by
other means than {ransmission removal or overhaul.
However, if the noise appears to be In the transmission,
- try to break it down into the following classifications. If
possible, determine what postition the gear shift lever is
in when the noise occurs. If the noise is evident in only
one gear position, the cause of the noise is generally
fraceable to the gears in position.

Growi and Humming, or Grinding Nolse

These noises are caused by wom, chipped, rough or
cracked gears. As gears continue to wear, the grinding
noise wili be noticeable, particularly in the gear position
that throws the greatest load on the worn gear.

Hissing, Thumping or Bumping-Type Noise

Hissing noises can be caused by bad bearings. As
bearings wear and retainers start to break up, elc., the
noise could change to a thumping or bumping.

Metallic Rattles

Engine torsionat vibrations are transmitted to the trans-
misison through the clutch. In heavy-duty equipment,
clutch discs with vibration dampers are not used, so a
rattle, particularly in "NEUTRAL", is common with diesel
equipment. A defective or faulty injector can cause a
rough or low idie speed and a ratfie in the transmission.

Gear Whine

Gear whine is usually caused by lack of backlash be-
tween mating gears.

improper lubricants or lack of lubricant can preduce
noises. Transmission with low oil level sometimes run
hotter than normal, as there is insufficient lubricant to
cool and cover the gears. '

Noise in "NEUTRAL" Position

Possible Causes:

a) Insufficient lubrication.

b} Use of incorrect grade of jubricant.

¢} Worn flywheel pilot bearing.

d) Misalignment of transmission.

8) Worn main shaft pocket bearing.

) Worn or scored countershaft bearings.
¢) Sprung or worn countershaf.

h) Excessive backiash in gears.

i) Scuftfed gear tooth contact surface.

) Worn or rough reverse idler gear.

Noise in Gear

Possible Causes:

a) Noisy speedometer gears.

b} Worn or rough main shaft rear bearing.
¢} Excessive end play of main shaft gears.
d) Rough, chipped, or tapered gear teeth.

@) Reterto conditions listed under "Noise in "NEUTRHAL"
position”.
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Walking or Jumping Out of Gear

Posslble Catises

Interference or rasistance in the shift mechanism may
prevent full engagement of the clutch collar.

The mechanic must satisfy himself that the shift
mechanism is satisfactory and that transmission is ac-
tually at faull. Also, does the gear hop occur on smooth
or only on rough roads. A number of items that would
prevent full engagement of gears are:

a) Improper linkage adjusiment {shim pack thickness)
that limits shift lever travel from the "NEUTRAL "position.

b) Gear shift housing and/or shift lever housing flimsy.
¢} Shift linkage not secured properly at both ends.

d) Set screws loose at linkage universal joints or on shift
forks inside transmission.

e) Worn or loose supports of engine and transmission
assembly.

f) Transmission and engine out of alignment either ver-
tically or horizontally.

g} Shift fork pads or groove in cluch collar worn exces-
sively.

h) Worn spiines on main shaft and/or ciutch colfar.

A few items which could move the gear or shaft out of
proper position, particularly on rough roads are:

a) Shift rod poppet springs broken.

b) Shift rod poppet notches worn.

¢) Shift rod bent or sprung out of line.

d) Shift fork pads not square with shift rod bore.

e) Excessive end play in drive gear, main shaft or
countershaft, caused by worn bearings, retainers, etc..

f) Thrust washers worn excessively or missing.

Hard Shifting

An improperly operafing clutch will interfere with the
proper shifting of gears. It is imporiant that the release
mechahism aiso be used in proper working order. If the
mechanic is sure that a full and complete clutch release
is being made, the following could be a few of the
possible causes for hard shifting complaints:

a) Driver not familiar with proper shifting procedure for
this transmission.

b) Clutch or drive gear pilot bearing seized, rough, or
dragging.

¢} Clutch brake engaging too scon when clutch pedal is
depressed.

d) Lack of grease in gear shift linkage.

e) Wrong lubricant used, causing buildup of sticky var-
nish and sludge dsposits.

f) Improper linkage adjustment (shim pack thickness).
g) Badly worn or bent shift rods.

h) Clutch colfar teeth burred over, chipped or badly
mutilated due to improper shifting.

Sticking in Gear

Possible Causes:

a) Improper adjustment, excessive wear, or lost motion
in gear shift linkage.

b) Cluich not releasing.

¢) Clutch brake set too high on clutch pedai, thus locking
gears.

d) Clutch collars tight on spiines.

e) Chips wedged between or under spilines of shaft and
gear.

Bearing Fallures

The service life of the transmission is governed by the
fife of the bearings. Majority of bearing failures can be
atiributed to vibration and dint. Some of the more
prominent reasons for unit removal with bearing failures
are:

a) Wrong type or grade of lubricant.

b) Lack of lubricant.

¢) Acid etch of bearings due to water in lube.
d) Worn out due 1o dift.

e) Fatigue of raceways or balls.

f) Vibrations - breakup of retainer and brinelling of races
- fretting corrosion.

g) Bearings tied-up due to chips in bearings.
h) Bearings setup too tight or teo loose.

i) Improper assembiy - brinefling bearing.

j) improper fit of shafts or bore.

Troubleshooting (Automatic
Transmission)

HY-740 and HT-754 Allison Transmissions
Refer to "Allison Transmission HT-700D Series Service
Manual SA 1270K".

HT-748, HT-755 and HTB-755 Allison Trans-
missions

Refer 1o "Allison Transmission HT-700 Series
Troubleshooting Manual SA 1960".
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"ATEC" DIAGNOSTIC CODES

To read codes:

If a Diagnostic Data Reader (Kent-Moore "DDR" J-36500) is not available, set the "ATEC Test" switch, in the upper
section of left front service compartment, to the "ON” position and observe the "CHECK" transmission light on
dashboard. The "“CHECK" transmission lght will illuminate in a series of flashes separated by a pause, thus
corresponding to a given code.

8.g. Acode "12" consists of one Hash, followed by a shonr pause, then two flashes In quick succession.

DIAGNOSTIC CODES AND SYSTEM RESPONSE FOR HT-700 SERIES ALLISON TRANSMISSION ELECTRO-

NIC CONTROL
"DO NOT Transmlssion Clearing the "CHECK"
Code | Description SHIFT" Light | Response Transmisslon Light
12 Low fluid pressure/level OFF Inhibits high gear Next valid lube pressure/level
13 Low input voltage: In neutral ON Hold in neutral Acceptable volts
in range OFF May not shift Not turned on
14 Forward pressure switch OFF Normal operation Next valid signal
15 Reverse pressure switch OFF Normal operation Next valid signal
21 Throtlle sensor, in error zone OFF Full throltle assumed ECU power OFF/ON
22 Speed sensor ON Drop LU & hold in gear | ECU power OFF/ON
23 Shift selector (primary) OFF Hold in last range Next valid range
24 Fluid temperature:
cold below -25 'F
(-32 "C) No Code ON Hold in neutral Temp above -25 °F (-32 "C)
cool -25to 20 °F
(-32 10 -7 "C) No Code OFF inhibits upshifis Not turned on
hot above 270 'F {132 C) OFF inhibits high gear Temp below 270 °F (132 *C)
31 Shift selector (secondary) OFF Hold in last range Next valid range
32 Wrong direction signal OFF Shift to neutral Select neutral
33 Temp. sensot, in error zons OFF Normal operation Next valid temp
34 PROM check ON Drop LU & hold in gear | ECU power OFF/ON
41 J solenoid (neutral) on test
Below specified output rpm” OFF May not shift ECU power OFF/ON
Above specified ouput rpm* ON Brop LU & hold in gear | ECU power OFF/ON
42 F solenoid (fwd/rev) on test :
Below spacified ouput rpm* OFF May not shift ECU power OFF/ON
Above specified output pm* ON Drop LU & hold in gear | ECU power OFF/ON
43 D solenoid on test
Below specified output pm* OFF May not shift ECU power OFF/ON
Above specified output pm* ON Drop LU & hold in gear | ECU power OFF/ON
44 C solenoid on test
Below spacified output ripm* OFF May not shift ECU power OFF/ON
Above spacified output rpm* ON Diop LU & hold in gear | ECU power OFF/ON
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DO NOT Transmisslon Clearing the "CHECK"
Code | Description SHIFY" Light | Response Transmission Light
45 B solenoid on test
Below specified output rpm® OFF May not shift ECU power OFF/ON
Above specified output rpm* ON Drop LU & hold in gear | ECU power OFF/ON
46 A solenoid on test
Below specified output rpom* OFF May not shift ECU power OFF/ON
Above specified output rpm” ON Drop LU & hold in gear | ECU power OFF/ON
51 G solenoid (lockup) OFF Possible loss of lockup | Valid signal
52 E solenoid (trim boost) OFF Possibie full trim boost | Valid signal
53 H solenold (neutral)
On tes! OFF May not shift ECU power OFF/ON
Off test ON Drop LU & hold in gear §| ECU power OFF/ON
54 A,B,CDF & J solenoids off test ON Drop LU & hold in gear | ECU power OFF/ON
66 Bi-directional comm. link - ON No modulation of shifts | Valid BDCL signal
69 Electronic control unit test ON Drop LU & hold in gear | ECU power OFF/ON

* Speed specified by transmission.

NQOTE: For all errors, the "CHECK" transmission
light will llluminate Immedlately.

Except for codes "22" and "69", lockup ciutch wiil
not be dropped until the retarder or compression
brake (If applicable) shuts off.

Englne restart will usually turn "ECU" power off/on.

SPECIFICATIONS

Manual Transmission

MaKE . . o L s e e e e e e e e e e e e e e e e e e e e e e e e e Spicer
MOdel . . . . L e e e e e e e e e e e e e e e e e e e 1362-B Six-Speed
Ratlo

LD o . e e e e e e e e e e e e e e e e e e e e e 8.531
= A 4871
722 <"« [ OO 3.00:1
£ ] [ 1.80:1
T 1.331
B L L e e e e e e e e e e e e e e e e e e e e e 1.00:1
L 8.53:1
Fluid:

1 =1 Same as ehgine oil
0% o - o 20.5US agts (181
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Automatic Transmissions

MEKE . . .t e e e e e e e e e e e e e e e s Allison Transmission
Model . . . . . e e e e e e e e e e e e e e e e e HT-740 & HT-748 Four-Speed
.................................... HT-754, HT-755 & HTB-755 Five-Speed
TATEC " Systom . . . . . . o e e e e WIHT-748, HT-755 & HTB-755
LockUp CIUICh . . o o oo e W/all models
OQuiputretarder . . . . . . . o e e e e e e e e e W/HTB-755
Rating:
Maximum input torque {netinstalted) . . . . ... .. ... .o o oo o 1300 Ibfsft (1762 Nem)
Input speed (fullload gov.) . . . . . . o o e e e e e 1900 rpm (min.)
..................................... 2400 rpm (max.)
Idle speedinrange . . . . . . o i e e e e e e e e 500 rpm (min)

Ratlo (HT-740 & HT-748):

0 - 3.691
2N . . L e e e e e e e e e e e e 2.02:1
T o 1.381
{3 1.00:1
BBV . . o e e e e e e e e e e e e e e e 6.04:1

1 - e 3.69:1
N . . . e e e e e e e e e e e e e e e e e 2.00:1
1 o 1.58:1
. 1.25:1
11 X 1.00:1
ROV . o e e e e e e e e e e e e e e e e e e e e e e 9.65:1
Stall test:
Wievez;300hp . ... . ..o e e e e e e 1750 £ 150 rpm
300D . . e e e e 1890 £ 150 rpm
R LT 1 o J 1880 + 150 pom
WIBVOZ; 400 Np . . . . . e e e e e e e e e e 1550 + 150 rpm
AB0 D . . e e e e e e 1700 + 150 rpm
4 1« 1670 + 150 rpm
Fluid:
TYPE o e e e e e e e e e e e e e e e Dexron It or Mercon
07 1o = 1| 30 US qts (28,4 1)
Lubrication pressure; HT-740, HT-748, HT-764 &HT-755 . . .. . ... .. .. .. 25 psi (172 kPa} @ 1800 rpm
HTB-755 . . . . e e e 30 psi (205 kPa) @ 1900 rpm
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Maln oil pressure:

idle 600 rpminforward OFreverse . . . . . . . . .. .. e e 90 psi {620 kpa) {min.)
Stall 1200 rpminforward . . .. . .. e e 140 - 175 psi (965 - 1205 kPa)
Stal 1200 pminreverse . . . . . . . o i e e e e e 235 - 270 psi {1620 - 1860 kPa)
1500 - 2000 rpm inallforwardranges . . . . . . ... oL oo 0oL 140 - 175 psi {965 - 1205 kPa)
OIL FILTER
Y - Y A.C, Spark Plug Div. GMC
15 =L Disposable carridge
Supplier nUMBEE . . . . . e e e e e e 25010643
PrevosSt NUMDBBE . . . . . . . i it i e it e et e e e e e e 57-1457
TORQUE CONVERTER
TYDE . . o e e e e e e e Single-stage, poly-phase, 3-element
Model; HT-748, HT-754 & HT-785; W/BV32 . . . . . . . . . e e e i e e e e e TC 495
HT-740, HT-764, HT-755 & HTB-755; W/BV92 . . . . . . . . . . .. o i it TC 496
Torque multiplication ratio (at stall); TC 495; W/HT-748, HT-754 & HT-7556 . . . ... ... .. ... ... 2.211
TC 496, WHT-740 & HT-754 . . . . . . . . . ... ... . ... 1.83:1
TC 496, WHT-785 & HTB-755 . . . . . . . . . ... . ... ... .. 1.81:1
Lockupclutch . . . . . . e e e Automatic in selected ranges

OUTPUT RETARDER (if applicable)
Make . ........... .. . ..., i e e e e e e Allison Transmission
AbSOIPHON CAPACHY . . v« . v v v v e e e e e e e e e 550 bhp (410 kW) @ 2100 rpm

7-28
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DESCRIPTION

The propeller shaft transmits power from the transmis-
sion to the differential (refer to fig. 1), According to the
engine size, two types of propelier shaft are available.
The 6V92 engine is fitted with a "Dana 1710, while the
8V92 is provided with a "Dana 1810". Refer to heading
“Specifications” at the end of this section for details.
Both are tubular-type shafts provided each with two
heavy-duty needle bearing universal joints.

Furthermore, a slip joint on the propeller shaft compen- 3 Propeller shaft
sates variations in distance between transmission and
difterential, or hetween output retarder and differential.
These variations are brought about by the rise and fall of
the drive axle as the vehicle passes over uneven sur-
faces. The slip joint also eases removal of the transmis-
sion or the drive axle. Referto figure 2.

The propeller shaft has a splined yoke at each end when
transmission is connected directly to differential. When i
vehicle is equipped with a retarder, the propeller shaft  § i Differential
extremity coupling with the retarder companion flange

Is titted with a flanged yoke.

FIG. 1 - Propeller shaft installation between
output retarder and differential

Cross & bearing kit

Dustcap &

washer kit Tube yoke

Cross & bearing kit

Tube shaft

Slip yoke

MAIEOHO2 IMG

Fig. 2

g-1



09 PROPELLER SHAFT

MAINTENANCE

L.ubrication

The universal joints and slip joint on both propeller shaft
models are provided with lubrication fittings which shouid
be serviced according to the “Lubrication Chart and
Service Check Points” In section 24 {Lubrication) of this
manual.

Inspection

Propeller shaft inspection should be performed during
routine servicing, and when detecting a propeller shaft
vibration or suspecting a problem. Check the following
items when suspecting a propeller shaft problem.

1. Check output/input end yoke lcoseness.

Fig. 3

a) Check the oulput and input end yokes on both the

transmission and axle.
b) if looss, determine and correct cause,
¢) If necessary, raplace yoke.

2. Check outpu¥/input shafts for radial looseness.

LOCSE?

TRANSMISSION
HOUSING

MAIEOR04

a) 1f yoke ends are tight, check transmission output, axle
input and output shafts for radial (up and down, side to
side) looseness.

b) Check manufacturer's specifications for looseness
limits, checking methods, and if necessary, replacement
proceduras.

3. Check for looseness at ends of U-joints.

| LOOSENESS BETWEER
TRUNHICN AND
BEARING CUP?

MAJEQDCS

Flg. §

a) Check for excessive looseness between bearing cups
and trunnion ends of all U-joints.

b) Refer to manufacturer's specifications for limits.
¢) Retorque or replace if necessary.
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4. Check silp splines for excessive radlai looseness.

MAZEONOS

Fig. 6

a) Check slip splines for any radial looseness.

b) If there is any looseness, replace the worn spline
members.

5. Check shafts for damage, or forelgn material.

HALANCE
WEIGHTS

LINEUP
AAROWS

TWISTING \
YOKE EARS
FOREIGN
MATERIAL IN LINE

MAIEOROT

a) Check shatt for dents or damage.

b) Check to be sure yoke lugs and line-up arrows are
properly aligned, and that shaft is not bent or twisted.

¢) Check to be sure there is no buildup of foreign material
such as concrete, asphalt, or undercoating. If there is,
remove any material buildup.

CAUTION: if shaft Is warped or broken, it should be
replaced. Welding of broken shafis is not recom-
mended.

6. Check for loose or missing welch plug.

MAJECROS

Fig. 8

a) Check to be sure that welch plug is not loose or
missing. if it is, repair or replace it.

b) If welch plug is loose or missing, check propeller shaft
length to be sure spline plug is not hitting welch plug and
knocking it out.
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Explanation of common damages

1. Cracks: Stress lines due to metal fatigue. Severe
and numerous cracks will weaken the metat until it
breaks.

MASECSORIMG

Fig. 9 - Cracks

2. Galling: Scraping off of metal or metal displacement
due to friction between surfaces. Commonly found on
trunnion ends.

MAJEORI0.(MQ

Fig. 10 - Galling

3. Spalling (surface fatigue): Breaking off of chips,
scales, or flakes of metal due to fatigue rather than wear.
It is usually found on splines and U-joint bearings.

MASEOHT 1M4G

Fig. 11 - Spalling

4. Pitting: Small pits or craters in metal surfaces due
to corrosion. If excessive, pitting can lead to surface
wear and eventual failure.

MAJEQS121MG

Flg. 12 - Pitting

5. Brinelling: Surface wear failure due to the wearing
of grooves in metal. [t is often caused by improper
installation procedures. Do not confuse the polishing of
a surface (false brinelling) where no structural damage
occurs with actual brinelling.

MAJEOO13.IMG

Fig. 13 - Brinelling

6. Structural overloading: Structural overloading is a
failure caused by a load greater than the component can
stand. A structural overioad may cause propelier shaft
tubing to twist under strain or it may cause cracks or
breaks in U-joints and spline plugs.

Fig. 14 - Structural overioading ™'

AT
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Removal and replacement

NOTE: Before attempting to remove propetler sha#t,
note that slip yoke and shaft are marked with arrows
to insure correct alignment of trunnicns. If these
arrows are not clearly identlfled, mark yoke and shaft
before disconnecting slip jolnt.

Proceed as follows to remove propeller shaft from
vehicle:

1. Unbolt and remove propetler shaft safety guard.

2. On vehicles equipped with retarder, remove bolts and
nuts which attach propeller shait flange yoke to retarder.

3. On vehicles without retarder, disconnect tube yoke
from splined yoke by removing the two bearings from
splined yoke. To proceed, remove the two cap screws
retaining the bearing at each end of the splined yoke, as
outlined under heading "Disassembly of universal joint",
later in this section. Refer to figure 15 for details.

CAUTION: Remove beatings slowiy in order to
retain loose bearing needles In the housing. If one
or more needles Is lost, replace complete bearing
assembly, Never mix needles of a bearing with need-
les of another bearing.

4. To separate tube shaft from slip yoke, unscrew dust
cap from slip yoke, telescope the propeller together at
the slip joint, then the shaft can be removed.

CAUTION: In order to prevent entry of foreign
materlal and loss of beating needles, replace cross
bearings to their proper positions and tape them
together with the extremity.

5. Disconnect siip yoke from splined yoke by removing
the two bearings from splined yoke.

6. Reverse removal procedure to replace propslier
shatt.

NOTE: When replacing needle bearings, be sure to
coat them with grease to retain them inthelr housing.

Cap screw
Grease fittings
Lock plate *,
Needle bearing '
SHEET
A\
To drive axle (A (( ;
28 & (4 .
' ;1!0‘3,
Splined yoke  Cross

Flanged yoke (splined yoke for vehicles
w/o retarder)

-

Dust cap )

Safety guard

Slip yoke

MAIEQH1S

Flg. 15




03 PROPELLER SHAFT

DISASSEMBLY OF UNIVERSAL
JOINT

1. Use a chise! or a screwdriver and bend tabs of lock
plate away from cap screws.

2. Unscrew cap screws and remove fock plate.

3. Remove the needle bearings and retaining cap sub-
assembly. Use a large pair of channel lock pliers on
retaining cap edges, turn retaining cap and bearing
subassembly. In the same time, lift upward to remove
the subassembly from the journal trunnion diameter and
out of the yoke hole,

4. Turn the joint over and tap with a piastic or rawhide
hammer, the exposed end of the journal until the opposite
needle bearing is freed. Use a soft round flat face drift
approximately 1/32" (.79 mm) smaller in diameter than
the hole in the yoke.

CAUTION: Never use a steel hammer when remov-
ing the bearings, and avold dropping the bearings on
the floor, as it may seriously damage the bearings.

5. Remove the journal cross by sliding it to one side of
the yoke and tiiting it over the top of the yoke lug.

CLEANING AND INSPECTION

Thoroughly clean grease from bearings, journals, and
other parts. Clean alt fubricant passages in the journal,
and the lubrication fittings. Needle bearing assemblies
may be soaked In a cleaning solution to soften hard
grease particles. It is extremely important that bearing
assemblies be absolutely clean and blown out with com-
pressed air, since smali particles of dirt or grit can cause
rapid bearing wear. Do not attempt to disassemble
needle bearings.

Bearing journal areas should be inspected for roughness
or grooving. If light honing does not remove roughness,
the entire bearing assembly shouid be replaced. Exces-
sive wear of the needle bearing is indicated if the needles
drop out of the retainer, or if marks are present on the
journal bearing surface. In such case, replace bearing
assembly.

NOTE: Universal joint repalr kits are avallable for
overhau!l of these assemblles. Refer to parts
manual,

Finally, inspect yokes for cracks, wear or distortion.

REASSEMBLY

Pack needle bearing assemblies with clean grease. In-
sert one trunnion of the journal into the yoke as far as
possible from the inside, and lilt until opposite trunnion
clears the yoke and drops into position. Instalt lubrication
fittings and lubricate bearing approximately 1/3 full with
the lubricant specitied in the "Lubrication Chart and
Service Check Points" annexed to section 24 “Lubrica-
tion",

Insert bearing assemblies from outside of yoke and tap
into place with a piastic hammer.

CAUTION: Do not use a stee! hammer for this pur-
pose.

The joints should move freely in the bearings and not
bind. If new needle bearing assemblies are not being
installed, care shouid be taken to replace bearing as-
semblies in the same locations from which they were
removed. Install bearing caps, new lock plates, and cap
screws. Tighten cap screws to a torque of 33-38 Helbs
{45-52 N*m), then lock screws by bending lock plate tabs
against cap screw heads.

LUBRICATION

Universal joints

To insure proper lubrication of all four bearing assemblies
on universal joints, it is essential to add lubricant until it
appears at all journal cross bearing seals. Referto figure
16. This ensures removal of dirt particles and other
contaminants that may find their way into the bearings
and indicates that the bearings are fully lubricated.

Do not assume that bearing cavities have beenfilled with
new iubricant unless flow is noticed around ali four
bearing seals. :

Journal cross seals are designed to relieve. Howevar, if
ail the seals do not “pop” when being lubricated, move
the propeller shatt laterally in ail four directions, and pull
or push on the propeller shaft in the direction opposite o
the journal cross seal not relieving, while lube gun pres-
sure Is being applied to the alemite fitting. An increase
in line pressure may aiso be necessary.
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Propeller shaft assembly

Factory assembled propeller shafts are lubricated prior
to shipment. When installing spare part replacement
assemblies, it is recommended that all universal joints
be lubricated after installation of the propeller shaft prior
introducing vehicle in service. High-quality extreme
pressure (EP) grease is recommended for universal
joints. Lithium-soap base greases meeting NLGI Grade
1 and 2 specifications are preferred. The use of greases
that tend to separate and cake should be avoided. Refer
to the "Lubrication Chart and Service Check Poinis”
annexed {o section 24 "Lubrication”for iubrication inter-
vals and recommended greass.

Periodic lubrication

Relubrication cycles for propeller shaft universal joints
and slip joint vary with operating congitions, such as high
ambient temperatures or exiremely rough road condi-
tions. In such case, lubrication intervals must be in-
creased (i.e. a 5,000 mile interval (8 000 km) must be
divided by 2, thus resulting in a 2,500 mile interval
(4 000 kmy}).

TROUBLESHOOTING

Noise and vibration in the drive line often originate from
the propeller shaft. Nolse and vibration ¢riginating in the
universal joint and propelter shaft assembly appear only
at centain speeds, and usually come and go as the
vehicle speed Is increased or decreased. Noises
produced by the rear axle, on the other hand, are
generally present throughout the vehicle’s speed range.

When propeller shaft assembly noise and vibration be-
coma excessive, the cause shouid be determined and
corrected immediately, since rear axle pinion failure is
often a direct result. Propeller shaft noise and vibration
often appears to originate in the rear axle.

Common causes of propeller shaft and universal joint
vibration are:

a) Propeller shaft assembly out of balance

b) Excessive flange runout or distorted yokes

¢) Loose yoke nut

d) Universal joint yoke misalignment.

If an out-of-balance condition is suspected, the assembly
may be tested using a balanging machine, If a balancing
machine is not available, a check of each component of
the assembly may be made on the vehicle. Substitute
one component at a time, road testing as each new par

is installed. Continue this procedure untit the entire
assembly meets the required standard of performance.
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SPECIFICATIONS

PROPELLER SHAFTS

For vehicles equipped with 6V92 engine

MaKE . . . e e e e e e e e e e e Spicer Clutch Div. (DANA)
£ ¢ -2 1710
S o] 11-T- 16
U-joint kit, Supplier number . . . . . .. .. oL e e e e e e e e e 5-280X
U-joint kit, Prevost number . . . . . . . . o e e e e e e e e 58-0031
Dust cap & washer kit, Suppliernumber . . . . . . . . .. L e e e 6.3-86-18
Dust cap & washer kit, Prevostnumber . . . . . . . . ... o 58-0046

Propeller shafis for vehicles equipped with manual transmission:
Supplier NUMBET . . . . L e e e e 90775-2124
Prevost MUMDBE . . . . . . . e i e e e e e e e e e e e e e e e e e e e 58-0032

For vehicles equipped with HT-754 or HT-755 automatic {ransmission:
Supplier DUMbEr . . . . . L L e e e e e e e e e e 905569-1016
Prevost NUMber . . . . . . . e e e e e e e e e e e 58-0033

For vehicles equipped with HT-740 or HT-748 automatic transmission:
Supplier number . . .. L e e e e 8905569-1324
Prevost NUMDEr . . . . . e e e e e e e e e e 58-0034

For vehicies equipped with 8V92 engine

Y - Spicer Clutch Div. (DANA)
Lo 1 1810
SNBSS . v . e e e e e e e e e e e e e e e e e 16
U-joint kit, Suppliernumber . . . . . 0 o o e e e e e e e e e 5-281X
U-ointkit, Prevost number . . . . . . . . e e e e e e e e 58-0043
Dust cap & washerkit, Suppliernumber . . . . . . . . . L e 6.3-86-18
Dust cap & washerkit, Prevost number . . . . . . . . . . . L. e 58-0046

Propeller shafts for vehicles equipped with manual transmission:

SUppHEr NUMDEr . . . . . . o e e e e e e e e e e e e e e e e 905116-1000
PreVOSt UMDY . . . o o s o it e e e e e e e e e e e e e e e e e e e e e e e e 58-0041

For vehicles equipped with HT-754 or HT-755 automatic transmission:
Supplier number . . .. e e e e e e e e e 208024-1
Prevost DUMDEr . . . . . e e e e e e e e e e e e e e e 58-0035

For vehicles equipped with HT-755 automnatic transmission and retarder:
SuUpplier NUMbDEE . . . . L e e e e e e e e e e e e 9078775
Prevost MU . . . . o o e e e e e e e e e e e e e e e e e e e 58-0059
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DESCRIPTION

The H3-40 vehicle front axle assembly is a tubular-type
design manufactured by Rockwell and consists of a
rectangular-beam construction using tempered seam-
less steel tube for iis center section, with heat-treated,
forged steel knuckle pin ends. Knuckle pin ends are
integral parts of the axle center.

Steering knuckles are bushed in the upper and fower pin
bosses, so they may tum freely about the pins. Delrin
“Easy steer" bushings with diagonal grooves give com-
plete flushing action during [ubrication. Grease fitlings
are installed at both upper and lower knuckle pin bosses.
Covers and plugs prevent dust and moisture from enter-
ing bushings and serve as seals.

On this axie, the steering knuckle assemblies are con-
nacted to each other by a tie rod, which is threaded at
each end and held securely in position by clamps. Right-
hand and left-hand threads are provided to simpiify toe-in
adjustment. Stop screws installed at each end of axle
center limit turning angle of front wheels.

Wheel bearings, air suspension, steering, and brake
parts which are mounted on the front axies are described
in the applicable sections of this manual.

LUBRICATION

Perform periodic lubrication according to the recommen-
dations given in "Rockwelf Maintenance Manual No, 2 -
Front Non-Drive Steering Axles” annexed to the end of
this section Points which require lubrication on the front

axles, are shown on the lubrication and servicing chan
annexed to section 24. These points, such as steering
knuckle pins, tie rod ends and drag link ends are provided
with grease fittings for pressure lubrication.

MAINTENANCE

A periodic inspection of the front axle assembly should
be mads to check that all bolts are tight, and that no
damage and distortion have taken place. Suspension
support stud nuts, U-bolt nuts, tie rod arms, steering arm
nuts, and stop screws should be checked and tightened
if necessary to the torque speciications given at the end
of this section. Check also the condition of the steering
knuckle pins and bushings. In case of excessive loose-
ness, the bushings and pins shouid be replaced.

Any looseness in the steering linkage under nommal
steering loads is a sufficient cause to check immediately
all pivot pins for wear, regardless of accumulated
mileage. Steering linkage pivet points should be chack-
ed each time the axle assemblies are lubricated. Loose-
ness at the steering linkage pivot points can be visually
detected during rotation of the steering wheel.

Steering knuckles, knuckle pins, and bushings may be
replaced without removing the axle from the vehicle.
However, if extensive overall work of the front axle is
necessary, the axle shouid be removed.

Tie rod am

Axle
Pitman arm

+ Steering damper

¢ Tie rod

< Steering arm

Steering drag link

MAIES 001

Fig. 1
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REMOVAL AND REPLACEMENT

The following procedure deals with the removal of the
front axle assembily. The method used to support the
axle and suspension compongnts during removal and
disassembly, depends upon local conditions and avail-
able equipment.

Removal

1. Raise the vehicle by its jacking points on the body
(see Section 18 (Body) under heading "Vehicle jacking
points” until vehicle body is approximately 20" (508 mm)
from the floor. Place jack stands under frame. Remove
the wheels and tires (if required, refer to section 13
Wheels, Hubs and Tires).

2. Exhaust compressed air from the air supply system
by opening the drain valve of each air reservoir.

3. Install jacks under axle iacking points to suppor the
axle weight.

WARNING: To help prevent personat Injury caused
by the axle rolling off the jacks, jack lifts should be
equipped with U-adapters, or similar precautions
should be taken.

4. Disconnect the steering drag link from the steering
arm,

5. Remove ABS sensors (if vehicle is so equipped) from
their location into the hubs.

6. Disconnect the height control valve Hink from its
support on axle.

7. Disconnect the hoses from brake chambers.

NOTE: Position the air lines so they wlll not be
damaged when removing the axie.

8. Remove sway bar links from suspension supports as
outlined in section 16 (Suspension) under "Sway bar
removal”.

9. Remove the iwo shock absorbers as outlined in

section 16 (Suspension) under "Shock absorber

removal”.

10. Remove the lower, upper, and transversal radius rod
supports from subframe as outlined in section 16
(Suspension) under "Radius rod removal".

11. Remove the two retaining nuts from each air spring
lower mounting plate.

12. Use the jacks to lower axle. Carefully pull away the
jacks and axle assembly from under the vehicle.

Replacement

Reverse removal procedure {o reinstall the axle. Be
certain the air spring mounting plates are clean.

NOTE: Refer to section 16 "Suspension” for proper
tightening torques of suspension components.

CAUTION: Be sure to reinstall the drag link clamp in
the same angular position In order to avold inter-
ference with axle components.

DISASSEMBLY OF FRONT AXLE

Disassembly of front axle is explained under applicable
heading in "Rockwell Maintenance Manual No. 2 - Front
Non-Drive Steering Axfes" annexed to this section.

PREPARATION FOR ASSEMBLY

Preparation for assembly of front axle is explained under
applicable heading in "Rockwell Maintenance Manual
No. 2 - Front Non-Drive Steering Axles” annexed to this
section,

ASSEMBLY OF FRONT AXLE

Assembly of front axle is explained under applicable
heading in "Rockwell Maintenance Manual No. 2 - Front
Non-Drive Steering Axles” annexed to this section.

TROUBLESHOOTING GUIDE

Atroublashooting guide of front axle is given in "Rockwall
Maintenance Manual No. 2 - Front Non-Drive Steenng
Axles" annexed 1o this section.

FRONT END ALIGNMENT

Correct front end alignment must be maintained for ease
of steering and satisfactory tire life. Road shocks, vibra-
tions, normal stresses and strains on the front end sys-
tem under average operation can result in loss of front
end alignment.

if incorrect front end alignment is suspected, front wheel
batance should first be checked to ensure that the dif-
ficulties are not originating from out-of-balance front
wheels, A check of tire Inflation, wheel installation and
run-out, wheel bearing adjustment, tie rods and drag fink
and wear should also be made. Correct front end align-
ment ¢an only be maintained when pars in the steering
knuckle are in satisfactory condition.

10-2
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Reter to heading "Specifications” later in this section for numerical values.

Flg. 2 - Front wheel alignment chart
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FRONT END INSPECTION

Before checking front end alignment, inspect the follow-
ing points:

1. Check that vehicle is at normal ride height. Refer to
section 16 (Suspension) under heading “"Suspension
height adjustment”., _

2. Check tires for proper inflation.

3. Check wheel installation and run-out.

4. Check wheel bearing adjustment.

5. Check tie rod and drag link ends for looseness.
6. Check knuckle pins for looseness.

FRONT WHEEL CAMBER

Description

Camber is the amount of degrees that front wheels are
tilted outward at top from the vertical plane (see "C"
fig. 2).

A reverse or "negative” camber is an inward inclination
of wheeis at the top. Camber variations may be caused
by wear at the wheel bearings wheel knuckle bushings,
or bent suspensionparts. If camberls extreme, improper
steering (steering ease is affected by any deviation from
proper camber) and uneven tire wear will resuff. Exces-
sive positive camber results in irregular wear of the tires
at the outer shoulders, and negative camber causes
wear at the inner shoulders.

Camber check

Before checking camber, check wear at knuckie pins
according to step 1.

1. Jack slightly front of vehicle, pull bottom of wheel
outward and take a camber reading. If reading varies
more than 1/4 of 1 degree, perform adjustments given in
step 2.

2. Adjust the wheel bearings and repeat the check. If
reading still varies over 1/4 of 1 degree, replace steering
knuckle bushings and knuckle pins as Instructed in front
axle "Hockwell Maintenance Manual No 2 - Front Non-
Drive Steering Axles”, annexed to the end of this section.

3. Check the wheel run-out as instructed in section 13
"Wheels, Hubs and Tires". If run-out is excessive,
straighten or replace wheel(s).

4. With normal weight of vehicle on a level surface, place
front wheels on turning plates in a straight ahead posi-
tion. Attach alignment gauge to each wheel spindle.
Record the camber readings for each wheel and com-
pare with specifications. If camber gauge is not avail-
able, readings can be taken as shown on the "Front
whee! alignment chan” in figure 2. Place square as
illustrated and measure distances "A" and "B". Distance
"B" should exceed distance "A" by the specifiad amount.
Camber readings of R.H. wheei sheuld not vary over
3/32" (2,38 mm) from camber readings of L..H wheel. [f
final camber reading is incorrect, either steering knuckle
or axle center is bent.

5. To determine which part is bent, check knuckle pin
inclination {K minus J) as shown on the “Front wheel
alignment chart"in figure 2 or "D". If knuckle pin inclina-
tion is correct, the trouble is a bent steering knuckle
which should be replaced.

FRONT WHEEL TOE-IN

Description

Wheel toe-in is the degree (usually expressed in frac-
tions of an inch) to which the forward part of the vehicle
front wheels are closer together than the rear part, -
measured at hub height with the wheels in the normal
"straight ahead" position of the steering gear. Incorrect
toe-in results in excessive tire wear caused by side
slippage and also steering instability with a tendency to
wander. Toe-In may be measured from center of lire
treads or from inside of tires. Take measures at both
front and rear of axle {(see "E" and "F" onthe "Front wheel
alignment chart”in fig. 2}.

When setting "foe-in" adjustment, the front suspension
must be neutralized; that Is, all component paris mustbe
in the same relative position when making the adjust-
ment as they will be when in operation. To neutralize the
suspension, the vehicle must be rolled forward ap-
proximately ten feet. By rolling the vehicle forward, all
tolerances in the front suspension are taken up and the
suspension is then in its normal operating position.
Neutralizing the front suspension is extremely imporiant,
especially if the vehicle has been jacked up in order to
mark the tires, otherwise the front wheels will not return
to their normal operating position due to the tires gripping
the tloor surface when the vehicle jack is lowered.

NOTE: “Toe-in"measurements must be taken at the
horizontal axis of the wheel.
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10 FRONT AXLE

Checking and correcting front
wheel toe-in

1. Checkthe camber adjustment and change worn parts
is required.

2. Jack up the front axle.

3. Use paint or chalk and whiten the center area of front
tires around the entire circumference,

4, Paosttion a scriber or pointed instrument against the
whitened part of each tire and rotate the tires. The
scriber must be held firmly in place so that a single
straight line is scribed all the way around the tire.

5. Lower vehicle on floor and then move the vehicie
backward and then forward approximately ten feet, in
order to neutralize front suspension.

6. Position wheels perpendicular to axles by placing pins
on axle (see fig. 3); measure the distance beiween pin
and rims on each side. The distance should be the same
on each side. If not, adjust distance by pushing inside
or outside of tires as required. For example, if the
distance on one side is 7 1/4" and is equal to 7" on the
other side, the finat reading should be 7 1/8" on each
side.

7. Position trammel bar at rear of tires, adjust pointers
to line up with scriber lines and lock in place (scale should
be setto zero). Pointers must be raised to spindle height
on the tire,

8. Position the trammel bar at front of tires. Adjust scale
end so that pointers line up with scriber marks.

9, Read toe-in (or toe-out) from scale (see fig. 4).

]

= Y
Ly
ot

B minus A equals foe-in

MASET004.1MG

Fig. 4

10. These two measurements must be taken at the
same height above the flcor. Toe-in (or foe-out) is the
difference between the measurements taken at the front
and rear of the tires (seefig. 4). Thetoe-inmeasurement
should be 3/32" + 1/32" (2,4 mm + 0,8 mmj.

NOTE: The same measurements can be taken with
a steel tape at spindie height.

11. If an adjustment is necessary, loosen cross tube
clamps, rotate cross tube as required and tighten clamp
bolts securely. Refer to heading "Specifications" at the
end of this section for correct clamp bolt torque. Move
vehicle backward and then forward about ten feet. This
Is particularly impoertant when sefting the toe-in on
vehicles equipped with radlal tires.

12. Recheck toe-in setting 1o make sure it is correct.

Measure distance

MAIE1003.1MG

Fig. 3 - Pin Installation on axle
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10 FRONT AXLE

FRONT WHEEL CASTER

Description

Positive caster is the rearward tilt from the vertical of the
knuckle pin. Negative caster Is the forward titt from the
vertical of the knuckle pin. This vehicle is designed with
positive caster. The purpose of caster angle is to give a
trailing effect. This results in a stabilized stesring and a
tendency of the wheels to retum to the straight ahead
position after taking a tumn.

Excessive caster results in hard steering around corners.
A shimmy may also develop when returning to the
straight ahead position {pulling out of curves).

tnsufticient caster will cause wandering and steering
instability. Caster variations may be caused by a bent
axle, titting or distortion of the side suspension suppors,
damaged radius rod bushings, or unequal tightening of
the front and rear suspension support boits. Incorrect
caster must be cormected by replacing the damaged
suspensionparts. Apregision instrument should be used
to measure caster.

NOTE: The caster of this vehicle is factory set and
Is nonadjustable. However, If after replacing
damaged parts on vehlicle or in case of Improper
caster due to an Irregular setting, the caster of front
axie can be adjusted by means of shims on the upper
radius rod attachments (axle side) in order to obtaln
minor adjustment.

PITMAN ARM

Removal (clamp bolt type)

1. Remove cotter pin, nut and washers (2) from drag link
balt stud at pitman arm.

2. Disconnect drag link from pitman arm, using jaw style
pullers {pressure screw type).

WARNING: Always wear an approved eye protection .

equipment when operating pullers.

CAUTION: Do not drive pltman arm on or off pitman
shaft as this can damage the steering gear.

Heating of components to ald In disassembly is not
allowed because it has detrimental effect on axle
components and steering linkages.

3. Remove pitman arm clamp bolt nut, washer, and bol.

4. Check the radial position of the pitman arm in relation
to the sector shaft prior removal of pitman arm.

5. Add reference marks to the arm and shaft if necessary
1o insure correct alignment at reassembly,

6. Remove pitman arm. A chisel will help you loosen the
pitman arm. Use only a puller if you cannot remove
manually the pitman arm,

Installation

1. Position pitman arm on sector gear shaft with refer-
ence marks aligned, while ensuring the clamp bolt
groove is matching.

2. Install boit, washer and nui, then tighten nut to 280-
300 ftelbs (380-408 N-m).

3. Connect drag link to pitman arm. Install washers {2),
nut and tighten to 200-220 ft-ibs (272-300 N+m). After-
wards, install 2 new cotter pin.

Adjustment

1. Disconnectthe drag link from pitman arm, then center
steering wheel by dividing in two the total number of
steering wheel tums. Scribe a reference mark on steer-
ing gearbox at the center previously determined.

2. Using a protractor, check the angle of the pitman arm
(refer to fig. 5 for details).

Steering gearbox

Pitmanarm ___,|
center position

— Vertical line

~..i_l_.3°i3°

Fig. 5 - Pitman arm adjustment

HAIE1005

3. The pitman arm should be adjusted o an angle of
3° £+ 3° in relation with the vertical axis (toward rear of
vehicle). If not, unscrew and remove bolt, nut and
washer. Remove the pitman arm according to the pro-
cedure outlined under previous heading “Pitman arm
removal’, then adjust to the proper angle.

NOTE: Asareference, each spline onthe sectorgear
shaft affects the angle by 6°.

4. When adjustment is achieved, replace bolt, nut and
washer, and torque to 280-300 ft«lbs (380-408 N+m}.
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10 FRONT AXLE

STEERING STOP SCREW AD-
JUSTMENTS

This vehicle is provided with steering stop screws. The
steering stop screws are factory adjusted to accomodate
chassis design. Steering stop screw adjustments on
new vehicles are therefore not required.

The adjustments of both axie steering stops should be
checked and corrected any time any part of the steering
system is disassembled, replaced, added or adjusted.
Adjust the left and right knuckle steering stops to contact
when the maximum {urning angle of the specific axle is
reached, and tighten the locknut afterwards.

Proceed with the following method to check steering stop
screw adjustments,

A} When the wheels are turned to the R.H. side
1. Turn the steering wheel to its maximum tuming angle.

2. Verify the nearest point of contact of the drag link with
the tire. At this point, measure the distance between tire
and drag link.

3. This distance should be approximately 1/4" (6 mm).
If not, the steering stop screws must be readjusted.
Unscrew the locknut, then loosen ortighten the set screw
according to the proper measure. Tighten the locknut
afterwards.

4. This must be done for full right tum,

B) When the wheals are turhed to the L.H. side
1. Turn the steering wheel o its maximum tuming angle.

2. Verity the nearest point of contact of the steering
damper with the axle beam. Al this point, measure the
distance between axle beam and steering damper.

3. This distance should be approximately 1/16" (1,6 mm).
It not, the steering stop screws must be readjusted.
Unscrew the locknut, then loosen or tighten the set screw
according 1o the proper measure. Tighten the locknut
afterwards,

4. This must be done for full left turn,

STEERING GEOMETRY

Steering geometry depends on the design of the front
end components. Field adjustments are not possibie,
but a check should be made to see that steering arms,
linkage and other parts are propetly installed, and are
not bent and distorted. Bent or damaged parts should
be replaced. The afignment chart includes measure-
ments which can be taken to determine satisfactory
condition of the front end parts.
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10 FRONT AXLE

FRONT WHEEL ALIGNMENT
SPECIFICATIONS
Camber (C), degrees . . . . . . . . L e e e e e Right - 1/8° £ 7/16°
....................................... Left + 3/8° £ 7/16°
Caster (G degrees . . . . . . . . i i i i i e e e e e e e e + 2 1/2° to 4 3/4° (+ 3° desired)
Toe-in(FminusE) . . .. .. . . .. . . . e 3/32" £ 1/32" (2,4 mm * 0,8 mm)
Knuckle pin inclination (K minus J),degrees . . . . . . . . . .. .. . .. oo e Right 6°15%’
............................... Left 5°45°
- S 85.67" (2176 mm)
Pitman arm adjustmentangle . . . . . .. .. .. ... ... ... .. 3° + 3° (toward rear of vehicle)
SPECIFICATIONS
FRONT AXLE
L = Rockwell International
Model . . . e e e e e e e e e FG-952
Wheeltrack . . .. . . . . . . e e e e e e e e 85.67"/2 176 mm
Capacity (ach) . . . . . . . . . e e e e e e 13,000 ibs /5900 kg
TORQUE SPECIFICATIONS
TierodendstUd nUES . . . . . . . . L e e e e e e e e e e e 160-215 fislbs / 218-282 N'm
Tierodendclampboltnuts . . . . . .. .. ... ... ... ... 50-65 fi+lbs / 68-88 N+m
Steeringarmendstudnuts . . . . .. . ... . e e 160-215 ftelbs / 218-292 Nem
TIerod armnuUl . . . . . . L e e e e e e e e e e . .550-740 fislbs / 748-1006 Nem
Draglink end stud nut {on steeringarm) . . . .. ... ... .. ... ....... 160-215 ftelbs / 218-292 Nem
Draglink end stud nut {fonpitmanarm) . . .. .. .. ... ... ... ....... 200-220 ftelbs / 272-300 N*m
Draglinkendclampboltnuds . . . . . . . . . o i i e e e e 50-65 f«lbs / 68-88 N*m
Ptmanammnut . . . . . . . . e e e e e 280-300 ftelbs / 380-408 N*m
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service {information Letters will be issued from time to time to acquaint users with the latest
service procedures. The number, date and title of publications pertaining to this section should be noted betow as
soon as received. These should then be filed for future reference.

NUMBER DATE SUBJECT







MAINTENANCE MANUAL NO. 2
REVISED 5-91

" Front Non-Drive
Steeri ng ! Axles

Rockwell







Service Notes

This Field Maintenance Manual describes the correct service and repair procedures for Rockwell
Front Non-Oriving Steering Axles.

The information contained in this manual was current at the time of printing and is subject to
change without notice or liability.

You must follow your company safety procedures when you service or repair equipment. Be sure
you understand ail the procedures and instructions before you begin work on the und.

Rockwell uses the following types of notes to give warning of possible safety problems and to
give information that will prevent damage to equipment:

A WARNING

A warning Indicates procedures that must be followed exactly. Personal Injury can occur
if the procedure Is not followed,

A CAUTION

A cautlon Indicates procedures that must be followed exactly. If the procedure Is not
followed, damage to equipment or components can occur. Personal injury can also occur
In addition to damaged or malifunctioning equipment or components,

o TORQUE

This symbol is used to Indicate fasteners that must be tightened to a specific torque value.

NOTE

A note Indicates an operation, procedure or instruction that is imponant for correct
service.

Some procedures require the use of special tools for safe and correct service. Failure to use
these special tools when required, can causa injury to service personnel or damage to vehicle
components.

This manual is written in Rockwall Universal Language Systam (RULS).
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Section 1
Introduction

Description

Rockwell non-driving front axles have the
following components. Figure 1.

@ Tie Rod Arm, Knuckle and King Pin.
The right tie rod is a mirror image of
the left and converts the force from the
tie rod into a movement to turn the
right knuckle, wheei and tire around
the king pin. The right knuckle and
king pin assembly is similiar to the left
except that it does not have a steering
arm attached to it in a manual steering
system. A power steering system
uses an auxiliary assist cylinder
attached fo the right knuckle that
requires a steering arm in various
applications.

@ Steering Knuckle. Steering knuckles

are rated according to the capacity of
the front axle. All modeis use straight
knuckle pins. Three types of knuckle
bushings are used: nylon, bronze and
Easy Steer™,

Steering Arms. The steering arm
(usually a forged component) converts
the drag link force into a turning move-
ment through the left king pin through
the knuckle.

Pitman Arm. The Pitman arm con-
verts the output torque from the steer-
ing gear into a force to the drag link.

Figure 1

STEERING
ARM

KNUCKLE

TIE ROD
END

TIE ROD
ARM

Page 3




Section 1

Introduction
. . Figure 2
Identification g
To identify the model number, see the é )
identification plate on the front of the ModelNe. ..................
beam. See the plate to determine the Customer No. ...............
model number of the axle. Use the com- Seriai No. . ... Plant ........
plete model number to order parts. Ratio........ Date ........
Figure 2. \ : Y,
See Figure 3 for an explanation of the \
model number. IDENTIFICATION
For a description of all models, see the TAG
chart in Figure 4.
Figure 3
Basic Capacity " -
A 5000 bs. Basic Series
B 6,000 Ibs,
C 8,000 Lbs.
0 9000 Lbs Brake Usage
Front Axle E 10,000 Lbs, :
F 12,000 Lbs, Specification Number
G 14,600 Lbs.
L 20,000 Lbs. -
Q 30,000 Lbs. Variation Number
el e L
FF-9§1 - NX-122
Major Variation Number Design Variation
0 Pre-FMVSS-121 Design 0 Tapered Knuckle Pin.
1 Straight Sealed Knuckle Pin and New Tle 1 Straight Knuckle Pin.
Rod Assembly 2 Special Tle Rods.
2 Sealed Knuckle Pin Construction. 3 5 Inch Drop from Center of Spindle to
3 Larger Axie Beam and Knuckles. Pad.
4 Easy Steer™ Design. 4 5 Inch Drop from Center of Spindle to
5 Tubutar Axle Beam. Pad and Special Tle Rods.
6 Lightweight Axle Beam, 5 Special Wheel Ends.
7 Center-Point™ Design.
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Section 1

Introduction
Figure 4 FRONT NON-DRIVING AXLE MODEL NUMBER INFORMATION
Model
Number | Capacity . | Major Variation Number Design Variation
FC-901 7000 ibs. Pre-FMVSS-121 Design Straight Knuckle Pin
FC-903 | 7000 Ibs. Pre-FMVSS-121 Design 5 Inch Drop from Center of Spindle to Pad
FD-901 | 9000 Ibs. Pre-FMVSS-121 Design_ Straight Knuckle Pin
FD-931 | 9000 Ibs. Larger Axle Beam and Knuckles Straight Knuckle Pin
FD-933 | 9000 Ibs. Larger Axle Beam and Knuckles § inch drop from Center of Spindle to Pad
FD-961 | 9000 Ibs. Lightweight Axle Beam Straight Knuckle Pin
FE-G70 | 10,000 Ibs. | Center-Point™ Design Tapered Knuckle Pin
FF-821 12,000 ibs. | Sealed Knuckle Pin Canstruction Straight Knuckle Pin - Off-Highway
FF-931 12,000 Ibs. | Larger Axle Beam and Knuckles Straight Knuckle Pin
FF-932 | 12,000 Ibs. | Larger Axie Beam and Knuckles Speciai Tie Rods
FF-933 12,000 Ibs. | Larger Axle Beam and Knuckies 5 Inch Drop from Centar of Spindle to Pad
FF-934 | 12,000 Ibs. | Larger Axle Beam and Knuckies 5 inch drop from Center of Spindle to Pad
and Special Tie Rods
FF-241 12,000 Ibs. | Easy Steer™ Design Straight Knuckte Pin
FF-942 12,000 Ibs. | Easy Steer™ Design Special Tie Rods
FF-043 12,000 Ibs. | Easy Steer™ Design 5 inch drop from Center of Spindle to Pad
[FF-944 12,000 Ibs. | Easy Steer Design 5 Inch Drop from Center of Spindie to Pad
and Special Tie Rods
FF-961 12,000 Ibs. | Lightweight Axle Beam Straight Knuckle Pin
FF-971 12,000 ibs. | Center-Point™ Dasign Straight Knuck!a Pin
FG-931 | 14,6001bs. | Larger Axie Beam and Knuckles Straight Knuckle Pin
FG-833 | 14,600 ibs. | Larger Axle Beam and Knuckles 5 Inch Drop fram Center of Spindle to Pad
FG-941 | 14,600 Ibs. | Easy Steer™ Design Straight Knuckle Pin
FG-943 | 14,600 Ibs. | Easy Steer™ Design 5 inch Drop from Center of Spindle to Pad
FL-931 20,000 tbs. | Larger Beam and Knuckles Straight Knuckie Pin
FL-933 | 20,000 Ibs. | Larger Beam and Knuckles 5 Inch Drop from Center of Spindle to Pad
FL-941 20,000 Ibs. | Easy Steer™ Daesign Straight Knuckle Pin
FL-943 20,000 Ibs. | Easy Stear™ Design 5 inch Drop from Center of Splindle to Pad
FL-851 20,000 Ibs | Tubuiar Axle Beam Straight Knuckie Pin
FU-810 | 30,000 ibs. | Seaied Knuckle Pin and Tie Rod Tapered Knuckie Pin
Assambly - Export
FU-935 | 30,000 Ibs. | Larger Beam and Knuckles Special Wheel Ends
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Section 2

Troubleshooting

Troubleshooting

See the following charts to troubieshoot the axle.

CONDITION CAUSE CORRECTION
Tires wear out quickly 1. Tires have incorrect air pressure. 1. Put specified air pressure in tires.
or have uneven tire 2. Tires out-of-balance. 2. Balance or replace tires.
tread wear. 3. Incorrect tandem axie alignment. 3. Align tandem axles,
4. Incorrect toe-in setting. 4. Adjust toe-in specified setting.
5. Incorrect steering arm geometry. 5. Service steering system as necessary.
Vehicle is hard to steer. 1. Low pressure in the power steering 1. Repair power steering system.,
system.
2. Steering gear not assembled 2. Assemble steering gear correctly.
correctly,
3. Steering linkage needs lubrication. 3. Lubricate steering linkage.
4, King pins binding. 4. Replace king pins.
5. Incorract steering arm geometry. 5. Service steering system as
necessary.
6. Caster out-of-adjustment. 6. Adjust caster as necessary.
7. Tie rod ends hard to move, 7. Replace tie rod ends.
8. Worn thrust bearing. 8. Replace thrust bearing.
Ends of the cross tube 1. Ends of the cross tube need 1. Lubricate ends of cross tube. Make
are worn. lubrication, sure lubrication scheduile is foliowed.
2. Severe operating conditions. 2. Operate vehicle correctly.
3. Damaged boot on and of cross 3. Replacs boot.
tube.
4. Add-on type of power steering 4. install power steering cylinders
cylinders not installed correctly. correctly.
Bent or broken cross 1. Too much pressure in the power 1. Adjust power steering system to
tube, bail stud, steering stesring system. specified pressure,
arm or cross tube arm. 2. Cut-off pressure of the power 2. Adjust power steering system to
steering system out-of-adjustment. specitied prossure.
3. Vehicle not operated correctly. 3. Make sure vehicle is operated
correctly.
4. Add-on type of power steering 4, Correctly install add-on power
system not installed corractly. steering system.,
Worn or broken 1. Drag link fasteners tightened past 1. Tighten drag link fasteners to
steering bail stud. specified torqus. specified torque.
2. Lack of lubrication or incorrect 2. Lubricate linkage with specified
iubricant, lubricant,
3. Power steering stops out-of- 3. Adjust stops to specified dimension,

adjustment.
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Troubleshooting

CONDITION

CAUSE

CORRECTION

Worn king pins and
knuckle bushings.

. Worn or missing seals and

gaskets.

. Replace seals and gaskets.

2. Incarrect lubricant. 2. Lubricate axle with specified
lubricant.
3. Axle not lubricated at scheduled 3. Lubricate axle at scheduled
frequency. frequency.
4. Incorrect lubrication procedures. 4. Use correct fubrication procedures.
5. Lubrication schedule does not 3. Change lubrication schedule to match
match operating conditions. operating conditions.
Vibration or shimmy of 1. Caster out-of-adjustment. 1. Adjust caster.
front axle during 2. Wheels and/or tires out-of-balance., 2. Balance or replace wheels and/or tires.
operation. 3. Worn shock absorbers. 3. Replace shock absorbers.
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Inspection

Do the following during an inspection.

@ Fasteners. Make sure all fasteners
are tightened to the specified torque.
Use a torque wrench to check the
torque in a tightening direction. As
soon as the fastener starts to move,
record the torque. Correct if neces-
sary. Replace any worn or damaged
fasteners. :

A CAUTION

The repair or reconditioning of front
axle components is not allowed. Rock-
well recommends replacing damaged or
out-of-specification components. All
major components are heat treated and
tempered. The components cannot be
bent, welded, heated or repaired in any
way without reducing the strength or
life of the component and voiding the
warranty and may cause a vehicle acci-
dent which can result in personal injury.

© Wear and Damage. Inspect the parts
of the axle for wear and damage. Look
for bent or cracked parts. Replace ali
worn or damaged parts.

@ Pivot Points. Make sure looseness
does not exist at the pivot points.
Make sure the pivot points are
lubricated.

© Operation. Make sure all the parts
move freely through the complete
turning radius.

@ Tire Wear. Inspect the tires for wear
patterns that indicate suspension
damage or misalignment.
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Checking the Vertical End
Play of the Steering
Knuckle

1. Put blocks in front and behind the rear
wheels to prevent the vehicle from
moving.

A WARNING

Do not work under a vehicle only sup-
ported by jacks. Jacks can slip or fall
over and cause injury.

2. Use a jack to raise the vehicle until the
front wheets are off the ground. Sup-
port the front axie with safety stands.

3. Instail a dial indicator so that the base
is on the I-beam and that the tip is on
the top knuckle cap. Figure 5.

4. Put a pry bar between the boss for the
tie rod arm and the I-beam. Push the
knuckle to the bottom of vertical travel.
Figure 6.

3. Set the dial indicator on ‘zero’ (0).

8. Use the pry bar to push the knuckle
upward. Record the reading on the
dial indicator.

Figure 5
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The reading must be 0.001-0.025 inch
(0.025-0.635 mm) for new or rebuilt
axles and 0.001-0.065 inch {0.025-
1.650 mm) for axles in service.

Figure 6.

If the reading is ‘zero’ (0), remove the
knuckie and remove shims from the
shim pack. See Sections 6-8 of this
manual.

If the reading is more than the maxi-
mim specification, remove the knuckle
and add shims to the shim pack. See
Sections 6-8 of this manual.

Figure 6

Checking the Knuckle
Bushings for Wear

1. Put blocks in front and behind the rear
wheels to prevent the vehicle from
moving.

A WARNING

Do not work under a vehicle only sup-
ported by Jacks. Jacks can slip or fall
over and cause injury.

2. Use a jack to raise the vehicle until the
wheels are off the ground. Support the
vehicle with safety stands.

3. Check the upper knuckle bushing for
wear. Install a dial indicator so that the
base is on the |-beam and that the tip
is against the side of the top of the
knuckle. Figure 7.

4. Set the dial indicator on ‘zero' (0).

NOTE
if one bushing must be replaced, re-
place both bushings in the knuckle.

3. Move the top of the tire side-to-side
towards and away from the vehicie. If
the dial indicator moves a total of
0.010inch {0.254 mm), the upper
bushing is worn or damaged. Replace
both bushings. See Sections 6-8 of
this manual. Figure 7.

6. Check the lower knuckie bushing.
Install a dial indicator so that the base
is on the [-beam and that the tip is
against the side of the bottom of the
knuckle. Figure 8.

Figure 7
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7. Set the dial indicator on ‘zero' {0).

Checking the Tie Rod
Ends

8. Move the bottom of the tire side-to-side
towards and away from the vehicle. If
the dial indicator moves a total of

0.010 inch (0.254 mm), the lower
bushing is worn or damaged. Replace
both bushings. See Sections 6-8 of

1. Grab and try to move the cross tube in

any direction. If any movement or
looseness is felt between the tie rod
ends and the tie rod arms, remove and

‘ al. Figure 8. i i
this manu g replace the tie rod ends. See Sections

6-8 of this manual. Figure 9.

Figure 8 o2&y
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Section 4

Lubrication and Maintenance

Lubricant Specifications

Lubricate the king pins, the ball studs on
the tie rod arm ends, the ball stud on the
steering arm and the grease lubricated

wheel bearings with the following lubricant.

® Chassis Grease, 6% 12-hydroxy
lithium stearate grease, NLGI
Grade No.1, Rockwell specification
0-617-A or equivalent.

© Chassis Grease, 8% 12-hydroxy
lithium stearate grease, NLGI
Grade No.2, Rockwell specification
0-617-B or equivalent.

Lubricate the oil lubricated wheel bearings
with the oil specified in Figure 10,

When to Lubricate the
Assemblies

See the Chart in Figure 17 at the end of
this section.

Lubricating the King Pins
- Conventional Front Axles

NOTE

This procedure applies to 901, 903, 910,
935, 952 and 970 front conventional
axles. See the identification tag on the
front of the axle beam.

On conventional front axles, the grease
fittings are on the side of the knuckle.

A warninG

Do not work under a vehicle supported
only by jacks. Jacks can slip or fall
over and cause injury.

1. Lift the vehicle so that the tires are off
the ground. The tires shouid be off the
ground when the king pins are lubri-
cated. Support the vehicle with safety
stands. Put blocks in front and in back
of the rear wheels to keep the vehicle
from moving.

Figure 10
Oil-Lubricated Wheel Bearing Lubricant Specifications
Rockwell
Lubricant Minimum Maximum
Specification Outside Outside
Number Description Cross Reference Temperature Temperature
0-76-D Hypoid Gear Ol GL-5, S.A.E. 80W/90 -15° F (-26° C) None
0-76-E Hypold Gear Qil GL-5, S.A.E. 75W/90 -40° F {-40° C) None
0-76-J Hypoid Gear Oll GL-5, S.A.E. 75W -40° F (-40° C) +35°F (+2°C)
0-76-L Hypoid Gear Oii GL-5, S.A.E. 75W/140 | -40° F (-40° C) None -
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Lubrication and Maintenance

2. Lubricate the king pins through the top
and the bottom grease fittings on the
side of the knuckle. Figure 11.

3. Appiy lubricant until new lubricant
comes from between the upper shim
pack and thrust bearing seal.

4. Lower the vehicle so that the wheels
touch the ground.

5. Apply lubricant to the bottom fitting
until new lubricant purges and fills the
thrust bearing.

1. Make sure the tires touch the ground.
DO NOT RAISE THE VEHICLE.

2. Lubricate the king pins through the
grease fittings on the top and bottom
of the knuckle. Figure 12.

3. Apply lubricant until new fubricant
comes from the thrust bearing seal
and the upper shim pack.

Figure 11

GREASE
FITTING

W

LUBE MUST
COME FROM
HERE

Figure 12 LUBE MUST

COME FROM

GREASE

Lubricating the King Pins
- Sealed Front Axles

NOTE

This procedure applies to 911, 921, 931,
932, 933, 934, 951, 961, 963, 971 and
975 Serles sealed front axies. See the
identification tag on the front of the
axle beam.

On sealed front axles, the grease fittings
are on the top and bottom king pin caps of
the knuckle.

Page 12

Lubricating the King Pins
- Easy Steer™ Front Axles

NOTE

This procedure applies to 941, 942, 943
and 944 Serles Easy Steer™ front axles.
See the identification tag on the front of
the axle beam.

On Easy Steer™ front axles, the grease
fittings are on the top and bottom king pin
caps of the knuckle.

NOTE

On 941, 942, 943 and 944 serles axles,
lubricate the axle before the axle is put
into service and after the first 4,000
miles (6,500 km) of operation.
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Lubrication and Maintenance

A WARNING

Do not work under a vehicle supported
only by jacks. Jacks can slip or fall
over and cause injury.

1. Lift the vehicle so that the tires are off
the ground. The tires should be off the
ground when the king pins are lubri-
cated. Support the vehicle with safety
stands. Put blocks in front and in back
of the rear wheels to keep the vehicle
from moving.

2. Lubricate the king pins through the
grease fittings on the top and bottom
of the knuckle. Figure 12.

3. Apply lubricant until new lubricant
comes from the thrust bearing seal
and the rear of the upper shim pack.

4. Lower the tires to the ground and
repeat steps 2 and 3.

Lubricating the Ball Studs
on the Steering Arm, the
Tie Rod Arm Ends and the
Drag Link

1. Make sure the tires touch the ground.

2. Apply lubricant until new lubricant
comes from the boot. Figure 13.

Figure 13

LUBE MUST
COME FROM
HERE

GREASE
FITTING

Lubricating the Grease
Lubricated Wheel
Bearings

See Figure 14,

1. Remove the tire and wheel assembly.
Remove and disassemble the hub.
See ‘Removing the Wheel Ends’ in
Section 6.

2. Remove the old lubricant from all
parts. Discard the seals. Inspect the
wheel bearings for wear or damage.

- Replace worn or damaged bearings.
See Section 7, ‘Preparing the Parts for
Assembly’.

3. Force the specified lubricant from.the
large end of the cones into the cavities
between the rollers and cage. Pack
the hub betwesn the bearing cups with
lubricant to the level of the smallest
diameter of the cups.

4. Instail the inner and outer bearing
cones into the cups in the hubs. The
bearing cups must be pressed tight
against the shoulder in the hubs

5. Instail new wheel seals in the hubs.

Figure 14
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Lubrication and Maintenance

6. Install the hub and the wheel and tire
assembly. Install the outer wheel
bearing cone in the hub. Install the
adjusting nut.

7. Adjust the wheel bearings. See
‘Adjusting the Wheel Bearings’ in
Section 5.

Lubricating Oil Lubricated
Wheel Bearings

See Figure 15.

1. Check the level on the cap. If the oil
level is not at the specified level on the
cap, remove the fill plug. Add the
specified oil until the oil is at the speci-
fied level.

Tightening Draw Key Nuts

NOTE

This procedure applies to all except
9801, 803 and 970 Series axles. See the
identification tag on the front of the
axle beam.

Tighten the nuts that hold the draw keys
on the side of the knuckle to 30-45 ib-ft
{41-61 N.m) at the foliowing times.
Figure 16.

® After the first 6,000 miles (10,000 km)
of new vehicle operation.

® Every 36,000 miles (58,000 km) of
operation.

Figure 15

Figure 16

DRAW KEY
NUT
30-45 LB-FT
{41-61 N-m)

~
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Figure 17 Lubrication Intervais
King Ping and Bushings Bail Stud and Grease Qil Lubricated
Modet Lubrication Wheel Lubricated Wheel Wheel Bearing
Number Interval Pasition Bearing interval interval
FC-301 3.000 miles(4.800Q kmj Off Ground
FC03 3.000 milas4.800 k) Off Ground Ball Studs on Oil Lubricated
= . Conventional and { wheel Bearings:
-301 3.000 miles(4.800 km} Off Greung Easy Steer Axles: Check the oil level
FB-931 50.000 milesi80.500 km) or 12 months On Ground Lubricate every every 1,000 miles
FD-933 50.000 mites(80,500 km) or 12 months On Ground 50,000 miles (1,600 km).
FD-951 50.000 milas(80.500 k) or 12 months On Ground gg;?t?.los k$|)1 :::;1 2 Change the oil
) * | when seals are re-
FE-970 3.000 mites(4.800 km) Of Graung ;
( ever comes first. | placed, the brakes
FF.g21 50,000 mites(80,500 km) or 12 months On Ground are relined or for
FF-931 50,000 miles(80.500 km) or 12 months On Ground Ball Studs on On-Highway Op-
FF.932 50.000 miles(80.500 km) or 12 months On Ground Sealed Axles: eration every
. Inspect the boot | 100,000 miles
FF-333 50,000 mites{80.500 km) or 12 manths On Groung on the ball studs (161,000 km) or
FF-934 50,000 miles{80,500 km)or 12 months On Ground every 96,000 once a year and
FF-g41 T OffGroung | Miles (154,000 | for On/Off High-
FF-942 5 Of Ground z:'::‘ ;‘;’ewesae':f::z way and Oft Road
. l Operation once a
FF.943 D OH Ground as necessary. vear.
FF-944 T Cff Ground
FF-961 50,000 mites(80,500 kmj or 12 months On Ground Grease Lubri-
FF-971 50,000 miles(80,500 km) or 12 months On Ground ;aet::n‘::'eel
FG-931 50,000 miles(80,500 km) or 12 months On Ground Change the
F(3-933 50,000 mites(80,500 kmj or 12 months On Ground grease when
FG-941 @ "Of Ground seals are re-
FG-943 ) Off Grouna | P'aced, the
. brakes are
FL-931 50,000 miles{80,500 km}) or 12 manths - OnGround reilr_led or for On-
FL-933 50,000 milas(80,500 km) or 12 months On Ground Highway Opera-
FL-941 ) Oft Ground | tlon every 30,000
FL-943 @ Off Ground miles (48,000 km)
_ or twice a year
FL-951 50,000 miles(80,500 kn) or 12 months On Ground and for On/OH
FU-910 3,000 miles(4,800 km) Off Ground Highway and Oft
FU-835 3,000 milas(4,800 km) Cff Ground Road Operatlon
twice a year.
NOTES:

@ Lubricate when the axle Is new and after the first 4,000 miles (6,500 km) of oparation.
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Inspection Before
Alignment

Check the following before doing a front
wheel alignment.

Inspection

See ‘Inspection’ in Section 3, Inspection.

Wheels and Tires

® Make sure the tires are inflated to the
specified pressure.

® Make sure the front tires are the same
size and type.

© Make sure the lug nuts are tightened
to the specified torque.

® Make sure the wheels are balanced.

Front Suspension

® Make sure all fasteners are tightened
to the specified torgue.

@ Inspect the leaf springs for wear and
damage. )

@ Inspect the shock absorbers for wear
and damage.

Rear Axle and Rear Suspension

Front tire wear can be caused by the rear
axle. If the outer edge of one front tire is
worn and the inner edge of the other front
tire is worn, check the following.

© Make sure all fasteners are tightened
to the specified torque.

® Make sure the leaf springs are not
worn or damaged.

Page 16

@ Make sure the bushings in the leaf
springs are not worn or damaged.

® Make sure the torque rods (if used)
are correctly adjusted.

@ Make sure the frame is not bent.

© Make sure the rear axle (especially a
tandem axle) is correctly aligned. See
the procedure of the manufacturer of
the vehicle or the suspension.

® Refer to any additional recommenda-
tions and specifications from the
manufacturer of the vehicle on rear
axles and suspensions.

Front Wheel Alighment

Check the front wheel alignment when the
following occur:

® Every 200,000 miles (320,000 km) or
24 months (normal maintenance).

® When the vehicle does not steer
corractly.

® To correct a tire wear condition.

There are two types of front wheel align-
ment: a minor alignment and a major
alignment.

Minor Front Wheel Alignhment

Do a minor front wheel alignment for all
normal maintenance conditions.

Do the minor front wheei alignment in the
following sequence:

1. Inspect all the systems that affect the
wheel alignment. See ‘Inspection
Before Alignment’ in this section.

2. Check and adjust the wheel bearings.
3. Check and adjust the toe-in.
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Major Front Wheel Alignment

Do a major front wheel alignment to cor-
rect steering and tire wear conditions.

Do the major front wheel alignment in the
following sequence:

1

Inspect all the systems that affect the
wheel alignment. See ‘Inspection
Before Alignment’ in this section.

. Check and adjust the wheel bearings.

Check and adjust the maximum turn
angle.

If the vehicle has power steering,
check and adjust the pressure relief in
the power steering system. See the
procedure on page 20.

Check and adjust the turning radius
angle (toe-out on turns or Ackerman
angle).

Check the king pin (or steering axis)
inclination.

. Check the camber angle.

8. Check and adjust the caster angle.

Check and adjust the toe-in.

Checking and Adjusting
the Wheel Bearings

A WARNING

Do not work under a vehicle supported
only by jacks. Jacks can slip or fall
over and cause injury.

1.

2.

Raise the vehicle so that the wheels
are off the floor. Support the vehicle
with safety stands.

Remove the capscrews and remove
the gasket and the cap from the hub.

3. Make sure that the brake drum and the
hub fasteners are tightened to the
manufacturer’'s specifications.

4. Attach a dial indicator with the mag-
netic base at the bottom of the hub or
the brake drum.

Adjust the dial indicator so that the
pointer is against the center of the
knuckle. Set the dial indicator on zero.
Figure 18.

NOTE

Do not push/puli at the top and the
bottom of the hub or drum. Pushing or
pulling at the top and the bottom will
not give a true reading of the end play.

5. Measure the end play by pushing/
pulling on the each side of the hub or
drum whife looking at the dial indicator.
The end play is the total travel ob-
served. [f the end play is not within
0.001-0.005 inch (0.025-0.127 mm),
adjust the wheel bearings. Figure 18.

8. If necessary, adjust the wheel bear-
ings. See steps 7-17.

Figure 18

WITH INDICATOR MOUNTED AT BOTTOM,
PUSH/PULL AT SIDES OF TIRE
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7. On Double Nut and Lock Fasteners,
bend the lockwasher off the jam nut.
Remove the jam nut, the lockwasher
and the pierced lock ring. Figure 19,

On Single Nut Fasteners, remove the
cotter pin from the adjusting nut.
Figure 20.

Figure 19

DOUBLE NUT
AND LOCK ADJUSTMENT

PIERCED

JAM  LOCK RING 3
NUT A
QW

B AN
o> J‘L’gé‘l‘(’" ADJUSTING
WASHER NUT

Figure 20

SINGLE NUT ADJUSTMENT

ADJUSTING
NUT

A CAUTION

Do not strike the adjusting nut with a
metal hammer. Do not use a hammer
and chisel or drift to loosen the adjust-
ing nut. This will damage the nut.

8. Use a torque wrench to tighten the
adjusting nut to 100 Ib-ft {136 N.m)
while rotating the tire in both direc-
tions. Figure 21.

9. Loosen the nut completely and then
tighten the nut to 20 Ib-ft (27 N.m)
while rotating the tire. Figure 21,

Figure 21 _ . 1. TIGHTEN NUTTO

S e ~17 100 LB-FT {136 N-m)
EC2 2, LOOSEN NUT
= COMPLETELY
3. TIGHTEN NUT TO

20 LB\-FT (27 N-m})

NOTE

When removing or installing the adjust-
ing nuts, use the correct wrench socket
to avoid damaging the adjusting nuts.
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10. On Single Nut Fasteneré, back off
the adjusting nut 1/8 turn. Figure 22.

On Double Nut and Lock Fasteners,
back off the adjusting nut 1/3 turn.
Figure 22.

11. On Single Nut Fasteners, install a
new cotter pin in the adjusting nut.

12. On Double Nut and Lock Fasteners,
install the pierced lock ring, the lock
washer and the jam nut.

13. On Doubie Nut and Lock Fasteners,
tighten jam nuts over 1-1/8 and 2-5/8
inch thread size to 200-300 Ib-ft (271-
407 N.m). Tighten jam nuts over 2-5/8
inch thread size to 250-400 Ib-ft (339-

542 N.m). o
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14. Measure the end play. The end play
must be 0.001-0.005 inch (0.025-0.127
m}. See steps 4-5.

15. On Double Nut and Lock Fasteners,
bend the edge of the lockwasher over
the jam nut.

16. Install the gasket and the cap on the
hub. Install the capscrews and tlghten
to 20-30 Ib-ft (27-41 N.m).

17. Lower the vehicle to the ground.
Check the correct vehicle operation.

Figure 22 SINGLE NUT FASTENERS:

BACK OFF NUT 1/8 TURN

4y DOUBLE NUT AND LOCK
¥s. FASTENERS:
. BACK OFF NUT 1/3 TURN

Adjusting the Maximum
Turn Angle

A CAUTION

Adjust the maximum turn angle only if
the manufacturer of the vehicle speci-
fies the adjustment. Do not jncrease
the maximum turn angle. If the angle
Is increased, the steering arms, the
cross tube and the tie rod ends will be
damaged.

Check the angle if the front tires rub
against the frame or if the steering gear
has been serviced. Use an alignment
machine to check the angle. See the
procedure of the manufacturer of the
equipment.

The stop bolt on the back of the knuckle
controls the maximum turn angle.

For power steering systems, the stop
bolt should NOT touch the knuckle or
beam {depending where instalied). The
stop bolt should always have a minimum
clearance of 1/8 inch (3 mm) as shown in
Figure 23.

For manual steering systems, Rockwell
recommends a stop bolt clearance of 1/8
inch (3 mm). Stop bolt contact is accept-
abie if no other stops are used in the
steering system.

CAUTION

If the stop bolt is missing, bent or
broken, the system requires
adjustment. See ‘Mechanical Stop’ in
this section.

NOTE

If the steering system is out-of-adjust-
ment, inspect the steering arm for
damage. Use a magnetic particle or
liquild penetrant inspection procedure
to inspect the steering arm. Pay par-
ticular attention to the bend, the taper
and the area near the ball stud. See
the procedure of the manufacturer of
the vehicle for additional procedures.

A CAUTION

In power steering systems, the hydrau-
lic pressure should relieve or ‘drop off’
at the end of the steering stroke (with
1/8 inch or 3 mm minimum clearance at
the stop bolt). if the pressure does not
relieve, the components of the front
axle will be damaged.
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Figure 23 _
KNUCKLE POSITIONS

FOR STOP BOLT
ADJUSTMENT

MAXIMUM i
TURN ANGLE

JAM NUT

STOP BOLT

1. Put a 1/8 inch (3 mm) spacer between
the the stop bolt and the boss on the
axle beam.

3. Turn the steering wheel until the boss
on the axle beam touches the spacer
in front of the stop bolt. Measure the
turn angle.

4. If the maximum turn angle is not to the
specifications of the manufacturer of
the vehicle, see the following.

A. Loosen the jam nut on the stop
bolt.

B. Turn the stop bolt until the speci-
fied angle is obtained. Figure 23.

C. Tighten the jam nut to 50-65 Ib-ft

(68-88 N.m), 6
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Adjusting the Pressure
Relief in the Power
Steering System

The pressure relief in the power steering
system stops or reduces pressure applied
to the axle in the full turn positions.

Check the pressure refief if the steering
arm is damaged or the power steering gear
is serviced.

Two types of systems are used to adjust
the pressure relief.

® Mechanical Stop on the Pitman Arm or
in the Assist Cylinder.

@ Hydraulic Pressure Relief in the Power
Steering Gear.

A CAUTION

Rockwell does not recommend a power
steering system that does not have me-
chanical stops or pressure relief before
the maximum turn angle is obtained.
The stops or the pressure relief are
used to prevent damage to the axle.

Mechanical Stop

Use the mechanical stop in the steering
system to adjust the pressure relief. Do not
use the stop bolt on the knuckle to adjust
the pressure relief.

NOTE
See the specified procedure of the
manufacturer of the vehicle.

A\ cauion

Use a pressure gauge to make sure that
the pressure drops from the maximum
system delivery pressure to a maximum
of 700-1000 psi (4825-6890 kPa) BEFORE
the full turning angle is achleved.
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Systems with mechanical stops are ad-
justed to stop travel 1/8 inch (3 mmy) before
the stop bolt touches the boss on the axle
beam. The adjustment is done on full right
and full left turn positions. Figure 24,

Figure 24
KNUCKLE POSITION
AFTER PITMAN ARM/CYLINDER
STOPS RESET

T

MAXIMUM
TURN ANGLE

.:;-.
A
»
JAM NUT

1/8 INCH (3MM)
STOP BOLT CLEARANCE

Hydraulic Pressure Relief
in the Steering Gear

NOTE
See the specified procedure of the
manufacturer of the vehicle.

NOTE
The stop bolit should always have a
minimum clearance of 1/8 inch (3 mm).

Hydraulic steering gears with poppet
valves are adjusted with a spacer between
the stop bolt in the knuckie and the boss
on the axie beam. The poppet valves are
adjusted to stop or reduce pressure at the
distance of the spacer. Figure 25.

Figure 25 KNUCKLE POSITIONS
FOR POPPET VALVE
SETTINGS

.
in

TURN ANGLE

f,

JAM NUT

STOP BOLT 1/8 INCH (3MM)

SPACER

Turning Radius Angle

See Figure 26.

When turning, the inner wheel must turn in
a greater angle than the outer wheel. This
angle is the turning radius angle (often
called the Ackermann angle). The angle is
built into the design of the tie rod arms, the
tie rod ends and the cross tube assembly
to give the best possible road contact and
to minimize tire wear during turns.

Check the turning radius angle with the
radius plates on the alignment equipment.
See the procedure of the manufacturer of
the equipment.

Figure 26
TURNING RADIUS ANGLE

CENTER
LINE

OF FRONT AXLE
U | %
o

CENTER -
LINE

OF CHASS% !

P

=

Page 21




Section 5
Adjustments

If the angle is not within specifications, tire
wear will occur. Inspect the knuckle, tie
rod arms, tie rod ends and cross tube for
wear or damage. Service as necessary.

King Pin Inclination
See Figure 27. '

NOTE

See the specifications of the manufac-
turer of the vehicle for the king pin
inclination specifications.

King pin (or steering axis) inclination is the
angle measured between the centerline of
the king pin and the vertical position (as
viewed from the front of the vehicle). The
king pin inclination and the camber angle
put the approximate center of the tire tread
in contact with the road. This reduces
steering effort and improves directional
stability,

Use an alignment machine to check the
king pin inclination angie. See the proce-

dure of the manufacturer of the equipment.

The king pin inclination is not adjustable.
If the inclination is not at the specified
angle, check the axle beam and knuckle
for damage. Service as necessary.

Figure 28
CAMBER

ZEROQ
OR NEUTRAL

LOAD

POSITIVE

)

1 !

~J

Figure 27
KING PIN INCLINATION

CAMBER —_|

KING PIN
INCLINATION

O

]

Page 22

Camber Angle
See Figure 28.

A CAUTION

The camber angle is not adjustable.
Rockwell does not recommend chang-
ing the camber angle or bending the
axle beam. If the axle beam is bent to
change the camber angle, the strength
of the axle is reduced and the warranty
is volded. The axle may be damaged if
bent. An axle damaged by bending
may cause a vehicle accident and
personal injury.

Camber is the angle of the tire with respect
to the ground. Camber is positive when
the distance between the top of the wheels
is greater than the distance at the ground.
A small amount of positive camber is built
into the knuckle because camber changes
with load. This results in a zero camber
angle when the vehicle is operated at the
normal load.

If camber is out-of-specification by more
than 1-1/2°, tire wear will occur. Bias ply
tires will show tire wear because of too
much camber more than radial tires.
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The camber angle is not adjustable. The
camber angle is machined into the axle
beam. If the camber angle is not at the
specified angle, check the axle beam and
the steering knuckle for damage. Service
as necessary.

Use an alignment machine to check the
camber angle. See the procedure of the
manufacturer of the equipment.

See the specifications of the manufacturer
of the vehicle for the correct camber set-

ting. The chart in Figure 29 gives the
specification Rockwell builds into the axle
but always use the specification of the
manufacturer of the vehicle.

Figure 29

CAMBER RECOMMENDATIONS

CONDITIONS

LEFT (DRIVER'S) SIDE

RIGHT SIDE

Camber angles machined into
axles.

+ Hubs not installed.

» Axle not installed in vehicle.
+ Load not applied on axle.

+3/4° Nominal

+1/4° Nominal

Camber angles of axles equipped
with hubs.

+ Axle not installed in vehicle.

+ Load not applied on axie.

+3/4° (£7/16°)

or
+1-3/16° to +5/16°
(final reading)

+1/4° (£7/16°)

or
+11/16° to -3/16°
(tinal reading)

Camber angles under load
+ Axle installed in vehicle

+11/16° to -3/16°
(final reading)

+3/16° to -11/16°
(final reading)
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Caster Angle

See Figure 30.

The caster angle is the angle from the
vertical position to the centerline of the
king pin when seen from the side of the
vehicle. if the top of the king pin axis is
toward the rear of the vehicle, the caster is
positive. Positive caster creates a self-
aligning moment to stabilize the vehicle
when driving straight ahead. If caster is
too much, steering effort will increase or
may amplify a shimmy condition.

The caster angle is controlled by tapered
shims installed under the leaf springs.
Adjust caster according to the procedure
of the manufacturer of the vehicle.

Use an alignment machine to check the
caster angle. See the procedure of the
manufacturer of the equipment.

Caster specifications are supplied by the
vehicle manufacturer. See the specifica-
tions of the vehicle manufacturer for
the caster setting. If caster specifications
are not available from the vehicle manu-
facturer, Rockwell recommends a caster
setting of +1° to +2-1/2° for vehicles with
manual steering and +2° to +4-1/2° for
vehicles with power steering. FE-970 and
FE-971 axles have a recommended caster
setting of -1/2° to -2°,

Figure 30
CASTER
CASTER
POSITIVE
4
FORWARD
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Adjusting the Toe-In

Specification:

e Unloaded Vehicles: 1/16 inch
(1.587 mm) + 1/32 inch (0.794
mm).

® Loaded Vehicles: 1/32 inch (0.794
mm) + 1/32 inch {0.794 mm).

Toe is the relationship of the distance
between the front of the front tires and the
rear of the front tires. When the front
distance is less than the rear distance, the
wheels are “toed-in". Toe-in is designed
into the vehicle to counteract the tendency
of the tires to toe-out when the vehicle is
driven. Incorrect toe-in will resuit in rapid
tire wear.

A CAUTION

Most tire wear is caused by incorrect
toe settings. Do not change camber or
caster settings to correct tire wear
problems. If the axle assembly is bent
to change caster or camber, the
strength of the axle is reduced and the
warranty is voided. An axle damaged
by bending may cause a vehicle acci-
dent and personal injury.

1. Make sure the vehicle is on a level
surface. Put blocks behind the rear
wheaels to prevent the vehicle from
moving. Raise the vehicle so that the
front tires are off the floor.

2. Use paint or chalk to mark the center
area of both front tires around the
complete outer surface of the tire.

3. Put the pointers of a trammel bar on
the marks of each tire. Rotate the
tires. Make sure a straight line is
marked on the outer surface of the tire.
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NOTE

Do not measure toe-in with the front
axle in the raised position. The weight
of the vehicle must be on the front axle
when toe-in is measured,

4.

Lower the vehicle to the floor. Move
the vehicle forward and backward 10
feet (3 meters).

Put the trammel bar at the back of the
tires. Raise the pointers so that the
pointers are level with the spindles.
Align the pointers with the marks on
the tires. Measure and record the
distance between the pointers.

Put the trammel bar at the front of the
tires. Raise the pointers so that the
pointers are level with the spindles.
Align the pointers with the marks on
the tires. Measure and record the
distance between the pointers.

Figure 31.

. To get the toe measurement, subtract

the reading of the front of the tires
from the reading at the back of the
tires. Figure 32.

If the toe measurement is not at the
specified distance, see the following
procedure.

a. Loosen the tube clamp nut and bolt
on each end of the cross tube.

b. Turn the cross tube until the speci-
fied toe-in distance is obtained.

c¢. Tighten the nut and bolt on each
end of the cross tube to the speci-
fied torque. See the Torque Chart
in Section 9.

Repeat steps 1-7 to check the toe-in
dimension.

Figure 31

Figure 32
FRONT
8

B MINUS A EQUALS TOE-IN

Page 25




Section 6
Removal

Removing the Drag Link

See Figure 33.

1

Remove the cotter pins from the ball
studs.

2. Remove the nuts from the ball studs.

3. Disconnect the drag link from the

4.

Pitman arm and the steering arm.

Inspect the drag link. See Section 7,
‘Preparing the Parts for Assembly.’

Figure 33

PITMAN LINK STEERING
ARM ARM

3. Remove the steering arm from the
knuckle. If necessary, tap on the end
of the arm with a leather or plastic
mallet to separate the arm from the
knuckle.

4. Remove the key from the steering
arm.

5. Inspect the steering arm. See Section
7, 'Preparing the Parts for Assembly.’

Figure 34

2.

Removing the Steering
Arm

See Figure 34.
1.

Remove the cotter pin and the nut that
fasten the steering arm to the drag
link. Disconnect the steering arm.

Remove the cotter pin and the nut that
fastens the steering arm to the
Knuckie.
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Removing the Tie Rod
Arms, the Tie Rod Ends
and the Cross Tube

1. Remove the cotter pins and the nuts
that fasten each tie rod end to the tie
rod arms. Figure 35.

2. Disconnect the cross tube assembly
from the tie rod arms. if necessary,
use a removal tool to separate the
tie rod end from the tie rod arm.
Figure 35.

3. Remove the cotter pin and the nut that
fasten the tie rod arms in the knuckle.
Figure 35. :
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Figure 35

TIE ROD
END

4. Remove the tie rod arms from the
knuckle. If necessary, tap on the end
of the rod with a leather or plastic
mailet. Remove the key.

5. If necessary, remove the tie rod ends.

See the following procedure.

Figure 36.

a. Mark the position each tie rod is
installed in the cross tube.

b. Remove the bolts and the nuts
from the clamp on the cross tube.

¢. Remove the tie rod ends from the
cross tube.

6. Inspect the parts. See Section 7,
‘Preparing the Parts for Assembly.’

Figure 36

CROSS
TIE ROD TUBE

Removing the Wheel Ends

A WARNING

Do not work under a vehicle supported
only by jacks. Jacks can slip or fall
over and cause injury.

1. Raise the vehicle until the wheels are
off the floor. Support the vehicle with
safety stands.

2. Remove the capscrews that fasten the
cap to the hub. Remove the cap and
the gasket.

NOTE

When the adjusting nuts are tightened
or loosened, always use the correct
size socket to avoid damaging the nut.

3. Remove the fasteners for the wheel
- bearings. See the following proce-
dure.

Double Nut and Lock Fasteners

a. Bend the tabs of the lock washer
off the jam nut and the adjusting
nut. Figure 37.

b. Remove the jam nut, the lock
washer, the pierced lock ring and
the adjusting nut from the knuckle.
Figure 37.

Figure 37

DOUBLE NUT
AND LOCK ADJUSTMENT

PIERCED
LOCK RING

NUT ‘ W )
@\@ ‘5-

JAM NUT
ADJUSTING

WASHER
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Single Nut Fasteners

a. Remove the cotter pin from the
adjusting nut. Figure 38.

b. Remove the adjusting nut and the
‘D’ washer from the spindle.
Figure 38.

4. Remove the outer wheel bearing cone
from the hub.

5. Remove the wheel and tire, the hub
and the drum as assembly.

5. Remove the capscrews that fasten the
caps to the top and the bottom of the
spindle. Remove the caps and the
gaskets. Figure 39.

Figure 38

SINGLE NUT ADJUSTMENT

ADJUSTING
NUT

%

PIN ‘D' WASHER

Figure 39

Removing the King Pins
and the Steering Knuckle

1. Remove the wheels ends as described
in this section.

2. Remove the air from the brake system.

Disconnect the air lines from the
brakes.

3. Remove the brake assembly from the
spindle. See the procedure of the
manufacturer of the brake.

4. Remove the tie rod arms and the
steering arms from the knuckle. See
the procedure in this section.
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NOTE

All models except FE-970, FF-971 and
FL-901 use threaded draw keys. Mod-
els FE-970, FF-971 and FL-901 use plain
draw keys.

6. Remove the plain or the threaded
draw keys. See the following proce-
dure.

Removing Plain Draw Keys

A WARNING

Wear safe eye protection. Do not hit
steel parts or tools with a steel ham-
mer. Parts or tools can break and
cause injury.

a. Use a brass hammer and a steel
drift to remove the draw key. Put
the drift on the small (‘D’-shaped)
end of the key. Figure 40.
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Figure 40

Removing Threaded Draw Keys

a. Loosen the lock nut until the top of
the lock nut is even with the end of
the draw key.

A WARNING

Wear safe eye protection. Do not hit
steel parts or tools with a steel ham-
mer. Parts or tools can break and
cause injury.

A caurion

Force must be directly applied to the
bottom of the nut and the end of the
key. If force is not directly applied, the
draw key will be damaged.

b. Use a brass drift and a hammer to
hit the end of the nut to loosen the
draw key. Figure 41.

¢. Remove the nut from the draw key.

Remove the draw key from the
knuckle.

Figure 41

NOTE

If the bushings are not being replaced,
do the following to prevent damaging
the bushings during king pin removal.

1. Remove any flaring on the drift
that may touch the knuckle pin.

2. Wrap tape to a thickness of 1/16
inch (1.5 mm) on the end of the
drift.

NOTE

For optimal tire wear on crowned road
surfaces, the right and the left king pin
bores in the beam are machined to
slightly different king pin angles. The
front of the beam must be installed
toward the front of the vehicle. The
front of the the beam is marked by the
identification tag on the front of the
beam and/or a white paint stripe on the
left (driver’s side) of the beam. If the
paint stripe or identefication tag are
missing, mark the front of the beam for
correct installation.

7. Use a brass drift and a hammer to
remove the king pins from the knuckle.
Figure 42.
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If the king pin is hard to remove, use a
hydraulic king pin remover. See the
Special Tool Chart in Section 9.

Figure 42

A wa RNING
Wear gloves when removing shims.
The shims have sharp edges.

8. Remove the knuckie from the axle
beam. Remove the shims, the thrust
bearing and the seal from between the
beam and the knuckie. Figure 43.

Removing the Bushings
from the Knuckle

1. Remove and discard the seal in front
of the bushing. Figure 44,

Figure 44 SEAL
\ (LIP MUST BE
“AWAY FROM

/2%, BORE)

2. Remove the bushing according to the
following procedure,

Nyion Bushings

8. Inspect the parts. See Section 7, a. Remqve the top and the bottom
‘Preparing the Parts for Assembly.’ bushing from the knuckle bore.
Figure 45.
Figure 43 KNUCKLE SHIMS Figure 45 NYLON
MY (BETWEEN = . BUSHING
KNUCKLE A , -
AND BEAM) o !

THRUST
BEARING
AND SEAL

A

|£ =

|
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Bronze and Easy Steer ™ Bushings

NOTE

On FF-, FG- and FL-Series axles the
bushings can be removed with Bushing
Service Kit from Kent-Moore Tools.

See the ‘Special Tools Chart’ in Section
9.

a. Make a tool to remove the bush-
ings. See Figure 47 for the dimen-
sions of the tool.

b. Put the knuckle on a press. Use a
press with a 5 ton capacity. Make
sure the knuckle does not move
when the bushings are removed.

c. Instail the tool in the top bushing.
Press the top bushing from the
knuckle bore. Figure 46.

d. Install the tool in the bottom bush-
ing. Press the bottom bushing
from the knuckle bore. Figure 46.

Figure 46

TOP BUSHING

BOTTOM
BUSHING
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Figure 47
Dimensions for Bushing Removal and Installation Tool
25 INCHES
(63MM)
fo—— SUITABLE LENGTH——+1
N ! _
! }

Axie | Dimension‘'X’ Dimension'Y’
ﬂ::,ebe, ( £0.001 inch) ( +0.025 mmj | { + 0.001 inch)| (+0.025mm)
FC-901 1.228 31.191 1.350 34.290
FC-903 1.228 3119 1.350 34.290
FD-901 1.427 36.245 1,552 39.420
FD-931 1.600 40.640 1.725 43,815
FD-933 1.600 40.640 1.725 43.815
FD-961 1.786 45.364 1.911 48.539
FE-970 1.600 40.640 1725 43.815
FF-921 1.787 45.389 1.911 48.539
FF-931 1,787 45.389 1.911 48,539
FF-932 1.787 45.389 1.911 48.539
FF-933 1.787 45,388 1.811 48.539
FF-934 1.787 45.389 1.911 48.539
FF-941 1.786 45.364 1.911 48.539
FF-g42 1.786 45,364 1.911 48,539
FF-943 1.786 45.364 1.911 48.539
FF-944 1.786 45.364 1.911 48,539
FF-961 1.786 45,364 1.911 48.539
FF-971 1.600 40.640 1.725 43.815
FG-931 1.787 45.389 1.811 48.539
FG-933 1.787 45.389 1.911 48,539
FG-941 1.786 45.364 1.911 48.539
FG-943 1.786 45,364 1.911 48.539
FL-931 1.992 50.596 2.116 53.746
FL-933 1.992 50.596 2.116 53.746
FL-941 1.990 50.546 2.116 53.746
FL-943 1,990 50.546 2.118 53.748
FL-951 1.992 50.596 2,116 53.746
FU-910 2.054 52.171 2.179 55.346
FU-935 2054 52.171 2.179 55.346
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Repairing of Parts

The repair or reconditioning of front axle
components is not allowed. Rockwell
recommends replacing damaged or out-of-
specification components. All major com-
ponents are heat treated and tempered.
The components cannot be bent,
welded, heated or repaired in any way
without reducing the strength or life

of the component and voiding the
warranty.

The following operations are prohibited on
front axle components.

1. Welding of or to the steering arms,
tie rod arms, the knuckies, the king
pins, the axle beams, the tie rod
assemblies, the hubs, the drums or
the brakes.

2. Hot or cold bending of the knuck-
les, the steering arms, the tie rod

~ arms, the ball studs, the axle
beams or the tie rod assemblies.

3. Drilling out of the holes in the axile
beam for the king pins.

4. Drilling out of the draw key holes in
the knuckle.

5. Spray welding of bearing diameters
on the knuckles or in the machined
bores.

8. Milling or machining of any compo-
nent.

A WARNING

If you use cleaning solvents, hot solu-
tion tanks or alkaline solutions incor-
rectly, injury can occur. To prevent
injury, follow the instructions supplied
by the manufacturer. Do NOT use
gasoline to clean parts. Gasoline can
explode.

Cleaning the Ground or
Polished Parts

Use a cleaning solvent to clean ground or
polished parts and surfaces. Kerosene or
diesel fuel can be used for this purpose.
DO NOT USE GASOLINE.

Do NOT clean ground or polished parts in
a hot solution tank or with water, steam or
alkaline solutions. These solutions will
cause corrosion of the parts

Cleaning the Rough Parts

Rough parts can be cleaned with the
ground or polished pants. Rough parts
also can be cleaned in hot sofution tanks
with a weak alkaline solution. Parts must
remain in the hot solution tanks until they
are completely cleaned and heated.

Drying the Cleaned Parts

Parts must be dried immediately after
cleaning. Dry parts with clean paper or
rags, or comprassed air. Do not dry bear-
ings by spinning with compressed air.

Preventing Corrosion and
Rust on Cleaned Parts

Apply a light oil to cleaned and dried parts
that are not damaged and are to be imme-
diately assembled. Do NOT apply oil to
the brake linings or the brake drums.

If parts are to be stored, apply a good rust
preventative to ali surfaces. Do NOT
apply the material to the brake linings or
the brake drums. Store the parts inside
special paper or other material that pre-
vents corrosion rust.
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Inspecting the Parts

Carefully inspect all parts before assembly.

See the following.

A. Inspect and replace any parts that are
worn, cracked or damaged, Check for
cracks with a die check or a magnetic
or florescent particle inspection.

B. Use a micrometer and a telescoping
gauge to measure the bore in the
knuckle. Rounding at the top and
bottom edges of the bore is accept-
able. Make sure the bushing is re-
moved from the knuckle,

Measure the bore in two positions at
the center line of the side of the
knuckle. If the average measurement
is more than the Knuckle Bore Maxi-
mum Diameter specification in Figure
56, replace the knuckle. Figure 48.

Repeat the measurement in two more
positions at the centerline of the front
of the knuckle, If the average meas-
urement is more than the Knuckle
Bore Maximum Diameter specification
in Figure 56, replace the knuckle.
Figure 48.

C. Use a micrometer and a telescoping
gauge to measure the inner diameter
of the bushing in the knuckle.

Measure the inner diameter of the
bushing in two positions at the center-
line of the side of the knuckle, If the
average measurement is more than
the Knuckle Bushing Maximum Inner
Diameter specification in Figure 56,
_replace the bushing. Figure 49,

Repeat the measurement in two more
positions at the centerline of the front
of the knuckle. If the average meas-
urement is more than the Knuckle
Bushing Maximum Inner Diameter
specification in Figure 56, replace the
bushing. Figure 49.

Figure 48

MEASURE KNUCKLE ; .
BORE IN FOUR !=:=::?

POSITIONS r— oo
(90° OPPOSED) ‘ ;:::::::t

il

Figure 49

MEASURE BUSHING —
BORE IN FOUR o
POSITIONS (7~ 7 4
(0° OPPOSED) A\l | |

\

i

[
——
N
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D. Use a micrometer and a telescoping
gauge to measure the bore in the
beam. Rounding at the top and bot-
tom edges of the bore is acceptable.

Measure the bore in two positions at
the centeriine of the side of the beam
between 1/2 inch (25mm) from the top
of the bore and 1/2 inch (25mm) from
the bottom of the bore. If the average
measurement is more than the Beam
Bore Maximum Diameter specification
in Figure 56, replace the beam.
Figure 50.
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Repeat the measurement in two more
positions at the centerline of the front
of the beam between 1/2 inch (25mm)
from the top of the bore and 1/2 inch
(25mm) from the bottom of the bore. |f
the average measurement is more
than the Beam Bore Maximum Diame-
ter specification in Figure 56, replace
the beam. Figure 50.

Figure 50

----------- 0.5 INCH
_______ (12.7MM)

MEASURE BORE
IN FOUR
POSITIONS
(90° OPPOSED)

~~~~~~~ [ 0.5 INCH
............ (12.7MM)

Figure 51

RECESSED WORN
CENTER LEVEL

3. A visible roller groove in the cup or the
cone inner race surfaces. The groove
can be seen at the small or large
diameter end of both parts. Figure 52.

lnspecting the Wheel
Bearings

Inspect the wheel bearings when the
knuckle is inspected or repaired.

Remove all lubricant from the bearings,
knuckle, hub and hub cap.

Inspect the cup, the cone and the rollers
and cage of all bearings. If any of the
following conditions exist, the bearing
MUST be replaced.

1. The center of the large diameter end
of the rollers is worn tevel or below the
outer surface. Figure 51.

2. The radius at the large diameter end of
the rollers is worn to a sharp edge.
Figure 51.

Figure 52

4. Deep cracks or breaks in the cup, the
cone inner race or the rolier surfaces.
Figure 53.
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Figure 53 Figure 54

Figure 55

5. Bright wear marks on the outer surface
of the roller cage. Figure 54.

8. Damage on the rollers and on the
surfaces of the cup and the cone inner
race that touch the rollers. Figure 54.

7. Damage on the cup and the cone
inner surfaces that touch the rollers.
Figure 55,
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Figure 56

Axle Wear Limits Specifications

Mode]
Number

Knuckle Bore
Maximum

Diameter

Beam Bore
Maximum

Diameter

Knuckle Bushing
Maximum

Inner Diamater

FC-901 T

1.361.in.(34.568mm)

1.238 in.{31.445mm)

1.240in.(31.496mm)

FC-901 2@

1.361 in.(34.569mm)

1.238 in.(34.445mm)

1.238 in.(31.442mm)

FC-903 ©

1.361 in.{34.568mm)

1.238in.{31.445mm)

1.240 in.{31.496mm)

FC-903 @

1.361in.(34.569mm)

1.238 in.(34.445mm)

1.238in.(31.442mm)

FD-901

1.563 in.(39.700mm)

1.4375 in.(36.5125mm)

1.438in.(36.525mm)

FD-931

1.736 in.{(44.094mm)

1.6110 in.(40.9194mm)

1.6105 in.(40.9067mm)

FD-933

1.736 in(44.094mm)

1.6110in.(40.9194mm)

1.6105 in.(40.9067mm)

FD-961

1.922 in(48.818mm)

1.7980.in.(45.6692mm)

1.796 in.(45.618mm)

FE-970

1.736 in.(44.094mm)

1.6110in.{(40.9194mm)

1.6105 in.{40.9067mm)

FF-921

1.922in.(48.818mm)

1.7980 in.(45.6692mm)

1.7875 in.(45.6565mm)

FF-931

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

1.7975 in.(45.6565mm)

FF-932

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

1.7975 in.(45.6565mm)

' FF-933

1.922 in.(48.818mm

1.7980 in.(45.6692mm)

1.7875in.(45.6565mm)

FF-934

1.7980 in.(45.6692mm)

1.7975 in.(45.6565mm)

FF-941

)
1.922 in.{48.818mm)
1.822 in.(48.818mm)

1.7980 in.(45.6592mm)

1.796 in.(45.618mm

FF-042

1.922in.(48.818mm)

1.7980 in.(45.6692mm)

FE-943

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

)
1.796.in.(45.618mm)
1.796 in.(45.618mm)

FF-944

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

- 1.796 in.{45.618mm)

FF-961

1.922in.(48.818mm)

1.7980 in.(45.6692mm)

1.796 in.(45.618mm)

FF-971

1.736 in.{44.094mm)

1.6105 in.{40.8067mm)

1.6105 in.(40.9067mm)

FG-931

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

1.7975 in.(45.6565mm)

FG-933

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

1.7975 in.(45.6565mm)

FG-941

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

1.796 in.(45.618mm)

FG-943

1.922 in.(48.818mm)

1.7980 in.(45.6692mm)

1.796 in.(45.618mm)

FL-931.

2.127 in.(54.025mm)

2.0030 in.(50.8762mm)

2.0030 in.(50,8767mm)

L-933

2.127 in.(54.025mm)

2.0030 in.(50.8762mm)

2.0030 in.(50.8767mm}

FL-841

2.127 in.(54.025mm)

2.0030 in.{50.8762mm)

2.001 in.(50.825mm)

FL-943

2.127 in.(54.025mm)

2.0030 in.(50.8767mm)

2.001 in.(50.825mm)

FL-951

2.127 in.(54.025mm)

2.0030 in.(50.8767mm)

2.0030 in.(50.8767mm)

FU-910

2.190in.(55.626mm)

2.0655 in.(52.4637mm)

2.0645 in.(52.4383mm)

FU-935

2.190 in.(55.626mm)

2.0655 in.(52.4637mm)

2.0645 in.(52.4383mm)

NOTES:

® Knuckles with nylon bushings.
@ Knuckles with bronze bushings.
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Installing Nylon Bushings
in the Knuckle |

1. Put the bushings in the knuckle bores.
Make sure the bushing is against the
bore in the knuckle. Instalil the king pin
to make sure the bushing is installed
correctly. Figure 57.

Figure 57 NYLON
BUSHING
- W Hr-
, . N
0
T\
il
—

40

Ream the bronze and Easy Steer bush-
ings after instaliation.

Installing the Bronze Knuckle
Bushings

1. Install the top bushing first.

2. Put the knuckle in a press so that the
top of the knuckle is toward the top of
the press. Make sure the top of the
bores are parallell to the top of the
press.

3. Put the bushing in the bore. Make
sure the hole in the bushing is aligned
with the hole in the bore. Figure 58.

Installing Bronze and
Easy Steer™ Bushings in
the Knuckle

NOTE

On FF-, FG- and FL-Serles axies, the
bushings can be Installed without a
press. Use the Bushing Service Kit
from Kent-Moore tools to install and
ream the bushings. See the ‘Special
Tools Chart’ in Section 9.

Use the tool shown in Figure 47 to install
the bushings.

Use a press with a minimum capacity of 5
tons.

Make sure the knuckie does not move
when installing the bushings.
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Figure 58

INSTALLATION
TOOL

U

4. Use the installation tool and press the
bushing 1/8 inch (3 mm) into the bore.
Release the pressure. Make sure the
bushing is straight.

5. Press the bushing until there is 0.135-
0.165 inch (3.5-4.0 mm) between the
bottom of the bushing and the bottom
of the top bore. Figure 59.
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0.135-0.165 INCH

Figure 59

TOP
BUSHING

—]

(3.5-4.0MM)
"

0.135-0.165 INCH

Figure 60

(3.5-4.0MM)

BOTTOM
BUSHING

10.

. Turn the knuckle over so that the

bottom of the knuckle is toward the top
of the press. Make sure the bore for
the bushing is parallel to the top of the
press.

. Put the bottom bushing in the bore.

Make sure the hole in the bushing is
aligned with the hole in the bore.

. Use the installation tool and press the

bushing 1/8 inch (3 mm) into the bore.
Release the pressure. Make sure the
bushing is pressed straight.

Press the bushing until there is 0.135-
0.165 inch (3.5-4.0 mm) between the
bottom of the bushing and the top of
the bottom bore. Figure 60.

Ream the bushings. See the proce-
dure in this section.

Installing the Easy Steer™
Bushings

1.
2.

Install the top knuckle bushing first.

Put the knuckle in a press so that the
top of the knuckle is toward the top of
the press. Make sure the top of the
bores are paraliel to the top of the
-press.

3. Put the bushing in the bore.

. Use the installation too! and press the

bushing 1/8 inch (3 mm) into the bore.
Release the pressure. Make sure the
bushing is pressed straight.

Press the bushing until the top of the
bushing is 0.352-0.382 inch (8.94-9.70
mm) below the top of the knuckle.
Figure 61. :

. Turn the knuckle over so that the

bottom of the knuckle is toward the top
of the press. Make sure the bore is
parallel to the top of the press.

7. Put the bottom bushing in the bore.

. Use the installation tool and press the

bushing 1/8 inch (3 mm) into the bore.
Release the pressure. Make sure the
bushing is straight.
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9. Press the bushing until the top of the
bushing is 0.352-0.382 inch (8.94-9.70
mm) below with the top of the knuckle.
Figure 61.

10. Ream the bushings. See the proce-
dure in this section.

Figure 61 TOP & BOTTOM
TOP KNUCKLE »/ BUSHING REAM
BUSHING DEPTH [ il
N —
y I} )__ -
Mg’ ,’
d! ~
& | Al
'
l

/ -
BOTTOM KNUCKLE
BUSHING DEPTH

Figure 62  PUSH DOWN LIGHTLY

Reaming the Bronze and
Easy Steer™ Bushings

A CAUTION

- Reaming with a fixed reamer.is the
only recommended procedure. Do not
hone or burnish the bushings. The
bushings will be damaged by honing or
burnishing.

1. Put the knuckle in a vise with brass
jaws.

2. See Figure 64 for the dimensions of
the reamer tool.

3. Slide the pilot of the reamer through
the top bushing until the reamer
blades touch the bushing. Figure 62.

4, Rotate the reamer with a light down-
ward pressure. Do not apply too much
force. Rotate the reamer smoothly.
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5. After the reamer cuts most of the top

bushing, make sure the tool does not
drop to the bottom bushing.

. After cutting the top bushing, guide

the reamer into the bottom bushing.
Repeat steps 3-5. Figure 63.

. Slide the reamer out of the bottom

bushing. If the reamer must be re-
moved through the top bushing, rotate
the tool in the opposite cutting
direction.

8. Clean all material from the bushings.

Figure 63

PUSH DOWN LIGHTLY
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Figure 64

BUSHING REAMER DIMENSIONS

REMOVABLE PILOT

OPTIONAL
\ 0 B REAMER ¢ |
ﬂ: \0 [ r = - - ?w-:l}r A |
O+ Y ) |
2.5 INCHES
{63MM) D + 2 INCHES
D Ind -t (80.8MM) ——
MINIMUM

GENERAL REAMER SPECIFICATIONS

MATERIAL: HIGH SPEED STEEL

NUMBER OF BLADES: IF DIMENSION ‘A’ IS 1.2205 INCH (31.0007 MM),
USE 8-12 BLADES. IF DIMENSION ‘A’ IS MORE
THAN 1.2205 INCH (31.0007 MM) , USE 10-14
BLADES.

CUT OF BLADES: RIGHT HAND CUT, LEFT HAND FLUTE

LENGTH OF BLADES: 2.50 INCHES (63.5 MM)

Lower Bilade Upper

Pliot Dlameter Diameter Pliot Diameter Upper

Dimension ‘A’ Dimenslion ‘B’ Dimension ‘¢’ Lower Pllot Length

{+0.00% inch or (+0.0005inchor | {+0.001 Inchor Ptlot Length Minimum
Axte +0.0245mm) +0.0127 mm) +0.0245mm) Dimension'D’ Rimension‘E’
Moded inch MM, Inch MM inch MM inch MM, inch MM,
FC-901 1.2225 |31.0515 |1.2375 |31.4325] t.2320 |31.2928 }6.75 17145 | 8.75 222.25
FC-501* 1.2225 §31.0515 [1.2375 | 31.4325{1.2320 131.29281{6.75 17145 (875 222.25
FC-$03 1.2225 [31.0815 112375 | 2314325 | 1.2320 [31.2028 | 6.75 1.7145 1 8.75 222.25
FD-901 1.4220 |36.1188 | 1.4370 | 36.4998 | 1.4315 | 36.3601 | 850 215.90 1050 |266.70
FD-901" 1.4220 136.1188 | 1.4370 | 36.4498 § 1.4315 | 36.3601 | 8.50 215.90 | 10.50 266.70
FD-931 1.5950 | 40.5130 | 1.6100 | 40.8940 | 1.6405 | 41.6687 | 8.50 21590 | 10.50 266.70
FD-933 1.5850 | 405130 | 15100 {40.8940 [ 16405 | 41.6687 | 8.50 21590 | 10.50 | 286.70
FD-961 1.7800 452120 | 1.7955 | 45.6057 | 1.7900 | 45.4860 | 10.25 26035 {1225 311.15
FE-970 1.5950 | 40.5130 | 1.6100 | 40.8940 { 1.6405 | 41.6687 | 8.50 21550 | 1050 | 266.70
FF-g21 1.7820 | 45.2628 {1.7970 | 456438 | 1.7915 | 45.5041 | 9.30 236.22 |11.30 | z287.02
FF-831 1.7820 | 46.2628 | 1.7970 | 45.6438 | 1.7915 | 45.5041 | 9.30 236.22 [11.30 28702
FF-932 1.7820 |46.2628 | 1.7970 | 45.6438 | 1.7915 | 45.5041 | 9.30 236.22 {1130 |287.02
FF-933 1.7820 [ 45.2628 | 1.7970 | 45.8438 | 1.7915 | 45.5041 | 9.30 23622 {11.30 |287.02
FF-934 1.7820 (452628 | 1.7970 | 45.5438 1 1.7915 | 45.5041 | 9.30 236.22 11130 ] 287.02
FF-g41 1.7800 [45.2120 [1.7955 | 45.6057 | 1.7900 | 454660 [ 10.25 |[260.35 | 1225 |311.15
FF-242 1.7800 | 45.2120 | 1.7955 | 45.6057 | 1.7900 | 45.4660 | 10.25 26035 | 12.25 31115

. Use these specifications when replacing the existing bushing with an Easy

Steer™ bushing.
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Figure 64 (Continued)

BUSHING REAMER DIMENSIONS

(Continued)

L.ower Blade Upper

Piiot Diameter Diameter Pliot Diameter Upper

Dimension'A’ Dimension '8’ Dimension'C' lLower PHlotLength

(+0.001 inchor (+0.0005 inchor | {+0.001inchor Pitat Length Minimum
Axie +0.0245mm) +0.0127 mm) +0.0245mm) Dimension'D’ Dimension 'E'
Model inch MM. Inch MM Inch MM Inch MM, Inch MM,
FF-243 1.7800 | 45.2120 | 1.7955 {45.6057 | 1.7900 | 45.4660 | 10.25 26035 (12.2% 311.18%
FF-944 1.7800 | 45.2120 | 1.7955 | 456057 | 1.7900 |45.4860 [ 10.25 |260.35 }12.25 | 31115
FF-961 1.7800 | 45.2120 | 1.7955 | 45.6057 | 1.7000 | 45.4660 | 10.25 260.356 1225 31115
FF.971 1,8950 | 40.5130 | 1.6100 | 40.8840 | 1.6405 | 41.8687 | 8.50 21580 } 1050 266.70
FG-931 1.7820 | 45.2628 | 1.7970 | 45.6438 | 1.7915 | 45.5041 } 9.30 236.22 | 11.30 287.02
FG-933 1.7820 | 452628 | 1.7970 | 45.6438 [ 1.7915 | 45.5041 1 9.30 236.22 | 11.30 287.02
FG-941 1.7800 | 45.2120 | 1.7955 | 45.6057 | 1.7900 | 45.4660 { 10.25 26035 | 1225 311.15
FG-943 1.7800 | 45.2120 | 1.7955 [ 456057 | 1.7900 | 454787 | 10.25 260.35 | 12.25 311.15
FL-931 1.9870 | 50.4698 | 2.0025 | 508635 19970 | 50.7238 | 10.10 256.54 {1210 307.34
FL-333 1,9870 | 50.4698 | 2.0025 | 50.8635}1.9970 | 50.7238110.10 256.54 | 1210 307.24
FL-941 1.8850 | 50.4190 | 2.0005 | 50.8127 | 1.9950 | 50.6730] 10.10 256.54 | 12.10 307.24
FL-943 1,9850 | 50.4190 | 2.0005 | 50.8127 | 1.9950 | 50.6730 | 10.10 256.54 | 12.10 307.34
FL-851 1.9850 | 50.4190 | 2.0005 |50.8127 | 1.9950 | 50.6730{ 10.10 256.54 1 12.10 307.34
Fi-910 20490 | 52.0446 | 2.0840 | 52.4256 [ 2.0585 |52.2859 | 11.32 287.52 |13.32 338.32
FU-938 20490 | 52.0446 | 2.0640 |52.4256 | 2.0585 |[52.2859 | 11.32 {28752 (1332 | 338.32
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Installing the Seals for the Figure 66 KING
Knuckie Bushings PN

1. Put the top of the knuckle in a vise with
brass jaws. The bottom of the knuckle
must be toward you. )

2. Put the seal in the bottom of the top

knuckle bore. The lip of the seal must CAP
be away from the bore. Figure 65,
) S
i SEAL :
Figure 63 - LIP MUST BE ~
AWAY FROM

4. Turn the knuckie over in the vise. The
jaws of the vise must hold the bottom
of the knuckle and the top of the
knuckle must be toward you.

5. Put the seal in the top of the bottom
knuckie bore. The lip of the seal must
be away from the bore. Figure 65.

6. Repeat step 3 of this procedurs.

3. Put the end cap for the knuckle on top Figure 67
of the seal. Slide the king pin through
the opposite knuckle bore. Use the MACHINED
King pin to install the seal. Figure 66. l

For bronze bushings, make sure the
bottom of the seal touches the
bushing.

For Easy-Steer™ and plastic bush-
ings, make sure the top of the seal is
even with the top of the knuckle. KNUCKLE

Figure 67. BORE ~— BUSHING
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Installing the Knuckle

NOTE

For optimal tire wear on crowned road
surfaces, the right and the left king pin
bores in the beam are machined to
slightly different king pin angles. The
front of the beam must be installed
toward the front of the vehicle. The
front of the the beam is marked by the
identification tag on the front of the
beam and/or a white paint stripe on the
left (driver’s side) of the beam. If the
paint stripe or identification tag are
missing, mark the front of the beam for
correct installation.

1. Clean the bores of the knuckle and the
axle beam,

2. Put the knuckle on the axle beam.
3. Install the seal on the thrust bearing.

On ‘cover’ type seals, instail the seal
over the open end of the bearing.
Figure 68.

On “flat’-type seals, put the seal over
the closed part of the bearing.
Figure 68,

THRUST
BEARING
SEAL
ASSEMBLY

Figure 68

SEAL TYPES

‘COVER' ‘FLAT’

R
RETAINER (OPEN SIDE UP)
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4. Slide the seal and thrust bearing
assembly between the bottom of the
axle beam and the knuckle. Make
sure the seal is toward the beam.
Figure 69.

A WARNING

Wear gloves when installing shims.
The shims have sharp edges.

5. Install the shims according to the
following procedure.

A. Inspect the shims. Replace dam-
aged shims.

B. If a new shim pack must be deter-
mined, select the amount of shims
that will give the smailest end play.

C. Put a pry bar between the steering
arm boss and the axle beam. Lift
the knuckle and slide the shim pack
between the top of the beam and
the knuckle. Figure 70.

D. Make sure all the bores are
aligned. if the bores are not
aligned, the parts will be damaged
when the king pin is installed.

E. Remove the pry bar.
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Figure 70

PRY BAR p
/'”T_._ ‘
PR -

- il
. _’\“'\i

Figure 71

6. Instail the king pin according to the
following procedure. Figure 71.

A. Apply the specified lubricant to the
bottom half of the king pin.

B. Install the pin in the top of the
knuckle. Make sure the word
‘TOP’ is toward you.

C. Rotate the pin so that the slots are
aligned with the holes in the
knuckie.

A caution
Do not force the pin through the top
bushing or the shims will be damaged.
D. Push the pin through the top bush-
ing, the seal and the shim pack. If
the pin is difficult to install, make
sure the parts ars aligned.

A WARNING

Wear eye protection. Do not hit steel
parts with a steel hammer, Parts can
break and cause injury.

E. Push the pin into the bottom bush-
ing. If necessary, use a brass
hammer to drive the pin into the
bushing. Make sure all parts are
aligned.

F. Make sure the slots in the pin are
aligned with the holes in the axle
beam.

NOTE

Do not drive or tighten the draw keys
into the knuckle until the end play is
checked and adjusted.

NOTE

All models except FE-970, FF-971 and
FL-901 use threaded draw keys. Mod-
els FE-370, FF-971 and FL-901 use plain
draw keys.

7. Install the top draw key in the front of
the knuckle. Install the bottom draw
key in the back of the knuckle. Make
sure the key goes through the siot in
the pin. Figure 72.
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Figure 72

Figure 74

MAGNETIC BASE
LOCATED AT EITHER
. PLACE

8. Check the end play of the knuckle
according to the following procedure.

A. Hit the boss of the knuckie with a
rubber mallet to move the parts in
position. Figure 73.

B. Turn the knuckle to the straight
{forward) position.

C. Attach a dial indicator. Put the
base on the knuckle. Put the tip on
the center of the king pin. Set the
dial indicator on ‘zero’ (0).

Figure 74,

Figure 73
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D. Use one of the following proce-
dures to measure the end play.

©® Put a pry bar between the knuckle
and the top of the axle center.
Push the knuckie up and measure
the end play. Figure 75.

A WARNING

If a hydraulic jack is used to measure
end play, use two safety stands to
support the axle. If safety stands are
not used, the axle can fall and cause

Infury.

® Put a block of wood and a hydraulic
jack under the bottom of the
knuckle. Raise the knuckle until
the pointer on the dial indicator
stops. Figure 76.

E. Repeat steps C and D with the axle
- in the full right and full left turn
positions.
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Figure 75

F. The end play must be 0.001-0.025
inch (0.025-0.635 mm} in all posi-
tions.

If the knuckle binds or 0 {zero) end
play is measured, remove shims
from the shim pack.

If more than 0.025 inch end play is
measured, add shims to the shim
pack.

A WARNING

Wear eye protection. Do not hit steel
parts with a steel hammer. Parts can
break and cause injury.

A CAUTION

Make sure the draw key is installed
completely or the locknut is tightened
to the specified torque. If not installed
correctly, the knuckle pin and the axie
beam will be damaged.

NOTE

All models except FE-970, FF-971 and
FL-901 use threaded draw keys. Mod-
els FE-970, FF-971 and FL-901 use plain
draw Keys.

9. Install the draw keys. See the follow-
ing procedure.

Plain Draw Keys

Use a hammer and a brass drift to
install the draw key in the axle beam
and knuckle. Make sure the key is
installed 1/32-1/8 inch (1-3mm) below
the outer surface of the beam.

Figure 77.

Figure 77
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Threaded Draw Keys

On threaded draw keys, install the lock
nut and tighten to 30-45 ib-ft (41-54

N.m). Figure 78. o

Figure 78

30-45 LB-FT

10. Install new gaskets and the caps on
the top and the bottom of the knuckle.
Install the capscrews and the washers
and tighten to 20-30 Ib-ft (28-40 N.m).

Figure 79. o

Figure 79
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11.

12.

13.

14,

13.

18.

17.

18.

19.

20.

Connect the tie rod arm to the knuckie.
See the procedure in this section.

Install the brake assembly on the
knuckle. See the procedure of the
manufacturer of the vehicle.

Lubricate the wheel bearings. See
Section 4, Lubrication.

Install the drum and the wheel and tire
assembiy.

Lubricate the wheel bearings. See
Section 4, Lubrication and Mainte-
nance.

Install the outer wheel bearing cone in
the hub. Instail the adjusting nut.

Adjust the wheel bearings. See Sec-
tion 5, Adjustments.

Install the cap and the gasket on the
hub. Install the capscrews and tighten
to 20-30 Ib-ft (27-41 N.m).

Lower the vehicle to the ground.
Check for correct operation.

Check and adjust the toe-in. See
Section 5, Adjustments.
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Installing the Tie Rod
Arms, the Tie Rod Ends
and the Cross Tube

NOTE

If a different tie rod arm is installed,
(such as for increasing the maximum
turn angle) the steering geometry is
changed and may cause tire wear. See
Rockwell Technical Service Aid, TSA-

87121 to choose the correct tie rod arm.

Contact your Rockwell service repre-
sentative.

1. Press the key in the slot in the arm.
Figure 80.

2. Install the tie rod arm in the knuckle.
Figure 80.

Figure 80

ARM

A CAUTION

Tighten the nuts to the specified
torque. If the nuts are not tightened to
the specified torque, the parts will be
damaged.

3. Install the nut on the tie rod arm.
Tighten to the specified torque. See
the Torque Chart on page 52. 0

4. Install the cotter pins. If the neces-
sary, tighten the nut until the holes are
aligned. Do not loosen the nut to
install the cotter pin.

NOTE

The cross tube has right-hand threads
on one end and left hand threads on
the other end. Make sure the ends are
installed on the tube.

5. If removed, install the tie rod ends on
the cross tube to the position marked
during removal. Figure 81.

If new tie rod ends are installed, thread
the ends equally on the cross tube to
the required length,

6. Install the nuts and the bolts in the
clamps. Tighten to the specified
torque. See the Torque Chart on page
52. Figure 81.

7. Connect the tie rod ends into the tie
rod arms.

8. ‘Instail the nuts on the tie rod ends.
Tighten to the specified torque. See
the Torque Chart on page 52. o

Figure 81

TIE ROD
END TUBE
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9. Install the cotter pins. |f necessary,
tighten the nut until the holes are
aligned. Do not loosen the nut to
install the cotter pin.

10. Check and. if necessary, adjust the
toe-in. See Section 5, Adjustments.

Installing the Steering
Arm
See Figure 82.

1. Press the key in the slot in the arm.

2. Install the steering arm in the knuckle.

3. Connect the steering arm to the drag
link.

A CAUTION

Tighten the nuts to the specified
torque. If the nuts are not tightened to
the specified torque, the parts will be
damaged.

4. Install the nuts. Tighten to the speci-
fied torque. See the Torque Chart on
page 52.

5. Install the cotter pins. If the neces-
sary, tighten the nut until the holes are
aligned. Do not loosen the nut to
install the cotter pin.

6. Lubricate the steering arm. See Sec-
tion 4, Lubrication and Maintenance.

7. Check for correct operation.

Installing the Drag Link

See Figure 83.

1. Connect the drag link to the steering
arm,

2. Connect the drag link to the Pitman
arm.
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A CAUTION

Tighten the nuts to the specified
torque. If the nuts are not tightened to
the specified torque, the parts will be
damaged.

3. Install the nuts. Tighten to the speci-
fied torque. See the Torque Chart on
page 52.

4. Install the cotter pins. If the neces-
sary, tighten the nut until the hoies are
aligned. Do not loosen the nut to
install the cotter pin.

5. Lubricate the drag link. See Section 4,
Lubrication and Maintenance.

6. Check for correct operation.

Figure 82

PITMAN LINK STEERING .
ARM ARM
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Specifications
Lubricant Specifications - Front Axle
Description Lubricant Specification
Drag Link, King Pins, ® Muiti-Purpose Chassis Grease,
Steering Arm, Tie Rod Ends 8 % 12-hydroxy lithium stearate grease,
and Grease Lubricated NLGI Grade #1,
Wheel Bearings Rockwell Specification, 0-617-A,

or equivalent

® Multi Purpose Chassis Grease
8% 12-hydroxy lithium stearate grease,
NLGI Grade #2
Rockwell Specification 0-617-B,
or equivaient.

Oil-Lubricated Wheel Bearing Lubricant Specifications

Rockwaell
Lubricant Minimum Maximum
Specification Outside Qutside

Number Description Croas Reference Temperature Temperature
0-76-D Hypoid Gear Oil GL-5, S.A.E. 80W/90 -15° F (-26° C) Nene
0-76-E Hypold Gear Oil GL-5, S.A.E, 75W/90 -40° F (-40° C) None
0-76-J Hypoid Gear Oil GL-5, S.A.E. 7T5W -40¢ F {-40° C) +35°F (+2°C)
0-76-L Hypoid Gear Oll GL-5, S.A.E. 75W140 | -40°F (-40° C) None
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Front Axle Torque Hliustration
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Front Axle Torque Specifications

Torque Range
item Description Size Lb-Ft N.m
1 Steering Arm to 5/8"-18 80-115 82-155
Drag Link Nut 5/8"-18 60-115 82-155
3/4"-16 80-170 123-230
7/8"-14 160-300 217-407
2 Steering Arm to 7/8"14 250-450 339-610
Knuckle Nut 714 390-725 | 529-982
1-1/8"-12 550-1025 | 746-1389
1-1/4"-12 775-1450 | 1051-1965
1-1/2"-12 1350-2525 | 1831-3423
3 Knuckle Cap Capscraw 5/16"-18 20-30 28-40
4 Stop Screw Locknut 172"-13 50-65 68-88
5 Draw Key Nut 7/16"-20 30-45 41-61
6 Tie Rod Arm to 7/8"-14 250-450 339-610
Knuckle Nut 1"-14 390-725 529-982
1-1/8"-12 550-1025 [ 746-1389
1-1/4"-12 775-1450 | 1051-1965
1-1/2"-12 1350-2525 | 1831-3423
7 Tie Rod Arm to 7/8"-14 160-300 217-406
Tie Rod End Nut 1"-14 250-450 339-610
1-1/8"12 350-650 | 475-881
1-1/4"-12 500-675 678-915
8 Cross Tube Clamp Nut 5/8"-11 40-60 55-81
3/4"-10 155-175 211-237
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Special Tools
Kent-Moore Owatonna Snap-On* 3
Description Tool Number D | Tool Number 2 | Too! Number
King Pin Remover J 36138 4240 20 Ton:
CG430HYB
35 Tom:
CG730HY
King Pin Bushing Service Kit | &
Basic Service Kit PT 4375 _— e
FF- and FG-Series Kit PT 4370-10 -_— ———
FL-Series Kit PT 4370-20 S —_—
NOTES:

@ Order Kent-Moore tools from, Kent-Moore Heavy Duty Division, 29874 Little Mack,
Roseville, Ml 48066-2298.

@ Order Owatonna tools from OTC Toll and Equipment Division, 655 Eisenhower Drive,
Owatonna, MN 55060.

See your local Snap-On® dealer.
@ Use Basic Service Kit along with the corract axle series kit.

@
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DRIVE AXLE

Description

The Rockwell drive axle is equipped with a single reduc-
tion standard carrier mounted in front of axle housing.
The carrier has a hypeid drive pinion, a ring gear set and
bevel gears in the differential assembly.

A straight roller bearing (spigot) is mounted on the head
of the drive pinion. All other bearings in the carrier are
tapered roller bearings. Whenthe carrier operates, there
is & normai differential action between the wheels all the
time.

The standard final drive ratio is 3.58 : 1. Other ratios are
also available.

Lubrication

Lubrication recommendations are given in seclion 24
"Lubrication”of this manual under heading “Differential”.
Additional [ubrication information are covered in "Fleld
Maintenance Manual No. 5" annexed to the end of this
section,

During initial stages of normal operation, tiny metal par-
ticles are freed from mating surfaces of moving paris.
These metal particles are carried by the [ubricant through
the assembly and act as lapping compound which ac-
celerates wear of alt parts. To ensure maximum lite of
the differential and prevent prematurs failure, the original
“factory fill" lubricant shouid be drained. CHANGE
BREAK-IN OIL AFTER 1,000 MILES (1 600 KM) BUT
NO MORE THAN 3,000 MILES (4 800 KM) OF INITIAL
OPERATION, THEN ACCORDING TO THE LUBRICA-
TION AND SERVICING SCHEDULE. DRAIN THE
UNIT WHILE IT IS STILL WARM FROM OPERATION.
This prevents lubricant contamination caused by dif-
ferences in the “factory fill" and the lubricant used by the
operator whan fopping up.

Maintenance

A proper vehicle operation is the beginning of a preven-
tive maintenance, such as good fubrication and good
differential use. The most common types of drive axle
carrer failures are spinout, shock, fatigue and fubrica-
tion. Avoid naglecting these points as it would be the first
step to improper maintenance, expensive repalrs, and
axcesslve downtime.

Inspect the pinion oil seal, axle shaft flange and carrier
to housing gaskets for evidence of lubricant leakage.
Tighten the bolts and nuts, or replace the gaskets and
seals to correct leaks. Malntenance of the axie mount-
ings consisis primarily in a regular and systematic in-
spection of the air suspension units and radius rods as
direcled in section 16 "Suspension”.

Removal and replacement

The following procedure deals with the removal of the
drive axle assembly and its attachments as a unit. The
method used to support the axle during removal and
disassembly depends upon local conditions and avail-
able equipment.

Removal

1. Raise vehicle by its jacking points on the body (see
Section 18 "Body" under heading "Vehicle jacking
points” untif vehicle body is approximately 3' {1 m) from
floor. Place jack stands under frame. Remove drive axle
wheels (if required, reterio section 13 "Wheels, hubs and
tires").

2. Exhaust compressed air from the air supply system
by opening the drain cock of each air reservoir.

3. Disconnact the prdpeiier shaft as directed in section
9 "Propeller shaft”" of this manual.

4. Onboth sides of vehicle, unscrew fasteners retaining
front wheelhouse plastic guards then remove them from
vehicle.

5. Disconnect both height control valve links from air
spring mounting plate brackets.

6. Remove cable ties securing the ABS cables (!f vehicle
50 equipped) to the service brake chamber hoses, then
disconnect the ABS cable connectors located at the
opposite extremity of the sensor ends.

NOTE: When you remove cable tles to ease opera-
tlon, remember to replace them afterwards.

7. Disconnect the brake chamber hoses. Position the
hoses so they will not be damaged when removing axle.

8. Install jacks under the axle jacking points to support
the axie weight.

9. Remove the four shock absorbers as outlined in
section 16 (Suspension) under "Shock absorber
removal”.

11 -1
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10. Remove the lower and upper longitudinal radius rod
supports from vehicie subframe as outlined in section 16
(Suspension) under “Radius rod removal”,

NOTE: The upper mouniing bolt of each lower
radius rod support is accessible from the last bag-
gage compariment.

11. Remove the transversal radius rod support from
vehicle subframe,

12. Remove the two air spring retaining nuts from each
of the four air spring lower mounting plates.

13. Use the jacks to lower axle. Carefully pull away the
jacks and axle assembly from under vehicle.

Replacement

Reverse previous removal procedure 1o reinstail drive
axle.

NOTE: Refer to section 16 "Suspenslion” for proper
tightening torques of suspension components.

Disassembly and reassembly

Disassembly and reassembly procedures are explained
under applicable headings in "Rockwell Field Main-
tenance Manual No. 5" annexed to this section.

Gear set identification

Gear set identification is explained under applicable
heading in “Rockwell Field Maintenance Manual No. 5"
annexed to this section.

Adjustments

Adjustments are explained under applicable headings in
“Rockwell Field Maintenance Manual No. 5" annexed to
this section,

Fastener torque chart

A differential fastener torque chart is given in "Rockwell
Field Maintenance Manual No. 5" annexed to this sec-
tion.

Tire matching

Drive axie tire matching is explained under applicable
heading in section 13 (Wheels, hubs, and tires) of this
manual.

Drive axle alignment

Description

The axle alignment consists in aligning the axle accord-
ing to the frame. The axle must be perpendicular to the
frame. The afignment is achieved with the use of shims
inserted between the lower longitudinal radius rod sup-
ports and the frame. Drive axle alignment is factory set
and is not subject to any change, except if vehicle has
been damaged by an accident or if there is requirements
for part replacement.

CAUTION: If this setting Is altered significantly, the
vehicle will produce offset tracking (dog tracking).

If axie has been removed for repair or servicing and if all
members are reinstalled exactly at the same piace, the
axle alignment is not necessary. However, if the suspen-
sion supports have been replaced or altered, proceed
with the following instructions to verify or adjust the drive
axie alignment.

Procedure

1. Park vehicle on level fioor, then chock front vehicle
wheels.

2. Using two jacking points {(which are at least 30"
(76 cm) apart) on drive axle, raise vehicie sufficiently so
that wheels can turn freely at about 1/2" from ground,
secure in this position with safety stands, then release
parking brake.

3. Using an optical toe & tracking system installed on
each side of drive axle, fix and position the projector in
center of wheel. Measure the distance on each side of
projector mounting rods; distance should be equat on
both sides. if not, loosen wing nut, adjust projector to the
proper distance, then tighten wing nut. Refer to figure 1.

MAIEH01.1

FiG. 1 - Optical toe and tracking system Installation
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4. install a target board on sach side of vehicle, at level
of the last baggage compartment front wall (see instal-
lation in fig. 2).

5. Connect the projectors and set to zero; rotate the
wheel, and set projectors to zero at four opposite posi-
tions. I Is important that mark remains to zero when
rotating the wheel in order to eliminate wheel run-out.

8. Aim the projector on the target board, then measure
distance between target center line (provided by the
projector) and the frame post located right beside the
farget board. Note measure, then repeat on other side
(refer to fig. 2). Dimensions obtained are ideniified RR
on rear right hand side and RL on rear left hand side.

7. Move target boards toward front of vehicle, i.e. at lavel
of the first baggage compartment front wall (see instal-
lation infig. 2).

8. Aim the projector on the target board, then measure
the distance between target center line (provided by the
projector) and the frame post located right beside the
target board. Note measure, then repeat on other side.
Dimensions obtained are identitied FR on front right hand
side and FL on front left hand side.

9. Subiract measure faken at rear of vehicle from
measure taken at front of vehicle onthe same side. Note
result. Repeat previous operation on other side of
vehicle. Note result.

FR-RR = RESULT "A"
FL - RL = RESULT "B"

10. The results on either side must be equal or less than
3/4" (19 mmy; if one or both results exceed 3/4" (19 mm),
take a corrective measure as regards the axle position.

11. Correct axle position by inserting a shim between
the lower longitudinal radius rod support and the frams,
on right or left side of vehicle according to the previous
resuits.

CAUTION: The proper tightening torque of the lon-
gitudinal radlus rod support nuts Is 130-140 Ibf«t
{177-190 N'm)

12. Perform again steps & to 10 in order to ensure that
axle is truly perpendicular to the frame.

11-3
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FL. 12 3/8"
RL — 117/8"
12"

Resuit "B"

In this case, the resuit on both
sides is 1/2", so the alignment is
satistactory and doesn't need
corrective measure.

First baggage compartment
front wall

o o o —— o —— - —

I Last baggage compartment

11

c,"m

11 172"

|
{
|
I

front wall
l Target board
T e ity |
|
=
2N
FR 11"
\_/ RR - t11/2°
L - e
Result "A"
Ve
P N S
- .

FIG. 2 - Demonstration of drive axle alignment check
(Intentionai misalignment of rear axles for a better understanding)

MAJEI102
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TAG AXLE

Description

The tag axle is located behind the drive axle. It carries
a single wheel and tire on each side. The standard
system allows unloading of the tag axle air springs
without raising axie, while the optional system enables
unloading and raising of the tag axle (refer to Qperator's
Manual for details about control location). These both
systems have been designed for the same purpose:

- shortening of the wheelbase, thus allowing tighter
tuming in tight maneuvering areas as in a parking ot or
when turning a short corner.

- transterring extra weight and additional traction to the
drive wheels on a slippery surface.

CAUTION: Never exceed 30 mph (50 km/h) with tag
axle up or unioaded and resume normal driving as
soon as possible.

The tag axle service brakes operate only when the axle
Is in the normal driving (loaded) position.

Removal and replacement

The following procedure deals with the removal of the
tag axle assembly along with the suspension com-
ponents. The method used to support the axle and
suspension components during removal and disassemb-
ly depends upon iccal conditions and available equip-
ment.

Removal

1. Raise the vehicle by #ls jacking points on the body
(see Section 18 "Body" under heading "Vehicle jacking
points” untit vehicle body is approximately 3' (1 m) from
floor. Place jack stands under frame. Remove tag axle
wheals (if required, refer to section 13 "Wheels, hubs and
tires™.

2. Exhaust compressed air from the air supply system
by opening the drain cock of each air reservoir.

3. Install jacks under tag axie jacking points 1o suppont
the axle weight.

4, Disconnect tag axie lifting chain coliars from lower
longitudinal radius rods (only for vehicle equipped with
ihe retractable tag axie).

5. Remove the propeiler shaft as directed in section 9
"Propelier shaft" of this manual,

8. Disconnact the tag axle brake chamber hoses. Posi-
tion the hoses so they wili not be damaged when remov-
ing axle.

7. Remove the air spring retaining nuts from each of the
two upper mounting plates.

8. Disconnect hose from the air spring upper mounting
plate.

9. Remove the two shock absorbers as oullined in
section 16 "Suspension” under "Shock absorber
removal”.

10. Disconnect the lower longiludinal radius rods as
oullined In section 16 "Suspension” under "Radius rod
removal”.

11. Disconnect the transversal radius rod.
12. Disconnect the upper longitudinal radius rod.

13. Use the jacks to move the axle forward ahead of
transmission, then lower it down,

CAUTION: On vehicles equipped with automatic
transmission (with or witout the output retarder),
move tag axle assembiy very carefully paying a spe-
clal attention to the U-shaped section as the trans-
misslon end components may be easlly damaged
with a false maneuver.

Replacement

Reverse previous removal procedure to reinstall tag
axle.

NOTE: Refer to section 16 "Suspension" for proper
tightening torques of suspension components,

Tag axle alignment

Description

The axle alignment consists in aligning it parallel to the
drive axle position. Before aligning tag axle, proceed
with the drive axle alignment (see previous heading) and
keep results in mind. The tag axie alignment is achieved
with the use of shims inserted between the lower lon-
gitudinal radius rod supports and axle. Tag axle align-
ment is factory set and is not subject 1o any change,
except if vehicle has been damaged by an accident or if
there is requirements for part replacement.

CAUTION: If this setting Is altered significantly, it
wlil cause excessive tire wear.

if axle has been removed for repair or servicing and if all
members are reinstalled exactly at the same place, the
axle alignment is not necessary. However, if the suspen-
sion supports have been replaced or changed in position,
proceed with the following instructions to verify or adjust
the tag axle alignment.
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Procedure

1. Park vehicle on level floor, unload tag axle {or lift, if
50 equipped) using the appropriate control located on the
right lateral console (refer to "Operator’s Manual” for
detalls), then chock front vehicle wheels.

2. Using two jacking points {which are at least 30"
(76 cm) apan) on drive axle, raise vehicle sufficiently so
that wheels are raised about 1/2" from ground, secure in
this position with safety stands.

3. Using jacking points ontag axle, raise axle sufficiently
{no more than 1/2" from ground) to turn tag axle wheels
freely.

4. Using an optical toe & tracking system instalied on
each side of tag axle, fix and position the projector in
center of wheel. Measure the distance on each side of
projector mounting rods; distance should be equal on
both sides. If not, loosen wing nut, adjust projector to the
proper distance, then tighten wing nut. Refer to previous
figure 1.

B. install a target board on each side of vehicle, at level
of the last baggage compartment front wall (see instal-
lation in fig. 3).

6. Connect the projectors and set to zero; rotate the
wheel and set projectors to zero at four opposite posi-
tions. It is important that mark remains to zero when
rotating the wheel in order to eliminate whesl run-out.

7. Aim the projector on the target board, then measure
distance between target center line (provided by the
projector) and the frame post located right beside the
target board. Note measure, then repeat on the other
side (refer to fig. 3). Dimensions obtained are identitied
RR on rear right hand side and RL on rear left hand side.

8. Move target boards toward front of vehicle, i.e. at level
of the first baggage compartment rear wall (see installa-
tion in fig. 3}.

9. Aim the projector on the target board, then measure
the distance between target center line (provided by the
projector} and the frame post located right beside the
target board. Note measure, then repeat on the other
side. Dimensions obtained are identified FR on front
right hand side and FL on front left hand side.

10. Subtract measure taken at rear of vehicle from
measure taken at front of vehicle onthe same side. Note
resull. Repeat previous operation on other side of
vehicle. Note result.

FR-RR = RESULT "C"
FL-RL = RESULT"D"

11. The results on either side must be equal or less than
3/4" (19 mm); if one or both resuits exceed 3/4" (19 mm),
take a cormective measure as regards the axie position.

12. Moreover, to make sure that tag axle is parallel to
the drive axle, subtract the result "C" from the result "A"
(obtained previously in drive axle alignment); the resuit
should be 1/4" {6 mm} or less, i not take a corractive
measure as regards the tag axle position.

13. Repeat the same operation on other side, i.e.
“B" - "D",; again the result should be 1/4" (6 mm) or iess,
if not take a corrective measure as regards the tag axle
position.

"A"."C" = 1/4" (6 mm) OR LESS

"g8"«"D" = 1/4" (6 mm) OR LESS

14, Correct axle position by inserling a shim between
the lower longitudinal radius rod support and the axle, on
right or left side of vehicle according to the previous
resutts.

CAUTION: The proper tightening torque of the lon-
gitudinal radlus rod supponrt nuts Is 130-140 Ibf«ft
{(177-180 Nem).

15. Perform again steps 7 to 13 in order to ensure that
axle is truly parallel to the drive axle.
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First baggage compartment

I rear walt :
9 13/16" | 9 5/8"
(r) owneid N s
I
1
[
}
o — — - —— ] !
| |
{ I
[ |

T Lo @)
1 ;
|
|

Last baggage compariment

i
t
I front wall
| | Target board
'I ————————————— |
I ] :
! N I
FL 9 13/18" i I FR 9 5/8"
RL — 91/2 * : v/ ; RR - 97/8"
5/16 * | L. l — 1/ H
Result "D" At Resuit "C"
o
Result "B"  1/2 * - Resulf"A"  1/2"
Result "D" - 5/16" Resuit "C" - 1/4"
3/16" ., = 1/4"
inthls case, the difference on both
sldes Is less than or equal to 1/4"
(6 mm), so the alighment is satis- \. =t
factory and doesn’t need a correc-
tive measure.

MASZ1103

FIG. 3 - Demonstration of tag axle alignment check
(intentional misatignment of rear axles for a better understanding)
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SPECIFICATIONS

DRIVE AXLE

Make . . . . e e e Rockwell international
Mogel . . . e 61143
Differential carrier model . . . . . . . . L e e RS-23-180
Wheeltrack . . . . . . . . . e e 75.6" {1920 mm)
GeartyPe . . . e e e e, Hypoid
AXletYPE L e e e e e full floating
Finalend ratio (standard) . . . . . . . .. . . . e 3.58:1
{Other ratios available)

bubecapacily . . . . .. .. . e 22.6 US qts (21,4 lifers)
TAG AXLE

Make . . . e e Prevost
TYPE . e e e e, Replaceable spindles
Wheeltrack . . . . . . e e e 81" {2 057 mm)
Toealignment . . . . . . . L e 0+£3/32" {0 £ 2,4 mm)

. . =
‘,@ o B
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service Information Letters will be issued from time to time to acquaint usars with the latest

service procedures. The number, date and tile of publications pertaining to this section should be noted Detow as
soon as received. These should then be filed for fulyre reference.

NUMBER DATE SUBJECT







$2.00 MAINTENANCE MANUAL NO. 5
' REVISED 3-91

_Single Reduction
Diﬂerenﬂal Carriers s

¢ Single Axles

* Rear of Tandem Axles
* Front Drive Steering
Axles

(See inside front cover for
specific axle modeis)

Use only genuine Rockwell Parts



Axle Models Covered In This Manual

Single drive axles:
A-150 E-100 F-140 H-172 Q-100 R-163 RS-16-140 RS-23-180

B8-100 E-105 G-161 L-100 Q-145 R-170 RS-17-140 RS-26-180
B-140 E-150 H-100 L-140 RL-170 S-170 RS-16-141 RS-36-180
B-150 F-100 H-140 L-155 R-100 U-140 RS-17-141

C-100 F-106 H-150 - L-172 R-140 W-170 RS-19-145

D-100 F-120 H-162 M-172 R-155 RS-13-120 RS-21-145

D-140 F-121 H-170 QT-140 R-160 RS-15-120 RS-23-160

Rear axle of tandem axles:

SDHD SL-100 SQHD SSHD SuU-170 RT-34-140 RT-40-145 RT-48-180
SFHD SLHD SR-170 ST-170 SUHD RT-40-140 RT-44-145 RT-52-180
SHHD SQ-100 SRHD S8THD SW-170 RT-34-145 RT-46-160 RT-58-180
Front drive steering axles:

FDS-75 FDS-85 FDS-83 FDS-1807 FDS-2100 FDS-2107 FDS-2111  FDS-2117
FDS-78 FDS-90 FDS-1800 FDS-1808 FDS-2101 FDS-2110

Service Notes

This Field Maintenance Manual describes the correct service and repair procedures for Rockwell Single
Reduction Carriers. The information contained in this manual was current at the time of printing and
is subject to change without notice or liability.

You must follow your company safety procedures when you service or repair equipment. Be sure you
understand all the procedures and instructions before you begin work on the unit.

Rockwell uses the following types of notes to give warning of possible safety problems and to give infor-
mation that will prevent damage to equipment:

A WARNING:

A warning indicates procedures that must be followed exactly. Injury can occur if the procedure
is not followed.,

A CAUTION:

A caution indicates procedures must be foliowed exactly. If the procedure is not followed, damage
to equipment or components can occur. Personal injury can also occur in addition to damaged
or malfunctioning equipment or components.

0 TORQUE:

The torque symbol is used to indicate fasteners that must be tightened to a specific torque value.

NOTE:

A note indicates an operation, procedure or instruction that is important for correct service.

Some procedures require the use of special tools for safe and correct service. Failure to use these special
tools when required, can cause injury to service personne! or damage {o vehicle components.

This manual is written in Rockwell Universal Language System (RULS).
Copyright 1986 Rockwell International
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Standard Single Reduction Carriers drive pinion and ring gear set and bevel gears in the
Without Diff. Lock differential assembily.
Rockwell single reduction standard carriers, Figure 1, A straight roller bearing (spigot) is mounted on the
are used in most Rockwell single axles, rear of head of the drive pinion. Ali other bearings in the
tandem axles and front drive steering axles. carrier are tapered roller bearings.
The single reduction carrier models are front mounted When the carrier operates, there is normal differential
into the axle housing. These carriers have a hypoid action between the wheels all the time.

Figure 1

Standard Carrier

Tapered Roller @

Bearings

Hypoid Drive Pinion
and Ring Gear

Carrier
Jf/”/”

Straight Rolier
Bearing

Tapered Roller
Bearing

Tapered Rolter
Bearing

Beve! Differential ‘

Gears

Housing
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Single Reduction Carriers with Driver
Controlied Main Differential Lock (Diff.
Lock)

Rockwell singte reduction carriers with Differential

l.ock, Figure 2, have the same type of gears and
bearings as the standard type carriers.

The differential lock is operated by an air actuated
shift assembly that is mounted on the carrier. When
the differential lock is activated, the shift collar is

[~
(=]
=
[*]
o
7]

moved along the splines of the axle shaft toward the
differential case. When the splines on the collar are
engaged with splines on the differential case the axie
shafts and differential assembly are focked together,
When the carrier operates in the locked position,
there is no differential action between the wheeis,
When the carrier is operated in the unlocked position,
there is normal differential action between the wheels
all the time.

Shown With Differential
Lock Engaged

Carrier

Hypoid Drive Pinion
and Ring Gear

Straight Roller Bearing

Carrier With Diff. Lock

Tapered Roller
Bearings

Shift Assembly

Tapered Rolier Bearing

Housing

Shift
Collar

Axle Shaft

Splines

Tapered Roller Bearing

Differential Case

Beval Differential Gears
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Remove Differential Carrier
From Axle Housing

IMPORTANT: If the vehicle is equipped with a driver
controlled main differential ock, see complete
instructions beginning on page 53. To tow a vehicle
see instructions on pages 25 and 26.

1. Raise the end of vehicle where the axle is
mounted. Use a jack or other fifting tool.
Figure 3.

WARNING:

Do not work under the vehicle if supported by
jacks or lifting tools only, Jacks and lifting tools
can slip and cause injury.

_.

Figure 3

Jack Stands <

2. Put jack stands under each spring seat of the axle
to hold vehicle in the raised position. Figure 3.

3. Remove the plug from bottom of axle housing and
drain lubricant from the assembly.

4. Disconnect the driveline universal joint from the
pinion input yoke or flange on the carrier.
Figure 4.

5. Remove the capscrews* and washers or stud
nuts® and washers from the flanges of both axle
shafts.

6. Loosen the tapered dowels* in the flanges of both
axle shatfts as follows.

*Some Rockwell carriers do not have the parts described.
Page 4

Figure 4

A WARNING:

Wear safe eye protection. Do not hit the round
driving lugs on the head of axle shafts. Lugs can
break and cause Injury.

A. Hold a 1-1/2 inch diameter brass drift against
the center of the axle shaft, inside the round
driving lugs. Figure 5.

Figure 5

‘ \\\

Brass Hammer

Priving Lugs




NOTE:

A 1-1/2 inch diameter brass hammer can be used as
a drift.

B HMit the end of the drift with a large hammer
(five to six pounds) and the axle shaft and
tapered dowels will loosen.

A CAUTION:

Do not use a chisel or wedge to loosen the axle
shafts and dowels. The chisel or wedge can
damage the hub, axle shafts and, if used, oil seals.

7. Aemove the tapered dowels and both axle shafts
from the axle assembly.

8. Place a hydraufic roller jack under the differential
carrier to support the assembly. Figure 6.

Figure 6

Roller
Jack

9. Remove alil but the top two carrier to housing
capscrews or stud nuts and washers.

10. Loosen the top two carrier to housing fasteners
and leave attached to the assembly. The fasteners
will hold the carrier in the housing.

1. Loosen the differential carrier in the axle housing.
Use a leather mallet to hit the mounting flange of
carrier at several points.

NOTE:

Some carrier models have threaded puller screw
holes In the mounting flange. Puller screws can be
used to loosen and puil the carrier from the axle
housing. If puller screws are used, clean the
threaded holes before the puller screws are
installed.

12. After the carrier is locosened, remove the top two
fasteners.

Disassembly ;

13. Carefully remove the carrier from the axie housing
using the hydraulic roller jack. Use a pry bar that
has a round end to help remove the carrier from
the housing.

A CAUTION:

When using a pry bar be careful not to damage the
carrier or housing flange. Damage to these surfaces
will cause oll leaks.

14.Remove and discard the carrier to housing gasket.

15. Lift the differential carrier by the input yoke or
flange and put the assembly in a repair stand.
Figure 7. Use a lifting tool for this procedure. Do
not lift by hand. A carrier stand can be made by
using the drawing on page 6.

Figure 7

Differential
Carrier

Repair
Stand .

Remove The Differential And
Ring Gear From The Carrier

NOTE:

Before you start work on the differential carrier in-
spect the hypoid gear set for damage. If the in-
spection shows no damage, the same gear sef can
be used again. Measure the backlash of the gear
set and make a note of the dimension. Flgure 8.
(See procedure on page 46, Steps 1 to 5.) Adjust
the backlash to the same dimension after the gear
set Is Installed Into the carrier.
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A carrier stand, part number J 3409-01 is available
from Kent-Moore, Heavy-Duty Division, 29784 Little

Mack, Roseville, Michigan 48066-2298,

Handle and Screw.

Screw 3-1/2"

Long x 5/8 Dia.
with Flats on end to
fit Handle and 2-1/2
Length of Thread
on othar end,

Plug 4” Dia. x 7" Long with
one end turned 3" Long

to fit Pipe. Drilt 2" Hole /

and Mill 3/16"” Wide Slot 2™

from top.

Chamfer end of Pipe
for Welding.

Carrier Stand

Plates 8’ Long x 3/4 Thick x 1-1/4 Wide Handle 7" Long with Slot
Drill 3/8 Hole thru with a Tongue to fit Slot in Bar in one end to fit Clamp Screw.
Weid Plates to Bar.

Bar 2" Dia. x 9" Long

with one end Slotted

to fit Plate.

Shape and Size
of Holes to fit

Carrier.
Woeld afl around after
pressing plug in Pipe.
23-12"
Center to Center
of Pipe.

Page 6
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Figure 8

Dial Indicator

1. Loosen the jam nut® on the thrust screw*.

2. Remove tha thrust screw* and jam nut* from the
difterential carrier. Figure 9.

Figure 10

Thrust Block

Thrust Screw
& Jam Nut

3. Rotate the differential carrier in the repair stand

until the ring gear is at the top of the assembly.

4, Mark one carrier leg and bearing cap for the pur-

pose of correctly matching the parts when you
assemble the carrier. A center punch and hammer
can be used to mark the parts. Figure 11.

Figure 9

Figure 11

NOTE:

Some Rockwell carrier models have a thrust block”.
The thrust block will fall away from the ring gear in-
side the carrler when you remove the thrust screw,

Figure 10,

5. Remove the cofter keys*, pins* or lock plates*

that hold the two bearing adjusting rings in posi-
tion. Use a small drift and hammer to remove pins.
Each lock plate is held in position by two
capscrews. Figure 12.

*Some Rockwall carriers do not have the parts described.
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Figure 12

Removing
Cotter Key

Removing
Lock Plate

6. Remove the capscrews and washers that hold the
two bearing caps on the carrier. Each cap is held
in position by two capscrews and washers.
Figure 13.

Figure 13

Bearing

7. Remove the bearing caps and bearing adjusting
rings from the carrier. Figure 14,

Figure 14

Bearing Cap Bearing

Adjusting Ring

8. Safely lift the main differential and ring gear
assembly from the carrier. Put the assembly on a
work bench. Figure 15,

Figure 15

8. Remove the thrust block® from inside the carrier.

Disassemble the Differential and

Ring Gear Assembly

1. if the matching marks on the case halves of the
differential assembly are not visible, mark each
case half with a center punch and hammer. The
purpose of the marks is to match the plain half
and flange half correctly when you assemble the
carrier. Figure 16.

*Some Rockwsll carriers do not have the parts described.

.




2. Remove the lock wire* capscrews* and washers*
or boits*, nuts* and washers that hoid the case
halves together,

A\ waRNING:

Wear safe eye protection. Do not hit steel parts

with a steel hammer. Parits can break and cause

injury.

3. Separate the case halves. If necessary, use a
brass, plastic or leather mallet to loosen the parts.

4. Remove the differential spider {cross), four pinion
gears, two side gears and six thrust washers from
inside the case haives. Figure 17,

Figure 17

Spider,
Pinions &
Thrust Washers

section

§. If the ring gear needs to be replaced, remove the
bolts*, nuts*, and washers* that hold the gear to
the flange case half.

6. If rivets” hold the ring gear to the flange case half,
remove the rivets as follows:

A. Carelully center punch each rivet head in the
center, on the ring gear side of the assembly.

B. Drill each rivet head on the ring gear side of
the assembly to a depth equal to the thickness
of one rivet head. Use a drill bit that is 1/32 of
an inch smaller than the body diameter of the
rivets. Figure 18. ‘

Figure 18

3 Z

)
—;

Correct

C. Press the rivets through holes in the ring gear
and flange case half. Press from the drilled
rivet head,

A CAUTION:

Do not remove the rivets or rivet heads with a
chisel and hammer. The chisel can damage the
flange case half. Figure 18.

7. Separate the case half and ring gear using a
press. Support the assembly under the ring gear
with metal or wood blocks and press the case half
through the gsar. Figure 19.

Figure 19

Case Half

Supports

*Some Rockwaell carriers do not have the parts described.
Page 9
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2 Disassembly

8. If the differential bearings need to be replaced,
remove the bearing cones from the case halves.
Use a bearing puller or press. Figure 20.

Figure 20

Puller

. Remove the nut and washer* from the drive pi-
nion, Figure 21,

. Remove the yoke or flange bar.

. Remaove the yoke or flange from the drive pinion, [f

the yoke or flange is tight on the pinion, use a
puller for removal. Figure 22.

Remove the Drive Pinion and
Bearing Cage From Carrier

1. Fasten a yoke or flange bar to the Input yoke or

flange. The bar wili hold the drive pinion in posi-

tion when the nut is removed. Figure 21.

Figure 22

Yoke Puller

Flange Puller

“Figure 21

Flange Bar

Page 10

A CAUTION:

Do not use a hammer or mallet to loosen and
remove the yoke or flange. A hammer or mallet can
damage the parts and cause runout or alignment

prablems.

' 5. Remove the capscrews and washers that hold the

bearing cage in the carrier. Figure 23,

Figure 23 Bearing Cage

*Some Rockwell carriers do not have the parts described.
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A WARNING:

Wear safe eye protection. Do not hit steel parts
with a steel hammer. Parts can break and cause
infury.

§. Remove the cover® and seal assembly and
gasket® from the bearing cage. If the cover* is
tight on the bearing cage, use a brass drift and
hammer for removal. Figure 24,

Figure 24

Bearing

Cover and
Seal Assembly

Gasket

7. If the pinion seal is@#@maged, remove the seal
from the cover*. Use a press and sleeve or seal
driver. If a press is not available, use a screwdriver
or small pry bar for removal. Discard the pinion
seal.

NOTE:

If the carrier does not have a cover and seal
assembly the pinion seal will be mounted in the
outer bore of the bearing cage. Remove the seal
after the drive pinion is removed from the bearing
cage.

Figure 25 Drive Pinion

and Bearing Cage

Shims

c
=
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8. Remove the drive pinion, bearing cage and shims
from the carrier. If the bearing cage is tight in the
carrier, use the foliowing procedures to loosen the
cage. Figure 25,

& warnING:

Wear safe eye protection. Do not hit steel parts
with a steel hammer. Parts can break and cause
injury.

A. Hit the bearing cage at several points around
the flange area with a leather, plastic or rubber
mallet.

B. Some bearing cages have threaded puller
screw holes*® in the mounting flange. Puller
screws can be used to loosen and puil a tightly
fitted cage from the carrier. If puller screws are
used, clean the threaded holes before the
puller screws are installed. Figure 26,

Figure 26

Puiier Screw

A CAUTION:

Do not use a pry bar to remove the bearing cage
from the carrler. A pry bar can damage the bearing
cage, shims and carrier.

9. If the shims are in good conidtion, keep the shims
together for use later when the carrier is
assembled.

10. If shims are to be discarded because of damage,
first measure the total thickness of the pack. Make
a note of the dimension. The dimension will bs
needed to calculate the depth of the drive pinion in
the carrier when the gear set is installed.

*Sorne Rockwell carriers do not have the parts describsed.
Page 11




Disassemble The Drive Pinion
And Bearing Cage

Figure 27 — (Pinion & Bearing Cage Assembly)

. - Qil Seai
Drive Pinion ———

Outer Brg.
Flange or (Cup & Cone)

Yoke Spacer

8rg. Spacer
At S———
Inner Brg.
(Cup & Cong)
Snap Ring Er.zig}‘\ Spigot Brg.

1. Put the drive pinion and bearing cage in a press.
The pinion shaft must be toward the top of the
assembly. Figure 28.

Figure 28

Drive Pinion

Support

Spigot Bearing

Page 12
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Support the bearing cage under the flange area
with metal or wood blocks. Figure 28.

3. Press the drive pinion through the bearing cage.
Figure 28,

NOTE:

The inner bearing cone and bearing spacer or
Spacers will remain on the pinion shaft.

A WARNING:

Wear safe eye protection. Do not hit steel parts
with a steel hammer. Parts can break and cause
injury.

4. It a press is not available, use a leather, plastic or
rubber mallet to drive the pinion through the bear-
ing cage.

5. I the pinion oil seal is mounted directly in the
outer bore of the bearing cage, remove the seal at
this time. Be careful that you do not damage the
mounting surfaces of the bearing cage. Figure

9.

If the seal is a one piece design (without mounting
flange), discard the seal.

If the oil seal is a tripfe-lip design (with tlange),
inspect the seal for damage. f the surfaces of the
seal and the yoke or flange are smooth and not
worn or damaged, you can use the seal again
when you assemble the carrier.

Figure 29

A CAUTION:

Be careful when using a screwdriver or pry bar to
remove the seal. Do not damage the wall of bore.
Damage to the bore can cause ojl leaks,

0
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5. If the pinion bearings need to be replaced, remove 8. If the spigot bearing needs to be replaced, put the

the inner and outer bearing cups from the inside of drive pinion in a vise. Install a soft metal cover
cage. Use a press and sleeve, bearing puller or a over each vise jaw to protect the drive pinion.
small drift and hammer. The type of tool used
depends on the design of the bearing cage. 9. Remove the snap ring* from the end of drive pi-
Figure 30. nion with snap ring pliers that expand.

Figure 32,

When a press is used, support the bearing cage

under the flange area with metal or wood blocks.
Figure 32
Figure 30 Spigot Bearing
Snap Ring

NOTE: | |
Some spigot bearings are fastened to the drive pl- ‘
nion with a speclal peening tool. Figure 33.

Figure 33

7. 1t the pinion bearings need to be replaced, remove
the inner bearing cone from the drive pinion with a
press or bearing puller. The puller MUST fit under
the inner race of the cone to remove the cone cor-
rectly without damage. Figure 31.

Peening
Points

Figure 31 ¥ 7T
Press
Drive Pinion

Inner Bearing Cone

Bearing Puller

Supports *Some Rockwell carriers do not have the parts described.
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10. Remove the spigot bearin

with a bearing puller. Fig

ure 34,

g from the drive pinion

Figure 34

Bearing Puiler

Bearing

Page 14

NOTE:

Some spigot bearings are a two-piece assembly,
Remove the Inner race from the pinion with a bear-
ing puller. Remove the outer race/roller assembly
from carrier with a drift or & press. Figure 35,

Figure 35 Remove Cuter
Race &
Rolier Assy,
from Carrier

Remove Inner
Race from Pinion.
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Clean Ground and Polished
Parts:

1. Use a cleaning solvent to ciean ground or polished
parts or surfaces. Kerosene or diesei fusl oil can
be used for this purpose. DO NOT USE
GASOLINE.

A WARNING:

Be careful when using cleaning solvents. Follow the
solvent manufacturer’s instructions for safe use to
prevent injury,

2. Use a tool with a flat blade if required to remove
gasket material from parts. Be careful not to
damage the ground surfaces.

3. DO NOT clean ground or polished parts in a hot
soiution tank, water, steam or alkaiine solutions.

Clean Rough Parts:

1. Clean rough parts the same as cleaning ground
and polished parts.

2. Rough parts can be cleaned in hot solution tanks '
with a weak alkaline solution.

3. Parts must remain in hot solution tanks until com-
pletely cleaned and heated.

A WARNING:

Be careful when using hot solution tanks and
alkaline solutlons. Follow the alkaline manufac-
turer's instructions for safe use to prevent Injury.

4, Parts must be washed with water until the alkaline
solution is removed.

Clean Axle Assembilies:

1. A complete axle assembly can be steam cleaned
on the outside to remove dirt.

are Part

c
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2. Before the axle is steam cleaned, close or put a
cover over all openings in the axie assembly. Ex-
amples of openings are breathers or vents in air
chambers.

Dry Parts That Have Been
Cleaned:

1. Parts must be dried immediately after cleaning and
washing.

2. Dry the parts using soft clean paper or cloth rags.

3. Except for bearings, parts can be dried with com-
pressed air.

A CAUTION:

Damage to bearings can be caused if dried by
rotating with compressed air.

Prevent Corrosion and Rust on
Cleaned Parts:

1. Apply axle lubricant to cleaned and dried parts that
are not damaged and are to be assembled,

2. To store parts, apply a special material that
prevents corrosion and rust to all surfaces. Wrap
them in a special paper that prevents corrosion
and rust,

Inspect Parts:

it is very important 10 inspect all parts carefully and
completely before the axle or carrier is assembled.
Check all parts for wear and replace damaged parts.
Repiacement of damaged or worn parts now, will pre-
vent failure of the assembly later.

1. Inspect Tapered Roller Bearings:

Inspect the cup, cone, rollers and cage of all
tapered roller bearings in the assembly. If any of
the following conditions exist, the bearing MUST
be replaced.

Page 15



Prepare Parts
for Assembly

e section

A. The center of large diameter end of rollers worn
level with or below the outer surface. Figure 36,

Figure 36

Worn Radius

Worn Surface

B. The radius at large diametsr end of rollers worn
to a sharp edge. Figure 36.

C. A visible rolier groove in the cup or cone inner
race surfaces. The groove can be seen at the
smail or large diameter end of both pans.
Figure 37,

Figure 37

D. Deep cracks or breaks in the cup, cone inner
race or roller surfaces. Figure 37.

Page 16

E. Bright wear marks on the outer surface of the
roller cage. Figure 38.

Figure 38 P

| / Wear Marks

F. Damage on rollers and on surfaces of the cup
and cons inner race that touch the rollers.
Figure 39,

Figure 39 Etching & Pitting

.Q)

G.Damage on the cup and cone inner race sur-
faces that touch the rollers, Figure 40,
Figure 40
L2




2. Inspect Hyproid Drive Pinion and Ring Gear Sets:

A. Inspect hypoid pinions and gears for wear or
damage. Gears that are worn or damaged
MUST be replaced.

A CAUTION:

Hypoid drive pinions and ring gears are machined
in matched sets. When a drive pinion or ring gear
of a hypoid set needs to be replaced, both drive
gear and pinion must be replaced at the same
time,

3. Inspect the Main Differential Assembly:

Inspect the following parts for wear or stress. Parts
that are damaged MUST be replaced. Figure 41,

Figure 41 inspect Inside

Surfaces

DIFFERENTIAL CASE MALVES

Side Gear
and Thrust
Washer

Pinion

and Inspect
Thrust Washer ‘ﬁ)

nspect

DIFFERENTIAL GEAR NEST ASSEMBLY

Prepare Parts

| section

A. Inside surfaces of both case halves.

B. Both surfaces of all thrust washers.

C. The four trunnion ends of the spider {cross).

D. Teeth and splines of both differential side gears.

E. Teeth and bore of all differential pinions.

A CAUTION:

Always replace thrust washers, differential side
gears and pinion gears In sets. A higher stress on
parts and early fallure of the assembly will occur it
@ new part is used with parts that are old or worn.

4. Inspect Axle Shafts:

A. Inspect axie shafts for wear and cracks at the
flange, shaft and splines. Replace axie shaft if
required.

Repair or Replace Parts
General:

Replace worn or damged parts of an axle assembly.
The foliowing are some examples to check for, repair
or replace. '

1. Replace any fastener if corners of the head are
worn.

2. Replace washers if damaged.

3. Replace gaskets, oil seals or grease seals at the
time of axle or carrier repair.

4. Clean parts and apply new silicone gasket material
where required when axle or carrier is assembied.
Figure 42.

Figure 42 Remove

Siticone Gasket
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5. Remove nicks, mars and burrs from parts having
machined or ground surfaces. Use a fine file, india
stone, emery cloth or crocus cloth for this purpose.

6. Clean and repair threads of fasteners and holes.
Use a die or tap of the correct size or a fine file
for this purpose.

A CAUTION:

Threads must be without damage and clean so that
accurate adjustments and correct torque values
can be applied to fasteners and parts.

7. Tighten all fasteners to the correct torque values.
See the chart on page 65 for torgue values of
fasteners. Figure 43.

Figure 43

Always use
. Torque Wrenches

8. DO NOT repair rear axle housings by bending or
straightening.

A WARNING:

Repair of axle housings by bending or straighten-
Ing wiil cause poor or unsafe operation of the axie
and early failure.

Repair Axle By Welding:

1. Rockwell International will permit repairing drive
axle housing assemblies by welding ONLY in the
following areas:

A. Cover weids,
B. Snorke! welds,

C. Housing seam welds between the suspension
attaching brackets.

Page 18

A CAUTION:

Welding can be used when the crack or damaged
area Is within the old weld material, Replace the
axle housing if the crack extends into the metal
next to the old weld. A housing that has damage in
the seam weld or cover weld because of overioad
conditions can be repaired. A repaired housing
must be used in correct applications.

A WARNING:

Using wrong welding procedures or welding at
locations other than the three areas permitted by
Rockwell will make the heat-treated component
weak. A weak component will cause poor or unsafe
operation of the axle and early fallure. The follow-
ing procedure must be used.

2. Welding Procedure
A. Drain the lubricant from the axle assembly.

B. Remove the axie shafts and differential carrier
from the axle housing.

A WARNING:

Be careful when using a cleaning soivent. Follow
the solvent manufacturer’s Instructions for safe use
to prevent injury.

C. Ciean the damaged area inside and outside the
housing. Cleaning solvent can be used.

D. Grind the damaged weld to the base metal.

E. Warm the complete axie housing to a
temperature of 70° F - 80° F (21° C - 27° C)or
higher.

F. Before you start welding, heat the damaged
area to be repaired to approximately 300° F
(149° C).

G.Use a 70,000 psi tensile weld material and the
correct voltage and amperage for the diameter
weld rod used. Examples of weid rods that can
be used are E-7018 or ER-70S-3.

A CAUTION:

If the E-7018 weld rod is used, the rod must be
kept dry. Electrodes that are not stored in the cor-
rect sealed containers must be heated at 700° F
(371° C) for one hour before welding. Wet elec-
trodes must be dried at 180° F (82° C) for one to
two hours and then heated at 700° F (371° C) for
one hour before welding.

)
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H. Fill in the Weld Gap as Follows:

A CAUTION:

Do not connect the ground cable at any point on
the axle assembly that will put a bearing between
the ground cable and weld arsa. If a bearing is be-
tween the ground cable and weld, the bearing will
be damaged because of electricity arcing. A good
focation to connect the ground cable is the spring
mounting pad of the housing.

1. The snorkle weld MUST be a .375 inch (9.5 mm)
fillet.

2. The opening in cover welds MUST be filled leve!
with the old weld,

3. The opening in seam welds MUST be ground out
to 70% of the wall thickness. The wall thickness
can be measured at the carrier opening of
housing.

4. Clean the new weld area. Carefully remove all the

rough weld material.
5. Install the differential carrier and axle shafts.

6. Fili the axle assembly with the correct amount of
lubricant. See page 62 or Rockwell Fieid
Maintenance Manual No. 1 for information on
iubricants.

NOTE:

To weld brackets or other components to the axle
housing, use the procedure In Rockwell Technical
Service Aid, TSA-2-95.

Prepare Parts

{ section

Bending or Straightening
Drive Axle Housings:

Rockwell international is emphatically opposed to
any attempt to correct or modify drive axle housings
by bending or straightening. All damaged drive axle
housings should be replaced.

Also, Rockwel! will allow repair welding only in the
following areas: cover welds, snorke! welds, and
housing seam welds between the suspension attach-
ing brackets, Repair welding should be performed
only if the crackiporosity is located within the weld
material,

Replace any housing assemblies where cracks have
worked into the parent metai. Also, any housings
that have seam weld or cover weld cracks, due to
known overloading of the axie, should not be repair
welded.

A caution:

Bending, straightening, improper repair welding pro-
cedures or repair welding at locations other than
those indicated above, may result in premature hous.-
ing failure and affect the safe operation of the axle
assembly.

For further Informétion regarding Repair Welding,
refer to page 18.
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Use of Dri-Loc Fasteners and
Rockwell Liquid Adhesive
2297-C-3747 or Loctite 277

Install New Dri-Loc Fasteners.

1. Clean the oil and dirt from threaded holes. There
is no special cleaning required.

2. Assemble parts using the new Dri-Loc fasteners.

A CAUTION:

Do not apply adhesives or sealants on new Dri-Loc
fasteners or in the threaded holes. If other
adhesives or sealants are used, the new Dri-loc
adhesive will not function correctly.

3. Tighten the Di-Loc fasten'ers to the required
torque valve for that size fastener. There is no
special procedure or torque value required. See

the torque chart on page 65. 0
NOTE:

There is no drying time required for Dri-loc
fasteners.

Install Old Dri-Loc Fasteners using
Rockwell Liquid Adhesive 2297-C-3747 or
Loctite 277.

Figure 44

4 to 5 Drops
on Threads
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1. Clean the oit and dirt from threaded holes. There
is no special cleaning required and it is not
hecessary to remove the old Dri-Loc adhesive from
threads,

2. Apply four or five drops of Rockwell Liquid
Adhesive or Loctite 277 to threaded holes ONLY.
Make sure the adhesive is on the threads. Figure
44,

A CAUTION:

Do not apply adhesive to the fastener threads. Air
pressure in the hole will push the adhesive out as
the fastener Is Installed.

3. Tighten the fasteners to the required torque value
for that size fastener. There is no special pro-
cedure or torque value required. See the torque

chart on page 65. Figure 45, 6

Figure 45

Always use
Torque Wrenches

NOTE:

There is no drying time required for Rockwell Li-
quid Adhesive 2297-C-3747 or Loctite 277,

Check Torque Values of Dri-Loc Fasteners
not requiring removal.

A CAUTION:

If Dri-Loc fasteners do not require removal from
components, check the fasteners for correct torque
value as follows:

)

v




. Apply the MINIMUM amount of torque required for

that size fastener. See the torque chart on page
85. The fastener MUST NOT rotate. Figure 45.

If the fastener rotates any amount, remove the
fastener from the component and apply adhesive
to the threaded hole. Follow the procedure for in-
stalling old Dri-Loc fasteners.

Remove Dri-Loc¢ Fasteners,

If it is difficult to remove Dri-Loc fasteners from com-
ponents, the strength of Dri-Loc, Rockwell adhesive or
Loctite 277 can be decreased by heating. Use the
following procedure:

2,

. Heat the fastener for three to five seconds ONLY

and try to loosen the fastener with a wrench. DO
NOT use an impact wrench to loosen the fastener
or hit the fastener with a hammer.

Repeat step 1 until the fastener can be removed.

A CAUTION:

Do not exceed 350° F (+177° C) maximum. Heating
must be done slowly to prevent thermal stresses in
the other components.

Application of Rockwell
Adhesive 2297-1-4180 or
1199-Z-3250 in Bearing Bores
for the Differential

* Use adhesive 1199-Z-3250 for SQ series axles.
* Use adhesive 2297-T-4180 for all other axies.

1.

piean the oil and dirt from outer diameters of bear-
ing cups and bearing bores in the carrier and

bearing caps. There is no special cleaning
required,

. Apply axie lubricant to the bearing cones and the

inner diameters of the bearing cups of the main
differential. DO NOT get oil on the outer diameter

of the bearing cup and DO NOT permit ¢il to drip
on the bearing bores.

Apply a single continuous bead of the adhesive to
the bearing bores in the carrier and bearing caps.
Apply the adhesive 360° around the smooth,

ground surfaces ONLY. DO NOT put adhesive on
threaded areas. Figure 46.

General
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Bearing
Cap

Carrier
Leg

NOTE:

The Rockwell adhesives will become hard {dry} in
approximately two hours. The following two steps
of the procedure must be done in two hours from
the time the adhesive was applied. If two hours
have passed since application, clean the parts
again and apply new adhesive,

4. Install the main differential assembly, bearing cups
and bearing caps into the carrier. Use the normal
procedure, see page 42,

5. Adjust preload of the differential bearings,
backlash and tooth contact patterns of the gear set
as required using the normal procedures. See
pages 43-51,

Application of Silicone Gasket
Material

NOTE:

The following silicone gasket products can be used
on Rockwell components.

a. Dow Corning Silicone Rubber Sealant, No. 732
Black,

b. Generai Electric No. RTV-1473 Black.
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¢. From Rockwel! International:
* 40 pound containers, Part No. 1199-Q-2081
* Ten ounce tubes, Part No. 1250-X-388
* Three aynce tubes, Part No. 1199-T-3842

A WARNING:

Small amounts of acid vapor are present when ap-
plying silicone gasket material, For this reason, be
Sure there Is good ventilation in the work ares, If

the silicone gasket material gets in the eyes, flush
the eyes with water for 15 minutes, Have the eyes

checked by a doctor.

1. Remove all oid gasket material from both surfaces.

Figure 47,

Figure 47

Remove Oid
Gasket Material

Housing and Carrier Shown

2. Clean the surfaces where silicone gasket material
will be applied. Remove all oil, grease, dirt and
moisture.

3. Dry both surfaces.

4. Apply a 1/8 inch diameter continuous bead of the
silicone gasket material around one surface. Also
apply the gasket material around the edge of all
fastener holes in that surface. Figure 48.
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1/8 inch Bead
of Silicone

A CAUTION:

The amount of silicone gasket material applied
must not exceed a 1/8 inch dlameter bead. Too
much gasket material can block lubrication
passages.

5. Assemble the components immediately to permit
the silicone gasket material to compress eveniy
between the parts, Tighten fasteners to the re-
quired torque value for that size fastener. There is
no special procedure or torque value required. Ses
Torque Chart on page 65,

6. Wait 20 minutes before the assembly is filled with
lubricant,

NOTE:

The Rockwell adhesive and gasket products are
available from:

Rockwell international Corp.
Florence Distribution Center
7975 Dixie Highway
Florence, Kentucky 41042

Installing Tight Fit Yokes using
the Three Piece Pilot Tool

NOTE:

A three piece installation tool is required to
corractly install yokes with interference fit splines.
The yoke installation tools are not available from
Rockwell International but can be purchased from
OTC Tool and Equipment Division, 655 Eisenhower
Drive, Owatonna, MN 55060, Specity the Rockwell
axle mode! when ordering. See the following list.




Axle Series

H-172
L-172
P-174
R-155
R-255
R-170
R-270
§-170
U-170
U-240
U-270
U-280
W-280
RS-13.120*
RS-15.120*
RS-15-210*
RS-17-140*
RS-17-220*
RS-19-145°*
RS-20-230*
RS-21-145*
RS-23-160*
RS-23-180*
RS-23-240*
RS-26-180*
RS-30-180*
RT-34-145*

RT-40-145*

RT-44.145*

RT-46-160*

RT-48-180**

*Axle models have metric size threads on drive pinions,
**Metric threads only on drive pinions of rear/rear axles.

Position

Forward input
Forward Output
Rear Input

Forward Input
Forward Output
Rear input

Forward input
Forward Qutput
Rear Input

Forward input
Forward Qutput
Rear input

Forward Input
Forward Output
Rear Input

OTC Tool Number

DBOT-4859-A
D8OT-4859-A
DBOT-4859-A
D8OT-4859-A
D8OT-4859-A
DBOT-4859.8
D8OT-4859-A
D8OT-4859-B
D8OT-4859-B
D8OT-4859-A
D8OT-4859-A
D8OT-4859-A
DBOT-4859-A
D8YT-4859-8
D8YT-4859-B
D89IT-4859-8
D8OT-4859-B
D8OT-4859-B
D8YT-4859-B
D89T-4859-B
DB9T-4859-B
DBIT-4859-A
D8OT-4859-A
D89T-4859-B
D89T-4859-A
DBIT-4859-A

D897-4859-8
D89T-4859-8
D89T-4859-B

D89T-4859-B
D88T-4859-8
0897-4859-8

D89T-4859-B
D89T-4859-8
DB9T-4859-B

D89T-4859-A
D8gT-4859-8
DB89T-4859-A

D80T-4858-B
D80T-4859-A
D89T-4859-A

Axle Series
RT-52-160*

RT-52-180**

RT-58-180**

5L-100

SQ-100

SQR-100

SS8HD

STHD

SR-170

ST-170

Sk-170

SR-270/280

ST-270/280

SU-270/280

SW-280

SFDD-4640

General
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Position

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Output
Rear input

Forward input
Farward Qutput
Rear Input

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Output
Rear Input

Forward Input
Forward Output
Rear Input

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Output
Rear input

Forward Input
Forward Qutput
Rear Input

Forward Input
Forward Output
Rear input

Forward input
Forward Qutput
Rear Input

Forward Input
Forward Quiput
Rear Input

Forward Input
Forward Output
Rear input

input shafts and output shafts.

¢ section

OTC Tool Number

D89T-4859-A -
D89T-4859.8
D89T-4859-A

D807-4859-B
D80T-4859-A
D89T-4853-A

D80T-4859-B
D80T-4859-A
D89T-4859-A

D80T-4859-A
D80T-4859-B
D80T-4859-B

DB0T-4859-A
D80T-4859-A
D80T-4859-A

D80T-4859-A
DBOT-4859-A
D80T-4859-A

D807-4859-B
DBOT-4859-A
D80T-4859-A

D80T-4859-B
D80T-4859-A
DBOT-4859-A

D80T-4859-B
D80T-4859-A
D80T-4859-8

D80T-4859-B
D80T-4859-A
D80T-4859-B

D80T-4859-8
D80T-4859-A
D80T-4859-8

D80T-4859-B
DB0T-4859-A
D80T-4859-A

D80T-4859-B
D80T-4859-A
D80T-4859-A

DB8OT-4859-B
DBOT-4859-A
DB0T-4859-A

D80T-4859-8
DBOT-4859-A
D80T-4858-A

D80T-4859-B
DB0T-4859-A
DBOT-4859-A
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A CAUTION:

Do not Install tight fit yokes on shafts using a ham-
mer or mallet. A hammer or mallet will damage the
yoke.

1. Apply axle tubricant on the yoke seal.

2. Check all surfaces of the yoke hub for damage. If
necessary, polish the yoke hub with an india
stone, emery cloth or crocus cioth.

3. Install the pilot shaft on the input shaft of the
assembly. Figure 49,

Figure 49

Lubricate Seal

Check Yoka Hub

input Shaft
{Pinion)

Pilot Shaft

4. Slide the yoke over the pilot shaft. Align the yoke
splines with the shaft splines.

5. Put the coltar on the pilot shaft and slide it against
the yoke.

6. Install the nut on the pilot shaft and against the
collar. Tighten the nut against collar until the yoke
is completely in position on the shaft. Sometimes a
torque value of 200 lb.—ft. on the nut is required
to install the yoke correctly,
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A CAUTION:

Do not use the assembly yoke nut for installation
purposes. Use the nut that Is supplied with the
three piece pliot tool.

7. Remove all parts of the pilot tool from the shaft.
(Pilot shatft, collar and nut).

8. Install the washer (if required) and yoke nut on the
shaft. Tighten the nut to the required torque value.

See the torque chart on page 65. o

Gear Set Information (Drive
Pinion and Ring Gear Marks)

NOTE:

Before a new gear set Is installed in the carrler,
read the following information. Always check the
gear set for correct marks to make sure the gears
are a matched set.

The location of the marks are shown in Figure 50.

Figure 50 ‘Aftarnate Locations

12 1,2,3,4
3.4

f——=
1,2,3
yd

il

1,2,3,4

1. Part Number

A. Examples of gear set part numbers: Conven-
tional ring gear, 36786. Conventional drive pin-
fon, 36787. Generoid ring gear, 36786 K or
36786 K2. Generoid drive pinion, 36787 K or
36787 K2,




-

NOTE:

The last digit in part numbers for Generoid gears is a
letter or letter and number.

B. Location on Drive Pinion: End at threads.

C. Location on Ring Gear: Front face or outer
diameter,

2. Tooth Combination Number

A. Example of a tooth combination number: 5-37.

NOTE:

A 5-37 gear set has a 5 tooth drive pinion and a 37
tooth ring gear.

B. Location on Drive Pinion: End at threads.

C. Location on Ring Gear: Front face or outer
diameter.

3. Gear Set Match Number

Rockwell drive pinions and ring gears are availabie
only as matched sets. Both gears of a set have a
match number.

A. Example of a gear set match number: M29.

NOTE:

A gear set match number has any combination of a
number or letter and number,

B. Location on Drive Pinion: End of gear head.

C. Location on Ring Gear: Front face or outer
diameter.

4. Pinion Cone Variation Nurmber

General

section

NOTE:

The pinion cone variation number is not used when
checking for a maiched gear set. The number is
used when you adjust the depth of the pinion in
the carrier. See the procedure for adjusting the
shim pack thickness under the pinion cage on

pages 35.37,

A. Examples of pinion cone variation numbers:
PC+3, PC-5, +2, -1, +.01mm or -.02mm.
Figure 51,

Figure 51

Pinion
Cone
Variation
Number

B. Location on Gear Set: End of pinion gear head
or outer diameter of ring gear.

Vehicle Towing Instructions :

When towing or “piggybacking” a vehicle with the
wheels of one or both drive axles on the ground, it is
possible to damage the axies or cause additional
damage if the wrong procedure is used before tow-
ing begins. Rockwsell recommends that you use the
following procedure.
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Before Towing:

1. If the drive axle(s} are equipped with a main differ-
ential lock, shift the differential to the unlocked
(disengaged) position. The differential lock light in
the cab of the vehicle will go out.

NOTE:

If the air supply to the differential lock is damaged,
the ditferential will unlock {disengage) when air
pressire Is lost.

2, Identify each axle shaft so that they can be
instalied in the same location after repair is
compieted.

3. Remove both axle shafts of drive axles that will
remain on the ground while the vehicle is being
towed. Follow the procedures described in the
Disassembly section of this manual.

NOTE:

if the axle(s) are equipped with main differential lock,
the left-hand front axle shaft and right-hand rear axle
shaft of tandem axles and the right-hand axle shaft
of single axies have two sets of splines. One set of
splines is engaged with the sids gear and one set is
engaged with the shift collar. It may be necessary o
rotate the shaft when pulling it through the shift
collar. Figure 51A (single or rear of tandem axle
shown),

RIGHT HAKD SIDE OF

i
Figure 51A DIFFERENTIAL CARRIER

Shift Coliar
in Locked
Position

Actuator Assembly

Differential {Plain)
and Shift Fork

Case Half

Side

Shaft
inner Splines- gl ‘
Axie Shaft to : &
Side Gear
interference
between Shift
Shift Collar. Collar and
& Differential Housing
Case Splines =
i Shift Coltar
?Ai!igrsshz:lt??g = in) L{r}iocked
Shift Collar Position
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4. Install a cover over the openings of both hubs to
retain the ubricant and keep dirt from entering
the hub.

Before Operating the Vehicle:

1. Remove the covers from the hubs.

2. If the drive axle(s) are equipped with a main dif-
ferential lock, shift the differential to the unlocked
{disengaged) position. Instali the axle shafts with
two sets of splines and new gaskets in the cor-
rect locations as follows:

A. Push the axle shaft and gasket into the hub
and housing until the shaft stops against the
shift coliar.

B. Push down and in on the axle shaft flange and
rotate the shaft until the splines of the shaft
and coilar are engaged.

C. Push the axle shaft further into the housing
until the shaft stops against the differential
side gear.

D. Push down on the axle shaft flange and rotate
the shaft until the splines of the shaft and side
gear are engaged.

E. Push the axle shaft completely into the hous-
ing until the flange and gasket are flush
against the hub,

3. Install the other axle shafts at the locations from
where they were removed. Follow the procedures
described in the Assembly section of this manual.

4. Check the lubricant leve! in the axles and hubs
where the axle shafts were removed. Add lubri-
cant If necessary. See the Lubrication section of
this manual for information.
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Assemble the Drive Pinion,
Bearings and Bearing Cage

1. Put the bearing cage in a press. Figure 52,

Figure 52
PRESS Slegve
) . Bearing
=1 TICage —eos Cup
SAriee ] \I
L - Sty il
Supports

2. Support the bearing cage with metal or wood
blocks.

3. Press the bearing cup into the bore of bearing
cage untii cup is fiat against bottom of bore. Use a
sleeve of the correct size to install bearing cup.
Figure 52,

NOTE:

Use the same procedure for both bearing cups.

4. Put the drive pinion in a press, gear head (teeth)
toward the bottom. Figure 53,

Figure 53

Sieeve
L

Inner
Bearing
Cone

5. Press the inner bearing cone on the shaft of the
drive pinion until the cone is flat against the gear
head. Use a sleeve of the correct size against the
bearing inner race,

NOTE:

Some spigot bearings are fastened to the drive pin.
lon with a snap ring, some are fastened with a peen-
ing tool, and some are a two-piece bearing assembly
with the inner race pressed on the nose of the pinion
and the outer race pressed into its bore in the car-
rier. Use one of the following procedures to install
the spigot bearing, then continue with steps 6
through 9 on page 31.

Install One-Piece Spigot Bearing
Assemblies

A. Put the drive pinion in a press, gear head
(teeth) toward the top. Figure 54.

Figure 54 | Press |
‘ /Sleeve
Spigot
Bearing

/

{

1

B. Press the spigot bearing on the end of drive pin-
ion until the bearing is flat against the gear
head. Use a sleeve of the correct size against
the bearing inner race. Figure 54.
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C. Install the snap ring* into groove in end of drive
pinion with snap ring pliers. Figure 55.

Figure 55

Snap Ring

NOTE:

Some spigot bearings are held in position by peen-
ing the end of the drive pinion. Use the following
procedure. Figure 56. '

Peen the Spigot Bearing on Drive Pinion

Figure 56
Paening
Points
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Specification:

Apply 3,000 kg (6,614 Ib.) pressure on a 10 mm or
375 inch ball.

Peen the end of drive pinion at a minimum of five
points. Figure 56.

When a peen tool and press are used, calculate the
pressure required on the tool as follows.

3,000 kg {6,614 Ib.) x amount of balls in tool =
kilograms or pounds

Example: 6,614 |b. x 3 balls = 19,842 pounds

For information about the peen tool write to Rockwell
International, Communications Department, 2135 West
Maple Road, Troy, Michigan 48084,

A peen tool, Figure 57, part number J 2%8 is
available from Kent-Moors, Heavy-Duty Division,
29784 Little Mack, Rosaville, Michigan 48066-2298.

oS e )

== Tube

*Some Rockwell carriers do not have the parts described.




A. Put the drive pinion and the tube of the psen
tool in a press, spigot bearing toward the top.
Figure 58,

B. Calculate the amount of pressure that will be re-
quired on the peen tool. See specification and
example caiculation.

Figure 58

Press

Install and center the
Punch on the end
of Pinion

Spigot Bearing

Put the Shaft
of Pinion into
Tube.

£
2
B
&
o

Install Two-piece Spigot Bearing
Assemblies

A. With a press or a soft matlet and sleave, install

the inner race of the spigot bearing on to the
nose of the pinion. Use a sleeve of the correct
size and press the bearing race until it is
squarely against its shoulder on the nose of the
pinion. Figure 59,

Figure 59

Carrier
Pinion

Outer Race &
Roller Assembly

Inner Race <

C. Put the punch of the peen tool over the end of
the pinion and spigot bearing. Apply the re-
quired amount of pressure on the punch.
Figure 58,

A CAUTION:

Do not align new points with grooves in end of
drive pinion or In oid points. If the new peen points
are put in the wrong areas, the spigot bearing will
not be held correctly on the pinfon.

D. Rotate the punch as many times as required for
a minimum of five points. Repeat step C for
each point,

NOTE:

It a three ball peen tool is used, rotate the tool
180° (degrees).

B. With a press or a soft mallet and sleeve, install

the outer race and rolier assembly into its bore
in the carrier. Use a sleeve that is the same
size as the outer race and press the bearing un-
til it is squarely against the shoulder in the bot-
tom of its bore. Figure 59.
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Install and Stake Pinion Spigot Bearings
on RS-160 Series Axles

The inner race of two-piece spigot bearings must be
staked in place on RS and RR-160 series rear axles.
Before you stake the pinion, you must heat the pi-
nion stem to soften it.

NOTE:

Kent-Moore Kit J-38039 includes the staking tool,
temperature Indicating liquid, heating shield and
plastigage needed for this job.

A. Apply two stripes of temperature indicating liquid
on the pinion stem from the top to the bottom.
Figure 80. Apply a green stripe to indicate 400°F
and a blue stripe to indicate 500°F.

Flgure 60

B. Put the heating shield over the pinion stem so
that you can see the temperature indicating liquid
through the hole in the shield. Figure 61.

Figure 81
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A WARNING:

To protect yourself from injury, wear safety glasses
when you do steps C-F. Wear heat resistant gloves
while you do steps C and D.

CAUTION:

Do not heat the pinion stem without the heat shield
in place. Also, do not overheat the pinion stem or
you will weaken the metal which can cause early
failure. Correct heating will take approximately 25-35
seconds, depending on how hot the torch Is.

C. Light and adjust the torch untli the white part of
the flame is approximately 1/4 inch long. Keep
the white part of the flame approximately 1/8 inch
from the top of the stem. Figure 62. Move the
flame around the outer diameter of the top of the
pinion stem. The green temperature indicating li-
quid will turn black before the blue liquid does.
Heat the stemn until the biue liquid turns black at
a point in the middle of the window,

Figure 62 Torch .
White Part
of Flame
14" ¥
AW AN IV 'T_'HB"
L= Y T
|
r_ F I
!/ Pinion \ Heating Shieid

D. Remove the flame and the heat shield from the
pinion, Let the pinion air cool for 10 minutes. Use
a razor biade to remove the temperature in-
dicating liquid.

CAUTION:

Do not press or hit directly on the new inner race in
step E or you will damage the bearing.

E. Use a press, if available, or a brass hammer to in-
stall the new inner race. Use the old inner race as
a sleeve, The race is completely seated when you
cannot fit a 0.002 inch fesler gauge between the
race and the pinion shoulder.

NOTE:

If you cannot hold the races in place, try using the
staking tool instead of the old race io start the new
race on the stem. But, use the old race to complate-
ly seat the new race,




NOTE:

In Step F, you do not need to use the plastigage for
every stake. Just use it untif you are sure you are hit-
ting the punch with the correct force.

F. Put the staking tool over the bearing race. Cut
a one inch plece from the green plastigage
strip and put it between the punch and the
staking tool. Figure 63. Hit the punch with a
two-three pound brass hammer to upset the
end of the pinion stem. Then, remove the strip
and measure its thickness against the gauge
on the wrapper that the strip came in. The
strip must not be less than 0.003 inch thick.
This thickness indicates that you are using
enough force when you hit the punch. If the
strip is too thin, then you must hit the punch
harder so the stake will hold the race in place.
Rotate the tool and repeat this procedurs unti
there are six evenly spaced stake marks
around the stem. Figure 64.

Punch
Piastigage

Staking

G. With a press or a soft mallet and sleeve, install
the outer race and roller assembly into its bore
in the carrier. Use a slesve that is the same
size as the outer race and press the bearing
untll it is squarely against the shoulder in the
bottomn of its bore.

6. Apply axle lubricant on bearing cups in the cage
and bearing cones.

7. Install the drive pinion into the bearing cage.

8. Install the bearing spacer or spacers an pinion
shaft against the inner bearing cone. Figure 60,

Figure 65
Outer Bearing Bearing
Cone Spacer
Bearing
Cage
Drive i
Pinion InneéoB:: ng
]

The spacer or spacers control the prelcad adjust-
ment of the drive pinion bearings.

9. Instalt the outer bearing cone on pinion shaft
against the spacer. Figure 65.

NOTE:

DO NOT instail pinion seal in bearing cage. Con-
tinue with adjusting preload of pinion bearings.

Adjust Preload of Pinion Bearings

Specifications:

New pinion bearings - 5 to 45 Ib.-in. (.56 to 5.08 N.m)
torque,

Used pinion bearings in good condition - 10 to 30 Ib.-
in. (1.13 to 3.39 N.m) torque.

Press Method
NOTE:

If a press Is not available, or the press does not
have a pressure gauge, use the yoke or flange
method to adjust preload. See page 33.

A. Put the drive pinion and cage assembly in a
press, gear head (teeth) toward the bottom.
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Figure 66

Figure 67

2

Measure Diameter
of Cage

B. Install a sleeve of the correct size against the
inner race of the outer bearing. Figure 68,

C. Apply and hold the correct amount pressure to
the pinion bearings. See chart 1. As pressure is
applied rotate the bearing cage several times so
that bearings make normal contact.

D. While pressure is heid against the assembly,
wind a cord around the bearing cage several
times.,

E. Attach a spring scale to the end of the cord.

F. Pull the cord with scale on a horizonta! line. As
the bearing cage rotates, read the value in-
dicated on scale. Make a note of reading.
Figure 68,

NOTE:

Do not read starting torque. Read only the torque
value after the cage starts to rotate. Starting torque
wliil give a false reading.

G. Measure the diameter of bearing cage where
the cord was wound. Measure in inches or
centimeters. Figure 67.

H. Divide the dimension in half to get the radius.
Make a note of radius dimension.

. Use the following procedure to calculate the
bearing preload (torque).

Pounds pulled x Radius (inches) =

Ib.-in. preload x .113 = N.m preload OR
Kilograms pulied x Radius (centimeters) =
kg-cm preload x .098 = N.m preioad

Exampies:

Reading from spring scale = 7.5 pounds (3.4 kg)
Diameter of bearing cage = 6.62 inches (16.8 cm)
Radius of bearing cage = 3.31 inches (8.4 cm)

7.51b. x 3.31 in. = 24.8 in.-Ib, preload x .113
= 2.8 N.m preload OR

3.4 kg x 8.4 cm = 28.6 kg-cm preload x .098
= 2.8 N.m preload

J. i the preload (torque) of pinion bearings is not
within specifications, do the following procedure
then repeat steps A to I.

To increase preload, install a thinner bearing
spacer. To decrease preload, instali a thicker
bearing spacer,

K. Check the bearing preload with the drive pinion
and cage assembly installed in the carrier.
Foliow the procedures to adjust preload of pin-
lon bearings, yoke or flange method.

CHART 1
Thread Size of Pres._v, Pressure Needed on Torque Value Needed on Pinion Nut
Pinion Shaft Bearings for Correct Preload. for Correct Bearing Preload.
poundsftons (kg/metric tons) Ib.~ft. (N.m)
7/8"-20 22,000 /11 (9979 / 10) 200-275 {271-373)
1720 30,000 /15 {13608 7 13.6) 300-400 {407-542)
1 1/4"-12 54,000/ 27 (24494 / 24.5) 700-900 (949-1220)
1 1/4"-18 54,000 / 27 (24494 / 24.5) 700-900 {949-1220)
11/2742 54,000 /27 (24494 / 24.5) 800-1100  (1085-1491)
11/2"-18 54,000/ 27 (24484 | 24.5) 800-1100  (1085-1491)
17314712 50,000 /25 (22680 / 22.7) 900-1200  (1220-1627)
2"-12 50,000 /25 (22680 / 22.7) 1200-1500 (1827-2034)
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Assembly ;

Yoke or Fiange Method C. Instail the bearing cage to carrier capscrews.
Washers are not required at this time. Tighten
A. Install the input yoke or flange, nut and washer* the capscrews hand tight.
on the drive pinion. The yoke or flange MUST .
be against the outer bearing. D. Fasten a yoke or flange bar to the input yoke or
flange. The bar will hold the drive pinion in posi-
NOTE: tion when the nut is tightened. Figure 70.
If the fit between the yoke or flange splines and
drive pinion splines are tight, use a press to install Figure 70

the yoke or flange. Figure 68.

If a press is not available, use the three piece pilot
tool for installation. See the procedure on page 22.

Figure 68

L Press

E. Tighten the nut on drive pinion to the correct
torque value. Figure 70.
See chart 1 on page 32,

F. Remove the yoke or flange bar,

L 1 Q. Attach a torque wrench on the drive pinion nut.
Rotate the drive pinion and read the valus in-
dicated on torque wrench, Figure 71.

A CAUTION:

Do not install tight it yokes or flanges on shafts Figure 71
using a hammer or mallet. A hammer or mallet will
damage the yoke or fiange.

B. Temporarily install the drive pinion and cage
assembly in the carrier. Do not instaill shims
under the bearing cage. Figure 69.

Read Torque
Value

Flgure 69

*Some Rockwell carriers do not have the parts described.

Page 33



£
2
g
)

H. If the preload (torque) of pinion bearings is not Figure 73
within specifications, remove the pinion and
cage assembly from carrier. Do the following
procedure then repeat steps A to G.

To increase preload, install a thinner bearing
spacer.

To decrease preload, install a thicker bearing
spacer.

10. After adjusting preload of pinion bearings, remove
the drive pinion and bearing cage from carrier.
Foliow steps 1 to 5 on page 10.

12.1f the pinion seal mounts directly into the bearing
11. 1f the carrier has a cover and seal assembly over cage, instail a new triple-iin seal as follows.
the bearing cage, install a new seal into cover as A. The old triple-lip seal can be installed into the
foliows. bearing cage if the seal is not worn or
A. Apply Lubriplate or grease used for wheel bear- damaged. See page 12.
ings to the seal lips and cavities between lips. Figure 74

The Rockwell specification for grease is 0-617-A,
0-617-B or equivalent.

Apply Lubricant

to Seal Bore
B. Apply a sealing compound on the outer ‘
diameter of seal. g
3
C. Put the cover in a press, large diameter toward i ‘/
the top. LN Triple-Lip Seal
. Support the cover under the small diameter Bearing
opening with metal or wood blocks. Figure 72, Cage
Figure 72 Drive
Pinion

B. Apply the same lubricant used in the axle
housing to the outer surface of the seal and
the seal bore in the bearing cage. Flgure 74.

A CAUTION:

Make sure that the seal lips are clean and tree
from dirt and particles that will cause a leak

E. Press the seal into cover until seal is flat
against the bottom of bore. Use a sleeve or seal
driver of the correct size that fits against the

metal retainer of seal. Figure 72, between the yoke and the seal.
C. On reused seals, apply Lubriplate or wheel
NOTE: bearing grease to the seal lips.
If a press is not avaiiable, use a mailet and the D i inyi i
. ; g : . Put the drive pinion and cage assembly in a

sleeve or driver to install the seal. Figure 73. pPrl‘;ss, seal bo?e toward thegtop. y

. E. Press the seal into bearing cage until flange of .
A WARNING seal Is flat against the top of bearing cage. Use 4
Wear safe eye protection. Do not hit steel parts or a sleeve or seal driver of the correct size that
tools with a steel hammer. Parts or tools can break fits against the metal flange of seal. The
and cause injury. diameter of the sleeve or driver MUST be larger

than the diameter of the flange. Figure 75.
Page 34




Figure 75
Press
Sleeve
Supports
Sleeve
Seal
[
I'““'\-..__Bearing
Cage
Drive _|
Pinion | T

If a press is not available, use a mallet and the
sleeve or driver to install the seal. Figure 76.

c
L
g
@

F. After the triple-lip seal is installed, a gap of ap-
proximately .015 to .030 inch (.38 to .76 mm)
between the flange and bearing cage is normal,
Figure 77.

Figure 77

015-.030"
(.38 - .76 mm)

l ’/(Shown without Bearings

and Pinion)

Check the gap with a feeler gauge at several
points around the seal. The gap must be within
015 to .030 inch (.38 to .76 mm). The dif-
ference between the largest and smallest gap
measurement MUST NOT exceed .010 inch.

Adjust Thickness of Shim Pack for the Pin-
ion Cage (Depth of Pinion)

NOTE:

Use this procedure if a new drive pinion and ring
gear set is installed, or if the depth of the drive pin-
ion has to be adjusted. Figure 78.

Seal
Driver

A WARNING:

Wear safe eye protection. Do not hit steel parts or
tools with a steel hammer. Parts or tools can break
and cause injury.

Flgure 78
Bearing
Shim Pack Cage
Controls Depth
of Pinion

Carrier




section

1. Measure the thickness of the old shim pack that
was removed from under the pinion cage with a
micrometer, Record the measurement for iater use.
Figure 79,

Figure 79

2. Look at the pinion cone {*PC"} variation number
on the old drive pinion that is being replaced. See
Gear Set Information, step 4 on page 25 for ex-
amples and location of the number. Record the
number for later use. lf (“PC”) variation nhumber

4. If the old pinion cone numnber is a minus (-}, add
the number to the old shim pack thickness that
was measured in step 2.

NOTE:

The value calculated in step 3 or 4 is the thickness
of the standard shim pack, without a variation.

5. Look at the pinion cone ("'PC") variation number
on the new drive pinion that will be installed.
Record the number for ater use.

6. If the new pinion cone number is a plus (+), add
the number to the standard shim pack thickness
that was calculated in step 3 or 4.

7. 1f the new pinion cone number is a minus (-), sub-
tract the number from the standard shim pack
thickness that was calcuiated in step 3 or 4.

NOTE:

The value calculated in step 6 or 7 is the thickness
of the new shim pack that will be installed. See the
following examples, Chart 2.

cannot be located, assemble gear set with shim Chart 2
pack thickness found in step 1. Figure 80.
Examples: Inches mm
Figure 80 1. Old Shim Pack Thickness 030 76
Qid PC Number, PC+2(+.05 mm)- .002 - .05
gg‘;‘;” Standard Shim Pack Thickness 028 71
Variation New PC Number, PC+5(+.13 mm)+ .005 + 13
Number New Shim Pack Thickness 033 84
2. Old Shim Pack Thickness 030 .76
Qid PC Number, PC-2{-05 mm)} + .002 + .05
Standard Shim Pack Thickness 032 .81
New PC Number, PC+5(+.13 mm)+ .005 + .13
New Shim Pack Thickness .037 .94
NOTE: 3. Old Shim Pack Thickness 030 76
The pinion cone number can be either 1,000ths of Old PC Number, PC+2(+.05 mm)- 002 - .05
an Iinch or 100ths of a millimeter. See the following Standard Shim Pack Thickness 028 71
examples. New PC Number, PC-5 (13 mm) - 005 - .13
PC+3, PC-3, +3 or -3 equal .003 inch. ; :
! ! K Th . .
PC+ .03, PC-.03 mm, +.03 mm or -.03 equal .03 New Shim Pack Thickness 023 58
mm 4. Old Shim Pack Thickness 030 76
. . . , Oid PC Number, PC-2{-05mm) + .002 + .05
To change inches to millimeters, multiply inches by — —
25.40 Standard Shim Pack Thickness 032 .81
To change millimeters to inches, multiply New PC Number, PC-5¢13 mm) - 006 - .13
miltimeters by 0.038 :
New Shim Pack Thickness 027 .68

3. If the old pinion cone number is a plus (+), sub-
tract the number from the old shim pack thickness
that was measurad in step 2.
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IMPORTANT: Remember, that Rockwell drive pinions and
ring gears MUST be replaced as matched sets.

‘\\




8. Install the drive pinion, bearing cage and new shim 3. Install the drive pinion and bearing cage into the

pack into the carrier. carrier. If necessary, use a rubber, plastic or
leather mallet to hit the assembly into position,
Figure 82,

Install the Drive Pinion, Bearing
Cage and Shim Pack into the
Carrier

NOTE:

If a new drive pinion and ring gear set is installed, Shims
or if the depth of the drive pinion has to be ad-

Justed, calculate the thickness of the shim pack. )
See the procedure to Adjust Thickness Of Shim Carrier
Pack For The Pinion Cage on page 35.

1. Install the correct shim pack between the bearing '
cage and carrier. Figure 81. o

2. Align the oil siots in the shims with oil slots in the

Figure 82 Drive Pinion

and Bearing Cage

bearing cage and carrier. The use of guide studs
will help align the shims. Figure 81. A WARNING'
Wear safe eye protection. Do not hit steel parls
Figure 81 —  Guide Studs with a steel hammer. Parts can break and cause

injury.
Three Shims
Minimum

4. If used, install the cover* and seal assembiy and
gasket” over the bearing cage. Figure 83.

Figure 83
Carrier
Cover and '

NOTE: Seal Assembly Beafing Cage
Use a minimum of three shims in a pack, It the
pack Is made from different thickness shims, instaill
the thinnest shims on both sides of the pack for 5. Align the oil slots in the cover* and gasket™ with
maximum sealing. oil slot in the bearing cage.

*‘Some Rockwell carriers do not have the pans described.
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6. Install the bearing cage to carrier capscrews and
washers, Tighten capscrews to correct torque
value. See the torque chart on page 65. Figure
84.

-

Figure 84

7. Install the input yoke or fiange, nut and washer*
on the drive pinion. The yoke or flange MUST be
against the outer bearing.

NOTE:

If the fit between the yoke or flange splines and
drive pinion splines is tight, use the three-piece
pilot tool for instaliation. See the procedure on
page 22.

A CAUTION:

Do not install tight it yokes or flanges on shafts
using a hammer or mallet. A hammer or mallet will
damage the yoke or flange.

8. Tighten the pinion nut to the correct torque value.
See the torque chart on page 65. Figure 85. o

Figure BS

Use Flange
or Yoke
Bar
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Assemble the Main Differential
and Ring Gear Assembly

A CAUTION:

Do not press a cold ring gear on the flange case
half. A cold ring gear will damage the case haif
because of the tight fit. Metal particies between the
parits will cause gear runout that exceeds the
Rockwell specitication of .008 inch (0.2 mm)

1. Expand the ring gear by heating the gear in a tank
of water to a temperature of 160°F to 180°F (71°C
to 82°C) for 10 to 15 minutes. ‘

A WARNING:

Wear safe clothing and gloves that will protect you
from injury when you touch the hot ring gear.

2, Safely lift the ring gear from the tank of water us-
ing a lifting tool.

3. Install the ring gear on the flange case ha!f im-
mediately after the gear is heated. If the ring gear
- does not fit easily on the case half, heat the gear
again. Repeat step 1.

4. Align fastener holes of the ring gear and flange
case half. Rotate the ring gear as needed.

5. Install the bolts*, nuts* and washers* that hold the
ring gear to the flange case half. Install the bolts
from the gear side of the assembly. The bolt
heads MUST be against the ring gear. Figure 86.

Figure 88 Ring

Gear

Flange

Case Half d
=}

19

Bolt Head
against Gear

6. Tighten the bolts* and nuts* to the correct torque
value. See the torque chart on page 65.

7. lfrivets™ are used to hold the ring gear to the
flange case half, instali the rivets® as follows:

*Some Rockwell carriers do not have the parts described.




A CAUTION:

Do not heat rivets before installation. Use only cold
tivets to fasten the ring gear correctly on the flange
case half.

A. Install the correct size rivets* in pairs opposite
each other from the case haif side of the
assembly. The rivet* heads MUST be against
the flange case half. Figure 87.

Figure 87

B. Press the rivets* into position from the ring gear
side of the assembly. Use a riveter machine and
apply the correct amount of pressure. See Chart
3 for rivet pressures.

Chart 3
Diemeter of
Rivet Bady Presa Pressure Needed to Install Rivets
inch (mmj) pounds / tons kllograms / metric tons
438 (11.13) 44,000/ 22 19958 / 20
800 (12.70) 60,000 / 30 27216/ 27.2
563 (14.30) 72,000/ 38 32659 /1 32.7
.625 (15.88) 90,000 / 45 40824 / 40.8

A CAUTION:

The pressure on rivets must be held for approx-
imately one minute so that the rivet body will till
the hole.

C. After the rivets are installed, check for gaps be-
tween the back surface of the ring gear and the
case flange. Use a .003 inch (.08 mm) feeler
gauge and check at four points around the
assembly. Figure 88.

'f the gauge fits more than one half the distance
between the outer diameter of the flange and
the pilot diameter of the gear, remove the ring
gear. See the procedure on page 9 and the
following steps D and E. If the gap is less than
.003 inch (.08 mm), continue by following

step 8.

. section

Figure 88

Check for
gap with
.003" Gauge

D. Check the flange case half and ring gear for the
problem that causes the gap. Repair or replace
parts.

E. Atter the parts are repaired or replaced,
assemble the ring gear on the flange case half.
Repeat the procedure on page 38, and steps A
to C on this page.

8. Install the bearing cones on both of the case
halves. Use a press and sleeve of the correct size.
Figure 89,

Elgure 89
Sleave
Bearing
Cone

Case Half

Support | o— Support

9. Apply axie lubricant on the inside surfaces of both
case halves, spider (cross), thrust washers, side
gears and differential pinions.

10. Put the flange case half on a bench, ring gear
teeth toward top.

*Some Rockwell carriers do not have the parts described.,
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11. Install one thrust washer and side gear into the
flange case half. Figure 89.

Figure 90
Side Gear

D
@Thrust Washer

Flange Case Half

Figure 92

Plain
Case Half

14.Put the plain half of the differential case oves the
flange half and gears. Rotate the plain half as
needed to align the match marks. Figure 92 and
93.

A CAUTION:

The side gears in some carrier models have hubs
of different lengths. Install the correct length side
gear into the flange case half.

12, [nstail the spider (cross), differential pinions and
thrust washers into the Hlange case half.
Figure 91,

Figure 91

Spider,

Pinions &
Thrust Washers

Figure 93

Plain
Case Half

13. install the second side gear and thrust washer
over spider and differential pinions. Figure 92.
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15. Install Dri-Loc fasteners into the case halves. See
the procedures on page 20 and the following steps
A and B.

A. Install four capscrews* and washers* or bolts*,
nuts* and washers* into the case halves, The
distance between the fasteners MUST be equal,
Tighten the fastners to the correct torque value
in & pattern opposite each other. Figure 94 and
see torque chart on page 65.

*Some Rockwell carriers do not have the parts described.
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Figure 94

| section

B. Put the differential and ring gear assembly in
the vise,

C. Install the tool into the differential until the
splines of the tool and one side gear are enhgag-
ed. Figure 96.

B. install the other fasteners into the case halves.
Tighten the fasteners to the correct torque
value. See the torque chart on page 65.

16. Check the rotating resistance of the differential
gears. Use the following procedure.

Rotating Resistance Check of Differential
Gears

Specification:
50 Ib.-ft. (67.8 N.m) torque maximum applied to one
side gear.

NOTE:

Make a tool for checking the rotating resistance of
the differential gears. The tool can be made from
an axle shaft that matches the spline size of the
differential side gear. See Figure 95,

Figure 96

Tool for
Checking
Resistance

Soft Metal
Cover

D. Attach a torque wrench to the nut of the tool
and rotate the differential gears, As the differen-
tial gears rotate, read the valus indicated on the
torque wrench. Figure 97.

Flgure 95
Approximetely
12 inches (304.8 mm)
A ———— ey
T ke
T T ——
=
[ si————
| —————
e ————
SIDE VIEW
Weld Nut to
End of Shaft
END VIEW

Figure 97

A. Install soft metal covers over vise jaws to
protect the ring gear. Figure 96.

E. If the torque value exceeds the specification,
disassemble the differential gears from the case
halves.

F. Check the case haives, spider, gears and thrust
washers for the problem that causes the torque
value to exceed the specification. Repair or
replace pars.

17. After the parts are repaired or replaced, assemble
the parts and repeat steps A to F.
*Some Rockwell carriers do not have the parts described.



Install the Differential and Ring Gear 6. Install both of the bearing adjusting rngs into posi-
Assembl tion between the carrier legs. Turn each adjusting
y ring hand tight against the bearing cup. Figure 100.

1. Clean and dry the bearing cups and bores of the Figure 100
carrier legs and bearing caps.

2. Apply axie lubricant on the inner diameter of the
bearing cups and on both bearing cones that are
assembled on the case haives.

- 3. Apply Rockweil Adhesive in the bearing bores of
the carrier legs and bearing caps. See the pro-
cedure on page 21. Figure 98.

Adjusting
Ring

Figure 98

Adhesive Bearing

Cap

Carrier

7. Instail the bearing caps over the bearings and ad- a
B justing rings in the correct location as marked
[ before removal. Figure 101.

l \ lh" Figure 101

4. Install the bearing Cups over the bearing cones

=20 N&F
that are assembied on the case halves. Figure 98, =X
Figure 99 O
Bearing
Beari / Cap /
earing
Cup /

- Match 2
TN Marks
Bearing

Cup = - f
o \ 7
L7 :
3 [
- Bore ——
\_ B

A =

A WARNING:

Wear safe eye protection. Do not hit steel parts
: : . . i ammer. Paris can break and cause
5. Safely lift the differential and fing gear assembly m;g:,: steel hammer. Part

and install into the carrier. The bearing cups

MUST be flat against the bores between the car-
rier legs. Figure 99.

"
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8. Hit each bearing cap into position with a light
leather, plastic or rubber maliet, The caps MUST
fit easily against the bearings, adjusting rings and
carrier. DO NOT FORCE THE BEARING CAPS IN-
TO POSITION.

A CAUTION:

If bearing caps are not installed in correct loca-
tions, the bores and threads in caps will not match
the carrier. You will have problems assembling the
caps on the carrier and damage to parts can occur.
Do not force the bearing caps into position.

9. If bearing caps do not correctly fit into position,
check the alignment of match marks between caps
and carrier. Remove the caps and repeat steps 6
to 8. -

10. Install the capscrews and washers that hold bear- 1

ing caps to the carrier. Tighten the capscrews by
hand four to six turns, then tighten the capscrews
to the correct torque value. See the torque chant

on page 65, 0

NOTE:

Do not install the cotter keys”, pins* or lock plates*
that hold the bearing adjusting rings in position,
Continue by adjusting the preload of differential
bearings, adjust backlash of the hypoid gear and
check tooth contact patterns.

Adjust Preload of Differential
Bearings

Specifications:

Preload of differential bearings - all carrier models -
15 to 35 ib.-in. (1.7 to 3.9 N.m) torque.

or

Expansion between bearing caps -

RS-140 and RS-145 carrier models - .003 to .009 inch
(.08 to .22 mm)

All other carrier models - 006 to .013 inch

(.15 to .33 mm)

*Some Rockwell carriers do not have the parts described.
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Method 1.

1. Attach a dial indicator on the mounting flange of
the carrier.

2. Adjust the dial indicator so that the ptunger or
pointer is against the back surface of the ring
gear. Figure 102.

Figure 102

Dial Indicator

A CAUTION:

When you turn the adjusting rings, always use a
tool that engages two or more opposite noiches in
the ring. A “T"" bar wrench can be used for this
purpose. If the tool does not correctly fit into the
notches, damage to the lugs will occur, Figure 103,

3. Loosen the bearing adjusting ring that is opposite
the ring gear so that a small amount of end play
shows on the dial indicator. Figure 103. Move the
differential and ring gear to the left and right with
pry bars while you read the dial indicator. Use the
following step A or B.

Figure 19_ “T" Bar Wrench &%
e
ey

el

i

'*Adjusting Ring
7 Opposite
Ring Gear
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A. Use two pry bars that fit between the bearing
adjusting rings and,ends of the differential case.
The pry bars MUST NOT touch the differential
bearings. Figure 104.

Figure 104

Bars
Must Not
Touch

Bearings

B. Use two pry bars between the differential case
or ring gear and the carrier at locations other
than described in step A. The pry bars MUST
NOT touch the differential bearings. Figure 105.

Figure 105

Bars Must
Not Touch
Bearings

4. Tighten the same bearing adjusting ring so that no
end play shows on the dial indicator. Move the dif-
ferential and ring gear to the left and right as
needed. Repeat step A or B.

5. Tighten each bearing adjusting ring one notch
from the zero end play measured in step 4.

6. Continue by checking runout of the ring gear.
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Method 2.

A

second method of checking preload i.s to measure

the expansion between the bearing caps after you
tighten the adjusting rings. Use the following
procedure.

1.

2.

Turn both adjusting rings hand tight against the
differential bearings.

Measure the distance X or Y between opposite
surfaces of the bearing caps. Use a large
micrometer of the correct size. Figures 106 and
107. Make a note of the measurement.

Figure 106

3. Tighten each bearing adjusting ring one notch.

4. Measure the distance X or Y again. Compare the

dimension with the distance X or Y measured ip
step 2. The difference between the two dimensions
is the amount the bearing caps have expanded.

o~




Example: Measurements of a Q-100 carrier.

Distance X or Y before tightening adjusting rings
= 15.315 inch (389.00 mm).

Distance X or Y after tightening adjusting rings =
15.324 inch (389.23 mm)

13.324 inch - 15.315 inch = .009 inch (.23 mm)
difference.

If the dimension is within specifications, continue
by checking runout of the ring gear. If the dimen-
sion is less than specitications, repeat step 3 and
4 as needed.

Check Runout of Ring Gear

Specification:
.008 inch (.20 mm)

1. Attach a dial indicator on the mounting flange of
the carrier. Figure 108,

Figure 108

Rotate Ring )
Gear Pointer

Dial
indicator

2, Adjust the dial indicator so that the plunger or
pointer is against the back surface of the ring
gear.

3. Adjust the dial of the indicator to zero {0).

4. Rotate the differential and ring gear while you read
the dial indicator, The runout of the ring gear
MUST NOT EXCEED .008 inch (.20 mm).

Figure 108.
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If runout of the ring gear exceeds specitications,
remove the differential and ring gear assembly
from the carrier. See the procedure on page 5
and the following steps 5 and 6.

5. Check the differential parts including the carrier for
the problem that causes the runout of gear to ex-
ceed speciications. Repair or replace parts.

6. After the parts are repaired or replaced, instail the

differential and ring gear into the carrier. See the
procedure on page 42.

7. Repeat preload adjustment of differential bearings.

Adjust Backlash of the Ring
Gear

Specifications:

Ring gears that have a pitch diameter of less than
17 inches {431.8 mm).
Range of backlash setting - .008 to .018 inch
(.20 to .46 mm).
Backlash setting for new gear sats - .012 inch
(.30 mm).

Ring gears that have a pitch diameter of 17 inches
(431.8 mm) or greater than 17 inches.

Range of backlash setting - .010 1o .020 inch
{25 to .51 mm)

Backiash setting for new gear sets - .015 inch
{.38 mm)

Figure 109

Measure
Quter Diameter
for
Approximate
Pitch Diameter

NOTE:

Measure the outer diameter of ring gear for approx-
imate pitch diameter. Figure 109, :
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If the old gear set is installed, adjust the backlash to
the setting that was measured before the carrier was
disassembled.

It a new gear set is instalied, adjust the backiash to
the correct specification for new gear sets.

During the check of tooth contact patterns, the
backlash can be adjusted within specification limits, if
needed, to change the location of the pattern.

1. Attach a dial indicator on the mounting flange of
the carrier. Figure 110.

NOTE:

Backlash is increased by moving the ring gear away

from the drive pinion. Figure 111.

Backlash is decreased by moving the ring gear

toward the drive pinion. Figure 112.

Figure 110

Figure 111
Tighten Adjusting Ring
this side

Increase
Backlash

\ 4

Loosen Adjusting Ring
this side

2. Adjust the dia! indicator so that the plunger or
pointer is against the tooth surface. Figure 110.

3. Adjust the dial of the indicator to zero (0).
4. Hold the drive pinion in position.

5. While you read the dial indicator, rotate the dif-
ferential and ring gear a small amount in both
directions, against teeth of the drive pinion. If the
backlash reading is within specification, continue

by checking tooth contact patterns. {f the backlash
reading is not within specifications, adjust backlash

as needed. Continue by foliowing steps 6 and 7.
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6. Loosen one bearing adjusting ring one notch then
tighten the opposite ring the same amount. See
Figures 111 and 112,

Figure 112

Loosen Adjusting Ring

this side
A

Decrease
Backiash

Tighten Adjusting Ring
this side

NOTE:

When you adjust backlash, move the ring gear
ONLY. DO NOT move the drive pinion.

7. Repeat steps 2 to 6 until the backiash is within
specifications.

.
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Check Tooth Contact Patterns oﬂfffggSgggffig ;tc;tmgi;zr;;agg patiems on the drive side
of the Gear Set ' ' :

General Information

Rockwell carriers can have a conventional hypoid

gear set or a GENEROID hypoid gear set. The tooth
contact patterns for each type of gear set are different.
Look at the part numbers to see what type of gear set
is in the carrier. See Figure 113 for the location of
part numbers.

Figure 113
Drive
Side
I??Cr: Part (Convex)

/No.

Part No. Option

Tooth Contact Patterns of Conventional
Hypoid and Generoid Hypoid Gear Sets

1. Adjust the backlash of a new gear set to either

Examples of part numbers for conventional gear sets. .012 inch (.30 mm) or .015 inch (.38 mm) depending
36786 for the rin_g gear. on the size of the ring gear. Adjust the backlash
36787 for the drive pinion. of an old gear set to the setting that was

measured before the carrier was disassembiled.

Examples of part numbers for GENEROID gear sets. See the procedure on page 45.

36786-K or 368786-K2 for the ring gear, 2. Apply a marking compound to approximately 12

36787-K or 36787-K2 for the drive pinion, gear teeth of the ring gear. Rotate the ring gear so
that the 12 gear teeth are next to the drive pinion.
Figure 116,

In the following procedures, movement of the contact

pattern in the length of the tooth is indicated as, - 8
toward the "heel’ or "'toe” of the ring gear. Figure Figure 11
114, .
Figure 114
Heel
©_0©
© /
© o,
Toe
= y
@) ©
Q@ O |
3. Rotate ring gear forward and backward so that the :
12 gear teeth go past the drive pinion six times to
get the contact patterns. Repeat if needed to get a
more clear pattern.
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Figure 117A
Good Hand Rolled Pattern
Geroid ars

Figure 1178
Good Hand Rolled Patlern
4. Look at the contact patierns on the ring gear

teeth. Compare the patterns to Figures 117A or B,
118A or B and 118A or B.

The Logation of Good Hand Rolled Contact
Patterns.

New Conventional and Generoid Gear Sets -
toward the toe of the gear tooth and in the center
between the top and bottom of the tooth. See
Figures 117A and 117B.

™ Figure 118A
High Pattern

Figure 1188
High Pattern

Figure 119A
Low Pattern

Figure 119B
Low Pattern

When the carrier is being operated, a good pattern
will extend approximately the full length of the
gear tooth. The top of the pattern will be near the
top of the gear tooth. See Figure 120A or B.

The location of a good hand rolied contact pattern
for an old gear set MUST match the wear pattern
in the ring gear. The contact pattern wilt be
smalier in area than the wear pattern.

If the contact patterns require adjustment, continue
by following step 5 to move the contact patterns
between the top and bottom of the gear teeth, if
the contact patterns are in the center of the gear
teeth, continue by following step 6.

Figure 120A
Good Pattern in Qperation
Conventional Gears

Figure 1208
Good Pattern in Operation
Generoid Gears




5. Change the thickness of the shim pack under
bearing cage to move the contact patterns be-
tween the top and bottom of the gear teeth. Use
the following procedure.

NOTE:

A high contact pattern indicates that the drive pin-
ion was not installed deep enough into the carrier.
A low contact pattern indicates that the drive pin-
ion was installed too deep in the carrier.

A. Remove the drive pinion and bearing cage from
the carrier. See the procedure on page 10.

B. To correct a high contact pattern, Figure 118A
or B decrease the thickness of the shim pack
under the bearing cage. When you decrease the
thickness of the shim pack, the drive pinion will
move toward the ring gear. Figure 121,

To correct a low contact pattern, Figure 119A or
B increase the thickness of shim pack under the
bearing cage. When you increase the thickness
of the shim pack, the drive pinion will move
away from the ring gear. Figure 122.

Figure 121 Figure 122
Increase
Decrease :
Shim Pack Shim Pack

C. Install the drive pinion.‘béaring cage and shims
into the carrier. See the procedure on page 35.

D. Repeat steps 2 to 5 until the contact patterns
are in the center between the top and bottom of
the gear teeth.

6. Adjust backlash of the ring gear within specifica-
tion range to move the contact patterns to the cor-
rect location in the length of the gear testh. See
the procedure on page 45.

A. Decrease backlash to move the contact patterns
toward the toe of the ring gear teeth. Figure
123.

c
=]
=]
Q
]
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Assembly

Figure 123 Move Pattern toward Toe
Loosen Adjusting Ring
‘ this side
Decrease

Backlash

Tighten Adjusting Ring this side

B. Increase backlash to move the contact patterns
toward the heel of the ring gear teeth. Figure
124,

Figure 124 Move Pattern toward Heel
Tighten Adjusting Ring

this side

Increase
Backlash

¥

Loosen Adjusting Ring this side

C. Repeat steps 2 to 4 and 6 until the contact pat-
terns are at the correct location in the length of
the gear teeth.

7. Install cotter keys*, pins*, or lock plates* that hold
the two bearing adjusting rings in position. Use the
following procedures. -

A CAUTION:

It your carrier was built using cotter keys, lock
the adjusting rings only with cotter keys. If your
carrler was bullt using roll pins, reuse the roll
pins or lock the adjusting rings with cotter keys.
Do not force a roll pin Into a cotter key hole.

A. Cotter keys* - Install cotter keys between lugs
of the adjusting ring and through the boss of the
bearing cap. Bend the two ends of the cotter
key around the boss. Figure 125.

B. Pins* - Install pin through boss of the bearing
cap until the pin is between lugs of the ad-
justing ring. Use a drift and hammer to install
the pin. Figure 125.

“Some Rockwell carriers do not have the parts described.
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C.Lock Plates* - Install lock plate on bearing cap
50 that the tab is between lugs of the adjusting
ring. Install the two capscrews that hold the lock
plate to the bearing cap. Tighten the capscrews
1o correct torque value. See the torque chart on

page 65. Figure 125.0

Figure 125 ..

Threaded Holes in
Cap when Lock
Plate is used,

Install and Adjust the Thrust
Screw*

Specification:

Clearance between thrust screw or block and ring
gear - .025 to .045 inch (.65 to 1.14 mm). Loosen the
thrust screw 1/2 turn, 180°,

If the carrier does not have a thrust biock*, start at
step 4,

1. Rotate the carrier in the repair stand until the back
surface of ring gear is toward the top.

Figure 126

Hole for |
Thrust screw /Y

Page 50

. Put the thrust block*on the back surface of the
ring gear. The thrust block* MUST be in the
center between the outer diameter of gear and dif-
ferential case.

3. Rotate the ring gear until the thrust block* and

hole for thrust screw, in carrier, are aligned.
Figure 126.

4. Install the jam nut* on the thrust screw*, one half

the distance between both ends. Figure 127,

Figure 127

Thrust screw
and Jam Nut

5. Install the thrust screw* into the carrier until the

screw stops against the ring gear or thrust block*,
Figure 127,

6. Loosen the thrust screw* 1/2 turn, 180°. Figure

128,

Figure 128

*Some Rockwell carriers do not have the parts described,




7. Tighten the jam nut* to the correct torque value
against the carrier. See the torgue chart on page

65, Figure 129.0

Figure 129

. Hold Thrust

Screw in Position
Tighten Jam Nut
to Corract Torque

IMPORTANT: To complete the assembly of axles
equipped with driver controlled main differential locks,
see pages 57 through 61. Start with “Install Differen-
tial Shift Assembly'' page 57.

Install Differential Carrier into
Axle Housing

A WARNING:

Be careful when using cleaning solvents, Follow the
solvent manufacturer’s instructions for safe use to
prevent Injury.

1. Clean the inside of axie housing and the mounting
surface where the carrier fastens. Use a cleaning
solvent and rags to remove dirt. Blow dry the
cleaned areas with air. Also see the procedure on
page 15.

2. Inspect the axie housing for damage. Repair or
replace the axle housing. See the procedure on
pages 17 to 19.

3. Check for toose studs* in the mounting surface of
the housing where the carrier fastens. Remove
and clean the studs* that are looss.

4. Apply liquid adhesive to the threaded holes and in-
stall the studs” into axle housing. See the pro-
cedure on page 20, Tighten studs* ic correct

torque value. See the torque chart on page 65.0

5. Apply silicone gasket material to the mounting sur-
face of the housing where the carrier fastens. See
the procedure on page 21. Figure 130.

Figure 130

Silicone Gaskel Bead

6. Install the carrier into the axle housing. Use a
hydraulic rolter jack or a lifting tool.

A CAUTION:

Do not install the carriers using a hammer or
mailet. A hammer or mallet will damage the mount-
ing flange of carrier and cause oil leaks.

7. Install nuts® and washers or capscrews and
washers in the four corner locations around the
carrier and axle housing. Tighten the fasteners
hand tight at this time. Figure 131.

Figure 131

*Some Rockwell carriers do not hava the parts described.
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8. Carefully push the carrier into position. Tighten the
four fasteners two or three turns each in a pattern
opposite each other. See Figure 131.

8. Repeat step 8 until the four fasteners are tightened
to the correct {orque value. See the torque chart
on page 65.

10. install the other fasteners and washers th’gtghold
the carrier in the axle housing. Tighten fasteners
to the correct torque value. See the torque chart
on page 65, 6

11. Connect the driveline universal joint to the pinion
input yoke or flange on the carrier.

12.instail the gaskets and axle shafts into the axle
housing and carrier. The gasket and flange of the
axle shafts MUST fit flat against the whee! hub.
Figure 132.

13. Install the capscrews and washers that hold the
axie shatft to the whesl hub. Tighten capscrews to
the correct torque value. See the torque chart on
page 65.

14.1f the wheel hubs have studs*, install the tapered
dowels* at each stud and into the flange of the ax-
le shaft. Use a punch or drift and hammer if
needed.
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Figure 132

or Stud Nut

Capscrew Gasket

Axle Shaft

Hub

15. Install the nuts* and washers on the studs*.
Tighten nuts* to the correct torque value. See the

torque chart on page 65. o

*Some Rockwell carrisrs do not have the parts described.
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Driver Controlled Main Differential Lock
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Figure 133
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STQRAGE

7 911 E” POSITION

STORAGE
POSITION

QPERATING
POSITION

~ S 7
& o,
‘
1. Lock Nut - Sensor Switch 8. Alr Cylinder Tube 15. Cover Plug
2. Sensor Switch 9. Piston 16. Plug Gasket
3. Shift Shaft Spring 10. Piston “Q" Ring 17. Washers
4. Shift Shaft 11. Cover Copper Gasket 18. Shift Coliar
5. Shift Fork 12. Capscrew - Manual Actuation 19. Shift Fork Roll Pins
6. Spring Retaining Pin 13. Cylinder Cover
7. Flat Washer (or silastic as regd.) 14. Cover Capscrews
Some Rockwell drive axle models have a driver con- NOTE:
trolied main differential fock. This differential lock is The Rockwell carrier modeis with driver controlled
operated by a carrier mounted, air actuated shift unit. differential lock equipment are manufactured in
When activated, the shift unit moves a sliding collar
e . metric dimensions and sizes. When these carriers
which is installed on the splines of the axle shaft. are serviced, it is Important to use the correct
When engaged, the collar locks the axle shaft to a tric si t’ Is on the fasteners. See the metric
second set of splines on the differential case. Figure metric sz fools on fhe .
133 torque chart at the back of this manual,
&
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1. Remove the axle shafts before the vehicle is
towed. See the procedures on pages 25 and 26.

A CAUTION:

If the vehicle must be towed fo a service facility
with the drive axle wheels on the ground, it is
necessary to remove the axle shafts before the
vehicle is towed.

2. Install the axle shafts after the vehicle Is towed.
See the procedure on page 26.

3. if the differential carrier must be removed from
the axle housing, use the following procedures.

Remove Differential Carrier
From Axle Housing

Before the differential carrier can be removed or in-
stalled, the differential lock MUST be shifted into and
held in the locked (engaged) position. The locked
position gives enough clearance between the shift col-
lar and the axle housing to permit the removal or in-
stallation of the carrier.

NOTE:

If the axle shafts were removed for towing with the
ditferential in the unlocked (disengaged) position, in-
stall the right-hand axle shaff into the housing
before continuing. Follow steps 1 and 2 of “Install
Axle Shafts After the Vehicle is Towed"” on page 26,

To shift into the locked paosition, use either of the
following "'Air Pressure’’ or the “Manual Engaging”
methods.

Air Pressure Method:

1. Remove the drain plug from the bottom of the
housing and drain the lubricant.

2. Raise the right hand wheel of the drive axle off the
floor with a hoist or jack.
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A WARNING:

Do not start the vehicle engine and engage the
transmission with one wheel! raised from the fiocor,
When the differential is in locked (engaged} posi-
tion, power will go to the wheel on the floor and
cause the vehicle to move.

3. Put a jack stand under the right-hand spring seat
to hold the vehicle in the raised position.

A WARNING:

Do not work under a vehicle supported only by
jacks. Jacks can slip or tip over and cause injury.

4. Disconnect the driveline from the pinion input
yoke.

5. Disconnect the vehicle air line from the differential
lock actuator assembly.

6. Connect an auxiliary air supply to the differential
lock actuator assembly.

NOTE:

If an auxiliary air supply Is not available, continue
to “Manual Engaging Method” of locking the
ditferential.

7. Apply and hold air pressure to the actuator
assembly. The air pressure will move the shift col-
lar to engage with the splines on the differential
case half and lock the assembly.

8. Make sure that the shift coflar has moved the full
distance on the splines of the differential case half.
Rotate the drive pinion or the right-hand wheel! un-
til the right-hand wheel makes one complete rota-
tion (forward or backward).

Continue to hold the main differential in the locked
position with air pressure untif the carrier assembly
is completely removed from the axle housing.




8. Remove the axle shafts from the housing. Follow
Steps 1-3 of “"Remove Axle Shafts Before The
Vehicle is Towed” on page 26.

10. Remove the carrier from the housing as described
in Steps 8 through 15 on page 5.

1. After the carrier is removed from the axie housing,
release the air pressure from the actuator
assembily.

Manual Engaging Method:

If an auxiliary air supply is not available or if the
differential carrier is to be stored for later use, use
this manual engaging method. Figure 134.

1. Follow Steps 1 through 5 of the “Air Pressure
Method",

Driver Controlied

Figure 134

POSITION OF CAP SCREW AND PLUG WHEN
MANUALLY LOCKING THE DIFFERENTIAL

Top Side Storage Hole Air _ _
for Manual Engaging Line  Differential
Cap Screw Lock
Actuator
Assembly

Manuai Cylinder

Engaging
Cap Screw

Wire

Operating
Position
Piug and Hole
Gasket Bottom Side Storage Hole
for Plug and Gasket

2. Remove the plug and gasket from the hole in the
center of the cylinder cover.

3. Remove the manual engaging cap screw from the
top storage hole in the cylinder cover,

section

4. Instail the plug and gasket into the bottom storage
hole in the cylinder cover.

NOTE:

The storage hole for the plug and gasket is the op-
posite end of the storage hole for the manual
engaging cap screw.

5. Instali the manual engaging capscrew into the
threaded hole in the center of the cylinder cover.

6. Turn the manual adjusting capscrew to the right
until the head is approximately 1/4 inch from the
cylinder cover. DO NOT turn the capscrew beyond
its normal stop. The capscrew is now in the ser-
vice position and the main differential lock is com-
pletely engaged.

A CAUTION:

There will be a small amount of spring resistance
felt when you turn in the manual engaging
capscrew. If a high resistance Is felt before
reaching the locked (engaged) position, STOP TURN-
ING THE CAPSCREW, or the cover and capscrew
threads will be damaged.

A high resistance on the capscrew indicates that
the splines of the shift collar and the ditferential
case half are not aligned or engaged. To align the
splines use the following procedure:

A. Rotate the drive pinion or right-hand wheel to
align the splines of the shift collar and case half
while you turn in the manual engaging
capscrew.

B. When the normal amount of spring resistance is.
again feit on the capscrew, the splines are
engaged. Continue to turn in the manual engag-
Ing capscrew until the head is approximately 1/4
inch from the cylinder cover,

7. Remove the catrier from the axie housing as
described in steps 8 through 15 on page 5.
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Remove Differential And Gear
Assembly

1. To remove the differential lock sliding shift collar,
tap out the two retainer roll pins until they are level
with the inner face of the shift fork. Release the
differential lock if it is manually engaged. Figure
135.

Figure 135

Shift
Collar

2. If required, remove the differential lock shift unit.

A. Remove the sensor switch and lock nut.

B. Remove the four capscrews and washers that
hold the cylinder cover. Remove the cover and
copper gasket. Flgure 138.

Figure 136

Capscrew & Washer
(Four-corners)

Cover
{Copper Gasket
under Cover)

C. Remove the shift unit-cylinder and piston.
Remove the O-ring from the piston.
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D. Remove the shift shaft from the shift fork. The
shaft may be loctited to the fork, use the
heating procedure to breakdown loctite, The
recommended procedure is similar to “Remove
Dri-Lock Fasteners” on page 21.

E. Remove the shift shaft spring and flat washer.

NOTE:

Some models use silastic seal instead of the flat
washer in Step E.

F. Remove thq shift fork.

NOTE:

A roll pin is installed in the shift shaft and is used
as a stop for the shift shaft spring. it is not
necessary to remove this roll pin during a normal
disassembly.

3. Remove the cotter keys*, pins* or lock plates*
that hold the two bgaring adjusting rings in posi-
tion. Use a small drift and hammer to remove
pins. Each lock piate is held in position by two

capscrews,

Match mark one bearing cap and one carrier leg
so that these parts will be assembled in the cor-
rect positions. Remove the bearing cap
capscrews and washers, the bearing caps and the
adjusting rings.

. Lift the differential and gear assembly from the
carrier. Tilt the assembly as required to permit the
ring gear to clear the support for the pinion spigot
bearing. Figure 137.

Flgure 137

*Some Rockwell carriers do not have the parts described,
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FURTHER DISASSEMBLY OF THESE CARRIERS IS
THE SAME AS AXLES WITHOUT THE DRIVER CON-
TROLLED MAIN DIFFERENTIAL LOCK. TO CON-
JINUE DISASSEMBLY FOLLOW THE PROCEDURES
STARTING ON PAGE 8.

PREPARE PARTS FOR ASSEMBLY, AD-
JUSTMENTS, AND CARRIER ASSEMBLY (UP TO
THE POINT OF “INSTALL DIFFERENTIAL CARRIER
INTO AXLE HOUSING” ON PAGE 51) ARE ALSO
THE SAME FOR BOTH AXLES,

Install Differential Shift
Assembly

Install the differential shift assembly after the differen-
tial carrier is assembled and the gear and bearing ad-
justments are made. Parts of the shift assembly are
shown in Flgure 138,

Electric
Connection
for Sensor

s O-Ring

Figure 138

Flat Washer
or Silastic

as reqd.
. Piston
Shift Shaft &

(Disengaged)
{Engaged)

Copper
Gaskst

1. install the two roll pins into the ends of the shift
fork. Tap the pins into position until they are level
with the inner yoke face. Figure 139. Do not install
completely at this time.

Figure 139

-Shift Fork

Himyga

&
ZaN

Rolt
Pin

Inner Yoke
Faces

Driver Controlied
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2. If the spring stop roll pin was removed from the
head of the shift shaft, install the pin at this time.

3. Apply Loctite 222 (Rockwell Part No.
2297-B-6112) to the threads of the shift shaft.

4. Install the shift fork into its correct position in the
carrier case. Flgure 140.

Figure 140

5. Hold the shift fork in position and install the shift
shaft spring into the shift shaft opening in the car-
rier, through the shift fork bore and into the bore
for the shift shaft spring. Flgure 141.

Apply

Figure 141
Loctite 222

Spring

Shift Shaft

6. Slide the shift shaft over the spring and install the
shaft into the shift fork. Tighten to 20-25 |b. fi.
{27-34 N.m) torque.

7. Install the flat washer (when used) or apply silastic
sealant (Rockwell Part No. 1199-Q-2981) to the
bottom of the cylinder bore. Figure 142,
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8. install the O-ring into its groove on the piston.
Lubricate the O-ring with axle lubricant. Install the
piston into the air cylinder. Figure 142.

Figure 142 Air

Cylinder

Piston &
"0 Ring

install Flat Washer
N

3
_ or Apply Silastic
Shitt Shaft @ h// Seatant,

//\“

Figure 144 Cylinder Cover

Capscrew
7.4-8.9 |b. ft.
(10-12 N.m)

9. Instalf the cylinder into the housing bore. Make
sure that the pilot journal on the piston is against
its bore on the shift shaft. Figure 143.

12. Hold the shift collar in the locked {engaged) posi-
tion and tap in the two roll pins in the shift fork
ends until they are level with the outer yoke faces.
Figure 145,

Figure 143

Cytinder
& Piston

Pilot Journat

Shift Shait

Flgure 145 Manual
Actuation
Shift Capscrew

Shitt
Collar

10. Install the copper gasket into its bare on the inside
of the cylinder cover. Put the cover in posiion over
the cylinder so that the air intake port will point up
when the carrier is installed into the housing. In-
stall the cover with the four altaching capscrews
and washers, Tighten to 7.4-8.9 Ib. ft. (10-12 N.m)

torque. Figures 138 and 144. o

11. Slide the shift collar into the fork and engage the
shift collar spiines with the splines of the differen-
tial case. Use the manual actuation capscrew to
move the shift collar splines into the differential
case splines. See ""Manual Engaging Method”’ on
page 60.
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13. While the shift collar is still in the locked position,
put the sensor switch (with the lock nut loosely at-
tached) into its hole.

14. Connec! a battery/bulb tester to the sensor switch
and rotate the switch into its hole until contact with
the shift fork causes the light to go on. Turn the
switch one additional revolution and tighten the
lock nut to 26-33 ib. ft. (35-45 N.m) torque. 0

NOTE:

For carriers without the differential lock (Less Air
Shift), assemble the sensor switch plug and cover
plate as follows:

¢

1. Install the washer and plug into the hole for the
sensor switch. Tighten the plug to 45-55 Ib. ft.

(60-74 N.m). Figure 147.0




2. Apply silicone gasket material to the cover plate
mounting surface on the carrier. (See procedures
on page 21). :

3. Instail the four washers and capscraws. Tighten
the capscrews to 7.4-8.9 Ib. #. (10-12 N.m). o

Driver Controlled
Main Differential Lock : \

Figure 146,
Figure 146 Washers ﬁ
//,' :
; Capscrew
Sensor
Swilch
Plug Cover Plate
(Apply Silicone
Gasket Material)
NOTE:

When the carrier is to be installed into the axle
housing, the shift collar must be held in the engag-
ed position, This can be done by keeping the air
pressure appilied to the shift cylinder (see “Air
Pressure Method” on page 60), or by using the
manual engaging bolt (see "Manual Engaging
Method” on page 60). Failure to keep the differen-
tial in the locked (engaged) position will make it
impossible to install the carrier assembly into the
axle housing.

After the carrier is installed into the axle housing,
shift the differential into the unlocked (disengaged)
position to permit the instaliation of the right hand
axle shaft.

Install Carrier Into Axle
Housing

1. Clean the inside of the axle housing and the _
mounting surface where the carrier fastens. Use a
cleaning solvent and rags to remove the dirt. Blow
dry the cleaned areas with compressed air. (See
procedures on page 15).

A WARNING:

Be careful when using cleaning solvent. Follow the
solvent manufacturer’s instructions for safe use to
prevent injury.

section

2. Inspect the axle housing for damage. If necessary,
repair or replace the housing. (See procedures on
pages 17 to 19),

3. Check for loose studs in the mounting surface of
the housing where the carrier fastens. Remove
and replace the studs where required.

4. Install the differential carrier into the housing. Use
one of the following procedures,

Air Pressure Method:

A. Before the carrier is installed into the housing,
install the right-hand axie shatt through the shift
collar and into the side gear. (The axle shaft is
being used as a spline alignment tool).

NOTE:

A similar tool can be made from a damaged right-
hand axle shaft by cutting off approximately 24
inches from the spline end.

B. Align the splines of the shift collar and differen-
tial case half by rotating the axle shaft tool or
drive pinion.

A warninG:

Do not use your hands to hold the coliar in posi-
tion. Injury can result when air pressure is applied
to the actuator.

C. Connect an auxiliary air supply to the actuator
assembly.

D. Apply and hold pressure to the actuator
assembly. The air pressure will move the shift
collar to engage the differential case half and
lock the assembly,

E. If the shift colfar has not moved the full distance
on the splines of the differential case half, rotate
the axie shatt tool or the drive pinion one com-
plete rotation to the right or left.

F. Remove the axle shaft tool from the carrier,
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NOTE:

Continue to hoid the main ditferential in the locked
{engaged) position with air pressure until the car-
rier is completely Installed in the axle housing. If
no air supply is available, use the “Manual Engag-
ing Method” on this page to lock (engage) the dif-
ferential.

G. Apply silicone gasket material to the mounting
surface of the housing where the carrier fastens.
(See procedures on page 21).

H.Install the carrier into the axle housing. Follow
sleps 6-10 on page 51.

I. Release the air pressure from the differential
lock actuator and disconnect the auxiliary air
supply.

J. Proceed to Step 5 on page 61.

Manual Engaging Method:

A. Align the splines of the shift coliar and the dif-
ferential case half. This can be done by hand or
by installing the right-hand axle shaft through
the shift collar and into the side gear. See Steps
A and B of the "Air Pressure Method” on this

page.

B. Install the manual engaging capscrew into the
threaded hole in the center of the cylinder
cover,

C. Turn the manual adjusting capscrew to the right
until the head of the capscrew is approximately
1/4 inch from the cylinder cover. DO NOT turn
the capscrew beyond its normal stop. The
capscrew is now in the service position and the
main differential lock is compietely engaged.

A CAUTION:

There will be a small amount of spring resistance
felt when you turn in the manual engaging capscrew,
It a high resistance is felt betore reaching the locked
{engaged) position, STOP TURNING THE
CAPSCREW, or the cover, fork and capscrew threads
will be damaged.

Page 60

Driver Controlied

A high resistance on the capscrew indicates that
the splines of the shift collar and the differential
case half are not aligned or engaged.

Lift the shift collar as required and rotate to align
the splines of collar and case haif while you turn in
the manual engaging capscrew. When the normai
amount of spring resistance is again felt on the
capscrew, the splines are engaged. Continue to
turn in the manual engaging capscrew.

D.Install and fasten the carrier into the axie hous-
ing. Follow Steps G and H of the “Air Pressure
Method'™ on page 60.

E. Remove the plug and gasket from their posiion,
Remove the manual engaging capscrew from its
service position.

NOTE:

When the manual engaging capscrew is removed
from the service position in the actuator, the main
differential lock becomes disengaged.

F. Clean the piug, gasket, cylinder cover, and
threaded hole in the center of the cylinder
cover.

G.Install the plug and gasket into their operating
position in the cylinder cover. Instail the manual
engaging capscrew into its storage position. See
Flgure 147.

Figure 147 Top Side Storage Hole
for Manual Engaging

Cap Screw  rerential
Air Line Lock
Manual Actuator
Engaging i Assembly
Cap Screw 7 o
= Cylinder

Cover
Plug and 5
Gasket

D@ ) Wire

Operating
Position
Hole

Bottom Side Storage Hole
for Plug and Gaskel

¢




H. Tighten the plug to 44-55 Ib. ft. (80-75 N.m) tor-
que. Tighten the manual engaging capscrew to

22-28 b, ft. (30-38 N.m). 6

5. Connect the vehicle air line to the differential lock
actuator assembly.

6. Instail the electrical connection on the sensor
switch iocated in the carrier, below the actuator
assembly.

7. Install the right and lefi-hand axle shafts, Follow
the procedures in Steps 2 through 4 of “Befora
Towing” on page 26.

8. Remove the jack stand from under the drive ax-
le and lower the vehicle o the floor,

Check the Differential Lock

1. Shift the vehicle transmission to neutral and start
the engine to get the system air pressure to the
normal ievel,

A WARNING:

Do not siart the vehicle engine and engage the
transmission with one wheel raised from the floor.
Whaen the differential is in locked (engaged) posi-
tion, power will go to the wheel on the floor and
cause the vehicle to move.

2. Put the differential lock switch {in the cab of the
vahicie) in the unlocked (disengaged) position.

3. Drive the vehicle at 5-10 MPH {8-16 kmph) and
check the differential lock indicator light. The light
must be off when the switch is in the unlocked
position.

Driver Controlied

section

4. Continue to drive the vehicle and put the dif-
ferential lock switch in the focked (engaged)
position. Let up on the accelerator to remove
the driveline torque and permit the shift. The
tight must be on when the switch is in the Jock-
ed position,

NOTE:

If the indicator light remains “on” with the switch
in the unlocked position, the differential is still in
the locked position. Check to make sure that the
manual engaging capscrew was removed from the
cylinder cover of the actuator assembly. See Steps
E through H of "Manual Engaging Method” on this

page.

Driver Caution Label
Figure 148
CAUTION
This vehicle is equipped with the
ROCKWELL DRIVER CONTAOLLED FULL LOCKING DIFFERENTIAL.

ENGAGE FULL LOCKING DIFFERENTIAL ONLY
UNDEA POOR TRACTION CONDITIONS.
DO NOT USE DURING DOWNHILL CPERATION. .
DO NOT USE AT SPEEDS ABCVE 25 M.P.H. K
WHEN ENGAGED. YOUR VEHICLE'S STEERING CHARACTERISTICS

WILL BE AFFECTED, THIS "UNDERSTEER™ CONDITHON REQUIRES
CAREFUL DRIVING PROCEDURES.

WHEN DISENGAGED, NORMAL VEHICLE HANDLING WILL RESUME,

" Fod turther tblacmation on this system,
see yout vetucle operaloe s manual or Aockwel Fech Aid TSA 2-413

Check to see that the “Driver Caution” labe! is install-
ed in the vehicle cab, The caution label must be put
in a location that is easily visible to the driver. A
recommended location is on the instrument panel,
next to the differential lock switch and lock indicator
light. Driver Caution labels (TP-86101) are available
from Rockwell International, Troy, Michigan. Figure
148.

Parta Rt
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NOTE:

For complete information on lubricating drive
axles and catrrlers, see Rockwell Fleld
Maintenance Manual No. 1.

See the following charts 4, 5 and 6 for standard infor-
mation on iubricants, schedules and capacities.

Chart 4
LUBRICANT CROSS REFERENCE (VISCOSITY) AND TEMPERATURE CHART

Rockwell Lubricant Minimum OQutside Maximum Qutside
Specitication Description Cross Reference Temperature Temperature
0-76-A Hypoid Gear Oil | GL-5, S.A.E. 85W/140 - 12.2°C (+ 10°F) .-t
0-76-B Hypoid Gear Qif | GL-5, S.A.E. BOW/140 - 26.1°C (~ 15°F) -t
0-76-D Hypoid Gear Oil [ GL-5, S.A.E. 80W/90 — 26.1°C {— 15°F} -
0-76-E Hypoid Gear Qil [ GL-5, S.A.E. 75W/390 — 40°C (— 40°F) .t
0-76-J Hypoid Gear Ol | GL-5, S.AE. 75W — 40°C (— 40°F) + 1.6°C {+ 35°F) A,
0-76-L Hypoid Gear Ol | GL-5, $.A.E. 76W/140 — 40°C (— 40°F) ot 4
**There is no upper limit on these outside temperatures, but the axte sump temperature MUST NEVER EXCEED
+ 121°C {250°F)

Chart 5
LUBRICATION SCHEDULE
® Heavy-Outy On-Highway
¢ On and Off Highway ¢ Common Carrier On-Highway
¢ Off-Highway
Less than 60,000 miles More than 60,000 miles Less than 100,000 miles More than 100,000 miles
{96,000 Km) a year (96,000 Km) a year {160,000 Km) a year (160,000 Km) a year
. 25,000 to 30,000 miies . 100,000 miles
Two Times A Year (40,000 to 48,000 Km) One Time A Year (160,000 Km)
NOTE:; If operation |s continuous heavy-duty, check
lubricant each 1,000 miles (1,600 Km).

Page 62
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CHART 8

Lubrication

i

LUBRICANT CAPACITIES

Usel tlhe following lubricant capacities as a guide only. The capacities are measurad with the drive pinion in the horizontal
position. When the angle of the drive pinion changes, the lubricant capacity of the axte wilt change.

sy

AXLE MODEL CAPACITY AXLE MODEL CAPACITY
U.S. Pints Liters U.S, Pints Liters
Single Drive Axles RS-23-180 19 186
j RS-26-160 51 24.2
g: gg ?05 zg RS-26-180 33 18.3
8140 12 5.7 RS-30-180 38 18.3
B-150 35 1.7 Rear Axle Of Tandems
C100 125 5.9
D-100 125 5.9 SDHD
D-140 125 5.9 {DHA rear) 16 7.6
E-100 15 7.1 SFHD
E-105 12.5 59 (FHR rear) 16.5 7.8
£-150 9 4.3 SHHD
F-100 13 6.2 (HHR rean 26 12.3
F-106 13 6.2 SL-100
F-120 156 7.1 {LR-100 rear) 37 17.5
F-121 15 7.1 SLHD
F.140 14 6.6 {LHR rear) 32 15.1
FDS-75 14 6.6 SQ-100
FDS-85 15 7.1 (QR-100 rear) 33 15.7
FD390 14 8.6 SQHMD
FDS-750 7 33 (QHR rear) 31 14.7
FDS-1800 23 10.9 SQHP
FDS-1800 35 16.6 (QAR rear) 36 17
FDS-1805 35 16.6 SR-170
G-161 21 9.9 {RR-170 rear) 43 20.3
H-100 20 95 8RHD
H-140 2 9.9 (RHR rear) 36 17
H-150 1 52 SSHD
H-162 20 9.5 (SHR rear} 28 13.2
H-170 27 12.8* ST-170
H-172 27 12.8 (TR-170 rear) 43 203
L-100 23 10.9 . STHD
L-140 24 11.4 (THR rear) 28 13.2
L-155 24 11.4 SuU-170
L-172 27 128 (UR-170 rear) 43 20.3
M-172 27 12.8 SUHD
QT-140 24 11.4 (UMR rear) 28 13.2
Q-100 Kb 14.7 SW-170
Q-145 24 11.4 (WR-170 rear) 43 203
RL-170 48 22.7 RAT-34-140
R-100 30 14,2 (RR-17-140) 35 16.9
R-140 28 13.2 RAT-34-145
R-155 28 13.2 (RR-17-145 rear) 36 174
R-160 28 13.2 RT-40-140
R-163 34 16.1 {RR-20-140) 35 16.9
R-170 43 203 RT-40-145
5-170 43 20.3 (RR-20-145 rear) 36 17.3
U-140 24 114 RT-44.145
U-170 43 20.3 {RR-22-145 rear) 35 16.9
W-170 43 203 RT-46-160
RS-13-120 15 7.2 (RR-23-180 rear) 43141 20.7119.5
RS-15-120 15 7.2 RT-52-160
RS-16-141 Ich] 14.7 {RR-26-160Q rear) 51 242
RS-17-140 32 15.4 RT-48-180
RS-17-141 3 14.7 {RR-24-180 rear) 39 18.6
RS-19-145 36 17.3 RT-52-180
RS-21-145 a5 16.8 (RR-26-180 rear) 3g 183
RS-23-160 43/41 20,7195 RT-58-180
(RR-29-180 rear) 38 18.3

*includes 1 pint (0.97 liter) for each whesl! end and with drive
pinion angle at 3°. _ Pane A1
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Torque Values for Fasteners

General Information.

1. The torque values in chart 7 are for fasteners that
have a light application of oil on the threads.

2. if the fasteners are dry, increase the torque values
by ten percent (10%).

3. If the fasteners have a heavy application of oil on
the threads, decrease the torque values by ten
percent (10%).

4. If you do not know the size of the fastener that is
being instalied, measure the fastener. Use the
following procedure,

American Standard Fasteners

A, Measure the diameter of the threads in inches,
dimension X. Figure 149.

Fastener
/ Torque

Metric Fasteners

A. Measure the diameter of the threads in
millimeters (mm), dimension X. Figure 150.

Figure 148

Amount of Threads
in one inch.

N

|1
al

X Dimension = (Example 1/2')

Figure 150

(Exampie M8 or 8.mm)
Distance of 10 Threads

X Dimension
Y Dimension

non

8. Count the amount of threads there are in one
inch (1.0 inch). Figure 150,

Example of an American Standard size fastener is
50 - 13,

The .50 is the diameter of the fastener in inches or
dimension X,

The 13 is the amount of threads in one inch (1.0
inch).

Page 64

B. Measure the distance of ten (10) threads, point
to point in millimeters (mm), dimension Y. Make
a note of dimension Y. Figure 151.

C. Divide dimension Y by ten (10}, The resuit will
be the distance between two threads or pitch.

Example of a Metric size fastener is M 8 x 1.25.

The M 8 is the diameter of the fastener in millimeters
(mm) or dimension X.

The 1.25 is the distance between two threads or
pitch.

5. Compare the size of fastener measured in step 4
to the list of fasteners in chart 7 to find the correct
torque value.




Fastener;

(19 @Operating

Pasition
) o A ] ] -

o ®
f I
® .

CHART 7
FASTENER TORQUE CHART
FASTENER THREAD TORQUE VALUE
SIZE Ib-ft (N.m)
1. *Capscrew, Axle Shaft .31-24 18-24 (24-33)
: .50-13 85-115 {115-1586)
2, *Nut, Axle Shaft Stud Plain Nut
.44-20 50-75 {68-102)
.50-20 75-115 (102-156)
.56-18 110-165  (149-224)
.62-18 150-230 (203-312)
Lock Nut
@ 4420 4065  (54-88)
.50-20 65-100 (88-136)
.56-18 100-145 (136-197)
.62-18 130-180 (176-258)

* Some Rockwell carriers do not have the parts described. Page 65
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Fastener

CHART 7 (Continued)

FASTENER THREAD TORQUE VALUE
SIZE Ib-ft (N.m)
3. Breather .38-18 20 minimum (27 minimum)
4, “Plug, Qil Fill (Housing) 75-14 35 minimum (47.5 minimun)
5. *Plug, Heat Indicator P .50-14 25 minimum (34 minimum)
6. Piug, Qil Drain ©.50-14 25 minimum (34 minimum)
7. Capscrew, Differential Case . .38-16 35-50 (48-68)
44-14 60-75 (81-102)
.50-13 85-115  (115-156)
.56-12 130-165 (176-224)
.62-11 180-230 (244-312)
Grade 10.8 Flange Head | M12 x 1.75 85-103  (115-140)
Grade 10.9 Standard Hex Head | M12 x 1.75 75-95 (100-130)
Grade 12.9 Standard Hex Head | M12 x 1.75 106-125  (143-169)
M16 x 2 203-251 (275-340)
8. *Nut, Differential Case Bolt .50-13 75-100 (102-136)
.50-20 B5-115 (115-156)
.62-11 150-180 (203-258)
.62-18 180-230 (244-312)
M12 x 1.75 74-86 (100-120)
9. *Nut, Ring Gear Bott .50-13 75-100  (102-136)
.50-20 85-115 {115-156)
.62-11 160-190  (203-258)
.62-18 180-230 (244-312)
M12 x 1.25 66-81 {90-110)
M12 x 1.75 77-85 (104-115)
Flange Head | M16 x 1.5 192-214  (260-290)
Standard Hex Head | M16 x 1.5 190-225 (260-305)
10. Capscrew, Bearing Cap 5612 110-145 (149-197)
.62-11 150-190 (203-258)
.75-10 270-350 (366-475)
.B8-14 360-470 {488-637)
.88-9 425-550 (576-746)
M16 x 2 181.221  (245-300)
M20 x 2.5 347-431 (470-585)
M22 x 2.5 479-597 (650-810)
11, Nut, Housing to Carrier Stud .44-20 50-75 (68-102)
.50-20 75-115  (102-156)
.56-18 110-165 (148-224)
.62-18 150-230 (203-312)
12, Capscrew, Carrier to Housing .44-14 50-75 {68-102)
.50-13 75-115 {102-156}
.56-12 110-165 (149-224)
62-11 150-230 (203-312)
75-10 270-400 (366-542)
M12 x 1.75 74-89 (100-120)
M16 x 2 181-221  {245-300)

* Some Rockwell carriers do not have the parts described.
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CHART 7 (Continued)

Fastener

| section

FASTENER THREAD TORQUE VALUE
SIZE Ib-ft (N.m)
13. *Jam Nut, Thrust Screw 75-16 150-180 (203-258)
.88-14 150-300 (203-407)
1.12-18 150-190 (203-258)
M22 x1.5 148-210 (200-285)
M30x 15 236-295  (320-400)
14, Nut, Drive Pinion .88-20 200-275 (271-373)
1.0-20 300-400 (407-542)
1.25-12 700-900  (949-1220)
1.25-18 700-900 (949-1220
1.50-12 800-1100 (1085-1491)
1.50-18 800-1100 (1085-1491)
1.75-12 900-1200 (1220-1627)
M32 x 1.5 738-918  (1000-1245)
M39 x 1.5 922-1132 (1250-1535)
M45 x 1.5 996-1232 (1350-1670)
15. Capscrew, Bearing Cage .38-16 30-50 (41-68)
.44-14 50-75 (68-102)
.50-13 75-115  (102-156)
56-12 110-165 (148-224)
.82-11 150-230 (203-312)
M12 x 1.75 74-96 (100-130)
16. *Plug, Oil Fill {Carrier) .75-14 25 minimum (34 minimum)
1.5-11.5 120 minimum (163 minimum)
M24 x 1.5 35 minimum {47 minimum)
7. *Capscrew, Lock Plate .31-18 20-30 (27-41)
M8 x 1.25 21-26 (28-35)

THE FOLLOWING FASTENERS AND TORQUE VALUES ARE FOR DIFF. LOCK CARRIERS ONLY

18. Capscrew, Manual Actuation (Storage Position) | M10 x 1.5 15-25 {20-35)
9. Adapter, Air Cylinder M12 x 1.5 22-30 (30-40)
20. Capscrew, Air Cylinder Cover M6 x 1 7.4-8.9 {10-12)
21, Capscrew/Plug, Air Cylinder Cover M10 x 1.5
(Operating Position) 15-25 (20-35)
| {Storage Position) 15-25 {20-35)
22. Lock Nut, Sensor Switch M16 x 1 26-33 {35-45)
* Some Rockwell carriers do not have the parts described.
&
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Adjustments and ,

DRIVE PINION BEARINGS - PRELOAD

PAGE

Adjustment:

Specification;

New bearings - 5 to 45 Ib-in (.56 10 5 08 N m) torgue
Used bearings in good condition -
10-30 Ib-in (1.13 to 3.39 N.m) torque

Preload is controlied by the thickness of the spacer between bearings.
To increase preload install a thinner spacer
To decrease preload install a thicker spacer

-3

DRIVE PINION - DEPTH IN CARRIER

Specitication:

Adjustment:

Install the correct amount of shims between the bearing cage and carrier. To
calculate, use old shim pack thickness and new and old pinion cone numbers.

Change the thickness of the shim pack to get a good gear tooth contact pattern

35-37

HYPOID GEAR SET - TOOTH CONTACT PATTERNS (HAND ROLLED)

Specification:

Adjustment:

Conventional gear set -
Toward the toe of the gear tooth and in the center between the top and bottom of
the tooth

Generoid gear set -
Between the center and toe of the tooth and in the center between the top and
bottom of the tooth

Tooth contact patterns are controlied by the thickness of the shim pack between
the pinion bearing cage and carrier and by ring gear backiash

To move the contact pattern lower, decrease the thickness of the shim pack under
the pinion bearing cage

To move the contact pattern higher, increase the thickness of the shim pack under
the pinion hearing cage

To move the contact pattern toward the toe of the tooth decrease backliash of the
ring gear

To move the contact patlern toward the heel of the tooth increase backlash of the
ring gear

47-49

MAIN DIFFERENTIAL BEARINGS - PRELOAD

'Speciﬂcation:

Adjustment:

15 10 35 Ib-in {1.7 to 3.9 N.m) torque

OR

Expansion between bearing caps -

RS-140 and RS-145 carrier models - .003 to .009 inch (.08 to .22 mm)
All other carrier models - .006 to .013 inch (.15 to .33 mm)

Preload is controlled by tightening both adjusting rings after zero end play is
reached

43
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Adjustments and

MAIN DIFFERENTIAL GEARS - ROTATING RESISTANCE

c
2
B
3

PAGE

'?peciﬂcation: 50 Ib-ft (68 N.m) torque applied to one side gear

41

RING GEAR - BACKLASH

Specification: Ring gears that have a pitch diameter of less than 17 inches {431.8 mm)
Range - .008 to .018 inch (.20 to .46 mm)
.012 inch (.30 mmy} for a new gear set

Ring gears that have a pitch diameter of 17 inches (431.8 mm) or greater
Range - .010 to .020 inch (.25 to .51 mm)
215 inch (.38 mmj) for a new gear set

Adjustment: Backiash is controlled by the position of the ring gear. Change backiash within
specifications to get a good tooth contact pattern.

To increase backiash, move the ring gear away from the drive pinion
To decrease backlash, move the ring gear toward the drive pinion

45

RING GEAR - RUNOUT

Specification: .008 inch (.20 mm) maximum

45

SENSOR SWITCH - INSTALLATION (CARRIERS WITH DIFF. LOCK ONLY)

Specification: Shift the differential to the locked position.
Tighten the sensor switch into the carrier until the test light comes on.

Tighten the sensor switch one additional turn and tighten lock nut to correct torque
value.

Steps
13&14

SPIGOT BEARING - PEENING ON THE DRIVE PINION

Specification: Apply 3,000 kg (6,614 Ib) load on a 10 mm or .375 inch ball.
Peen the end of the drive pinion at a minimum of five points.

Softening of the pinion stem end by heating may be required.

28-31

30

THRUST SCREW OR THRUST BLOCK - CLEARANCE

Speciflcation: .025 to .045 inch (.65 to 1.14 mm)
CR
Loosen the thrust screw 1/2 turn after tightening the thrust screw, hand tight,
against the ring gear

50
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AIR SYSTEM

Description

The air system of the vehicle provides a means for
braking, suspension, and for operating controls and ac-
cessories. This section deals with brake operation and
some air-operated systems, The other air-operated sys-
tems are covered in their respective section. Details of
the suspension system are covered in section 16 of this
manual.

The basic air system consists of a compressor (which is
mounted on and driven by the engine), air reservoirs,
valves, filters, and the necessary fittings and piping.

AIR LINES

Air line diagram

For the complete description and location of all air sys-
tem components, fittings and tubings, refer to the air line
diagram annexed to this maintenance manual.

Air lines

Copper tubing, nylon-reinforced tubing, and flexible
hoses are used to connact the units in the pressurized
air system, including air brake system, suspension sys-
tem, and accessory syslems such as door, fresh air
damper cylinder, air homs etc. Furthermore, the nylon
tubing is color coded to ease identification. Refer to
tigure 1 for the complete color identification code. Ser-
vice instructions for each type of air line are also provided
under the applicablg headings.

COLOR CIRCUIT

Red Secondary

Green Primary & Delivery
Yellow Parking Brake
Blue Suspension

Black Accessory

White Entrance Door

FIG. 1 - Alr line color code chart

Copper tubing

Annealed copper fubing with three-piece compression
type fittings are used in the engine companiment where
nonflexible hoses are required, but must be heat resis-
tant. Connections should be checked for leakage at
least every 5,000 miles (8 000 km), and tightened or
replaced if necessary. When replacing copper tubing,
the tubing must be free of burrs, copper cuttings, and din.
Blow out tubing with compressed air. Any of the above-
mentioned particles will destroy sealing seats in air con-
trol units. New tubing must be of the same size as the
old one.

Always use new tubing ring when replacing a tubing.
When tightening tube connector nuts, tighten to the
speciied torque to ensure an airtight connection (refer
to heading “Fitting tightening torques” at the end of this
section). Overlightening will cause leakage. Apply SAE
10 oii or spray white grease (Prevost part No. 68-0343)
to ball sleeves, tubes, and male threads, then torgue to
the minimum value and check for leaks, if leaking, back
off tube nut about 1/2 turn and retorque to a higher than
minimum valuse.

Nylon tubing

Nylon tubing is used for air lines in areas where usage
of this material is suitable. Nylon tubing is flexible,
durable, and weather resistant. When replacing an air
line, use nylon tubing only where it has been used
previously. Teflon-braided stainless steel hoses used in
the engine compartment must be replaced only with
similar hoses.

CAUTION: Nylon alr iines should be used to replace
existing nylon lines only, and must comply with the
color identification code to ease pneumatic system
troubleshooting.

Nylon air lines must never be routed in areas where
temperature could exceed 200 °F (93 °C).

Flexible hoses

Aflexible hose is used normally where i is iImpracticaf to
use copper or nylon tubing due to constant flexing during
operation, such as brake chamber hoses or belt ten-
sioner air cylinder hoses. Hose connections should be
testad for leakage at least svery 5,000 miles {8 000 km),
and tightened or replaced if necessary. Any hose which
is chafed, worn or kinked should be replaced.

i2-1




12 BRAKES AND AIR SYSTEM

Air line serviceability test

Operating test

If any trouble sympiom such as slow brake application
or slow brake release indicates a restricted or clogged
air line, disconnect the suspected tube or hose at both
ends and blow through it to clear the passage. inspect
tubing and hose for partial restriction that may be caused
by dents or kinks. If such a condition is found, the tubing
or hose should be replaced.

Leakage test

With air system fully charged and the brakes applied,
coat all tubing and hose connections with a soapy solu-
tion to check for air leakage. No leakage is permissible.
l.eakage can sometimes be corrected by tightening the
connection. If this fails to correct the leakage, new fit-
tings, nylon tubing, copper tubing, teflon-braided stain-
less steel and flexible hoses must be installed as
applicable.

Maintenance

Inspect all fines for cuts, swelling, kinks or other damage
or deterioration. Check for lines being pinched by other
components. Retaining clips and ties must be in place.
Any support or bracket should be in good condition and
mounted firmly in position. Hose spring guards should
be in usable condition and not distorted. Particular at-
tention should be given to long lines. Any supporting
component (clips, ties, grommets, etc.) must be secured
to prevent unnecessary vibrations and eveniual loosen-
ing of connections. Any leak detected shouid be at-
tended to. Be sure nylon lines are not near areas of
intense heat. Check for any missing grommets or loom
material where chafing or cutting may occur. Replace
with new material as required. In general, lines should
be securely located in position and free from any binding
condition which would hinder air fiow.

Air brake troubleshooting

The following tests and check lists have been designed
to identify the cause(s) of a sluggish performance and/or
leaks In the system. These tests require very little time
to perform, and give you a general idea of the system
condition. Each test is provided with a corresponding
check list, that will guide you to the most common causes
of problems.

Perform the following checks before carrying out the
tasts:

1. Examine all {ubing for kinks or dents.

2. Examine all hoses for signs of wear, drying out or
overheating.

WARNING: When working on or around brake sys-
tem and its related components, the following
precautions should be observed.

1. Always block vehicie wheels. Stop engine when
working under a vehicle, Keep hands away from
chamber push rods and stack adjusters as they may
apply when system pressure drops.

2. Never connect or disconnect a hose or line con-
taining air pressure. It may whip as alr escapes.
Never remove a component or pipe plug uniess you
are sure all system pressure has been depleted.

3. Never exceed recommended alr pressure and
always wear safety glasses when working with air
pressure. Never look into air jets or direct them at
anyone.

4. Never attempt to disassemble a component until
you have read and understood the recommended
procedures. Some components contain powerful
springs and Injury can resuit if not properly disas-
sembled. Use only proper tools and observe all
precautions pertaining to the use of those tools.

5. Always clean connecting piping and/or fittings,
and coat plpe threads with tefion pipe sealant before
installing any alr brake system component.

Pressure buildup / low pressure warning /
cutoff point / governor cutout

CONDITION: Vehicle parked, wheels chocked

1. Drain air reservoirs to 0 psi (0 kPa).

2. Start engine, run at fast idie; low pressure warning
lights should be "On".

3. Start checking pressure at 50 psi (344 kPa).

4. Low pressure waming lights and buzzer should go off
at or above 60 psi (415 kPa).

5. At 85 psi (586 kPa}, run engine at full rppm, then check
that build up time to 100 psi (690 kPa) is 30 seconds or
less.

6. Governor cutout. Cuts out at comrect pressure 120-
125 psi (826-861 kPa).

7. Govermor cut-in. Reduce service air pressure to
governor cut-in. The difference between cut-in and cut-
out pressures should not exceed 25 psi (172 kPaj}.
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For common corrections, see the following check list.

if the low-pressure indicator cutout point Is high or
low:

1. Check dash gauge with a test gauge known 1o be
accurate.

2. Repair or replace the defective low pressure indicator
switches,

3. Repair or replace buzzer or light bulb, and check
wiring.

if the governor cutout 1s early or late:

1. Check dash gauge with a test gauge known to be
accurate.

2. Adjust governor to desired cutout.
OR

3. Repair or replace governor as necessary after check-
ing that compressor unioadser mechanism is operating
corractly.

If pressure requires more than 30 seconds to bulld
up from 85 to 100 psl (586-690 kPa) at full engine

pm:
1. Check dash gauge.

2. i compressor stralner or intet line is restricted, clean
or replace element or faully line.

3. It compressor head or discharge line is carbonized or
otherwise restricted, clean or replace.

4. If discharge valves are feaking, pull head and correct
or replace cylinder head.

5. If drive is slipping, change gear as indicated.

8. If inlet valves are stuck, open or leaking severely,
replace unloader kit, inlet valves and/or seats as neces-
sary.

7. It drain cock is found open, close it.

8. It govemor leaks when "unioaded”, clean or replace
intet valve or replace governor.

9. Listen for air leaks and repair.
Retest to check out all tems repaired or replaced.

Air supply reservoir leakage

CONDITION: Full pressure, engine stopped, parking
brake applied

1. Allow at teast 1 minute so that pressure will stabilize.

2. Observe pressure gauge, time for 2 minutes and note
any pressure drop.

3. Pressure drop should not be more than 3 psi (20 kPa)
in 1 minute.

For common correclions, see the following check list.

If there Is excesslve leakage on reservoirs:

1. if discharge valves and/or discharge line check valve
is leaking, repair or replace cylinder head and/or check
valve as necessary.

2. If stoplight switch{es) is {are) leaking, repalr or replace
as necessary.

3. it foot brake is leaking, repair or replace inlet valve or
repiace unit.

4. If supply or inlet valve, or relay or relay emergsncy
valve is leaking, replace the defective paris or replace
valve.

5. If safety valve is leaking, clean or replace parts or
replace valve.

6. If govemor leaks when “unfoaded", clean or repiace
parts or replace valve,

7. Listen for leaks in “pressure” or "reservoir” side of
system, and correct as required.

Retest to check out all kems repaired or replaced.

Service air delivery leakage

CONDITION: Full pressure, engine stopped, parking
brake released

1. Apply foot brake, allow at least 1 minute so that
pressure will stabifize.

2. Hold foot valve application, observe gauge and time
for 2 minutes.

3. Pressure drop should not be more than 4 psi (27 kPa)
in 1 minute.

For common cotrections, see the following check list.

if there is excesslve leakage on the service side:

1. If foot exhaust valve is leaking, repair or replace valve
or replace unit. if one or the other valves [eaks in
released position when other valve is applied, check for
leaking double check valve, and repair or replace device,

2. If stoplight switch(es) is (are) leaking, repair orreplace
as necessary.

3. If exhaust vaive, relay piston, or diaphragm in relay is
leaking, clean or replace paris or replace as necessary.

4. If quick release valve is leaking, clean or replace parts
or replace as necessary.

5. If brake chamber diaphragm is leaking, replace it.

6. Listen for any otherleak in "appiication”side of system
and correct as necessary.

Retest to check out all items repaired or replaced.
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BRAKE OPERATION

Description

The vehicle braking system uses both service and park-
ing air-operated hrakes. The air system is divided in two
(2} independent circuits 1o isolate the front axle brakes
and the rear axle brakes {drive and tag), thus providing
safe braking operation in the event that one circuit of the
systemfails. The primary circuit is connected to the drive
and {ag axle brakes, while the secondary circuit is con-
nected to the front axle brakes. The tag axle service
brakes operate only whenthe axie is in the normai driving
{loaded) position. The spring-type emergency brakes
are mounted on the drive axle, and will apply automat-
ically if primary system pressure falls below 40 psi (276
kPa}. The optional parking brake override system can
cancel the parking brakes, in order that the driver moves
the vehicle to a safe parking place. To operate this
systern, push down and hold the control knob located on
the R.H. lateral console (See "Operator's Manual® for
more details).

Furthermore, the brake application sequence, which is
speeded up by a pneumatic relay valve (R-12), will start
with the rear axies and will then be followed by the front
axle, thus providing uniform braking on a very slippery
road. The vehicle may aiso be equipped with an Anti-
Lock Braking System {ABS), which is detailed later in
this section.

AIR COMPRESSOR

Maintenance and repair information on the TU-FLO 750
air compressor are supplied in the applicable bookiet
annexed to this section under reference number SD-01-
344,

GOVERNOR

Maintenance and repair information on D-2 governor are
supplied in the applicable bookiet annexed to this section
under reference number SD-01-16.

PUSH-PULL CONTROL VALVE
(PP-2)

A push-pull control valve mounted on the R.H. lateral
console is provided for parking brake application or
release. Maintenance and repair information on this
valve are supplied in the applicable booklet annexed to
this section under reference number SD-03-61.

FLIP-FLOP CONTROL VALVE
(TW-1)

A flip-flop control valve mounted on the R.H. lateral
console is provided to unload tag axle air springs {and to
lift tag axle if vehicle so equipped). Maintenance and
repair information on this valve are supplied in the ap-
plicable booklet annexed to this section under reference
number SD-03-64.

DUAL BRAKE APPLICATION
VALVE (E-10)

Brake pedal adjustment

After brake pedal replacement or repair, install the pedal
to its proper position according to the following proce-
dure:

Sltuation 1: The dual brake application valve (E-10) has
been changed.

1. Without the linkage between brake pedal and service
brake valve (E-10), adjust the brake pedal maximum
travel according to figure 2. When maximumtravel ends,
pedal resistance will increase abruptly.

2. I maximum travel is incorrect, unscrew the locknut at
the bottom of valve pivot (refer to fig. 2) and loosen or
tighten the adjusting screw to obtain a maximum travel
of 9/16" (15 mm)}, then tighten the locknut.

3. Replace the linkage, loosen threaded rod locknuts,
and screw or unscrew the threaded adjustment rod in
order to obtain a brake pedal inclination corresponding
to 45° (refer to tig. 2). Tighten threaded rod locknuts.

Situation 2: Only brake pedal has been changed.

1. When only the brake pedal has been removed,
proceed with step 3, i.e the adjustment of brake pedal
inciination (45° angle).

Dual brake application valve
maintenance

Maintenance and repalr Information on the E-10 dual
brake application valve are supplied in the applicable
booklet annexed to this section under reference number
SD-03-5.
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Brake pedal

Threaded adjustment rod

Brake pedal inclination = releasad position = 45°

applied position = 25°
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Dual brake application valve

FIG, 2 - Brake pedal adjustment

STOPLIGHT SWITCHES

Two efectro-pneumnalic stoplight switches are mounied
on the dual brake application valve (E-10}. The upper
one is used for the primary air circuit while the lower one
is used for the secondary air circuit. Both switches are
connected in parallel and have the same purpose, l.e.
completing the electrical circuit and lighting the stoplights
when a brake application is made. The switches are
designed to close their contacts before 6 psi (41 kPa).
The switches are not a serviceable item; if found defec-
tive, the complete unit must be replaced.

BRAKE RELAY VALVES (R-12)

Three brake relay vaives are provided on this vehicle;
one is mounted on the drive axie service brake air line,
while the two other ones are mounted on the tag axle
service brake air line and act as interlock valves. Main-
tenance and repair information on these valves are sup-
plied in the applicable booklet annexed to this section
under reference number SD-03-31.

QUICK RELEASE VALVES (QR-1)

Two quick release valves are provided on this vehicle;
one is mounted on the front axle service brake air line,
while the other one is mounted on the drive axle emer-
gency brake airline. Maintenance and repairinformation
on these valves are supplied in the applicable bookiet
annexed to this section under reference number SD-03-
69.

MASE12¢2.IMG

SPRING BRAKE VALVE (SR-1)

Maintenance and repair information on the spring brake
vaive are supplied in the applicable booklet annexed to
this section under reference number SD-03-87. This
valve is installed on the valve mounting plate, which is
located onthe R.H. side inthe front service compariment
{see tig. 3 for location, and 4 for details).

PRESSURE PROTECTION VALVE
(PR-2)

Maintenance and repair information on the pressure
protection valve are supplied in the applicable booklet
annexed to this section under reference number SD-03-
55. This valve is installed on the valve mounting plate,
which is located on the R.H. side in the tront service
compartment {see fig. 3 for location, and 4 for details).
The primary function of this valve is to protect the main
air system by ensuring at all times a sufficient air pres-
sure in the main system (i.e. air delivered to the acces-
sories will be shut off in case of a decrease in pressura).
This valve remains closed until a preset pressure is
reached (approximately 60 psi (415 kPa)). itthen opens
and passes air out the delivery port.
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:-S:V\;)pRESSU RE INDICATORS E-10 Dual brake ap!tca:zn valv

Maintenance and repair information on the low pressure
indicators are supptied in the applicable bookiet annexed
to this section under reference number SD-06-2. These
switches are installed on the valve mounting plate, which
is located on the R.H. side in the front service compart-
ment (see fig. 3 for location, and 4 for details).

SHUTTLE-TYPE DOUBLE CHECK
VALVE (DC-4)

Maintenance and repair information on the shuttle-type
double check valve are supplied in the applicable booklet
anhexed to this section under reference number SD-03-
67. This valve is installed on the valve mounting plate,
which is located on the R.H. side in the front service
compartment (see fig. 3 for location, and 4 for details).

alve mounting plate

MAIE1203

Location for
[[ kneeling or Pressure protection
{evel-low vailve (PR-2)

control valves

Accessory air filter

/1

Low pressure Double check vaive (DC-4) Low pressure  Spring brake valve (SR-1)
indicator {LP-3) indicator {LP-3)

MASE1Z04

FIG. 4 - Valve identiflcation on mounting plate
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AIR GAUGES (PRIMARY AND
SECONDARY)

The air pressure gauges, located on the central dash-
board panet (see "Operator’s Manual"), are connecled
3 the DC-4 double check valve, which is located on the
R.H. side of the front service compartment. The latter is
connected to the air lines running from the primary and
secondary air tanks, as shown on the pneumatic system
diagram annexed to this manual.

The vehicle should never be setin motionuntitthe buzzer
alarm and warning lights turn off, i.e when air pressure
registers at least 65 psi (448 kPa}. Moreover, i pressure
drops below 65 psi {448 kPa), the "Low air pressure”
warning fights will turn on, and the "Low air pressure"
buzzer will sound. Stop the vehicle immediately, deter-
mine and correct the cause(s) of pressure loss. Check
the gauges regularly with an accurate iest gauge.
Replace the gauge with a new unit if there is a variation
of 4 psi (27 kPa) and over in reading.

DOOR EMERGENCY RELEASE
VALVE

The entrance door of the vehicle is provided with an
emergency releass valve (located over the door), In the
event of possible malfunction of its main control or failure
of its internal components. The emergency release
valve cuts off the air supply to the door spindle drive
motor, and simultaneously exhausts the delivery line air
and the spindle drive motor remaining air, thus allowing
door to be manually operated during an emergency. The
door emergency release valve should be checked perl-
odically for leakage by applying a soapy solution to the
exhaust ports while the valve is closed. Iniernalleakage
will be evident with the appearance of bubbles. |f
leakage is noled, or valve fails to operate properly,
remove and repair, or replace valve.

Removal and installation

1. Remove the three snap caps and retaining screws
from the door column upper mounting support cover,
then remove cover.

2. Remove the valve T-handle screw.

3. Remove screw retalning the curtain R.H. slide to the
windshisld post molding.

4. Remove the two snap caps and retaining screws from
the R.H. windshield post molding, then remove moiding.

5. Disconnect the supply and delivery air lines from
vaive.

6. Remove the two screws retaining the valve support
to the door frame, then the two screws retaining valve to
its support.

7. Repair valve or replace as necessary.
To install, reverse removal procedure.

FRONT AXLE BRAKE CHAMBER

Preventive maintenance

Every 8000 miles (13 000 km) or 300 operat-
ing hours, depending on type of operation.

1. Check push rod {ravel and adjust travel at the stack
adiuster if required. Push rod travel should be as shon
as possible without brakes dragging. Excessive push
rod travel reduces braking efficiency, shoriens
diaphragm life, gives slow braking reponse and wastes
air.

2, Check push rod to slack adjuster alignment from
release to full stroke position, o ensure push rod moves
out and returns properly without binding to the non-pres-
sure plate hele or with other structures.

3. Check tightness of mounting nuts. Ensure that cotter
pins are in place.

4. Check all hoses and lines. They should be secure
and in good condition.

Every 100,000 miles (160 000 km) or 3600
operating hours, depending on type of
operation.

1. Disassemble and clean all parts.

2. install new diaphragm or any other part if worn or
deteriorated. When the diaphragm, spring, or both are
replaced, they should be raplaced in the corresponding
chamber on the same axle.

Brake chamber

Slack adjuster

MAJE1205

FIG. 5 - Front axle brake chamber
and slack adjuster Installation
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Operating and leakage tests

Operating test

1. Apply brakes and ¢bserve the push rods move out
promptly without binding.

2. Release brakes, and observe that the push rods
return promptly and without binding to the released posi-
tion.

3. Check push rod travel. Push rod travel should be as
short as possible without brakes dragging. Adjust travel
of push rod at slack adjuster if necessary.

Leakage test

1. Makse and hold a full brake application.

2. Coat clamping ring(s) with a soapy: solution.. if
leakage is detected, tighten clamping ring only enough
to stop ieakage. Do not overtighten as this can distort
sealing surface or clamping ring. Coat area around push
rod hole (loosen boot if necessary). No leakage is
permitted. If leakage is delected, the diaphragm must
be replaced.

Removal and insté’%’la‘tion

Removal

1. Block vehicle wheels.

Release air pressure in al reservoirs.
Disconnect the chamber air hose.
Remove the yoke pin.

Remove the brake chamber.

o on LN

Instaliation

1. Mount brake chamber to mounting bracket.
2. Install yoke {if removed) and yoke pin.

3. Check the angle formed by the centerline of the push
rod and the slack adjuster. This angle should be greater
than 90° in released position and lower than 90° in
applied position.

4. Connect air hose to chamber. Check that hoses are
properly supported and clamped as necessary to provide
proper clearance.

Disassembly

Clean exterior of brake chamber and mark position of
parts with respect to each other, so that it may be
reassembled in the same way.

NOTE: if the brake chamber Is to be dismantled
without removing the non-pressure plate from
vehicle, stack adjuster should be backed-off.

1. Pull out {or push cut with air pressure) push rod and
clamp it to the non-pressure plate. If using "vise grip”
pliers, push rod should be protected so that it will not be
damaged.

2. Remove clamp rmg nut and bolt (refer to fig. 6 for
delalls) o

3. Spread the ng‘%ghuy. just enough to sisp it off the
plate. Care should ba used so that ctamp ring is not
distorted.

4. Remove pressure plate and diaphragm.

5. Remove yoke locknut and yoke from push rod, then
release pressure on push rad, being careful to hold the
push plate and the non-pressure piate until the return
spring load Is released.

8. Re g push rod assembly and spring. &

7. Remove boot or O-ring (if applicable).

®
e

HAIET208. 1M

FIG. 6 - DIsassembly of front axle brake chamber

12-8

: ‘;E{ri}ir'i‘-‘f




12 BRAKES AND AIR SYSTEM

Cleaning and inspection

1. Clean all metal parts in cleaning solvent, taking care
to remove all rust and scale. All diaphragm sealing
surtaces should be smooth and clean.

2. Inspect carefully all metal parts for cracks, distortion
or damage.

3. Replace all rubber parts‘ and any other part not
considered serviceable.

Assembly

1. Place push rod assembly upright on a flat surface.
2. Position return spring on push rod.

3. Install boot or O-ring (if applicable) on non-pressure
plate.

4. Position non-pressure plate on push rod, and press
plate down against spring tension untif plate bottoms on
flat surface. Clamp rod with "vise grip” pliers (while
protecting rod) to the plate.

5. Position ring over clamping surface of non-pressure
plate.

6. Check alignment marks (made before disassembly),
position diaphragm in pressure plate and place assembly
on non-pressure plate.

7. Work the clamp ring over the clamping surface of the
pressure plate and draw the clamp lugs together with
"vise grip" pliers or a similar tool. instail boft and nut in
clamp and tighten, tapping with a soft-faced mallet to
center the clamp ring if necessary. Release pressure on
push rod and install remaining boft and nut.

8. Tighten nut and bolt evenly and sufficiently to
eliminate leakage.

Testing of a rebulit brake chamber

Perform tests outlined under heading "Operating and
Leakage Tests".

DRIVE AXLE BRAKE CHAMBER

Description

The drive axie brake chamber combines the functions of
a conventional service brake chamber, along with a
secondary diaphragm and locking mechanism to give
emergency and parking operation (see fig. 7 for details).

WARNING: Spring brake chambers contaln an ex-
treme high pressure spring, which can possibiy
cause serious Injurles If speclal precautions are not
taken when working around this area. To avold such
injuries, the following recommendations must be
applied:

1) Prevost recommends the Installation of a new
spring brake chamber If it Is found defective.

2) Spring brake chamber maintenance and/or
repalrs must be performed by a tralned and qualitied
personnel only.

3) Before manually releasing spring brakes, visually
check spring brake chambers for cracks and/or cor-
roslon.

4) Check that the cross pin of the release tool Is
securely inserted and seated in pressure plate recep-
tacle before turning the nut to cage the spring.

5) Never stand in the axis [Ine of the spring brake
chambers, especially when compressing the spring.

Maintenance

Every 5,000 miles (8 000 km) depending on type of
operation:

1) Check push rod travel and adjust travel at the slack
adjuster as necessary. Push rod trave! should be as
short as possible without brake dragging.

2) Check push rod to slack adjuster alignment from
release to full stroke position, 1o ensure that push rod
moves out and relurns properly without binding. Also
check the angle formed by the slack adjuster arm and
the push rod. It should be 90° or greater when the
chamber is in the released position.

3) Check tightness of mounting nuts. Check that cotter
pins are in place.

4) Check all hoses and lines. They should be secure
and in good condition.
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Every year or after 100,000 miles (160 000 km), de-
pending on type of operation:

1} Disassemble and clean all parts.

2} Install new diaphragm or any other part if worn or
deteriorated.

NOTE: When the dlaphragm, spring, or both are
replaced, they should bhe replaced with the cor-
responding chamber on the same axle.

Clamp ring — a-

e 4 Nut

Return spring =ee——s é

N.P. chamber mum, i -

& T’ B Nut

Washer

Jam nut

MAIES207.1MG

FIG. 7 - Disassembly of spring brake chambers

Leakage test

1) Make and hold a full brake application.

2) Coat clamping ring(s) with a soapy solution. If
leakage is detected, tighten clamping ring(s) only
enough to stop leakage. Do not overtighten as this can
distort clamping ring. Coat area around push rod hole.
No leakage is permitted. If leakage is detected, the
diaphragm must be replaced.

Removal and installation

Removal

1) Block and hold vehicte wheels by means other than
the parking brake.

2) Apply parking brake.

3) Release spring brakes mechanicaily.
4) Disconnect air lines from chamber.
5) Remove the yoke pin.

6) Unscrew brake chamber retaining bolts, then remove
the brake chamber.

Installation

1} Mount brake chamber to mounting bracket and
tighten retaining bolts.

2) Install yoke pin.

3) Checkthe angle formed by the push rod and the stack
adjuster arm. 1t should be greater than 90° in the
released position.

4) Connect air lines to chamber, Check that hoses are
properly supported in order to provide proper clearance.

Diaphragm replacement

1) Clean exterior of brake chamber and mark port posi-
tion with respect to each other so that it may be as-
sembled in the same manner.

2) Release spring brakes mechanically.

3) Remove spring brake clamps and/or service brake
clamps depending on which diaphragm has to be
replaced.

4} Remove chamber assembly.

5) Discard old diaphragm from chamber and replace
with new diaphragm.

6) To reassembie the unit, reverse the procedure. Tap
clamps to insure proper seating.
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TAG AXLE BRAKE CHAMBER

Since the tag axle brake chambers are similar to those
on front axie {(except for size), refer to previous heading
“Front axle Brake Chamber” In this section for main-
tenance and service.

AIR RESERVOIRS

Location & function

Reter to tigure 8 for location of the five air reservoirs.
Each reservoir has a spacific function: one serves as the
wet tank, one for the primary brake system, ons for the
secondary brake system, and the remaining two are
respectively for the pneumatic accessoeries and the op-
tional kneeling system.

Maintenance

The accessory and wet air tanks must be drained daily
before operating vshicle, while the primary and secon-
dary air tanks {(as well as the kneeling air tank, if so
equipped) must be drained each time the engine oil and
filter are changed (10 000 miles {16 900 km) maximum
intervals).

The accessory air tank is installed at ceiling of the spare
tire compartment. To ease maintenance routing, its drain
cock is mounted in front service compartment (see flg.
9). The wet tank is installed over the drive axle (L.H.
side) and provided with a drain cock at its bottom,
furthermore, another drain cock, indirectly connacted to
this tank, is mounted in engine compariment and is
accessible from the engine compartment R.H. side door
in order to ease routine maintenance (see fig. 10). The
other tanks which require less maintenance are only
provided with a bottom drain cock.

Wet tank ————

Secondary air tank —— Accessory

air tank

—

—

I
—
n
)
I
—

— |

;__J

Primary alr tank -

Kneeling air tank (optionaf) s

MAJET XS

FIG. 8 - Location and functlon of alr reservoirs
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Accessotank drain cok '

ik

Wettank
drain cock }

MASEE21D

FIG. 10 - Engine compartiment

FIG. 9 - Front service compartment

Accessory tank air filter

MAIEL209

ACCESSORY AIR FILTER

Description

This filter is located inside the front service compartment
(see previous fig. 9}, and #s main function consists in
straining the air supply of the accessory air reservoir,
when it is connected to an external air supply line. The
fitter is also provided with a sight glass indicator, thus
giving the condition of the pneumatic system at a glance.

Maintenance = =~

Malntenance of this filter is limited to the replacement of
the cartridge element, whenever differential pressure
exceeds 15 psi (103 kPa) between the inlet and the
outlet.

Cleaning

1. Clean bowl using warm water only. Clean other parts
using warmn water and soap.

2. Dry parts and blow out internal passages in body
using clean dry compressed air. Blow air through filter
etement from the inside towards the outside to dislodge
surface contaminants. Replace filter element when
plugged.

3. Inspect all parts carefully and replace damaged parts.
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AIR DRYER (AD-4)

Maintenance and repair information on the alr dryer are
supplied in the applicable booklet annexed to this section
under reference number SD-08-4. Alr dryer is mounted
on the rear subframe right over the drive axle (see fig.
11).

s

FIG. 11 « Alr dryer instaliation (AD-4)

MAJEI2H

BELT TENSIONER PRESSURE
REGULATING VALVE

Description

Apressure regulating valve located on the structure post
at left of the oil reserve tank in engine compartment (see
fig. 12) is used to limit the air pressure in belt tensione; .
to 75 psi (517 kPa). The pressure regulating valve
controls pressure in hoth belt tensioner cylinders as
these latters are paralleled mounted.

Pressure regulating vaive

X

MASE1Z212

FIG. 12

Maintenance

Every 50,000 miles (80 000 km) or yearly, disassemble
vaive andwash all metal paris in a cleaning solvent (refer
to fig. 13 for details). Examine the diaphragm; if cracked,
worn or damaged, replace with new diaphragm. [f the
valve is excessively grooved or pitted, it should be
replaced. Replace any other parts that appear worn or
damaged. After valve is assembled, adjust the valve to
the specified pressure setting and check for air leakage.
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FIG. 13 - Alr pressure regulator

Pressure setting procedure

Remove the dust cap from the pressure check port.
Atiach a pressure gauge at this port and check the
pressure reading. If the pressure reading is not correct,
i can he adjusted by means of the screw on top of the
requlating valve as follows:

1. Loosen the locknut, turn the adjusting screw
counterclockwise to decrease pressure approximately
10 psi (69 kPa) below the required pressure (75 psi
(517 kPa)). '

2. Turn the adjusting screw clockwise to increase the
pressure slowly until the required pressure setting
(75 psi {517 kPa)) is reached. Tighten the locknut,

3. Replace dust cap on the pressure check port.

AIR BRAKES

Description

The Rockwell "Dura-Master” air disc brakes are used on
front and tag axles. These ventilated-type discs are
actuated by 24 square inch effective area air brake
chambers on the front axle, and 16 square inch effective
area air brake chambers on the tag axle. As forthedrive
axle, 30-36 Anchorlok spring brakes actuate standard
Rockwell drum brakes. Since the disc brakes are very
sensitive to adjustment, automatic slack adjusters are
standard equipment on all axles. Furthermors, all the
brake lining material is asbestos free.

From a maintenance point of view, disc brake pad re-
placement is much more easier since only the wheels
have to be removed to gain access to the brake pads,
the brake pads are identified (inner & outer), and wear
indicators are provided to ease inspection. The
manufaciurer’'s brochure (Field Maintenance Manual No
4M), annexed to this section, will give you all the neces-
sary information related to the maintenance of the disc
brakes and brake pad replacement. As forthe drive axle
brake drum, 1t is of a conventional design; so the main-
tenance and brake shoe replacement should be made
according to the standard procedures.

Ventilated disc

/ {rotor)

MAIEI2§41M0

FIG. 14

12-14




12 BRAKES AND AIR SYSTEM

RECOMMENDED BRAKE SER-
VICE PROCEDURES TO REDUCE
EXPOSURE TO NON-ASBESTOS
FIBER DUST

Description

Most brake linings no longer contain asbestos fibers.
Non-asbestos brake linings use one or more of the
following fibers instead of asbestos: fiberglass, mineral
wool, aramid, ceramic or carbon. Current OSHA (Oc-
cupational Safety and Health Administration) regulations
do not cover all non-ashestos tibers. Medical experts do
not agree about tha possible long term risks of working
with and breathing non-asbestos fibers. However, some
experts think that long term exposure to some non-as-
bestos fibers could cause pneumonconiosis, fibrosis and
cancer. Therefore, lining suppliers recommend that
workers use caution to avoid dust when working on
brakes that contain non-asbestos materials.

WARNING:

1. Whenever possible, work on brakes In a separate
area away from other operations.

2. Always wear a respirator approved by NIOSH
(Natlonal Institute of Occupational Safety and
Health) or MSHA (Mine Safety and Heaith Administra-
tlon) during ail brake service procedures. Wear the
respirator from removal of the wheels through as-
sembly.

3. NEVER use compressed alr or dry brushing to
clean brake parts or assemblies. OSHA recom-
mends that you use cylinders that enclose the brake.
These cyiinders have vacuums with high efficiency
(HEPA (Health and Environment Protection Agency))
filters and worker’'s arm sleeves. But, if such equip-
ment is not avaliable, carefuily clean paris and as-
sembiies in the open alr.

4. Clean brake parts and assembilles In the open alr.
During disassembly, carefully place all parts on the
floor to avold getting dust into the alr. Use an In-
dustrial vacuum cleaner with an HEPA filter system
to clean dust from the brake drums, backing plates
and other brake parts. After using the vacuum,
remove any remalning dust with a rag soaked In
water and wrung untii nearly dry.

5. Grinding or machining brake linings. If you must
grind or machine brake ilnings, take additional
precautions because contact with fiber dust Is
higher during these operations. In addltion to wear-
ing an approved respirator, do such work in an area
with exhaust ventllation.

6. Cleaning the work area. NEVER use compressed
alr or dry sweeping to clean the work area. Use an
Industrial vacuum with an HEPA fliter and rags
soaked In water and wrung until nearly dry, Dispose
of used rags with care to avold getting dust into the
air. Use an approved resplrator when emptying
vacuum cleaners and handling used rags.

7. Worker clean-up. Wash your hands before eating,
drinking or smoking. Do not wear your work clothes
home. Vacuum your work clothes after use and then
launder them separately, without shaking, to prevent
fiber dust from getting into the alr.

8. Material safety data sheets on this product, as
required by OSHA, are avallable from Rockwell,

BRAKE PAD REPLACEMENT

Replace brake pads as explained in the Rockwsll
brochure entitled "Field Maintenance Manual No 4M"
annexed to this section. Furthermore, keep in mind the
following recommendations:

1. The gap between the pads and the disc must vary
between .030" (0,76 mm) and .045" {1,14 mm) on each
side of the disc, or between .060" (1,52 mm) and .090"
{2,29 mm) for a tolal gap.

2. After each pad replacement, the pads should have a
conditioning ("burnishing"} in order to reach the normal
friction coefficient. This conditioning is obtained by rub-
bing the pads against the rotor. Perform the procedure
hereatter following pad replacement.
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BRAKE CONDITIONING ("BUR-
NISHING")

NOTE: The following procedure should be per-
formed following drum as well as dis¢ brake lining
replacement.

WARNING: Proceed with brake lining "burnishing"
onh a road where there Is very light traffic, and ensure
there Is no vehicle foilowing you durlng this proce-
dure to avoid possible accident.

1. With the transmission in the highest gear, make 10
"snub”brake applications at exactly every one-half mile
regular interval as you decelerate from 50 {o 30 mph (80
to 50 kmvh).

2. Check drum and rotor temperatures immediately after
completing the above burnishing. Any drum or rotor that
Is significantly cooler than the others indicate a lack of
braking effort on those wheels; in this case, repeat
burnishing.

3. Aliow all the wheel-end brakes to completely cool,
thus having them return to the ambient temperature.

4, Repeat 10 more brake snubs at the same above
one-half mile intervals while reducing speed from 50 to
30 mph (80 to 50 kmvh).

A constant light brake application over a certain distance
constitutes a light brake drag. This is not desirable.
Depending upon the brake lining condition during the
drum/lining contact, this dragging exacerbates pulsating
forces which may develop due to the "slip-stick”
phenomenon. This condition could “sprag” (violent high
amplitude uncontrollable vibration), causing permanent
damage to brake components such as spider, chamber
brackels, etc.

NOTE: Abrake lining gtazing due to the underutiliza-
tion of brakes (especially a motorhome equipped
with a retarder) may be experienced during winter
months when vehicle Is In storage or Is seldom used.
To solve this problem, run the vehicle, observe the

previous warning and repeatedly apply the brakes

untli they produce a light smoke,

BRAKE INSPECTION AND OVER-
HAUL

Refer to "Rockwell Field Maintenance Manual No 4M"
annexed to this section.

BRAKE INITIAL ADJUSTMENT

Refer to "Rockwell Field Maintenance Manual No 4M"
annexed 1o this section.

BRAKE LUBRICATION AND
PREVENTIVE MAINTENANCE

Refer to "Rockwell Field Maintenance Manual No 4M"
annexed to this section. '

TROUBLESHOOTING CHART

Refer to "Rockwell Figid Maintenance Manual No 4M"
annexed to this section.

BRAKE SPECIFICATIONS AND
ADJUSTMENTS

Reler to "Rockwell Field Maintenance Manual No 4M*
annexed to this section.

AUTOMATIC SLACK ADJUSTER

The manufacturer's brochure (“Field Maintenance
Manual No 4B}, annexed to this section, will give you all
the necessary information refated to the maintenance of
this type of slack adjuster.
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ANTI-LOCK BRAKING SYSTEM
(ABS)

Description

This device has been designed to ensure stability and
steerability of vehicle during braking, and to minimize its
stopping distance whatever the road conditions. On
slippery roads and more generally in emergency situa-
tions, overbraking frequently induces wheel locking. The
anti-lock braking system provides maximum braking per-
formance while maintaining adequate steerability on slip-
pery roads.

The ABS monitors continuously the wheel behaviour
during braking. Sensors on eachwheel of front and drive
axles iransmit data to afour channel electronic processor
which senses when any wheel is about to lock.
Modulator valves quickly adjust the brake pressure (up
to 5 times per second) to prevent wheel locking. Each
wheel is therefore controlled according to the grip avail-
able between its tire and the road.

With this device, the vehicle is brought to a halt in the
shortest possible time, while remaining stable and under
the driver’s control.

Since the vehicle braking system has dual circuits, the
ABS is also provided with a secondary system should a
fault develop in the ABS. Anti-lock systems are fail safe.
Should the system cut out due to a malfunction, the
braking system reverts to normal non anti-lock controlled
operation. But since ABS consists of two diagonally
related circuits, only the hafif sytem which has sustained
damage or other fault is switched off (i.e. wheels return
to normat non-ABS braking). The other diagonal hait
remains under fuil ABS control.

PREENN

SRR o 2
actronic control unit

FiG. 15 - Front electrical compartment

ABS COMPONENTS

The main components of the ABS system are listed
hereafter. Refer to each component for its spacific func-
tion in the system and its maintenance.

Electronic control unit

This controt unit Is located in the front electric compart-
ment (see "Operator's Manual” for compartment loca-
tion). According to the data transmitted by the sensors
{number of pulses/sec is proportional to the speed of
each wheel), the electronic controf unit determines which
wheel is acceleraling or decelerating. It then establishes
a reference speed (average speed) from each wheel
data, and compares the speed of each wheel with this
reference speed t0 determine which wheel is accelerat-
ing or decelerating.

As soon as wheel deceleration or wheel slip threshold
values are exceeded, the electronic control unit signals
a solenoid control vaive to limit the excessive brake
pressure produced by the driver in the brake chamber,

Maintenance

No specific maintenance is required for the elactronic
control unit. When it is found defective, repiace it.

CAUTION: In order to protect the ABS electronic
control unit from voitage surges, always disconnect
Its connector before performing any welding proce-
dure on vehicle.
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Solenoid control valve

This ABS system is equipped with four series-mounted
solenoid control valves, located between the brake
chamber and the relay vaive or quick release valve. Note
that there is only one solenoid valve controlling the drive
and tag axle wheels on the same side. This is an
"On/Off" type valve, i.e., at brake application, the valve
exhausts air from the brake charber when the electronic
unit senses that the corresponding wheel speed
decreases according to the other wheels.

Maintenance

Like the electronic control unit, no specific maintenance
is required for the solenoid control valve.

Sensors

The sensors are mounted on the front and drive axfe
wheel hubs. The inductive sensors consist essentially
of a parmanent magnet with a round pole pin and a coil.
The rotation of the toothed wheel alters the magnetic flux
picked up by the coil, and thereby produces an aiternat-
ing voltage, the frequency of which is proportional to the
wheel speed. When awheel has atendency to decrease
due to the braking coefficient, the magnetic flux produced
and sensed afterwards by the electronic control unit will
be less. Consequently, the electronic control unit will
commant the solenoid control valve to decrease the
pressure at the corresponding brake chamber.

Electronic controi unit

MASER217
FIG. 17 - Sensor installation on wheel hub

Maintenance

No specific maintenance is required for sensors, exceapt
if the sensors have to be removed for axle servicing. In
such cass, sensors should be lubricated with a special
grease before their reinstaliation. Refer to "Sensor in-
stallation” dascribed hereafter for details,
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FIG. 16
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NOTE: The resistance value, when sensors are
checked as a unit, must be equal to 1,75 kohms. To
check the sensors for proper output volitage after the
sensors and toothed wheels have been assembied
to the axle, connect a sultable AC voitmeter across
the output terminals. WIith the hubs rotating at
30 rpm, the output voltages should read from 50 to
1999 mV 10 be accepiable.

Sensor installation

The following procedure deals with sensor Installationon
the axle wheel hubs. Read procedure carefully before
reinstalling a sensor, as its installation must comnly with
operational tolerances and specifications.

1. Dip clamping bush into the special grease (Prevost
part number #68-0460), press clamping bush and insert
in the bushing on hub.

CAUTION: Use only this type of grease on the sen-
sors,

2. Install sensor inside the clamping bush, then push on
assembly to seat it on the pulse wheel. Ensure mounting
is rigid, as it is an important criterion for an adequate
sensor operation.

NOTE: This Installation should be of the "press fit"
type.

Clamping bush

The clamping bush retains the sensor in its mounting
bracket close to the toothed pulse wheel. The gap
between the sensor end and teeth is set automatically
by pushing the sensor in its bush hard up against the pole
wheel, and the latter knocks back the sensor to its
adiusted position.

Maintenance
The clamping bush requires no specitic maintenance.

MASEIHDIMG

FIG. 19 - Clamping bush

ABS TEST EQUIPMENT

Testing the anti-lock braking system is made easy with
the specially developed test device. Wabco's manual of
step-by-step test instructions provides a schedule for
routine checking or diagnostic tests, in the event of a
malfunction being indicated by the vehicle warning light.

Each page explains o the technician what is being
tested, which buttons on the test unit should be pressed
and the correct digital display. An incorrect reading
indicates the area of the fault. The electronic control unit
is self checking; the functioning of all other components
and the integrity of the wiring is checked by the test
device.

Referto "Wabco, Step by Step Test Instructions" manual
annexed to this section.

Clearance between puise
wheel and mounting bolt

164" (4,17 mm)

Pulse whee| e

e ———r—

.025" (0,64 mm)

i k]

- N Sensor
} Clamping bush

Bushing

MA3E1218

FiG. 18 - Sensor Installation on front axle wheel hub
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FITTING TIGHTENING TORQUES 3. NTA-ype plastic tubing: Tighten nut hand tight.

From that poirt, tighten with a wrench the number of
1. 45° flare and inverted flare: Tighten assembly with  tums indicated in the chart hereatter.
a wrench until a solid feeling is encountered. From that
point, tighten one 1/6 turn.

MASE122Z2.4G
Tubing Number of additional tums required
Py diameter following manual tightening
1/4" ' 3
. 3/8 to 1/2" 4
2. Compression: Tighten nut hand tight. From that 5/8 to 3/4" 312

paint, tighten with a wrench the number of turns indicated
in the chart hereafter.

4. AB-type copper piping: Tighten nut hand tight.
From that point, tighlen with a wrench the number of
tumns Indicated In the chant hereatfter.

MAZEE221.3MG
Fitling Pipe Number of additional
size diameter tums required following it
manual tightening
2 178" 11/4 Piping Number of additional turns required
3 316" 11/4 diameter following manual tightening
4 174" 11/4 1/4", 3/8", 1/2" 2
5 5/16" 13/4 5/8", 3/4" 3
6 3/8" 21/4
8 1/2" 214 5. Piping tightening: All connectio