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Section 01: Engine

1. ENGINE

1.1 Description

This vehicle is powered by a 6-cylinder, four-cycle, Detroit Diesel series 60 engine, equipped with an
electronic control system (DDEC lll). Two volumes of charge are used In the engine: 11 liters or 12.7 liters.
Summary information on the Electronic Control System is given in this section. Complete maintenance and
repair information on the engine will be found in the current DDEC Ill Service Manual #6SE483. Engine
controls, accessories and related components are covered in the applicable sections of this maintenance
manual. Engine removal and installation procedures are given at the end of this section. The DDEC system is
self-diagnostic. It can identify faulty components and other engine-related problems by providing the
- technician with a diagnostic code. Refer to DDEC Troubleshooting Guide # 6SE492 for more complete
information on diagnosis of components and system problems published by Detroit Diesel.

DDEC Il (Detroit Diesel Electronic Control) controls the timing and amount of fuel injection by the electronic
unit injectors (EUI). The system also monitors several engine functions using electrical sensors which send
electrical signals to the Electronic Control Module (ECM). The ECM computes the electrical signals and
determines the correct fuel output and timing for optimum power, fuel economy and emissions. The ECM
also has the ability to display wamnings or shut down the engine completely (depending on option selection) in
the event of damaging engine conditions, such as low oil pressure, low coolant, or high oil temperature.

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

2. ENGINE-MOUNTED COMPONENTS

NOTE: COOLANT LEVEL SENSOR IS MOUNTED ON COOLANT SURGE TANK, LOCATED ON UPPER L H. SIDE OF ENGINE COMPARTMENT,
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Figure 1: Detroit Diesel Series 60 Engine 01015
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Engine-mounted components are as foliows:

« Electronic Control Module

+ Electronic Unit Injector

» Synchronous Reference Sensor
+ Timing Reference Sensor

+ Turbo Boost Pressure Sensor

+ Coolant Temperature Sensor

¢ Fuel Temperature Sensor

« Air Temperature Sensor

s Qll Pressure Sensor

» Qil Temperature Sensor

2.1 Electronic Control Module

The Electronic. Control Module is mounted, on the
starter side of the engine (see fig. 2). It is
considered the "Brain” of the DDEC il system
because it provides overall monitoring and control
of the engine by comparing input data from the
various sensors to a set of calibration data stored
in the EEPROM (Electrically Erasable,
Programmable, Read-Only Memory) within the
Efectronic Control Module. After comparing the
input data with the calibrations data, the ECM
sends high cument command pulses to the
Electronic Unit Infectors (EUI) to initiate fuel
injection. The ECM also receives feedback
regarding the start and end of injection for a given
cylinder.

The EEPROM within the Electronic Contro!
Module is factory programmed by Detroit Diesel.
Reprogramming must be done at a Detroit Diesel
authorized service center. However, some
changes may be performed to the cruise control
and road speed limit using a diagnosiic data
reader (see 4. DDEC Ill Diagnostic Codes in this
section).

lgure : Electronic Control Module (ECM) oo

2.2 Electronic Unit Injector

The Electronic Unit Injector is a compact unit that
injects diesel fuel directly into the combustion
chamber (Fig. 3). The amount of fuel injected and
beginning of injection timing is determined by the
Electronic Control Module (ECM). The ECM
sends a command pulse which activates the
injector solenoid. The EUI performs four functions:

« Creates the high-fuel pressure required for
efficient injection

« Meters and injects the exact amount of fuel
required to handle the load

¢ Atomizes the fuel for mixing with the air in the
combustion chamber

e Pemmnits continuous fuel flow for component
cooling
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Figure 3: Electronic Unit Injector Cross-Section

2.3 Synchronous Reference
Sensor

The Synchronous Reference Sensor (SRS) is an
electronic component that is mounted to the rear
of the gear case (Fig. 4). The SRS sensor
extends through a hole in the gear case and is
positioned near the rear of the bull gear. A bolt,
inserted through a hole in the SRS bracket,
secures the SRS assembly to the gear case. The
SRS connector is black. The SRS sends a signal
to the ECM. This signal is generated by a raised
metal pin on the rear of the bull gear (Fig. 5).

Figure 4: SRS Location 01020

BULL GEAR PiN
Figure 5: Bull Gear o102

The bull gear pin passes by the SRS as the
number one piston reaches 45° before Top-Dead-
Center. This information is used by the ECM to
determine engine speed.

The SRS is non-serviceable and must be
replaced as a unit. No adjustment is required.
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2.4 Timing Reference Sensor

The Timing Reference Sensor (TRS) is an
electronic component that is mounted on the left
side of the gear case, near the crankshaft center
line (Fig. 6).

01022
Figure 6: Timing Reference Sensor and Related
Parts

The TRS sensor extends through an opening in
the gear case and is positioned near the timing
wheel gear teeth. A bolt, inserted through a hole
in the TRS bracket, secures the TRS assembly to
the gear case. The TRS connector is gray.

The TRS sensor sends a signal to the ECM. This
is generated by a series of evenly spaced teeth on
the timing wheel, rotating by the crankshaft. A

tooth passes by the TRS as each cylinder
reaches 10° before Top-Dead-Center. These
signals are used by the ECM to determine injector
solenoid operation time. The TRS i non-
serviceable and must be replaced as a unit. No
adjustrent is required.

2.5 Turbo Boost Pressure
Sensor

The Turbo Boost Pressure Sensor is mounted to
the intake manifold with two bolts. A rubber O-ring
is used to seal the sensor to the manifold (Fig. 7).
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 turbo
boost sensor information to control engine
exhaust. The turbo boost sensor is non-
serviceable and must be replaced as an
assembly. No adjustment is required.

Figure 7: Turbo Boost Pressure Sensor 0023

2.6 Coolant Temperature
Sensor

The coolart terperature sensor is mounted on
the engine, on the radiator side of the engine
(Fig. 1). The sensor protects the engine in case of
overheating by sensing coolant temperature.

2.7 Fuel Temperature Sensor

The fue! Temperature Sensor (FT3) is installed on
the secondary fuel filter (Fig. 8). The FTS sends
an electrical signal to the ECM indicating fuel inlet
temperature. The ECM uses this information to
calculate fuel consumption.
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The FTS is non-serviceable and must be replaced
as a unit. No adjustment is required.

FUEL TEMPERATURE SENSOR

Figure 8: Engine Fuel Temperature Sensor  o1ees

2.8 Air Temperature Sensor

The Air Temperature Sensor (Fig. 1) located on
the engine (starier side) near the intake manifold
provides input data to vary hot idle speed and
injection timing. This helps to improve cold starts
and reduces white exhaust.

2.9 Oil Pressure Sensor

The Qii Pressure Sensor (OPS) is installed in the
main engine oil gallery. A typical location is the left
rear comer of the cylinder block (Fig. 9).

The OPS sends an electrical signal to the ECM
indicating the engine oil pressure at any given
speed. A low oil pressure signal exceeding seven
seconds is used by the ECM to begin the stop
engine or waming function. The OPS is non-
serviceable and must be replaced as a unit. No
adjustment is required.

OIL TEMPERATURE SENSOR

01025
Figure 9: Engine Oil Pressure and il
Temperature Sensor

2.10 Oil Temperature Sensor

The Oil Temperature Sensor (OTS) is installed on
the main engine oil gallery. A typical location is the
left rear comer of the cylinder block as shown in
Figure 9. The OTS sends an electrical signal to
the ECM indicating engine oil temperature. The
ECM uses this information to modify engine speed
for better cold weather starts and faster warm-
ups. Oil temperatures exceeding engine
specifications for two seconds or more will
illuminate the Check Engine Light. The OTS is
non-serviceable and must be replaced as a unit.
‘No adjustment is required.

3. ENGINE-RELATED
COMPONENTS

Engine-related companents:
s Cooiant Level System (CLS)

¢ Electronic Foot Pedal Assembly (EFPA) and
Throttle Position Sensor

¢ Cruise Contro! Swilch (CCS)

+ Diagnostic System Accessories (DSA)
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3.1 Coolant Level System
(CLS)

The coolant level system consisits of a
conductivity probe mounted in the surge tank and
an electronic interface module located, inside the
rear junction box. Coolant level is determined by
the change in impedance of the probe and its
brass mount when it is immersed in coolant. The
electronic device in the module conditions the
signal to levels compatible with DDEC. Low
coolant level will trigger the waming 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.

3.2 Electronic Foot Pedal
Assembly (EFPA) & Throttle
Position Sensor

The Electronic Foot Pedal Assembly (EFPA)
connects the accelerator pedal to a Throttle
Position Sensor (TPS). The (TPS) is a device that
sends an electrical signal to the Electronic Control
Module (ECM) that varies in voltage, depending
on how low the pedal is depressed. The system is
instalied in the space nommally occupied by-the
mechanical foot pedal. The (EFPA) has maximum
and minimum stops that are buitt info the unit
during manufacturing (Fig. 10).

The (TPS) converts the operator's foot pedal input
into a signal for the ECM. The (EFPA) is shown in
Figure 10.

When installed by the equipment manufacturer,
the TPS should not require adjustment. If the TPS
is suspected of being misadjusted, confirm that
the sensor is installed in accordance with the
manufacturer's specifications. It is recommended
that the idle count be at 50 or higher with a full
throttle count of up to 200.

The TPS is seli-calibrating and therefore has no
cptimum closed throtlle or wide open throtile
count value. If the counts are within the 50 to 200
range, the sensor is properly set.

Figure 10: Electronic Foot Pedal Assembly 01026

Monitor the (TPS) as the controls move it through
its full stroke. Be sure there is no misalignment or
obstruction preventing the smooth movement of
the TPS through the full stroke. Using a diagnostic
data reader, check that the idle and full throttle
position counts do not fall within the error zones.
The error zones occur when the idle position is
less than 14 counts, or when the ful throttle
position is more than 233 counts. Should these
conditions occur, the ECU will signal diagnostic
codes of 21-12 for idle error and 21-23 for wide
open throttle error.

3.3 Cruise Control Switches
(CCS)

The four cruise control swilches are located in the
driver's area on the L.H. side control panel.

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

2. Cruise Set: This switch is used to set the
cruise control speed or to decrease the set speed
by 2 MPH at each application.
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Note: Cruise control system will not accept
speed settings, nor will the “Resume" switch
operate below 20 mph (32 km/) and the
engine speed must be above 1100 RPM.

3. Cruise Resume: Each time this switch is
actuated, the speed will be increased by 2 mph
(3,5 knvh). This switch allows the driver return to
the last regulated speed following a brake or
"DECEL" switch application.

Note: On-off switch must be in the "ON"
position in order to return to the last regulated

speed,

4. Cruise Decel: Wil cancel the cruise
temporarily like a brake application but without
actuating brake light. Set speed is still in memory
for resume.

For additional information, see your "Operator's
Manual

3.4 Diagnostic System
Accessories (DSA)

The DDEC II! engine Diagnostic System
Accessories include the following:

Check Engine warning light;

Stop Engine waming light;

Stop Engine Override switch; and
Diagnostic Data Link {DDL) connectors.

-
.

Check Engine Warning Light: This
light, mounted on the central dashboard
panel, iluminates to indicate that a
problem is cumently being detected and
that a code has been stored in the ECM
memory. This light also has a 5-second
bulb check when the ignition is first tumed
on. The Check Engine Light illuminates
when the temperature at coolant sensors
exceeds 217°F (103°C) and the
temperature at oll sensors exeeds 260°F
(127°C). When sensors reach those
temperatures, engine power starns to
decrease linearly.

2 Stop Engine Warning Light: This light,
also mounted on the central dashboard
panel, iiluminates to indicate that a major
engine problem is occurring (with the
exception of a 5-second bulb check when
the ignition is first tumed on). The Stop
Engine Light iluminates when
temperature at coolant sensors exceeds
222°F (106°C) and the temperature at oil
sensors exceeds 239°F (115°C). When
sensors reach those temperatures, the
engine will shut down after 30 seconds.
This 30-second delay period may be
repeated using the OVERRIDE switch.

Note: Once engine is stopped, it can not be
reslarted until the maffunction is corrected.

3. Stop Engine OVERRIDE Switch: This
switch, mounted on the LH. lower control
panel, is used when the Stop engine
waming light is ilfluminated. Push down
the switch 1o allow a 30-second delay
period (non cumulative) in the shutdown
procedure. This switch can be repeatedly
depressed, i.e. one {1) pulse is sufficient
for each 30 second period, in order to

move the vehicle out of traffic.

Note: The stop engine override switch will be
operative only if it has been depressed before
the end of the 30 second delay period.

Caution: The OVERRIDE switch must be
used only in emergency cases, such as to
move the vehicle out of traffic. Excessive use
of this switch could cause serious damage to
the engine.

4, Diagnostic Data Link (DDL)
Connectors: A connector is mounted on
the LH. Lower Control Panel. Another
connector is located in the rear electric
compartiment. They allow to connect the
Diagnostic Data Reader (DDR) and to
read the codes or to access pertinent
data on the engine condition. This
enables a more complete analysis of any
defect found in the DDEC system
operation. For more information, see
Defroit Diesel Troubleshooting Guide
#6SE492.
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4. DDEC . Il DIAGNOSTIC
CODES

4.1 Reading Diagnostic Codes
- Flash Method:

DDEC Il makes use of two types of codes: Active
and inactive. The difference between the two
types of codes are as follows:

1. Aclive Codes: These are the codes which
are currently keeping the Check Engine or
Stop Engine light illuminated. Active codes
are flashed via the Stop Engine Light when
check with override switch.

2. Inactive Codes: These are all the codes
logged in the ECM {whether or not they are
currently turning on the Stop or Check Engine
Light). Inactive codes are flashed via the
Check Engine light when checked with
override switch.

In most instances, only the DDR can provide the
information necessary for a quick diagnosis of the
problem. I you just need to read out codes,
however, and do not have a DDR available, the
following procedure will let you read out codes.
Make sure the rear starting switch (located in the
engine compartment) is in the nomal posttion.
Momentarily depress the Stop Engine Override
switch (located on the L.H. lower control panel)
with the ignition ON, the engine idling or engine
shut-off. Active codes wili be flashed on the stop
engine telitale (located on the central dashboard),
followed by the inactive codes being flashed on
the check engine telltale (located on the central
dashboard). The cycle repeais itself until the
operator depresses the Stop Engine Override
Switch. A code "43" consists of four flashes,
followed by a short pause, then three fiashes in
quick succession.
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4.2 DDEC lil Diagnostic Codes List

DDC Code DDC Code
Number Description Number Description
(Flashed) (Flashed)
11 Variable speed govemor sensor 12 Variable speed govemnor sensor
voltage low voltage high
13 Coolanteve! circuit failed low 14 Intercooler temperature circuit
failed high
14 Coolant temperature circuit failed 14 Oil temperature circuit failed high
high
15 Intercooler temperature failed low 15 Coolant temperature circutt failed
low
15 Oil temperature circuit failed fow 16 Coolant leve! circuit failed high
17 Bypass position circuit failed high 18 Bypass position circuit failed low
21 EFPA circuit failed low 22 EFPA circuit failed low
23 Fuel temperature circuit failed high 24 Fuel temperature circuit failed low
25 Resetved for "no codes”™ 26 Aux. shutdown #1 active
26 Aux. shutdown #2 active 27 Air temperature circuit failed high
28 Air temperature circuit failed low 31 Aux. output #3 open circuit (high
side)
3i Augx. output #3 short to ground 31 Aux. output #4 open circuit (high
¢high side) side)
3 Aux. output #4 short to ground 32 SEL open circuit
(high side)
32 SEL short to battery 33 Turbo boost pressure circuit failed
: high
34 Turbo boost pressure circuit failed 35 Oil pressure circuit failed high
low
36 Qil pressure circuit failed high 37 Fuel! pressure circuit failed high
38 Fuel pressure circuit failed low 41 Too many SRS {missing TRS)
42 Too few SRS (missing SRS) 43 Coolant level low
44 Intercooler temperature high 44 Coolant temperature high
44 Oil temperature high 45 Qil pressure low
45 Battery voltage low 47 Fuel pressure high

10
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PDC Code DDC Code
Number Description Number Description
(Flashed) {Flashed)
48 Fuel pressure low 52 A/D conversion falil
53 Nonvolatile checksum incorrect 53 EEPROM write error
54 Vehicle speed sensor fault 55 J1939 data fink fault
55 Proprietary link fault (master) 55 Proprietary link fault (receiver)
56 J1587 data link fault 57 J1922 data link fault
58 Torque overload &1 Response time long
62 Aux. output #1 shori to battery 62 Aux. output #1 open circuit
62 Aux. output #2 short to battery 62 Aux. output #2 open circuit
62 Aux. output #5 short to battery 62 Aux. output #5 open circuit
62 Aux, output #6 short to battery 62 Aux. output #6 open circuit
62 Aux. output #7 short to battery 62 Aux. output #7 open circuit
62 Aux. output #8 short to battery 62 Aux. output #8 open circuit
63 PWM #1 short to battery 63 PWM #1 open circuit
63 PWM #2 shori to battery 63 PWM #2 open circuit
63 PWM #3 short to battery 63 PWM #3 open circuit
63 PWM #4 short to battery 63 PWM #4 open circuit
64 Turbo speed circuit failed 65 Reserved for air filter differential
pressure circuit failed high
65 Reserved for air filter differential 66 Reserved for oil fitter differential
pressure circuit failed low pressure circuit failed high
66 Reserved for oil filter differential 67 Coolant pressure circuit failed high
pressure circuit failed low
g7 Coolant pressure circuit failed low €8 | Idle validation circuit fault
(grounded circuit)
68 Idte validation circuit fault (open 71 Injector response time shornt
circuit)
72 Vehicle overspeed 72 Reserved for vehicle overspeed
(absolute)
73 Reserved for air differential 74 Qi differential pressure high

pressure high

i1
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DDC Code DDC Code
Number Description Number Description
(Flashed) (Flashed)
75 Battery voltage high 76 Engine overspeed with engine
_ brake

77 All other faults not listed B1 Timing actuator {dual fuel) failed
high

81 Qil level circuit failed high 81 Crankcase pressure circuit failed

. high
82 Timing actuator (dual fuel) failed 82 Qil level circuit failed low
low
82 Crankcase pressure circuit failed 83 Qil level high
low:

83 Crankcase pressure high 84 Qil level low

84 Crankcase pressure low 85 Engine overspeed

86 Pump pressure circuit failed high 86 .| Barometric pressure circuit failed
high

87 Pump pressure circuit failed low 87 Barometric pressure circutt failed
high

88 Coolant pressure low - CEL short to battery

- CEL open circuit - Clock Module failure

-- Clock module abnormal rate

12
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5. ENGINE OIL LEVEL

Check the oil level daily with the engine stopped.
If the engine has just been stopped and is warm,
wait at least 10 minutes to allow the oil to drain
back to the o¢il pan before checking. Wipe the
dipstick clean, then check oil level. The level
should always be within the safe range on the
dipstick (Fig. 11) . Add the proper grade of il to
maintain the correct level on the dipstick. All diesel
engines are designed 1o consume some oil, so a
periodic addition of oil is normal,

Warning: Touching a hot engine can cause
serious burns.

Caution: Do not overtill. Oil may be blown
out through the crankcase breather i the
crankcase is overfilled.

Caution: Ciean end of tube before removing
the dipstick to prevent oil contamination.

_ > SAFE RANGE
Figure 11: Engine Qil Level Dipstick o027

Caution: If the oil level is constantly above
normal and excess lube oil has not been
added to the crankcase, consult with an
authorized Detroit Diesel service outlet for the
cause. Fuel or coolant dilution of lube oil can
resuft in serious engine damage.

The vehicle is provided with an oil reserve tank in
the engine compartment which is used for the
engine. To adjust oil level, open the oil reserve
tank valve and allow oil to discharge into the
engine until reaching the "Full” mark on the
dipstick, then close the valve. Check oil reserve
tank leve! through the levet sight tube on the side
ot the tank and pour oil in the reserve tank if
necessary {Fig. 12).

13

01028

Figure 12

6. ENGINE OIL AND FILTER
CHANGE '

Both the oil and fitter should be changed every
12,500 mites (20 000 km) or once a year,
whichever comes first. However, more frequent
changes may be required when the engine is
subject to high level of contamination and/or
overheating. Change intervals may be decreased
or gradually increased with experience on specific
lubricants until the most practical service condition
has been established. Always refer to the.
lubricant  manufacturer's  recommendations
(analysis of drained oil can be helpful).

Caution: Do not use solvent to dilute the
engine oil when draining oil. Dilution of the
fresh oil can occur which may be detrimental
to the engine.

Change engine oil with the vehicle on a flat and
level surface and with the parking brake applied. It
is best to drain the oil when the engine is siill
walmm.

1. From under the vehicle, remove the
engine drain plug on the oil pan. Allow oil
to drain (Fig. 13).




Section 01: Engine

Warning: Hot engine oil can cause serious
burns. Wear coveralls with sleeves pulled
down and gloves to protect hands.

2, Reinstall the drain plug.

Figu 13 ) 01029
3. Remove the spin-on filter cartridge using
a 1/2" drive socket wrench and extension.

4. Dispose of the used oil and filter in an
environmentally responsible manner in
accordance with state andfor federal
(EPA) recommendations.

5. Clean the filter adaptor with a clean rag.

6. Lightly coat the filter gasket (seal) with
clean engine cil,

7. install the new filter on the adaptor and

tighten manually until the gasket touches
the mounting adaptor head. Tighten full-
flow filters an additional two-thirds of a
turn manually. Then, tighten bypass fifter
one full turn manually.

Caution: Overtightening may distort or crack
the filter adaptor.

8. Remove the engine oil filler cap and pour
oil in the engine until it reaches the
"FULL" mark on the dipstick (Fig.12).

9. Start and run the engine for a short period
and check for leaks. After any leaks have
been comected, stop the engine long
enough for oil from various parts of the
engine to drain back to the crankcase
(approximately 20 minutes).

14

Add oil as required to bring the level
within the safe range on the dipstick (Fig.
11).

7. RECOMMENDED ENGINE
OIL TYPE

To provide maximum engine life, lubricants shall
meet the following specifications:

SAE Viscosity Grade: 15W-40
AP! Classification: CF~4
HT/HS Viscosity: 3.7 cP minimum

Note: Monograde oils should not be used in
these engines regardiess of AP! Service
Classification.

Note: The use of supplemental oil additives
are discouraged from use in Detroit Diesel
Engines.

Synthetic oils

Synthetic oils may be used in Detroit Diesel
engines provided they are API licensed and meet
the performance and chemical requirements of
non-synthetic oils outlined previously. Synthetic
oils does not permit extention of recommended oil
drain intervals,

Lubricant Selection World Wide

Qils meeting AP1 CD or CC specifications may be
used if they also meet military specification MiL-L-
2104 D or E. Oit which meet European CCMC D4
specfifications may also be used. Modification of
drain interval may be necessary, depending on
fuel quality. Contact Detroit Dieset Corporation for
further guidance.

8. WELDING PRECAUTION

Caution: Precautions must be taken to
prevent damage to the DDEC electronic
control system when welding. Disconnect
battery power, ground cables and the 6-pin
power connector at the ECM (Electronic
Control Module) before welding. Failure to
isolate the DDEC system from high current
flow can result in severe ECM damage.
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9. POWER PLANT ASSEMBLY
REMOVAL (AUTOMATIC AND
MANUAL)

To access 1the engine or engine-related
components, the vehicle power plant assembly
must be removed as a whole unit by means of a
slide-out cradle. The power plant assembly
includes the engine, transmission (including
retarder if so equipped), air compressor, altemator
and transmission oil cooler.

Remove the power plant assembly as follows:

Caution: Tag hoses and cables before
disconnecting in order io facilitate
reinstallation. Plug all openings to prevent
dirt from entering the system.

Note: No parts within the ECM are
serviceable. If found defective, replace the
complete ECM unit.

1. Disconnect the battery or batteries from
the starting system by removing one or
both of the battery cables from each
battery system. With the electrical circuit
disrupted, accidental contact with the
starter button will not produce an engine
start. in addition, the Electronic Unit
Injectors  (EUR  will be disabled,
preventing any fuel delivery to the injector
tips.

Warning: Due to the heavy load of the rear
bumper assembly, it must be adequately
supported before atternpting to remove it.

2. Remove the rear bumper assembly from
the vehicle. Refer to Section 18, Body,
under heading "Rear Bumper Removal
and Installation”.

3. Drain the engine cooling system. Refer to
Section 05, Cooling under heading
"Draining Cooling System".

Figre 14 " - . 05035

4, Locate the belt tensioner control valve

(Fig. 14). Tum handle counterclockwise in
order to reverse pressure in beit tensioner
air bellows and release tension on belis.

Remove belts.

5. Exhaust afl air from the air system. (if
necessary, refer fo Section 12, Brakes &
Air System).

Figure 15 o:

6. Disconnect and remove the engine air
intake duct mounted between air cleaner
housing and turbocharger inlet (3, Fig 15).
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Caution: To avoid damage to turbocharger,
cover the turbocharger inlet opening to
prevent foreign material from entering.

7. Disconnect and remove the air intake
duct mounted between the air cooler
outlet and the intake engine (2, Fig. 15).

Figure 16 01031

8. Disconnect and remove section of coolant
pipe assembly mounted between the
radiator outlet and the water pump inlet

(8, Fig. 15).

9. Disconnect the coolant delivery hose
located inside of engine close to the water
pump.

10. Disconnect the connector for electric fan

clutch close to the water pump (1, Fig. 16).

11. Dismantie the air bellow of the upper
bracket tensioner for the fan drive
assembly. Remove the upper bracket
(7, Fig. 15).

12, If necessary, remove the fan drive of the
motor compartment by removing the four
retaining bolts, washers and nuts
securing the fan drive to the radiator floor.

13. Disconnect and remove the air intake
duct mounted between the turbocharger
outlet and the air cooler inlet.

14. Disconnect two vent hoses from the
thermostat housing and from the coolant
pipe assembly.

15.

16.

17.

18.

19.

Disconnect and remove section of
coolant pipe assembly mounted between
the thermostat housings and the radiator
inlet,

Disconnect and remove the small hose
connected to the heater line valve and to
the water pump.

Disconnect the small heater hose located
on the cylinder head at the back of the
engine.

Disconnect temperalure sensor for the
pyrometer located above the exhaust
pipe, close to the turbocharger {optional).

Disconnect and remove the exhaust pipe
mounted between the turbocharger outlet
and the exhaust bellows. If necessary,
refer to Section 4, under heading
"Exhaust System". ‘

Caution: To avoid damage to turbocharger,

cover the turbocharger oulet opening to .

prevent foreign material from entering.

20.

21,

23,
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Disconnect the block heater connector
above the power steering pump (on the
right side).

Disconnect the steel-braided air line from
the A/C compressor air bellows.

Disconnect the engine oil pressure steel-
braided hose from the mechanical oil
pressure gauge and the cable of the
gauge water temperature {4 and 5, Fig. 15).

Disconnect the oil delivery hose from the
valve located at the reserve tank exit.




Section 01: Eligine

24,

25.

26.

27.

28.

28.

30.

3.

32,

33.

Disconnect the power steering pump
supply and discharge hoses. Cap hose
openings immediately to limit fluid loss.
Remove retaining clips from cradle.

Close engine fuel supply shutoff vaive on
primary fuel fitter. Disconnect the fuel line
connected to inlet port. On wvehicles
equipped with the optional water
separator fuel filter, disconnect the
connector and remove cable ties from
cradle.

Disconnect the air compressor discharge,
governor steel-braided air fines and the
manual filing air lines from compressor.
Remove:retaining clips.

Disconnect the hose connecting the
compressor head to the septic reservoir,

Disconnect ground cables from rear
subframe ground stud, located close 1o
the starting motor.

Disconnect positive cable (red terminal)
from starting motor solenoid.

Disconnect the power plant wiring
hamess main connectors from EMC and
remove retaining clips from engine
compartment back wall.

On vehicles equipped with an automatic
transmission provided with a hydraulic
output retarder, disconnect steel-braided
air line from pressure regulator output.
The pressure reguiator is mounted in the
upper section of engine compariment
back wall.

Disconnect fuel return line from bulk head
fixed on engine cyfinder head end.

Cn vehicles equipped with an electrically
operaied cold starting aid, disconnect the
delivery hose from the starting aid
cylinder solenoid valve. Remove cable
ties securing hoses.
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35.

36.

37.

Disconnect turbo boost pressure gauge
air line (if vehicle is so equipped) from
engine air intake.

{Only if the vehicle is equipped with a
retarder). Remove the transmission
rubber damper assembly above
transmission by removing: nut, bushing,
rubber damper, rubber damper guide, bolt
and washer. Remove the rubber damper
bracket from transmission

Disconnect connectors from -
transmission. On the left side, four on rear
side with one close to yoke. On right side,
look close to the solenoid valve of the
output retarder.

From under the vehicle, disconnect the
propeller shaft as detailed in Section 09,
under heading "Propeller Shaift”.

Manual Transmission:

38.

39.

Disconnect gear shift linkage.

Remove clutch slave cylinder from
transmission without disconnecting the
hydraulic hose.

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

Remove the six retaining bolts, washers
and nuts securing the power plant cradle
to the vehicle rear subframe (Fig. 18).

Note: Check if any spacer(s) have been
installed between power plant cradle and
vehicle rear subframe, and if so, note position
of each washer for reinstallation purposes.
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40. Using & forklift, with a minimum capacity
of 4,000 lbs (1 800 kg), slighlly raise the
power plant cradle. Pull engine out slowly
from the engine compartment. Make sure
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 engine compartment, extreme care
should be used fo raise the power plant
cradle, just enough to free the cradle.
Clearance between power plant cradle and
mounting rail should range between 1/4" and
12" (6-12 mm).

10. POWER PLANT
ASSEMBLY INSTALLATION
(Automatic and Manual)

To instali a power plant assembly, follow the same
procedure as In 9. Power Plant Assembly
Removal" except in a reverse order. Then
procede with the following:

1. Torque the power plant cradle mounting
bolts to 113-144 Ibfeft (153-195 N-m).

2. (only if the vehicle is equipped with an
automatic transmission and a retarder).

+ Install the bracket from transmission (torque
screw to 71-81 [bfft [96-1 10 Nem]}.

e« nstall the transmission rubber damper
assembly above transmission by assembling:
bolt, washer, rubber damper guide, rubber
damper, bushing and nut. Respect rubber
damper tolerance (Fig. 17).

Figure 17: Rubber Damper Tolerance 67014

3.
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if fan drive has been removed, reinstall
and align as per Section 05, Cooling
System, under heading "Fan Drive
Alignment".

Refitl cooling system with saved fiuid
(refer to Section 05, Coclant System).

After engine fuel system has been
drained, it will aid restarting if fuel filiers
are filled with fuel oil (refer to Section 03,
Fuel System).

After work has been completed start
engine for a visual check. Check fuel, oil,
cooling, pneumatic and hydraulic system
connections for leakage. Test operation
of engine controls and accessories.




11. ENGINE MOUNTS

The power plant assembly is mounted to the
cradle by means of four rubber mounts on a
vehicle powered with a series 60 engine.

Two rubber mounts are used at the front of the
engine while other two are mounted on each side
of the fiywheel housing, on vehicles equipped with
automatic and manual transmissions (Fig.18).

It is recommended that new rubber mounts be
installed at each major overhaul.

12. JAKE BRAKE

Refer to both "The Jake Brake Troubleshooting
and Maintenance Manual” and “Installation
Manual for Models 760/760A/765 Engine
Brakes” for troubleshooting and installation
procedures. They are annexed to the end of this
section.
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113-144 Ibf A (153-195 N.m)
26-34 Ibf.ft (36-46 N.m) _\

POWER PLANT CRADLE—.
RETAINING BOLTS
113-144 1bf.ft (153-195 N.rmy)

NN 2 POWER PLANT CRADLE
s . RETAINING BOLTS
ot - 113-144 IbfL.A (153-195 N.m)

ENGINE : =)

RETAINING BOLTS

113-144 Ibf.m\l
Figure 18: Power Plant Cradle Installation o032
13. SPECIFICATIONS
Make ..o s reetereatereberebree i e Ee e ETA NS e beneseaee e e aneans et anrerseeattentnenatatessnernnsrane Detroit Diesel
TP it st et e e s ea et b e e e e et e et saea Diese! four cyclefin-line engine
DeSCHIPHON...cveee s crerecenaesaesseis st areene e e rersees Freeeseee ettt e e sneas s e amasnta e seerane Turbo/Air to air charge cooled
NO. OF CYIINUBIS ...ci ittt ree s ens s st st sases e st s e s smses e asass e brssvssmansmr s s sassrmsstessastassmbu s snsssnna anaes 6
ODETANNY FANQE. ...cuivirrecisicremsiirss st sessressssns s cosesesssaressssassasessssssiesmsnsseebessrssebsabas sassbosemsss 1200-2100 RPM
MEXGMUITE RPIM ..ttt st res e s s sesaasasse st sres et s sesss s e s sas s b prant e b smesmeeamesmmrenees erranns 2100
Mode! 11.1 Liter
BOre & SHOKE ... ceecreeeiccerceermree e rserseneans ettt et e rraeaataeeesenearasaeeaaeesrenaans 512X 547in (130 X 139 mm)
HOPSEPOWET BENGE ..o ittt e e e ses e sas s s e e s sasat st smesessonness e seesansensesnesnean 300-365 BHP
Model 12.7 Liter
BOTE & SHOKE ..ot rteccns it asa s sememe s ss s sesns s ssss s ta sttt enenas 5 12 X 6.30in (130 X 160 mm)
HOISEPOWET RANGE ......eoee e e ntnecerser s ssnsrn e st st sesea s e ser s st sae st st ee e s enen s reventeamesessesessessnsnsens 370-470 BHP
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Lubricant

Heavy-duty engine oil SAE Viscosity Grade 15W-40, API Ciassification CF-4, HT/HS Viscosity 3.7 ¢P and
meeting MiL-L-2104 D or E specifications. Synthetic oil may be used if it meeis the performance and
chemical requirements of non-synthetic oils outlined previously. Some engine operating conditions may
require exceptions to this recommendation.

Capacity
O FESEIVE TANK ..vvieitiicticit i e rorseseeeeesree s sra s re b e menrat st e sn e e ea e e ena s pe s tb s st st sesermsnesm et s 10USqis(9.51)
Engine oil level quantity
26 quAns 10 the LOW MarK ... iiiicrnsnictinesssiin e ssesstesssssersosssssesssssssestonsesesssonssssensasssansnesees Without oil -ﬁlters
32 quarts 10 the FULL MATK .......covrrerrirrcrecer e rrrseesecste et s e snsss e smssesesssssessesssesssssasasemsnmsssans Without oil filters
41 QUANS O the LOW MIAIK ..ot sis s st s s s e e e et s btas bbbt s With oil filters installed

Lubricating oil filter elements

MEKE v et et sa e br bbb s s bbbt se e b ererererananrs AC Rochester Div. GMC # 25014505
Make ....cooeereeceinirrinnens Buees st taotn e rees4tetre et b v e e bt rhe s eAASrae e e s m R anasat et enaevaeaes sananasennnaes AJC Filter # PF-2100
R)Y] o[- eaeteieerrreertarrrrrasereerranereasserasare et e et e bR e AR e s A s mesnan e Full Flow
PravOST NUIMDET ... ettt serct s s ere s s s e e s st brn e s e s s be kb bnsnbvanan brnsmrrrasssrrbnbembasnasstasbsnssnnans 51-0458
Torque specification

ENGIng Ol filer ..ottt st e e s s e Tighten 2/3 of a tumn after gasket contact
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PREVOST

SERVICE BULLETINS AND SERVICE
INFORMATION DOCUMENTS

Service Bulletins and Service Information Documents will be issued from time to time to aquaint 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 should then be filed for future reference.

Number Date Subject
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'DETROIT DIESEL

 SERIES &0 Service Information

NUMBER: 11-60-95 - S.M. REF.: 13.9.1

ENGINE: 60 DATE: March 1995

SUBJECT: CG—4 LUBRICATING OILS RECOMMENDED

INTRODUCTION

In January of 1995, the AP| {American
Petroleum Institute) began voluntary licensing of
API Service CG-4 lubricating oils for use in
on-highway truck engines. To conform with this
change, Detroit Diesel now recommends the use
of CG-4 oils in Series 60 engines.

DETAILS AND REASON

Oils meeting the new CG-4 classification were
developed for on-highway, emission-controlled
engines operating on low sulfur fuel in
applications where AP! CF-4 lubricants were
formerly used. To conform with this AP]
licensing change, Detroit Diesel now
recommends the use of CG-4 oils in Series 60
engines and in all other DDC four-cycle
products.

NOTICE:

To avoid possible engine damage, do not use
single grade (monograde) lubricants in Detroit
Diesel four-cycle Series 50 and 60 engines,
regardless of API| classification.

The recommended viscosity grade continues to
be 15W-40. See Figure 1 for the APl symbol
required on CG-4 lubricants.

SERVICE

The phase-in of APl CG-4 oils will not.be
immediate. Therefore, APl CF-4 lubricants may
continue to be used until CG-4 products
become available. The use of CG-4 oils does not
permit extension of oil drain intervals. Required
oil drain and filter change intervals must be
strictly observed when using either CG~-4 or
CF-4 lubricants.

For oil drain intervals and additional information
on lubricating cils, refer to publication 7SE270,
Engine Requirements: Lubricating Oil, Fuel, and
Filters, available from authorized Detroit Diesel
Distributors.

ADDITIONAL SERVICE INFORMATION

Additional service information is available in the
Detroit Diesel Series 60 Engine Service Manual,
6SE483. The next revision to the Series 60
Engine Service Manual will include this
information.

—Qver-




24722

FIGURE1  API Symbol

DETROIT DIESEL

13400 Outer Drive, West / Detroit, Michigan 48239-4001
Telsphone: 313-592-5000
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SEhIES 66 FEATURES AND BENEFITS

The Series 60 Engine. Designed and manufactured by Detroit Diesel Corporation for the
North American Heavy Duty truck market. Let's look at the Features and Benefits the Series 60
engine makes available 1o you as a customer in today's demanding trucking industry.

The Series 60 engine is a 4 cycle in-line 6 cylinder diesel engine with integral electronic
controls. It is the most advanced on-highway heavy duty diesel engine in the market today.
The design started in 1980 with a desire to develop a fully electronic controlled diesel engine
that would take the trucking industry through the 90's and beyond.

Thatis why the Series 60 engine is a.completely new design and not an attempt to rework
an existing product. '

Detroit Diesel listened to the customers needs, looked at the future stringent emission
standards, and added their own objectives during the development stages of the Series 60
engine. They quickly realized that improvements on existing technology and the development
of new technology was necessary to méet their objectives.

The end result is an Eréc_:t_r_onically controlled governing system that helps the Series 60
engine meet the stringent emission regulations of the 1990's and beyond. The -nplistic
design and dependable electronic controls improve reliabllity, durability, and offer reduced
engine maintenance.

Detroit Diesel offers the Series 60 with two (2) engine displacements. The 11.1 liter and
12.7 liter versions. Both displacements have the same cylinder diameter with a longer piston
stroke for the 12.7 liter engine. The horsepower range of the Series 60 is from the 11.1 liter at
285 hp to the 12.7 liter at 450 hp.

Both the 11.1 liter and the 12.7 liter look physicaliy the same because they both use the
same extemnal parts like the cylinder block, the cylinder head, the rocker cover and oil pan. In
fact there are only eight parts that are different between the 285 hp 11.1L and the 450 hp 12.7L
engine. :

Those parts include the crankshatt, connecting rod, oil cooler, vibration damper, and
crankshaft gear to build the larger bore engine, with different camshaft, injectors, and
turbocharger for engine performance.

Each engine displacement has two (2) families of engine power ratings. The 11.1 liter
ratings are from 285 to 350 hp, while the 12.7 liter ratings are from 365 to 450 hp.

)




With-in an engine family the horsepower can be changed by reprogramming the ECM.
The cost for this programming change is minimal and can increase the residual value of the
vehicle. Just contact your local Detroit Diesel Distributor for the simple re-programming of the
electronic control module. Make sure the engine support systems such as the radiator and
drive train components have sufficient capacity to handle any increased horse power and peak
torque changes.

Now lets look at a performance curve of the Series 60 engine. Here is an 1 1.1 liter, 320
hp, 1800 RPM engine. Notice the engine peak torque is at 1200 RPM's. Also notice that the
fuel curve stays almost flat throughout the operating range of the engine. This feature offers
more consistent fuel economy throughout the engine performance range, 2 wider operating
range for the truck, and less shifting for the driver.

The electronic engine control offers cruise control similar to a passenger car. Detroit
Diesel expanded this feature to offer Cruise Power. This feature offers engine horse power
chosen for normal truck operation and a higher horsepower during the cruise control
operation,

For example, the 11.1 liter offers a 320/350 hp cruise power option. This means that 320
hp is available during normal engine operations and 350 hp is available while operating in
cruise control, This option éives'the driver more power for climbing hills, more power for
fighting head winds, and more power means less shifting. Feed back from the drivers indicate
they really like this fealure and operating the vehicle in cruise conirol promotes better fuel
economy.

As you know the Series 60 has a reputation for being an efficient and reliable engine.
Some physical features which contribute to this success include:

Air to air charge cooling. Cooler, denser intake air helps engine efficiency.

‘The cylinder block has a simple, clean design. This design includes serpentine external
walls for noise reduction. The absence of push rod cavities in the block allows for a more
evenly spaced bolt hole pattern around each cylinder bore. This gives the engine a more
uniform cylinder head bolt clamp load.

The cylinder head is a one piece casting. It holds the overhead camshaft, the
thermostats, and provides more rigidity to the cylinder block. The 38 cylinder head boits create
1,000,000 Ibs clamp load to the cylinder head gasket The fire deck of the cylinder head has
machined siots between the cylinders to provide thermal stress relief.




The overhead camshaft eliminates the need for push rods and related hardware. The
sturdy rocker arm assemblies operate directly off the camshaft making it possible to have very
high fuel injection pressures. These high injection pressures are necessary for maximum fuel
economy and reducing engine exhaust emissions. However, engines with push rods also
require higher injection pressures to meet todays stringent emission standards.

The crankshaft is very strong, is very durable, and has the largest main and rod bearing
journal diameters of any diesel engine manufactured in the United States. For this reason, the
rod bearings and main bearings do not have a recommended change interval. Under normal
operaling conditions the bearings will last until engine overhaul.

The piston assembly is a Detroit Diesel cast iron cross-head, two piece design. The fire
ring groove is near the top of the piston to minimize dead space during cormbustion. The piston
assembly has a dome, a skirt, a piston pin and piston pin bearing, The top two rings are
keystone design to prevent sticking. The skirt has tin plating to assist break-in and eliminate
scuffing during test. The piston pin holds the entire assembly together with the connecting rod
bolted directly to the pin.

Jacobs Manufacturing designed an engine brake specificaily for the Series 60 engine.
The braking system is electrically linked to the electronic control Module, and offers responsive
and exceltent braking performiance to the driver.

A very important component in the Series 60 engine is the electronic unit injector.
Detroit Diesel used a mechanical unit injector since they started building engines in 1938. it
was redesigned to include a solenoid which operates a valve inside the injector. The vaive will
regulate fuel injection duration and injection timing with electrical commands from the
Electronic Control Module or ECM.

Diagnosing the injector is simple with the ECM and a hand held Diagnostic Data Reader
or a DDR. Using this equipment will eliminate any guess work as to the performance of any
injector in the engine,

Some additional premium features of the Series 60 engine include the use of grade eight
(8) cylinder head bolts, durable roller bearings for the accessory drives, silicone hoses for
the cooling system, and viton o-rings to seal between the liner and block and the injector
lube areas of the engine. The block and head casting are also pre-painted to maintain a
¢lean and rust free engine appearance.

As you can see the Series 60 is truly a world class diesel engine that incorporates state of
the art technology and assembly procedures. Now lets look at the other major contributing
factor that makes the Series 60 engine so successful. The Detroit Diesel Electronic Control
system,

"




The DDEC system consists of the ECM, the Electronic unit injectors, various engine
mounted sensors, a coolant level sensor in the radiator, and an electronic foot pedal assembly
located in the Vehicle. The ECM micro processor will compile data from the sensors and
control engine operation as conditions change for maximum engine performance.

These are the engine sensors that the ECM uses to maintain engine performance. Notice
that DDEC monitors fuel temperature, oil temperature, and the engine coolant level, The Turbo
boost sensor monitors boost to control engine acceleration smoke.

Another feature of the DDEC system is the programmable options available to the
custormner. These options include:

* Engine protection shutdown features,
* Programmable governor RPM droop which makes the engine_more driver friendly.

* Engine idle time from 1 to 100 minutes. When activated this option can help reduce fue!
costs and engine wear from excessive idling.

* High engine idle is available with a PTO switch or with the cruise control switch system. In
this mode DDEC is a variable speed governor throughout the engine operating range.

* Road speed governing and Cruise control tailor the vehicle road speed to the customers
needs. DDEC will caiculate vehicle speed from the axle ratio, transmission top gear ratio,
tire revolutions per mile, and vehicle speed sensor. From these calculations DDEC can now
control the vehicle road speed while operating in high gear. Cruise Control is available in all
gears above 1200 engine RPM.

The DDEC system offers many benefits to you as a customer. These beriefits include:

An Engine protection feature that stops a running engine when sensors detect a
condition that could cause engine damage. A red stop engine light and a yellow check engine
light on the vehicle instrument panel will appear while DDEC will identify the problem with a
code logged in its non-volatile memory. An audible waming system may be available from
your OEM.




The ECM diagnostics offer: an active code display from the DDR with a check engine
warning light on the vehicle dash board, Historical diagnostic codes stored in von-volatile
memory for future retrieval, Engine performance checks, injector cylinder cutout, and an active
engine sensor data display from the DDR. DDEC Reduces Maintenance by eliminating the
high and low idle spring adjustments of a mechanical governor, the adjustments of smoke
control devices like throttle delay or fuel modulator, the injector rack adjustment, the governor
gap settings, compensations for mechanical governor wear, and adjustments with mechanical
throtile Iinka_ge connections.

The DDR will also display the basic engine data such as engine serial number or the
programmable option features of the engine. (26) The DDR hardware includes a housing with a
Hquid crystal display and a removable carridge for any custom EPROM upgrades to the DDEC
software system. ‘

The engine protection feature of the DDEC system will shut the engine down in 30
seconds if the radiator coolant level is too low, if the oil pressure is too low for the engine
speed or, if the qil temperature is too high. Should one of these conditions occur, the historical
data will record the engine hours of the first occurrence, the number of occurrences, and the
total time the engine ran in this condition.

During the engine shutdown sequence the driver can use an engine shutdown override
switch. This switch gives the driver a repeatable thirty seconds to move the vehicle into a safe
location. However, the historical data will reveal how many times the driver used the override
switch,

Reprogramming, upgrading or changing engine performance is a very simple
procedure with the DDEC system. Just contact your local Detroit Diesel Distributor. From their
location they can access the main frame computer which stores the DDEC engine calibrations
of every Detroit Diesel engine. The Distributor uses a P.C., a modem, and ECM plug-in
hardware to reprogram the DDEC system. The fee for these changes is minimal and can help
increase residual value at time of trade-in.

This presentation is a brief overview of the Series 60 features and benefits. Detroit Diesel
is proud of the Series 60 engine product line and its acceptance in the marketplace. The
Series 60 engine is our commitment to your future, by providing the trucking industry with a
durable and reliable engine with excellent fuel economy,

We are confident that once you try the Series 60 you will realize the importance of
selecting the right product for your business future. The Series 60 engine is the product that
will take you through the 90's and beyond. The Series 60, a commitment 1o the future.







$15.00

Troubleshooting and
Maintenan_ce Manual

MBRAKE

Jacobs:

I, Jacobs’, Jake brake", and Auto-Lash* are registered trademarks of
Jacobs Vehicle Equipment Company
22 East Dudley Town Road
Bloomfield, CT 06002

take is a Marc. Reg. in Mexico
P/N 013680 <1993 Jacobs vehicle Equipment Company  Printed in USA 4/93







Troubleshooting and Maintenance Manual

Table of Contents
Introduction ... . Cersbeemsamastnasisin i
Safety PreCautions .......ooeoneesnssssne o . _ S i
Engine Brake Part Replacement . . " ceversnsersseass s e i
Automatic Transmissions ... . s sstsosema e e taneents o
Section 1 Troubleshooting
1.1 Electrical System 1.1
Electric and Electronic Controls ... , 1100
Required Tools ... 1ALt SRS Rk R AR RARR RSB ARREE RR AR RR A S et e 1.1.1
Preliminary Electrical Checks .. L1
Switch Adjustments : -1.1.2
Solenoid Valve .....ccccernrvcvviennnsenenns cornssensremesemsane .1.1.5
Troubleshooting: CAT PEEC Controis 1.7
Troubleshooting: DDEC Il Electronic CONTol GIOUP ... eeecemeemmerarssssssessssessssom oo, IR R
Troubleshooting: Low Engine Speed Retarder Cutoff............c....... 1.1.17
1.2 Hydraulic/Mechanical 12
Theory of Cperation . d.241
Operational Sequence .. 1.2.1
Brake Housings and Rocker Groups Inspection .1.2.2
Engine Brake Housing Oil Pressure Check 1.2.2
Preliminary Checks ; 1.2.4
Control Valve Component Inspection 1.2.4
Engine Brake Housing Oil Pressure Requirements 1.25
1.3 General Problem Analysis : 13
Tools and Parts Available 1.31
General Problem Analysis ' 1.3.2
1.4 Engine Brakes for Cummins Engines 1.4
TWO-VAIVE DESIEN ...oorecrrrreemmeremssssnmssssmssnsmssssssessmssssnssssscmsssssessonssennresseses ' 1.4.1
Special Features 142
Single-valve Design 1.4.3
Special FRAtUIES ... rmmmecemmersmssesmmasnarisns 1.4.4

TABLE OF CONTENTS




Section 1 Trolx_bleshooting {continued)

1.5 Engine Brakes for Caterpillar Engines 1.5
Caterpillar 3406/8/C Engines . ennennanane 15,1
SPECIBI FRAMUIES w.cvc.versussssersssseessnsssass s ssssessosssessssessasess s asss sss s st essessseesesese s mes s 1.5.2

EXhaust ROCKEr AJUSHING SCIBW .uuuverreorceroeerrmssesmerssssssssnessosssssssssssssssersesossssssessseessosseesesss s oo 1.5.2
Siave Piston AdJUSting SCIBW .......u.iviveeerneecmneserssesssans 1.5.2
Model 349A ENEINE BIAKE .ovvuvvuueverssmemremremmsssssasssisssessaneaesessessmsssensessssssssessseesanmms .1.5.3
Theory of Operation ... b e bR SRS b s e mae st s ot ner s 153
ExhBUSt BIOWAOWN ....covvervmrecesssccsscesssesssssssesesmammasesssssesens 1.5.4
Trigger Valve AdJUSIMENT ...uv.muuceceecce oo ssassenssessssesseserssssessans 1.5.4
Models C317, C317A, 317B and 317C Engine Brakes .......moeensoneeson 157
POWRE-LASR™ ..o cessssnssnssssmnsrsssssssssmss s sssssssssssses sssteessesssssmssessammsesssssmeeeseseeeseesses s e s s 1.58
Housing Assembly Differences ........minicemmenes 1.5.9
Model C336 and 336A Engine Brakes ........ . 1.5.11
Exhaust Valve Stem Caps ...encccniccersesssmssresennenees 1.5.12
Slave Piston Clearance SEHNES .......mmeesereommsssesmmmaaren 1.5.12

1.6 Engine Brakes for Detroit Diesel Engines 1.6
General Application Information 1.6.1
Adjustment of Engine Brake Slave Pistons .1.6.1
Special Features/Procedures .... 1.6.2

Exhaust Bridges 1.6.2
Fuel Pipes 162
Fast idle Buffer Switch 1.6.4
Oil Connectors s 1.6.4
Clevis for Injector Rocker Lever 1.6.5
Models 760/760A/765 Engine Brakes 1.6.7
Housing Mounting Bolts ...... 1.6.7
Ball Check Valve Model (760) 1.6.8

1.7 Engine Brakes for Mack Engines 1.7
General Application Information 1.7.2
Special Features/Procedures .....mmmnnnenn. 1.7.2

Valve Stem Caps — 1.7.2
Slave Piston Adjusting Screw 1.7.2
Oil SUpPly SCrew (675/675A) wvuursssercssessrsecrmssmmsssrsseeseess - 1.7.3
Exhaust Valve Yoke 1.73
Section 2 Preventative Maintenance
Preventative Maintenance Introduction 2
2.1 inspection Criteria 2.1
Safety Valve Screw Assembly Inspection - w2101
Exhaust Crosshead/Bridge or Valve Stem Cap Inspection 2.1.1
Master Piston inspection 2.1.2
Injector/Exhaust Rocker Arm Adjusting Screw Inspection ... 2.1.2
Slave Piston Inspection ..., 2.1.3
Crosshead Screw and Pin Assembly Inspection 2.1.3
Slave Piston Adjusting Screws INSPECHION ....owneveovecccrennenen, 2.14
Control Valve INSPECHON ......coeeicceeessescscemmeveseessemeseeessesesosssmssenn 2,14

TABLE OF CONTENTS




Introduction - .

Jacobs Engine Brakes are manufactured to the high-
est standards of quality. Care has been taken in every
step of manufacture to produce a product capable of
functioning reliably at ncrmal and peak performance.
This manual has been prepared to assist the operator
and mechanic in correct maintenance and trouble-
shooting procedures that ensure satisfactory engine
brake operation.

Troubleshooting, as discussed in Section 1, is a step-
by-step procedure to determine the cause of mal-
functions and problems interfering with satisfactory
engine brake operation. Malfunctions and/or prob-
lems occuming in the Jake Brake can be classified as
Electrical or Hydraulic/Mechanical in nature. To effec-
tively troubleshoot the engine brake system, the
mechanic must have a working knowledge of these
two systems.

Section 1 describes the basic operation of engine
brakes and components, and recommends proce-
dures to follow when troubleshooting.

Proper maintenance, as discussed in Section 2, will
assure maximum engine brake performance and a
reliable service life.

Safety Precautions

The following symbols in this manual signal poten-
tially dangerous conditions to the mechanic or equip-
ment. Read this manual carefully. Know when these
conditions can exist. Then, take necessary steps to
protect personnel as well as equipment.

This symbo! wams of possible personal injury.

Acaumon

This symbuol refers to possible equipment damage,

Do not work on this equipment when mentally or
physically fatigued. Always wear eye protection.

Fuels, electrical equipment, exhaust gases and mov-
ing parts present potential hazards that could result
in personal injury. Take care when installing an en-
gine brake. Always use cormect tools and proper
procedures.

The Jake Brake is a vehicle slowing device, not a
vehicle stopping device. It is not a substitute for the
service braking system. The vehicle's service brakes
must be used to bring the vehicle to a complete stop.

Jacobs Service Letters should be consulted for addi-
tional applications and updated information.

Engine Brake Part Replacement

Each engine brake housing assembly has an identifi-

- cation tag showing model number and part number.

A packaged housing assembly has a different part
number than the housing assembly inside the pack-
age. When ordering a replacement housing assem-
bly, the packaged housing assembly part number
must be used.

The Installation Manual should be used in conjunc-
tion with the Jacobs Parts Manual when additional
replacement part information is required. The-Parts
Manual can be obtained from your Jacobs distributor.

For more information on driving with the Jake Brake,
read your Jacobs Driver Manual,

-~ Automatic Transmissions

For vehicdles with automnatic transmission, refer to
Jacabs Service Letters or contact your nearest dis-
tributor.
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1.1 Electrical System

Electric and Electronic Controls

Advancements in vehicle and engine controls have
demanded changes to Jacobs Engine Brake control
systems. New engine control systems include the
following:

" Caterpillar: PEEC Cummins: CELECT
Detroit Diesel: DDEC Mack: V-MAC

Section 1.1 Electrical System covers basic information
and troubleshooting of electric and electronic contro!

systems.

Electrical power to energize the Jake Brake should
always come from a terminal on the vehicle ignition
switch that is energized when the switch is tumed
“on”. This drcuit must be protected by a 10 amp fuse
or circuit breaker. The circuit is then connected to the
on/off switch, clutch switch, fuel pump (buffer)
switch, and then to the solencid valves.

Refer to the wiring diagram for spec:ﬁc englne brake
models being worked on.
NOTE

A diode is incorporated in the system at the fuel
pump (buffer) switch. The dicde prevents high volt-
age spikes that occur each time the solenoids are
de-energized, This pments internal damage to the
switches,

Required Tools

The following tools should be available to trouble-
shoot electrical problems:

1. Volt/OHM/AMP Meter (Digital Readout)
2. Continuity Tester
3. Test Light

Preliminary Electrical Checks

1. Vehicle Electrical Power. Using a voltmeter, check
to see that the supply voitage is at least 12- 14
VDC or 24 - 28 VDC. Verify that wiring follows
the comect Jacobs Engine Brake wiring sche-
matic.

if the truck is factory pre-wired and the power
source is from a breaker panel, make sure the
dircuit breaker is correctly reset. Make certain
power is not drawn from a source with an addi-
tional ON - OFF switch or power draw for other
components.

2. Jacobs’ Switches. Using a voltmeter, check the
dash switch, clutch switch and throttle switch for
a voltage drop across each switch with the
switch closed. Replace the switch if a voitage
drop is 0.4 VOC or greater.

Inspect switches for correct adjustment. Check
the throttle and clutch return springs for comrect
adjustment and operation.

3. Wirng. Check for short circuit in the wiring. Re-
place any broken, brittle, chafed, scorched or
melted wires. It is recommended that all under-
hood or under-doghouse wiring be covered by
Jacabs’ Auto-Loom or similar good quality loom.
Replace Jacobs in-line fuse (10 amps).

The following procedures are recommended:

Wire-end terminals should be securely attached
to wires, If not, replace terminal. Wire size should
be no smailer than 16 gauge.

Wire-end terminals should be attached tightly to
space connectors. If not, remove and replace, or
if necessary, re-crimp and reattach.

Hamess wire or loom should be carefully routed
and should not contact moving equipment such
as throttle, dlutch or transmission linkage.

Hamess wire or loom should not contact high
temperature engine components such as ex-
haust manifold or turbo housings.

Hamess should be secured in place with tie-
wraps at regular intervals.

ELECTRICAL SYSTEM




Clutch Switch .

Adjust the switch by moving the switch along the
mounting bracket. The actuator arm should be de-
flected 1.0 - 1.5 inches (25 - 38 mm), measured at
the tip of the actuator, when the clutch pedal is in
the up (clutch engaged) position.

Check installation by moving the clutch pedal. The
switch should click from the open to closed position
of the switch contacts in the free-play motion of the
dutch pedal before actual dlutch disengagement
takes place.

Fig.1.1.2
Diode Protection

Note:

Switch contacts ate protected against arcing by a
small diode connected between the load side
switch terminal and ground, The engine brake must
be connected to the load side terminal. If the ve-
hicle has a positive ground electrical system, re-
verse the direction of the diode (Fig. 1.1.3).

Fig. 1.1.1

Acavrion

Exceeding 1.5-inch deflection of the actuator arm
may cause switch damage, resuiting in engine brake
malfunction.

Fuel Pump Switch (Cummins PT Fuel
Pump)

Move the throttle to the low idle position and insert a
0.05-inch (1.27 mm) feeler gauge between the
switch plunger and actuating lever (Fig. 1.1.2). Push Fig. 1.1.3
the switch lever against the switch plunger until the _
plunger bottoms. Tighten the cap screw to 7 Ibft.

(10 Nem).

After installing the actuating arm, check the fuel
pump throttle shaft to be sure the throtite pedal
will move the shatt to the full fuel pasition. Failure
to do so may result in restricted engine control. H
the restricted movement is found, correct the prob-
lem and readjust the actuating lever.

ELECTRICAL SYSTEM




Butfer Switch Adjustment
Buffer Switch - Detroit Diesel

Fig. 1.14

1. Start the engine and allow to warm up. Record
the idle RPM and maximum no load RPM.

2. With the idle speed set, adjust the buffer switch
as follows:

a. Tum the buffer switch in until it contacts the
connecting link as lightly as possible and
eliminates engine roll (Fig. 1.1.4).

NOTE:

Engine idle speed with the buffer switch must not
increase more than 15 RPM from the reading re-
. corded in Step 1.

b. Hold switch in this position and tighten
locknut,

/\caution

Do not tighten locknut more than 60 Ibin. (7 Nem).
Switch failure wiil result from over-torquing.

¢. Check'maximum no-load speed. If the in-
crease is more than 25 RPM from the read-
ing recorded in Step 1, back off buffer switch
until increase is less than 25 RPM.

3. Shut down engine.

Early style buffer switches are polarity sensitive,
Attach NEGATIVE lead (load side) to tin-plated
terminal and the POSITIVE lead (power side) to
the brass-colored terminal of the switch.

Current style buffer switches include a two-diode
system for switch protection. The two-diode type
switch is not polarity sensitive and electrical
connections can be made to either terminal (see
Fig. 1.1.5).

CONNECTIONS

Fig. 1.1.5

Fuel Pump Switch Adjustment - CAT

1.

Start engine and check low idle RPM. Disconnect
the throttle linkage and adjust the idle per Cater-
pillar specification by tuming the switch clock-
wise to increase and counterclockwise to de-
crease engine RPM (Fig. 1.1.6).

Fuel Pump Switch - Caterpillar 3406
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2. When proper RPM is set, advance the throttle
lever to increase éngine speed and then return
to idle. Check to be sure the idle RPM setting did
not change. Readjust if necessary,

3. Hold the Jacobs switch and tighten locknut to
5 Ibft. (7 Nem). Reconnect throttle linkage.

if the fuel pump switch has a letter “D" or lower
suffix after the part number, this switch is polarity
sensitive. Connect the white wire from the en-
gine hamess to the silver terminal. Connect the
orange wire from the engine hamess to the

brass (load side) contact. This ensures diode
protection of the switches.

If the fuel pump switch has a letter “E” or greater
suffix after the part number, hamess wires can
be connected to either switch terminal. These
switches have two diodes for protection and are
not polarity sensitive,

A\caurion

Check to be sure that the gavemor operating lever
moves freely from low idle to high idle position and
releases without binding. .

Foot Switch

Optional Jacobs Foot Switch provides added driver
convenience and control. Jacobs offers three different
systemns for engine brake control. Besides the stan-
dard semi-automatic system used with Caterpillar,
Cummins and Mack engines, the customer now has
the choice of two added options: fully automatic
control with a “low speed” shut-off or fully manuai
control with a “foot switch”. :

The foot switch is installed on the cab floor within
easy reach of the operator's left foot. After installa-
tion, light foot pressure on the top plate is all that is
needed to operate the Jake Brake. The throttle
switch, or buffer switch, remains in the system to
ensure that fueling and engine braking do not occur
at the same time,

Foot Switch Diagram

SINGLE DASH SWITCH

FUSE

FUEL PUMP SWITCH

DASH SWITCH
S

l TO BRAKE HOUSINGS

ONIQFF DASH SWITCH

72 )|

-
il

FOOT SWITCH

FUSE

THREE-POSITION
DASH SWITCH

q FUEL PUMP SWITCH
r'l

l |—. TO BRAKE HOUSINGS

Fig. 1.1.7
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Solenoid Vaive

The Solenoid Valve cannot be overhauled or repaired
in the field. If any problem other than seal ring-re-
lated exists, the Solenoid Valve must be replaced.

Operation Check

The best way to examine a solenoid valve coil for
correct operation is with a volt/amp/ohm meter and
then compare the readings for each solenoid with
the proper specifications. If the proper meters are not
available, a secondary check of proper solenoid valve
operation can be made as follows: '

Do not touch the electrical connection when a sole-
noid is energized. Electrical shock could result

SPRING
HAETAINING
SCREW

Fig. 1.1.8

1. Apply a 12-volt source to the solenocid electrical
terminal.

2. When electrical power is supplied, make sure
each solenoid valve cap depresses. If the cap
does not depress, replace the solenoid.

RESISTANCE CURRENT DRAW PULL IN VOLTAGE
(OHMS) (AMPS) (MINIMUM)
P/N VOLTAGE COoLD HOT COLD HOT COLD HOT

016440 { 12VDC |975t010.75 | 11.8t0143 | 1.12t0 1.23 | 0.84t0 1.02 75 185
016441 | 24VDC | 31510385 [382t050.0 | 06210069 047t0055 ]| 170 | 21

S/L
016442 | 24VDC |31.5t0385 |38210500{069t0062|047t0055| 170 | 21

D/L )

1018674 | 12VDC | 9.5ta 105 11.5t014.0 | 1.15t0 1.25 | 0.86 to 1.04 9.5 11.9to 127
013472 | 24VDC | 34910387 [4331t051.3 | 06210 0.69 | 047 to 055 18.0 22t024
003784, | 12VDC | 19810220 (24.0t0295]{054t00.61 | 0.4t0 05 20 |s98to12l
004205, -

003433,
002689
003784, | 24VDC | 19810220 (24010295 1.08t01.22] 08to 1.0 90 j198tol2]
004205,
003433,
002689
Fig. 1.19
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Jacobs Model 346 B/C/D with Caterpillar PEEC* Controls

« 17V LINE THAT CLUTCH
IS OH WHER ENGIRE SWITCH TO AEAR
15 RUNNIMG. LinE ENGINE
MUST BE PROTECTED BRAKE
. WITH A 10 AW FUSE 10 FRONY
- OR CERCIAT BREAKER ENGINE

) ) BRAKE

CIACUTT BAEAXEN
BOX
HARNESS P $759¢
RED —_
CONNECT ALL GROUNDS
TO A COMMON BOLT OR
EA CAUT{QN] GOOD CHASSIS GROUND

POIMT UNDER THE DASH

USING RING TERMINALS.
THE CONTROL MODULE
MUST HAVE A Goop
GROUND FOR PROPER
OPERATION,

( JJL GREEN

014183
HARNESS

| SR

OREY
o

Fig. 1.1.10

* Information on Caterpillar electronics (PEEC IIl) Cat & Caterpillar are trademarks of Caterpillar Inc,
applications is not covered here and will be cov-
ered in separate documents,
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Troubleshooting: CAT PEEC Controls

Problem: Engine Brake is Inoperable

Probable Cause: No electrical power.

Correction: Conriect VOM positive (+) probe to
common (lower) terminal of on/off switch and
negative (-) probe to ground (Fig. 1.1.11). With
ignition switch on, VOM should read +12 voits. If
not, check circuit breaker or fuse and wiring to
switch and repair/replace as needed.

Prabable Cause: Dash switch{es) inoperative.

Fg. 1.1.11
Correction:

A Connect positive (+) probe of VOM to center
terminal of on/off switch and negative (-) probe
to ground, With system energized and switch off,
reading should be 0 volts, With switch on, read-

- ing should be 12 volts. If these readings are not
obtained, replace on/off switch.

B. Connect positive (+) probe to center terminal of
hiflo switch and negative (-) probe to ground.
With on/off switch on and hi/lo switch in lo

position, reading should be 12 volts, If not, check

switch jumper wire and connections and repair/
replace as needed.

C.  Connect positive (+) lead to lower terminal of
hi/lo switch and negative (-) probe to ground.
With hi/lo switch in lo position and on/off switch
on, reading should be 9 volts. With hi/lo switch
in hi position, reading should be 12 volts. If

. these readings are not obtained, replace hi/lo
switch.

Probable Cause: Control module defective.

Fig. 1.1.12

Correction: De-energize the system and disconnect
the hamess, P/N 014383, from the ALIPS hamess.
Using the three clip leads, : :connect the brown, tan
and pink wires. Connect the positive (+) probe to the
tan wire and the negative (-) probe to the brown
wire (Fig.1.1.12). With the system energized and
dutch engaged (pedal up), reading should be 5 volts.
If not, replace the control module,

ELECTRICAL SYSTEM




Probable Cause: ALIPS sensor inoperative.

N 0.020 In.{0.51mm) GAP

\

Fig. 1.1.13

- Correction: If the previous reading was 5 volts, con-

nect the positive (+) probe to the pink wire and the

negative (-) probe to the brown wire. With the accel-
erator in the low idle position, the VOM should read
0 volts. If the reading is not 0 volts, the clearance
between the magnet and sensor may be too large or
the magnet may not be in line with the sensor. If
necessary, realign the magnet and sensor and read-
just the clearance to 0.02 inches (0.51 mm)

(Fig. 1.1.13). if the volt meter still does not read

0 volts, replace the sensor assembly.

With the accelerator depressed, the reading should
be 5 volts. if not, replace the ALIPS sensor assembly.

If the ALIPS sensor assembly functions properly,
remove the dip leads and reconnect the hamess.

Probable Cause: Clutch switch inoperative.

Correction; Connect the negative (-) prabe to the
common ground point and the positive (+) probe to
the white lead in the main hamess (Fig. 1.1.14).
Energize the system. With the dutch engaged (pedal
up), VOM should cause a reading of 5 volts. if these
readings are not obtained, check adjustment of
clutch switch. Switch should actuate in the top travel
portion of the pedal. Readjust if necessary.

If these checks are not OK, disconnect the wires at
the clutch switch. Check continuity between the
switch terminals, There should be 0 Ohms resis-
tance with the switch activated (contacts closed)
and infinite resistance with the switch relaxed
(contacts open). If these conditions do not exist,
replace switch.

Probable Cause: Service brake pressure switch
inoperative,

Fig. 1.1.14

Fig. 1.1.15

Correction: Connect the positive (+) probe of the
VOM to the nommally open (NO) contact of the brake
pressure switch and the negative (-) probe to

ground. With the system activated, sufficient air pres-
sure to activate the brake pressure switch, cruise
control switch on, and clutch pedal up, the volt meter
should read 5 volts (Fig. 1.1.15). With the service
brake pedal depressed, the voit meter should read 0
volts. If these readings are not obtained, replace the
service brake pressure switch.
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Probable Cause: Control madule inoperative.

|
|
|

Fig. 1.1.16

Correction: If all of the above procedures do not
locate the problem, disconnect the wire harness at
the engine brake spacers. Set the selector switch in
high, accelerator in low idle, cruise control switch off
and clutch switch activated, both blue and yellow
wires should read 12 valts (Fig. 1.1.16). Depressing
the clutch should cause the voltage at each wire to
drop to 0 volts. if these readings do not occur, re-
place the control module.

Probable Cause: Solenoid Valve

adl

Fig. 1.1.17

Correction: With the blue and yellow wires discon-
nected at the engine brake spacers, connect one
probe of the VOM to the solenoid terminal and the
other probe to ground at the solenoid body

(Fig. 1.1.17).

Reading should be 9.75 to 10.75 Ohms for current
solenoid valves, P/N 016640. For early style solenoid
valves, P/N 004205, the resistance should be 19.8 to

" 22 Ohms. if not, replace the solenoid valve.

If solenoid resistance is OK, check continuity of sole-
noid lead wires. No reading from solenoid to connec-
tion at spacer indicates an open circuit and wire
must be replaced.

ELECTRICAL SYSTEM
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DDEC Il Electronic Control Group
Troubleshooting for Models 760/
760A/765 and 71/92A Engine Brakes

The Jacobs Electronic Control Module, P/N 017179,
is a sealed electronic device and is not field service-
able. The Control Module can be operated using the
standard dash toggle switches or the Jacobs Dash
Switch Module, P/N 017328 or 017346. To test if
this device requires replacement, follow the step-by-
step procedures within the troubleshooting guide.

Equipment Required for Testing:

Voltmeter with 20,000 Ohmy/volt input impedance,
minimum. Keep the voltmeter on the 20 VDC/div
scale for the 12-volt control and 200 VDC/div scale
for the 24-volt control for all test measurements.

NOTE:

This control can be used for 12- or 24-valt opera-

tions. Use +12/24 vaolts when referring to the (+)

battery voltage. This guide will make reference to a

12-volt operation. Actual battery voltage may vary

up to 2 voits, .
If measuring the voltage at the solenoid valves, make
sure that all wiring hamesses are connected. If the
voltage at the output of the control is measured
without the solenoid valves connected, both the
BLUE and YELLOW wires will measure approximately
+1 volt. These are intemal voltages established by
the control module when the output wires are dis-
connected. :

Operation Function

+ The in-line switch module (if used) is connected
to the power input side of the control. This is the
hamess with the RED and GREEN wires,

P/N 015708,

« The ON/OFF power switch connects the RED wire
to the +12 volt vehicle electrical system providing
power to the control module.

* The PURPLE and GRAY inputs select which one of
the DK BLUE or YELLOW outputs will be active.
The (AUX LO) GRN/YEL, (AUX HI) ORANGE,
(#508) BROWN, and (CLUTCH SWITCH) BLACK
and WHITE inputs control when the DK BLUE and
YELLOW will be active. To allow the ou*puts to be
active, the following must be true;

1. The clutch switch closed connecting the
BLACK and WHITE wires together.

2. The (AUX LO) GRN/YEL wire connected to
ground {0 VDC).
3. The (#508) BROWN wire switches to ground
(0 VDC). _
The (AUX HI) ORANGE wire should be insulated.

Before active troubleshooting is begun, check the
integrity of all wiring and hamess connections to
verify that connections are tight and that wires are
not pinched or have scraped insulation,

ELECTRICAL SYSTEM
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Troubleshooting: DDEC Controls

Problem: Engine Brake will not
activate
Probable Cause: Check supply voltage

Zann grounc

GREES

QRANGE 5

GRN.‘YELE-
13 negalve Baln =
D81 0f ergine '| |' | I_-'

l:ame rag e - N

|7 £ %

nEL A8 anT 2 5

¢! srange w.oe [
Fig. 1.1.20

Correction: With the ignition switch on, disconnect
the P/N 015708 hamess from the control module
connector. Measure the voltage at the RED wire.
Place the positive probe (+) of the volimeter on the
terminal of the RED wire and the negative probe (-)
to ground. The voltmeter should read +12 VDC

(Fig. 1.1.20). If this condition is not present, check
that system is energized and check power supply.

Probable Cause: Check switches and connections

Correction:

Optional Selector Switch: Disconnect P/N 015708
hamess from control moduie. Measure voltage at
both PURPLE and GRAY wires. With selector switch in
Hi position, both wires should read +12 VDC

(Fig. 1.1.21). if this condition is not present, check
power supply, connections and switches. Repair or
replace as required.

*12Y O————m——RED

01 —1
5708 HARNESS @ !
|

|

|

- ]

1

ip—— GREEN
} prll OHANGE
Connect ground GRANATEL
10 negative bar.
post or engne
framargl ——e] w
=& %
Insulate end E 5 ==
of orange wite | -

Fig. 1.1.22

Jacobs Switch Group: Disconnect P/N 017263
(017370) hamess from Jacobs control module. Mea-
sure the voltage at the RED wire. The voltmeter
should read +12 VDC when the main power supply
is ON and 0 VDC with main power supply OFF

(Fig. 1.1.22). if these conditions are not present,
check power supply and connections.

ELECTRICAL SYSTEM
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017263 HARNESS

Eﬁj
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FEU
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/
/
e

"

7T T

Fig. 1.1.23

(Fig. 1.1.23) With main power supply ON and selec-
tor switch in LO, the PURPLE wire should read +12
VDC and GRAY wire 0 VDC. With selector switch in

MED position, GRAY wire should measure +12 VDC;

PURPLE wire 0 VDC. With selector in HI position,
both PURPLE and GRAY wires should measure +12
VDC. if these conditions are not present, check con-
nections, check wiring schematic for proper position
of wires to switch and/or replace switch.

Probable Cause: Check clutch switch.

HARNESS
15700 {17378)

Fig. 1.1.24

Correction: With the P/N 015709 (017378) harness

connected to the control module, measure the volt-
age at the terminal of the WHITE wire. With the
dutch engaged (pedal not depressed), a reading of
0 VDC should be measured. With the clutch disen-
gaged (pedal depressed) a reading of +5 VDC +/-
0.5 VDC should be measured (Fig. 1.1.24). I this
condition does not exist, check continuity of clutch
switch and BLACK and WHITE wires.

Probable Cause: Check engine brake enable
signal.

Fig. 1.1.25
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Correction: Disconnect 015709 (017378) harness
from 017179 module. Start the engine. Tum the
engine brake switch OFF. Place the positive probe of
the voltmeter at the terminal of the BROWN wire
and the negative probe on ground (Fig. 1.1.25).
Increase engine RPM to rated engine speed. The
voltmeter should measure +12 VDC. Release
throttle; voltage should drop to 0 VOC. When the
engine reaches idle, the voltage should again read
+12 VDC. If the voltage does not change, check
connections and wiring. if problem continues, have
the engine ECM checked.

Probable Cause: Check output.

ENGINE BRAKE HOUSINGS

Fig. 1.1.26

Correction: Inspect DK BLUE and YELLOW wires
leading to solenoid valve connectors. Check for loose
contacts, pinched wires or scraped insulation. Start
the engine, turn the engine brake switch ON and
select HI. Advance the throttle to rated speed and
then release the throttle. Voltage at both YELLOW
and DK BLUE wires should measure +12 VDC
(Fig. 1.1.26). '
NOTE: -

When measuring voltage, check that all hamess

connections are tight. if the voltage is measured

with the harness from the solencid loose or discon-

nected, both the DK BLUE and YELLOW wires will

measure approximately +1 VDC. This is an intemal
voltage established by the control module for refer-

ence.

Probable Cause: Check Jacobs control module.

015708 HARNESS

+12¥ O————eeeee RED

10 negativa ban.
PAst or enging
frame rail

Fig. 1.1.27

Comrection: Measure the voltage at the ORANGE wire
of the control module. With system power ON, the
voltage should measure +5 VDC +/- 0.5 VDC

(Fig. 1.1.27). If this condition is not present, replace
module,

Problem: Engine Brake performance
erratic/intermittent
Probable Cause: Check ground connection.

Fig. 1.1.28

Comection: The resistance between the engine black
and the negative terminal of the battery must be less

than 1 ohm (Fig. 1.1.28). The resistance between the
GREEN wire of the engine brake control module and

the negative terminal of the battery must be less than
5 chms for proper module operation (Fig. 1.1.29).

ELECTRICAL SYSTEM
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if vehicle is not equipped with ABS system:

The GREEN/YELLOW wire miist be grounded,
preferably to the same point as the GREEN wire.

These wires should be isolated from other system

ground wires. The ORANGE wire must not be
grounded and must be insulated.

Probable Cause: Check undercover witing.

015708 HARNESS

o negatve batt.
POt of engine
Iame ral ~J4o
I=g
Insulate end » E
of orange wire I

Fig. 1.1.29

Comrection: Make sure solenoid wires are securely
attached to the solenoid valves.

Probable Cause: Check for solenoid failure,

Fig. 1.1.30

Comection: Measure resistance of each solenoid
valve (Fig. 1.1.30). Solenoid valves not within correct
values must be replaced.
NOTE:

Resistance may increase significantly when sofe-

noid valves are above 100 degrees F. See Fig. 1.1.9,

page 1.1.5, for electrical requirements.
Probable Cause: Check Allison ATEC automatic
transmissions.
Correction: Check that the BLUE/WHITE wire from
the control module is connected to the ATEC ECM
wire #211, The WHITE wire from the control module
is connected to ATEC ECM wire #213, The BLACK
wire from the control module must be insulated,

1116
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Low Engine Speed Retarder Cutoff

WED/HIGH SELECTOR SWITCH (GRAY) i
LOWMRGH SELECTOR SWITCH (PURPLE)
(mITE)
anuu—ct
( AUX. HIGH [ORLANGE)
+BATTERY {RED)
s
PH.OTEYTT
‘______..-%IE CHART FOR I
i . 1]
Lss°°",' {msnco | IGHITION | I
| SELECTOR
| SwITCH
‘ 10 AMP
REAR CENTEA FRONT CiRCUTY
SEE mﬂé HOUSING HOUSING HOUSIMG j GREAKER | “25wren
CUART FOR | WOCWLE
TRARNG Theor, = JUMPED cTcx ) NSO
(1 | FUEL PUNP swee Jaa
\ SwircH
——— WIAE HARNESS WIRE 1 [ i
i1 ‘rAcuanonm HARNESS ] ] |
LESRCO PN, 018175 TWOFF SWITCH 1
L exsmma saxE srans wima — —
ALTERNATE
FUEL PUMP
SWITCH
'~ FHNED LEAD
nremmas v, APPLICATION CHART
F ENGDE AY. | CUT-OFF
MAKE & WHEEL |SPEED | TRMM REQLARED
MODE., TEETH | (RPM)
MACK, CUT BOTH
cusmms nr| 119 30 &mmow AND
CUT BOTH
SSUTER |mws  [ss0  |cREEN/YELLOW AND
cat CUT BOTH
3408 113 o QREENIYELLOW AND
BLUE/WHITE
g-:; 13 1080 [ CUT GREEN/YELLOW ONLY
CAT 132 o CUT GREEN/TELLOW ONLY
308
Car ONLY
1o 158 950 GUT BLUE/WHITE
Reterlng to the chart above, select the engine make and madel and
iha desirad eutoff speed (RPM) and cut the Control Module wires
accordingly. tnstall capa en the ends of wires fur nsulation.

Fig. 1.1.31
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Troubleshooting Instructions
Low Engine Speed Retarder Cut-off

Problem: Engine Brake will not
operate.

Probable Cause: Power supply wire (red) discon-
nected, not energized.

12V

AUX. HIGH (ORANGE)
+BATTERY (RED)

[¢]

[e]

Fig. 1.1.32

Correction: Check that the connector between the
vehicle power supply and the red line to the Jacobs
control module is tight and free of any corosion or
oil. With the vehicle ignition tumed on, +12 VDC
must be measured at the red wire (Fig. 1.1.32). If
not, continue with checks.

Probable Cause: Blown fuse or circuit breaker.

Correction: Replace fuse (10 amp) or reset dircuit
breaker. Search for cause of blown condition.

Probable Cause: Disconnected or bad fuel pump
switch.

Fig. 1.1.33

Correction: Check that connections are made and
are tight. Check for corrosion on terminals and clean
as required. Check function of fuel pump switch.
With the switch open, the VOM should register an
“O.L" condition (Fig. 1.1.33). With the switch closed
(plunger released), the VOM should register continu-
ity. Replace as needed.

Probable Cause: Disconnected or failed clutch
switch.

Fig. 1.1.34

Correction: Check that connections are tight on the
clutch switch terminals. Check that there is no corro-
sion on connectors. Clean or replace as required.
Check the clutch switch. With ignition ON and the
Jacobs ON/OFF switch ON, measure the voltage at
“A” (Fig. 1.1.34). VOM shouid read +12.5 VDC. At
position “B” with switch closed, VOM should mea-
sure +122.5 VDC; with switch open, 0 VDC at position
HBI’. .

Probable Cause: Disconnected or failed selector
switch.

Correction: Selector switch LO: 12.5 +/- 1 VDC must
be applied to the purple wire to activate the blue
solenoid output wire,

Selector switch MED/HI: 12.5 +/- 1 VDC must be
applied to the gray wire to activate the yellow sole-
noid output wire.

1.1.18
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Prabable Cause: Orange wire grounded

Correction: ABS (Aux) connection High: Orange wire
for normal operation is not used. If connected to
VOM, reading should be +5 VDC If connected to
ground, engine brake will not operate.

Probable Cause: Pink/white wire not grounded.

MEDMIGH

e LOW/HIGH
e—=. {PINKIWHITE}
5=, GROUND —<(GREEN]
RS —— AUX, HIGH (ORANGE)
l D’ /2 «BATTERY (RED)

E'__. )

Fig. 5
—_—
Fig. 1.1.35

Correction: ABS connection LOW: Pink/white wire is,
for most applications, connected to ground with the
green wire. If not connected to ground, brakes will
not operate. VOM reading when not connected
should be +5 VDC (Fig. 1.1.35).

Probable Cause: Green wire not grounded or
inadequately grounded.

Correction: Ground reference must be 1 ohm or less
measure with VOM,

Probable Cause: Trim wires not properly aut.

Correction: Check application chart (Fig. 1.1.31) for
proper wires to be cut.

Probable Cause: Failed or disconnected tach
sender.

Fig. 1.1.36

Correction: Check that connections are tight with no
evidence of corrosion, Disconnect harness at the

- control module. Measure resistance between tach

sender wires; 50 - 300 ohms is a good reading
(Fig. 1.1.36). The Motorola 7EP2033 or Volvo/White
13603-0013 will read 245-255 chms.

Readings outside the accepted range indicate a short
circuit or broken wire.

The sensor must be properly adjusted to manufactur-
ers’ specifications to generate the proper signal.

Probable Cause: Bad contro! madule.

Correction: If all the above steps check OK, replace
control moduie,

Problem: Brake modulation does not
work properly.

Probsble Cause: Gray and purple input wires not
connected or improperly connected to switch.

Correction: Check for tight connections and no
corrosion.

s Gray wire to MED/HIGH selector position.
+ Purple to LO selector position.

ELECTRICAL SYSTEM
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Probable Cause: Selgctpr switch failure.

\‘ MEO/HIGH SELECTOR SWITCH (GRAY;
N\ LOW/MHIGH SELECTOR SWITCH (PURPLE)
(PINKWHITE)
GROUKD
_th-asanq

AUK. HIGH (ORANGE)
«BATTEAY (RED)

Fig. 1.1.37

Correction: With the selector switch ini LO position,
ignition ON and ON/OFF switch ON, measure voltage
output at purple wire (Fig. 1.1.37). Proper reading
should be 12.5 +/- 1 VOC. Measure output at gray
wire. Output should be 0 VDC Select Hi position on
selector, VOM should read 12.5 +/- 1 VDC at each
output terminal.

Probable Cause: Blue and yellow output wires
disconnected or reversed.

Correction: Check to be sure connectors are tight
and there are no signs of corrosion. Check that the
blue wire is attached to the center housing (3-hous-
ing installation) or the rear housing (2-housing in-
stallation). Insure the yellow hamess is attached to
the front or first and third housings.

With the engine operating, transmission in neutral,
dash switch on, selector switch on high, accelerate
engine to high idle and then release throttle, The
VOM readings at the blue and yeilow wires should
be 12 VDC (Fig. 1.1.38).

Check that 12 VDC is present at housing
connector(s). If engine brake does not operate,
remove valve cover(s).

Probable Cause: Solenoid valve does not function.

Fig. 1.1.38

Fig. 1.1.39

Correction: Check to be sure solenoid hamess is
properly connected.

With electrical power OFF, check resistance of sole-
noid coil. VOM should read 9.75 - 10.75 ohms
(Fig. 1.1.39). If it does not, replace solenoid valve,

Problem: Engine Brake operation
erratic.

Probable Cause: Improper ground.

Correction: Using the VOM, measure the resistance
from the point the green wire if grounded to the
engine block Resistance must be no greater than 1

ohm. I resistance is greater than 1 ohm, the ground
wire must be repositioned to the engine block

The green ground and the pink/white wire must be

grounded alone. Grounding with other components

at a common point may lead to “phantom” signals .
causing emratic operation.

1.1.20
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Probable Cause: [mproper or insufficient tach Correction: With engine running, measure AC volt-
signal. . age signal between 500-800 RPM and record read-

| ing (Fig. 1.1.41), Above 1000 RPM, the VAC should

l be greater. If it is not, replace the sending unit
Probable Cause: Insufficient tach ground

Fig. 1.1.40 e,

—t—

Correction: Disconnect Weather Pack connector
from Jacobs control module, Measure the resistance
between the two wires from the tach sender

(Fig. 1.1.40). An acceptable reading will be from 50
to 300 ohms. The Motorola 7EP2033 or Volvo/White
13603-0013 will read between 245-255 ohms.

Fig. 1.1.42

Correction: Measure the resistance of each tach
sender wire to ground (Fig. 1.1.42). The one wire
with a reading of 0 ohms is at ground potential. This

Readings outside this range indicate a short circuit or T )
broken wires. wire should be cut and the two ends insulated. If the
rablem continues, add a separate sendi it fo
Probable Cause: Check that the tach sender is P m n asep g unit tor
" the low speed signal.
properly adjusted.

Fig. 1.1.41
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Wiring Diagrams for Cummins CELECT

ENGINE

OEM C.

:

2
————— gy

CAB

NT-855 and |N-M Engines

Fig. 1.1.43

ENGINE

J;l 138

CAB

isfi'j ! = o
%—mn
TRLCW
Pln 74
p:-‘n
L10 CELECT Engines

Fig. 1.1.44
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PIN 30 F%?

Ud,ug | —PIN 87 D

GRAY
. B%T A o (o A
E ~——PIN G§7A ,) @ @
OFF Lo

NOT USED
PIN 85
BRI
HARNESS PN 18403 § RED = +12YDC
4 :

TO PIN v CAT.
BROWN TERFACE
CONNECTOR

FRONT
HOUSING

Wiring Diagram for Jake Brake Applications
with Caterpitlar PEEC lll Fuel Controls

Fig. 1.1.45
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Rear TWO-DASH SWITCH
CONFIGURATION
] E Fuel Pump
T et
l—Front 12VDC
HWLO ON/OFF
, Three-Position 12VDe
Switch HI-LO- OFF
- 4/& 4/ Circult Breaker
Fuei Pump Clutch Switch
Switch
— T
| I
Rear Front
Engine Brake Housings
Basic Wiring Diagram for
Non-electronic 2-mode System
Three-Posilion Dash Switch
On/Off Dash Switch
pur 9 9
=_ /O—/ | - Circuit
Fuel Pump Switch (s:lmch d Breaker
witch
ke -
|
_, 12 vDC
Rear Geonter Front
Engine Brake Housings
Basic Wiring Diagram for
Non-electronic 3-mode System
Fig. 1.1.46
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1.2 Hydraulic/Mechanical

Theory of Operation

When an engine brake is energized, a power-
producing diesel engine is converted into a power-
absorbing air compressor. As shown in the schematic
diagrams below, this is accomplished by the motion
of a master-sfave piston arrangement. Near the top
of the nomal compression stroke, the cylinder ex-
haust valves open releasing a compressed, cylinder
charge to the exhaust system, preventing the engine
from producing positive power,

Operational Sequence
Step 1 (Fig. 1.2.1)

The main components of the hydraulic system are
the solenoid valve, the control valve, the master
piston and the slave piston. The control valve and the
solenoid valve regulate the flow of the engine oil
which acts as the Jake's hydraulic fluid. As shown in
this figure, when the Jake is not in operation, the
solenoid valve is closed, preventing engine oil from
entering the system and allowing oil to drain to the
sump from the previous operation.

EXHAUST VALVE

Fig. 1.2.1

Step 2 (Fig. 1.2.2)

When the solenoid valve is actuated, oil fills the
passageway to the control valve. This exerts enough
force to raise the control valve inside its bore and
unseat the check ball inside the control valve. Engine
oil then flows out through the control valve cross-
port, fills the passageway between the slave and
master pistons, and forces the master piston down
against the injector rocker lever adjusting screw, or
in some engines, the exhaust rocker lever adjusting
screw of an altemate cylinder. This sequence con-
nects engine camshaft motion to engine brake
timing.

Fig. 1.22

Step 3 (Fig. 1.2.3)

When the rocker lever adjusting screw contacts the
master piston, oil pressure increases and seats the
check ball in the control valve. This creates a closed
hydraulic system between the slave and master
pistons. The oil pressure in the closed system
inceases and forces the slave piston down against
the exhaust valve crosshead (bridge). The exhaust
valves then open just before the engine piston
reaches top dead center, releasing compressed air
from the cylinder.

HYDRAULIC/MECHANICAL
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When electrical power is discontinued to the sole-
noid valve, engine lube oil is blocked from entering
the brake housing. The inner control valve spring

forces the control valve to the bottom of the control
valve bore. The entrapped oil from the master pis-
ton/slave piston circuit can now escape from under
the contre| valve cover,-ending the engine brake
cycle,

il

Fig. 123

Brake Housings and Rocker Groups

In
1.

spection
Before inspecting the brake housings and rocker

groups, remove over-engine equipment such as
air intake and turbocharger crossover pipes, plus

4. In Models 53/71/92 series, Models 59/903,
336 and Model 404, check all oil connector
screws and seals to ensure that oil is being
transferred to the adjacent housings and
screws are not loose or broken,

b.  Inspect the nylock plugs on housing ends
where applicable to make sure none are
leaking,

€ Assolenoid cap is depressed, check master
piston assemblies to ensure that no binding
occurs and all drop from their respective
bores evenly and immediately.

NOTE:
In some cases, idle oil pressure is not adequate to

operate the engine brake (see Fig 1.2.5 for oil pres-
sure requirements),

if this condition exists, raise the RPMs by using the

thrattle, Release the throttle and then manually

depress the solenoid.

d. Look for any cracks in the engine brake
housings.

e. Look for leaks from the solenoid upper seal
area,

2. Release solencid cap and check for:

a. Immediate shut off. Check the condition of
oil exhausted from the contro! valve cover. If
exhausted oil has bubbles or is foamy in
appearance, air is present in the system.
Repeat this procedure several times, if aera-
tion continues, the source of aeration must
be determined before continuing with diag-

the valve mechanism upper covers. With the
valve covers removed, start the engine and lat
the engine warm up to operating temperature,

Manually depress the solenoid cap and make the

following checks

Wear eye protection and do not expose your face
over engine area. Take precautions to prevent oil
leakage down on the engine.

Whenever engine is running and valve covers are
remoaved, oil splashing in the engine brake area
<could cause personal injury.

nostic procedures. Aeration causes a spongy
brake because of reduced piston travel,

b. Quick and complete master piston retrac-
tion,

Engine Brake Housing Oil Pressure

To properly troubleshoot the engine brake, the
mechanic must know the supply oif pressure reading

. to the engine brake housing. The mechanic must

understand that the oil pressure reading on the
instrument panel gauge is not the same as at the
engine brake housings.

1.2.2
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Insufficient oil pressure to compress the control valve
return spring or to cause deflection of the master
piston return spring will prevent the brake from
working. Partial or incomplete compression and
deflection of these springs from marginal oil pressure
supply will produce marginal, if any, brake perfor-
mance.
NOTE:
When making oil pressure checks an Jacobs Modals
401,404 and 760 (not 760A or 765), it is necessary
to start at idle speed and then gradually increase
RPMs. The one way check valve in the housing en-
trance prevents the total escape of engine oil. Jf full
RPM oil pressure is taken first, that pressure is ac-
curate. However, when the RPMs are lowered, there
is enough entrapped oil to give an artificially higher
reading. To correct this condition, loosen the sole-
noid adapters and allow the pressure to bleed
down, then retighten the adapter and record the
pressure. Shut down the engine before loosening
the solenoid.

If oil pressure is insufficient for engine brake opera-
tion, the engine should be examined by an autho-
rized facility. Oil may be leaking past cam bearings,
rocker bushings, or other oil-pressure-fed engine
bearings, if wom. This can produce insufficient oil
supply to operate engine brakes. Brakes could oper-
ate an higher RPM levels, but fade out at lower RPM
levels.

On some of today’s new diese! engines which oper-
ate at lower average regulated oil pressures, oil pres-
sure values below 1000 RPM are not of great con-
cem. Below this engine speed, the engine brake is
least efficient. The old standard that the engine brake
should stall the engine at idle as a troubleshooting
technique is now outdated.

High oil pressure or “over pressure” can also cause
poor braking by forcing the control valves to shut off
the engine brake units. This can occur on models
that have the control vaive double spring over-pres-
sure system. The double spring system allows the
control valve to shut off the engine brake before oil
pressure reaches a level which can cause the slave
piston to jack.

See Fig. 1.2.5 for spedific oil pressure requirements
for the control valve springs used in the brake model
you are working on.

8
!
. j
Fig. 1.2.4
Oil Pressure Test Kit, P/N 018280
fll. No. Part Name
i Pressure Gauge
2 Body, Control Valve - Pressure Test
3 Solenoid Valve - Pressure Test
4 Adaptor - Pressure Test
5 Solenoid Seal Ring
6 Solenoid Seal Ring
7 Solenoid Seal Ring
8 Control Valve Cover Removal Teol
NI Tool Box
NI Instructions - Pressure Test
NI Chart, Oil Pressure

The tools in this kit can be used to determine engine
oil pressute available for operation of any model
Jacobs engine brake. Complete instructions are
contained in the kit

To prevent personal injury, wear safety glasses and
use caution when working on an engine. When
engine is running, cover open areas with towels to
reduce cii spray.

HYDRAULIC/MECHANICAL
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Preliminary Checks
1. Before starting engine, check the following:

a. Oil fevel on dipstick. Overfull or underfull
condition in crankcase will cause aeration in
the engine brake hydraulic system,

If oil level is questionable, refer to
manufacturer’s charts for correct dipstick
calibration. Re-calibrate if necessary.

b.  Condition of engine lubricating oil for pres-
ence of fuel or water or both. This indicates
engine prablems and must be cormrected.

2. Check engine brake slave piston setting and
engine valve injector settings. See applicable
installation and service literature.

3. Weak, intermittent or no engine braking may be
due to electrical, avdraulic or mechanical prob-
lemns. Prior to using the test kit, check all eiectri-
cal components, switches, wising and slave
piston adjustments.

Control Valve Component Inspecﬁon

Remove control valve covers carefully. Control valve
cavers are under load from the control valve
Springs. Remove with care to avoid personal injury.

1. it any of the above problems are found, inspect
the control valve components of the question-
able cylinder for the following:

a. Broken control valve springs.

b. Smooth movement of the control valve in its
bore.

¢ Spring tension and check ball seating in the
base of the controi valve body,

2. Apply pressure to the control valve cover and
slowly remove the hex head capscrew or snap
ring. Slowly raise the cover until all spring pres-
sure is relieved.

3. Remove the control valve springs and other
components, if applicable.

4. Using needle-nose pliers or fingertips, reach into
the bore and grasp the stem of the control valve.
Pull the vaive straight up and out of its bore. If
binding oceurs, clean or replace i necessary.

SNGLE SFRING DOUELE SPeameG.
é 1 I e T
d
& =
courROL—?——‘%
VALYE
Fig. 1.25 fig- 127
NOTE: Current Production
Components used with the control valves in various '
engine brake models may differ (see Fig. 1.2.5), Be
sure all parts are reinstalled in the same order as
removed. Refer to installation manuals for specific
models in question. :
Early Production P/N 001200 P/N 011930
-lgﬁi - ' ..l:‘; I.-
P/N 001521 P/N 011283 P/N 018434
Fig. 126 Fig. 1.2.8
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Engine Brake Oil Pressure Requirements

[\cauTion

D¢ not intermix spring combinations.

| Current Production Engine Brake Models

Control Control Valve Full Flow Over Pressure
Madel Valve Springs Ps! Psl
317B/C 018434 018179/011253 18-50 75
C336 011930 007500/010843 16-80 a5
346D 011930 071435/011434 16-78 100
349/A 011930 011823/011434 20-87 95
404BG 011283 011823/011253 20-53 75
404D 011283 007500/011253 25-56 78
425A 011930 007500/001519 22-53 65
430 011930 007500/010843 16-80 95
440/445 011930 007500/011253 25-65 70
680A 011930 003109/010843 35-90 10
6308 011930 011823/010843 25-85 a0
71/92A 011930 007500/011434 15-77 ) 85
760A/765 011930 001518/001519 25-56 78
122 011930 011823/010843 2085 " 100
Past Product Engine Brake Models
C317A 011283 001518/011253 25-56 78
346 001200 001518 25+ N/A
C346B/C 011930 011435/011434 16-78 100
20 001200 001012 20-58 N/A
30/25B 001521* 001518/001519 25-56 78
20E 011283 007500/001519 15-54 €6
59/59A 001521 003109/003110 35.78 92
598 001521 003109/010843 35-104 Ho
903 001200 001518 25+ N/A
K200 001200 003410 6+ ' N/A
K1150 001200 006536 16+ N/A
K1200 001521 007500/001519 15-54 66
400,400H 011283 007500/001519 15-54 66
401A/8B/C 007505* 007500/011253 15-46 65
404/404B 011283 011823/011253 20-53 75
404C 011283 007500/011253 25-56 78
4257420 011930 007500/001519 22-53% 65
675 001200 001518 25+ N/A
675A 011930 011435/011434 16 - 78 100
53A 011930 001012/001519 22-53 65
760 011930 001518/001519 25-56 78
*  The Jacobs control valve, P/N 007505, has been superseded by F/N 011283, The Jacobs

control valve, P/N 001521, has been superseded by P/N 011930,

Fig. 1.29
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1.3 General Problem Analysis

Tools and Parts Available for

Servicing and Maintaining Jacobs Engine Brakes

Tool Box

Tool Box for All Models: P/N 017469

Toal Boxes for Engine Familjes:
Caterpillar: P/N 017465
Cummins: P/N 017468
Detroit Diesel: P/N 017466
Mack: P/N 017467

Tool Box only: P/N 017471

Oil Pressure Test Kit

Use for all Jake Brake models to troubleshoot weak
and/or no engine brake conditions.

Check engine oil supply pressure at the engine brake
sclenoid valve and the control valve.

Pressure gauge, three adaptors, seals and control
valve cover release tool packaged in a sturdy case.

Includes laminated chart with specifications for all
past and current models.

Tune-up Kits
Genuine Jacobs replacement parts.

Everything needed for a complete tune-up in one
convenient package.

Complete step-by-step instructions.

All parts include the latest Jacobs design improve-
ments,

All parts backed by full Jacobs replacement parts
warranty. '

S

- . "
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Problem: Engine fails to start

Probable Cause: Solenoid valve stuck in “on”
position.

Correction: Ensure that electrical current is off to
engine brakes. If solenoid valve remains “on” (cap
down) with current off, replace solenoid valve.

Problem: Engine brake will not
operate
Probable Cause: Blown fuse, open electrical leads.

Correction: Look for short circuit in wiring. Replace
any broken, brittle of chafed wires. Check solenoid
tab for signs of shorting; replace if necessary. Replace
fuse (10 amp).

Probable Cause: On/off switch, clutch switch,
throttle switch or multi-position switch out of
adjustment or defective.

Cormrection: Use a volt/ohm meter to make certain
that there is electrical current available at both termi-
nals of each switch. Readjust if needed or replace if
voltage will not pass through switch. :

Do not touch electrical connection when system is
energized.

Probable Cause: Incorrect electrical power source. -

Correction: Power supply must be a minimum of 12
VDC Recommended power source if from the key
switch “on” position. Ensure that power is not taken
from a source with an additional on/off switch, i.e.,
light switch. Make sure wiring is in accordance with
Jacobs installation manual for brake model.

Probable Cause: Low engine oil pressure.

Correction: Determine oil pressure at engine brakes
using procedures given in this manual (see Section
1.2 for oil pressure requirements). if oil pressure js
below specifications, engine should be repaired in
accordance with manufacturers’ procedures,

Problem: Engine brake activates -
with switches open (off)

Probable Cause: Center solenoid vaive seal ring
damaged.

Correction: Remove solenoid. Replace all seal rings.
Probable Cause: Engine brake improperly wired.

Correction: Check wiring in accordance with Jacobs
wiring diagrams.

Problem: Engine brake slow to
operate or weak in effect

Probable Cause: Lube oil cold and thick.

Correction: Allow engine to warm before operating
brakes.

Probable Cause: Improper slave piston adjust-
ment or slave piston binding in bore.

Corvection: Readjust in accordance with Jacobs

procedures for model brake in question. Ensure that

slave piston responds smoothly to the adjusting

screw by loosening jam nut and screwing the screw

through its full travel for full slave piston motion. i
Make sure piston travels full range without binding

or sticking.

Remove slave piston carefully when disassembly is
necessary. Use either an arbor press or “C” damp.
Slave piston springs are under heavy compression,
Probable Cause: Lower solenoid seal damaged,
allowing oil to exit housing.
Correction: Remove solenoid vaive and replace all
seal rings.
Probable Cause: Solenoid screen clogged, stop-
ping supply of oil to brake.
Correction: Remove solenoid valve and clean or
replace screen.

1.3.2
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Problem: Enginebrake slow to
operate or weak in effect (cont.)

Probable Cause: Master piston not moving in
bore.

Correction: Inspect master piston and bore for scor-
ing or burrs. If any present, clean surface with crocus
cloth. If unable to remove burrs, replace piston or
housing. Inspect lube oil for signs of contaminants. If
any are present, replace oil and filters and correct
cause of contamination.

Probable Cause: Control valves binding in housing
bore.

Correction: Remove control valve, If body is scored,
replace control valve. Check for contaminants in lube
oil. Clean housing and control valve, If binding con-
tinues, replace housing.

Probable Cause: Control valve defective.

Correction: Remove cantrol vaive. Make sure check
ball is seated in bore and can be moved off seat.
Make sure there is spring pressure against ball, Flush
in cleaning solvent. Replace if necessary.

Probable Cause: Switch operation sluggish. Check
dash switches, clutch switch, throttle switch.

Correction: Readjust or replace switch. Check throttle
or clutch retum springs for proper operation. On 71/
92A, ensure engine is going to “no fuel” position and
governor riser bearing is allowing free govemnor op-
eration,

Probable Cause: Solenoid valve operation ematic
Correction: Check solenoid valve using electrical
specifications explained in this manual or, with key
on, brake switches on, and engine off, activate sole-
noid electrically. Ensure solenoid cap depresses

Do not touch electrical connection when system is
energized.
Probable Cause: Engine brake housing plugs leak-
ing.
Correction: Check plugs for signs of leaks. I leaks are
present, remove plug, clean threads and install at
100 Ibin. (11 Nm) torque. Use Jacobs plugs.

Probable Cause: Outer control valve spring bro-
ken, or engine oil pressure extremely high (see
Section 1.2).

Correction: Outer control valve spring broken, allow-
ing control valve to over-index. Problem is engine
lube system. Consult appropriate engine repair
manual for causes of high lube oil pressure.

Problem: Oil pressure dropping
below minimum required for engine
brake operation

Probable Cause: Upper solenoid seal ring dam-
aged.

Correction: Remove solenoid. Inspect seal ring and
replace all seal rings.

Probable Cause: Damaged oil supply seals under
or between housings.

Correction: Remove housing and replace seals.
Inspect for cracked or broken oil connectors, replace
seals.

Probable Cause: Aeration of lubricating oil.

Correction: Check for aeration of the oil. Activate,
then deactivate engine brake. Watch escape oil com-
ing from contro! valve cover. If oil has bubbles or if
foamy, air is present in system, Aeration can be
caused by an overfull or underfull crankcase, crack in
oil pickup tube or leaks in oil suction tube or hose.
Correct in accordance with manufacturer’s proce-
dures.

Probable Cause: Lubricating oif being diluted by
fuel oil.

Correction: Have an oil analysis of lube oil to deter-
mine if fuel is present. Correct per engine
manufacturer’s procedures.

Probable Cause: Low engine oil level.

Correction; Consult engine manual for specifications.
Add oil or re-calibrate dipstick as required.

Probable Cause: Worn engine racker lever bush-
ings.

Comrection: Replace bushings in accordance with
engine manufacturer's procedures.

Probable Cause: Oil leaking from around cylinder
head.

Cotrection: Repair causes of leaks.

GENERAL PROBLEM ANALYSIS
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Probable Cause: Restrictions in the oil passages
leading to engine biake. - _

Correction: inspect all the passageways, remove any
itemns restricting oil flow,

Probable Cause: Models 401, 404 and 760 only
(not 760A or 765). Check ball valve assembled
inversely or more thar one spring is used.

Correction: Remove check ball valve, Check number
of springs used. Reassemble, using one spring, the
following order. First insert spring. Then, replace ball,
washer and retaining ring.

Problem: One or more cylinders fail
to stop braking or engine stalls.
Probable Cause: Control valve inner spring bro-
ken.

Correction: Replace inner spring.

Probable Cause: One or more control valves stuck
in “on” or up position.

Correction: Check control valves for binding. Remove

and clean or replace if necessary. Inspect lube oil for
“contaminates,

Probable Cause: Solenoid valve sticking in “on”
position.

Correction: If solenoid valve cap remains down with
no electric current being supplied, replace solenoid
valve.

Probable Cause: Center solenoid seal ring dam-
aged. Allows oil to enter brake with solenoid valve
closed.

Correction: Remove solenoid and replace all seal
rings.
Probable Cause: Solenoid valve exhaust plugged.

Correction: Remove any restrictions at exhaust (bot-
tom) of solenoid vaive.

Probable Cause: Clutch switch or throttle switch
stuck in “on” position or out of adjustment.

Correction: Check for proper operation. Readjust or
replace as needed.

Problem: Engine misses or loses
power.
Probable Cause: Stave piston adjustment too tight

Correction: Readjust slave piston clearance in accor-
dance with appropriate Jacobs installation manual.

Probable Cause: Insufficient dearance between
exhaust crosshead and underside of exhaust
tocker lever (Cummins engine applications only).

Correction: Pass a 0.020-inch wire gauge between
back section of ¢rosshead and underside of rocker
lever. If 0.020-inch clearance cannot be obtained,
change crosshead with another cylinder and re-
measure. !f clearance still cannot be obtained, check
for bent crosshead guide pin or enlarged rocker
lever. Replace as required.

Probable Cause: Auto-Lash® plunger in full ex-
tended position (Cummins engine applications
only).

Correction: Check for aver-torque of locknut. Re-

torque to 25 Ibft maximum. if condition continues,
replace Auto-Lash.

Problem: Sudden drap in engine
lube oil pressure,

Probable Cause: Qil inlet supply sea missing or
damaged.

Correction: Replace seal.

Probable Cause: Upper solenoid valve seal miss-
ing or damaged.

Correction: Rernove solenoid and replace upper seal
fing.

Probable Cause: Models 71/92 and 534, rapid
dilution of lube oil caused by loose or cracked
fuel pipes.

Correction: Inspect fuel pipes for proper torque (10
Ibft) or eracks at flare ends. Start engine. Pressure
check heads for signs of more pipe leakage. Replace
any showing signs of leakage.

Probable Cause: External oil supply hoses or fit-
tings cracked and leaking.

Correction: Inspect all hoses and fittings for tight-
ness, chafes or cuts. Replace or repair as necessary.
Probable Cause: Oil connectors between housings
(where applicable) broken or leaking.

Correction: inspect all oil connectors for cracks and
broken or loose screws. Look for missing seals and
seals that are brittle split or damaged. Replace as
required.

1.3.4
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1.4 Engine Brakes for Cummins Engines
Two-valve Design

. Fig. 1.4.1
Current Production Models

Mode! $30/440A Model 430 Mode! 425A
91 N14 STC and N14 CELECT 88/89 NT All NT 855 cu. in. except 88/89 NT
Fig. 1.42
Former engine brake models for Cummins NT-855 cu. in. engine applications:
25 258 30 I0E
30 SN (Spray Nozzle) 400 400H

The former Models 401A/B/C single-valve design were also used for Cummins 855 CID engines (see
Page 1.4.3). i

For proper application information, refer to Jacabs Distributor or Jacobs Field Representative.
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Special Features

Auto-Lash?®: Used in Jacobs Engine Brakes for
.Cummins Engines with two-valve operation only.

The Auto-Lash adjusting screws are designed to
provide optimum exhaust valve opening during
engine brake operation. Each engine brake model
uses a different Auto-Lash; the distinguishing feature
is the amount of piunger protrusion. The plunger
protrusion amount is directly related to engine brake
timing advancement.

ACAU‘HON

Auto-Lashes cannot be intermixed.

PLUNGER
PROTRUSION

P

AUTO-LASH
ASSEMBLY

Fig. 1.4.3
Part Number Identification & Matrix

Refer to specific engine brake mode! parts manual
for proper Auto-Lash.
Operation (example only)

Engine brake in “OFF” mode. Static setting of 0.018”
clearance for normal engine operation,

HIGH PRESSURE

" OIL PASSAGE
SLAVE PISTON )
\ AUTO-LASH
i PLUNGER
0.018" CLEARANCE RETRACTED
CROSSHEAD’Eu\D_

Fig. 1.4.4

Engine brake in “OPERATING” mode. Clearance of
0.009" fer more valve opening.

13
b .
Z4~HIGH PRESSURE
AUTO-LASH OlL PASSAGE
PLUNGER
EXTENDED //
4
s 2
0.009" CLEARANCE — &
—
Fig. 1.4.5
Engine brake in “OPERATING” mode.
AUTO-LASH
PLUNGER EXTENDED
(M HIGH PRESSURE
( 1 ~—OlL PASSAGE

.
] —f——SI AVE PISTON

ﬁ FULLY DOWN

Fig. 1.46

During engine brake operation, the spring inside the
Auto-Lash assembly moves the plunger out to its
lowest position. Oil under pressure enters the Auto-
Lash body through the hole in the plunger and
“locks” the plunger in its extended position. This
reduces the slave piston clearance from 0.018” to
0.009" (Model 400 Auto-Lash exampie) for most
effective engine brake operation for this engine/
engine brake model.

When the engine brake is shut off, the oil bleeds off
and the plunger retracts from the force of the slave
piston spring. The slave piston clearance returns to
0.018" for normal engine operation.
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Slave Piston Configuration
. !

I
1
1
]
v

|
E
|
i
.f
!
!
!
1

i
i
!
!
i

*Domed **Elat
Models Models
30E to 400 25,258, 30

425A to 430
440 to 440A
Fig. 1.4.7

Short Slave Piston Part Numbers for
Reworked Cylinder Heads and Exhaust Valves

440/
Domed* Flat** 425A 430  440A

Stand. 007623 001484 014864 014864 017409
Short 007696 001486 017078 017078 017728

Short slave pistons may be required where cylinder
heads and exhaust valves have been reworked. Valve
stems may protrude too high above cylinder head to
allow for sufficient slave piston-to-crosshead clear-
ance

Single-valve Design

Models 401A, 401B and 401C

Fig. 1.4.8

Some early model engine brakes for 855 CID engines used a single-valve operating system. Only one exhaust
valve per cylinder is opened during engine braking. The two-valve operation opens two exhaust valves.
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Models 404, 404B, 404BG, 404C and 404D

Fig. 1.49

The major difference between the brake models is
the diameter of the master piston. Neither the master
pistons nor the housings are interchangeable.

_ Master Piston
Model Diameter
401A 0.938 inch
401B 0.875 inch
401C 1.000 inch
404 0.875 inch
404B 0.875 inch
404BG Q.875 inch
404C 0.6875 inch
404D 0.6875 inch
Special Features
Guideless Crossheads

Ali 91110 and later engines use guideless qossheads
(Fig. 1.4.10).

Fig. 1.4.10

A. Jacobs retained actuator pin
B. Jacobs guideless crosshead assembly

Acaurion

Do nat disassemble the actuator pin from the

Jacobs crosshead. The assembly is made up of

matched parts and must not be field serviced.
Lubricate the actuator pins and valve stems with
engine oil and install the Jacobs crossheads over the
exhaust valves. Locate the actuator pins on the ex-
haust valves closest to the rocker shaft.

The crosshead should move freely from side to side,
pivoting on the side without the actuator pin. No
adjustment is required with guideless crossheads.

1.4.4
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Crosshead Screw-and Pin Assembly

The crosshead pin assembly is a key component in
the single-valve system. The pin assembly allows for
only one valve to be opened by the engine brake
slave piston. It allows for the re-use of the Cummins
exhaust crosshead; simplifying installation. The pin
assembly replaces the Cummins crosshead adjusting
screw and nut and can be adjusted using Cummins
procedures. The pin assembly requires nc specific
maintenance.

C1T

]
a0 H L ProTON STEW

ADIUSTING SCREW p— scruameen
MOST EXTREME

im

™ crossreap
OEE

Fig. 1.4.11

Check Ball Valve: Used in Models 401 and 404

Fig. 1.4.12

oo*

Fig. 1.4.13

The check ball mechanism in the single-valve engine
brake is used to prevent the high-pressure oil that is
passing through the slave piston drillings from leav-
ing the engine brake housing. If the cil did escape
from the housing the nomnal engine oif supply
would be insufficient to make up the loss of il and
the engine brake performance would be greatly
reduced,

During reassembly, pay spedial attention to the
proper sequence of reinstalled parts and make sure
that the proper parts are used.

ENGINE BRAKES FOR CUMMINS ENGINES
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Reset Mechanism: Used in Models 401 and 204

Reset Design

N

Fig. 1.414

The purpose of the reset mechanism is (1) to allow
the opening of a single exhaust valve during engine
brake operation; and (2) after the energy is released
from the cylinder, to close the exhaust valve that was
open before the normal exhaust rocker motion be-
gins. This prevent excessive side loading on the
engine’s crosshead guide pin.

ADJUSTING
SCREW

SOTUNG ¢ o 0O
S 8
PLUNGER o
o Jo
g o
SPRING #2 o
Q

o)

SLAVE PISTONg - *
Fig. 1.4.15

The main components are the screw body, the
plunger and two springs. Spring #1, on top of the
plunger, holds the plunger lightly against the slave
piston upper hold, preventing the oil from flowing
out too early in the engine brake cycle. Spring #2
Pops the plunger off the slave piston when the reset
mechanism activates. This uncovers the upper slave
piston hole and aliows the oil to flow to the bottomn
of the control valve bore,

1.46
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Reset Operation -

Initially, the top spring holds the reset plunger
against the slave piston and covers a hole in the top
of the slave piston. When the engine brake is acti-
vated and engine oil pressure moves the master
piston down against the injector adjusting screw, the
rocker upward motion starts building high hydraulic
pressure in the engine brake high-pressure circuit.
The slave piston moves down against the Jacobs
crosshead pin assembly and the engine exhaust
valve stemn. The oit in the housing high-pressure
circuit build pressure rapidly, producing the force
reguired to open the exhaust vaive,

Since the area above the reset plunger is greater
than the area under it, the plunger is forced down
with the slave piston, keeping the top hole sealed.

As the slave piston moves down on the exhaust
valve stem, the reset plunger follows the slave piston
and compresses Spring #2. At this time, the high oil
pressure above the reset plunger is greater than
pressure from Spring #2, and the plunger continues
following the slave piston.

When the exhaust valve is opened and the com-
pressed air leaves the cylinder, the high pressure in
the housing drops rapidly. When the oil pressure
drops below the force of Spring #2, the spring forces
the plunger back into the screw body and the hole in
the top of the slave piston is uncovered. The oil
passes through the hole in the top of the slave pis-
ton, out through the crosshole and into the passage
to the bottom of the control valve bore, Since this oil
is still at a relatively high pressure, it moves the con-
trol valve upward. This reduces the pressure to nearly
that of how-pressure supply oil.

With oil pressure reduced, the slave piston springs
return the slave piston to the start position and the
engine exhaust valve closes. The engine valve is
closed before nommal engine exhaust motion begins.
The engine exhaust rocker pushes against the cross-
head with both exhaust valves opening together.

The engine brake is now ready for another cycle.

1
i
|
© RESET PLUNGER JUST POSPED BAC |

My Pressice Deopong Rassety) l
!

B EXHAUST VALVE BEING CRACKED OPEN
(g Hygrauis Presare)

LYY

LY. Y3

L

CO0 OO

i

¢o0000

3

Z
7

‘

Fig. 1.4.16

Short Slave Piston Part Numbers for
Rewaorked Cylinder Heads and Exhaust Valves

404 -
401 404/BG/C/D 404BG
Standard 009439 016774 011377
Short 012397 017260 012419

Short slave pistons may be required where cylinder
heads and exhaust valves have been reworked. Valve
stems may protrude too high above cylinder head to
allow for sufficient clearance between slave piston -
and crosshead screw and pin assembly.
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1.5 Engine Brakes for Caterpillar Engines

SLAVE PISION

Fig. 1.5.1

Caterpillar 3406/B/C Engines

Master-Slave Circuit Relationship
Listed in Engine Firing Order

Location of Location of

Master Piston Slave Piston
Actuates

No. 1 Pushrod No. 3 Exhaust Valve
No. 5 Pushrod No. 6 Exhaust Valve
No. 3 Pushrod No. 2 Exhaust Valve
No, 6 Pushrod . No. 4 Exhaust Valve
No. 2 Pushrod No. 1 Exhaust Valve
No. 4 Pushrod No. 5 Exhaust Valve

ENGINE BRAKES FOR CATERPILLAR ENGINES
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Special Features
Exhaust Rocker Adjusting Screw

11

CAT C-348A C-346B/C/D

Fig. 152

The large headed screws can be used with C-346A
and C-346 housings. If large-headed screws are used
on C-346A and C-346 housings, Model C-346B8/C/D
master piston retumn springs must also be used. See
parts manual for part numbers.

Slave Piston Adjusting Screw

B |

The piston used in the early production C-346B also
has a 0.025-inch (0.64 mm) diameter bleed hole
located to the side of the center hole.

The Model C-346A uses a solid adjusting screw and
a solid slave piston (ro hole through the top).
NOTE:

iT IS RECOMMENDED THAT C-346A HOUSING BE

CONVERTED TO INCLUDE NEW ADJUSTING SCREWS

AND SLAVE PISTONS, THESE PARTS ARE ONES CUR-
" RENTLY USED IN C-336D HOUSINGS.

Meaunon

SOLID ADJUSTING SCREWS MUST NOT BE USED IN
MODEL C-346, C-346B, 346C AND 346D HOUSINGS
BECAUSE THE HOLE IN THE TOP OF THE SLAVE PIS-
TON WILL NOT BE SEALED AND ENGINE BRAKING
WILL BE LOST. EXCESS OIL WILL BE SPILLED IN THE
OVERNEAD.

Meavrion

DO NOT READIUST OR TAMPER WITH THE ADIUST-
ING SCREW ASSEMBLY. ENGINE DAMAGE COULD
RESULT.

NOTE:

"FOR C-3458 APPLICATIONS, A "B+ UPGRADE KIT"
CAN BE INSTALLED TO IMPROVE RETARDING PER-
FORMANCE SEE A JACOBS DISTRIBUTOR OR
DEALER FOR DETAILS,

346 C-346A C346B
C346B (late) (earty)
C-346C
C-346D
Fig. 1.5.3

The Models C-346B and C-346 use an adjusting
screw with a spring loaded valve at the slave piston
end. Note that the adjusting screws are different and
have different part numbers and are not interchange-
able. The adjusting screw valve seals the center hole
in the slave piston during engine brake operation.

Fig. 1.54
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Model 349A Engine Brake

|
|
|
|

Fig. 1.5.5

The Model 349A Jake Brake Engine Retarder is de-
signed and approved for use on Caterpillar 34068
ATAAC (Air-to-Air After-cooled) engines with PEEC or
mechanical fuel controls. The Model 349A replaces
the former Model 349,

NOTE:"

THE MODEL 349A IS NOT TO 8E INSTALLED ON
3406B ENGINES WITH SERIAL NUMBERS LOWER
THAN 7FB39279 OR ANY 3406 ENGINES WITH THE
92U SERIAL NUMBER PREFIX.

#

Model 339A Operating Schematic

e e Y T T D N TP YT
’

F
”
H
H
H
1

T T T T

CYUNDER Neo. 3 (Typical)

Fig. 1.5.6
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Master-Slave Cir_cu'rt Re|aﬁonship 5. The magter p_iston moves upw.ard and at the
Listed in Engin e Fil'ilig Order appropriate time, opens the trigger valve,

6. High pressure oil flows from the delay piston

Location of Location of . ;
Master Piston Slave Piston through the trigger valve to the slave piston.
- 7. The slave piston moves down, contacts the
Actuates exhaust valve bridge and opens the exhaust
vaives releasing compressed cylinder air to the
No. 1 Pushrod No. 3 Exhaust Valve exhaust manifold.
No. 5 Pushrod No. 6 Exhaust Valve
‘ 8. Compressed air escapes to atmosphere,
No. 3 Pushrod No. 2 Exhaust Valve completing a compression braking cycle.
No. 6 Pushrod No. 4 Exhaust Valve .
No. 2 Pushrod No. 1 Exhaust Valve Slave Piston Adjustment
No. 4 Pushrod No. 5 Exhaust Valve For correct slave piston adjustment procedures and
settings, refer to specific installation manual and
Exhaust Blowdown current service publications.
The braking cycle is accomplished by utilizing the Trigger Valve Adjustment
pushrod motion of an exhaust valve of another NOTE:
cylinder during its normal exhaust cycle. Referring to REMOVE TRIGGER CAPS AND SPRINGS FROM ALt
the chart above, Cylinder No. 1 exhaust pushrod CYLINDERS BEFORE ADJUSTING TRIGGER.
opens the exhaust valves of Cylinder No. 3 in this Trigger valve travel adjustment is set according to the
sequence: settirigs shown in the following chart: -
1. The energized solenoid valve permits engine Trigger Adjustment (inches)
lube oil to flow under pressure through the : Post 1990
control valve to both the master piston and the Cylinder  Pre-1991 1991and later
slave piston, No. Model Year 400 HP  All Others
2. Qil pressure causes the master piston to move ! 0.100 0.130 0.100
down, coming to rest on the corresponding 2,3,45,6 0.100 0.095 0.100
exhaust rocker amm adjusting screw. See the All adjustments are + 0.003 inch
accompanying chart for master/slave operation
relationship.
_ Acauron
3. The exhaust rocker pushrod begins upward CYLINDER NO. 1 TRIGGER VALVE SETTING ON 1981
travel (as in normal exhaust cycle} forcing the MODEL YEAR ENGINES WITH 400 HP IS DIFFERENT
master piston upward and creating a high THAN FOR THE OTHER CYLINDERS ON THAT EN-
pressure oil flow to the delay piston. GINE.
NOTE:
4. The delay-pistop moves and compresses the TRIGGER VALVE ADJUSTMENT AS WELL AS SLAVE
plenum oil to high pressure, The delay piston PISTON ADJUSTMENT MUST BE MADE ANY TIME
and plenum act as a high pressure “spring” to THE BRAKE HOUSINGS ARE REMOVED AND RE-
PLACED. -

activate the slave piston at the appropriate time.

After the valves and slave pistons are adjusted on all
cylinders, the trigger valves should be adjusted using
the trigger adjusting group shown in Fig. 1.5.7.
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' A\ cauTion

MAKE THIS ADJUSTMENT CAREFULLY AND ACCU-
RATELY TO ASSURE MAXIMUM ENGINE BRAKE PER-
FORMANCE AND TO PREVENT POSSIBLE ENGINE
DAMAGE. THE JACOBS TRIGGER ADJUSTMENT
GROUP IS REQUIRED FOR THIS ADJUSTMENT.

Fig. 1.59

Indicator extension will contact the trigger valve
and push the master piston down slightly (see
Fig.1.5.10).

NOTE:.
THE MASTER PISTON MUST NOT COME IN CONTACT
WITH THE EXHAUST ROCKER ADJUSTING SCREW AT
Fig. 157 THIS TIME.

1. Remove trigger caps and springs from ALL ¢ylin-
ders before adjusting the trigger. Do not remove
trigger valve (see Fig. 1.5.8).

The first trigger adjustment should be made on
the cylinder last adjusted for slave piston lash.

Fig. 1.5.10

3. Set the indicator to zero.

4. Rotate the engine crankshaft stowly in the direc-
tion of rotation. The exhaust rocker adjusting
screw will contact the master piston and the dial

Fig. 1.5.8 indicator needle will begin to move. Record the
the dial ind bly maximum travel of the indicator.
2. Install the dial indicator assembly into the trigger . .
. Travel must be set according to Trigger
valve bore (see Fig.1.5.9). Hand tighten, metal to Adj ent Chart on page 1.5.4.

metal cantact only.

ENGINE BRAKES FOR CATERPILLAR ENGINES 1.5.5




5. Use the following procedure to adjust the trigger C. Push down on the hex key wrench. This unlocks
travel, The indicator travel must be within +0.003 the adjusting screw from the hex pin (see Figs.
inch of specific trigger adjustment as shown in 1.5.13 and 1.5.14).
the chart on page 1.5.4.

If necessary to further adjust trigger travel:

A.  Remove the dial indicator/adapter assembly and
insert a long 5/32-inch hex key wrench through
the trigger vaive bore and into the master piston
assembly (see Fig.1.5.11).

/1_AdJusting
Scrow

—Hex Pin
’-Spﬂng

Fig. 1.5.13

B. Insert the Jacobs master piston holding wedge
between the master piston and exhaust rocker
adjusting screw. Push the wedge in until the
master piston bottoms in its bore (see
Fig. 1.5.12). This wiil prevent the master piston
from tuming while the trigger adjustment is
being made.

Fig. 15.14

Fig. 1.5.12
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D. Refer to the original recorded travel found in . Reinstall dial indicator assembly. Re-check travel

Step 4 on previous page and adjust be pressing by rotating engine crankshaft back and forth.
hex key wrench against spring pressure. Maintain Repeat setting procedure, if necessary.
pressure while tuming clockwise to decrease F. Replace trigger spring and cap. Tighten cap to

travel or counterclockwise to increase travel.

Each hex (60 degrees) equals approximately
0.005-inch trigger travel. - G. Continue adjustment of remaining cylinders in

E. Remove hex key wrench. Adjusting screw must the engine firing order. Re-check tarque on afl six
be locked. trigger caps.

35 Ibft. (47 Nm).

NOTE:

SPRING PRESSURE ON THE HEX PIN SHOULD LOCK
THE ADJUSTING SCREW IN POSITION WHEN PRES-
SURE ON THE HEX KEY WRENCH 15 REMOVED. IF
ADJUSTING SCREW IS NOT LOCKED (SCREW CAN
TURN), ROTATE SCREW SLIGHTLY UNTIL HEX PIN
SNAPS INTO ADJUSTING SCREW. SCREW IS NOW
LOCKED IN POSITION.

Models C317, C317A, 317B and 317C Engine Brakes

Fig. 1.5.15
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Power-Lash™

To ensure optimum exhaust valve opening during
engine brake operation, a2 Power-Lash assembly is
incorporated in the slave piston adjusting screw.

A The hole in the slave piston is sealed by a
plunger in the Power-Lash. A spring holds the
plunger extended for the desired travel of the
slave piston (Fig. A).

B. When the desired travel of the slave piston and
exhaust valve opening is achieved, the hole js

uncovered and the high pressure oil escapes to
the area below the control valve (Fig. B).

The control valve moves up, compressing the
stop (large) spring, providing a small volume of
“stored” oil, ready for the next engine brake
cycle. The reduced oil pressure allows the slave
piston to return to its starting position, against
the slave piston screw (Fig. ).

L]

N\

TO CONTROL VALVE = —

T\.-.E
N

N\

A B

Fig. 1.5.16
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The Model 317B Jake Brake engine retarder has
been designed and approved for use on 1991 and
pre-1991 model year 3176 Caterpillar engine and
replaces the Models 317 and C317A as the produc-
tion model.

The Model *17C is designed and approved for use
on 1992 model year 3176C Caterpillar engines with
senal numbers 7LG7500 and higher.

Mounting methods for the C317A and 317 hous-
ings are different because of the height difference
shown in Figs. 1.5.17 and 1.5.18, See brake housing
installation section for spedific installation proce-
dures,

Zih

Fig. 1.5.17
T ]
150 |o ' il e
l g *={J

Fig. 1.5.18

Housing Assembly Differences
Models C317/C317A

The clip valve, P/N 014811, and Power-Lash, P/N
018168A, originally used for the C317 and C317A
housings have been superseded by Power-Lash, P/N
018168B. Use only Power-Lash, P/N 0181688, for
replacement parts. Part numbers are located on the
top of the screw body.

Models 317B/317C

The Power-Lash part number for Mode! 3178 is
018168B. The Power-Lash part number for Model
317Cis 018422,

The master piston assembly for 3178 and 317C is
shown in Fig. 1.5.19. Master piston assembly for
Models C317 and C317A is shown in Fig..1.5.20.
Master pistons and housings are not interchange-
able.

Fig. 1.5.19
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NOTE:

TO ADJUST THE INJECTORS AND VALVES, THE
ENGINE BRAKE HOUSINGS MUST BE REMOVED AND
THE ROCKER ASSEMBLY SEGURED WITH CATER-
PILLAR ROCKER PEDESTAL CAPSCREWS OR JACOBS
P/N 014800 CAPSCREW WITH 2-INCH SPACES,
JACOBS P/N 017535. TORQUE TO 70 LBET. {9 Nem),

Fig. 1.5.20 Fig. 1.5.22

Model C317 Only o 1. After injectors and valves have been adjusted,
NOTE: remove the extended studs, or for new instalfa-
: tions, remove the Caterpillar rocker pedestal
THE FOLLOWING SIX STEPS APPLY TO MODEL C317 capscrews.
HOUSINGS ONLY AND NOT TO THE C317A.

Extended stud, P/N 016088, has been replaced by 2. Install the engine brake housing on the rocker

bolt, P/N 014800, It is recommended when servicing pedestals.
or installing the C317 engine brake, the extended 3. Install the Jacobs boit P/N 014800 (2 per hous-
stud, P/N 016088, be replaced by bolt, P/N 014800. ing) into the housing and rocker pedestals.
:Jz_e the following procedure for C317 housing instal- 4. Install the Jacobs balt through the housing into
ation. the spacer on the cylinder head bolt.
3. Tighten bolt at the rocker pedestals to 70 Ibft.
(95 N*m).
6. Tighten the bolt at the head bolt spacer to
G- D 41 Ibft. (55 Nem).
Extendad Stud P/N 016088 (Obsclete) For Models C317A/317B/317¢
@i . Install the mounting stud assemblies in the racker
brackets and torque to 70 Ibft. (95 Nem). Adjust the
injectors and valves per Caterpillar spedfications.
Bok P/N 014800 Adjust the engine brake slave piston clearance with
the valves closed to the dearance shown below:

Fig. 1.5.21 Slave Piston Adjustment

For correct slave piston adjustment procedures and
settings, refer to specific installation manual and
current service publications.
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Model- 6336_ and 336A Engine Brakes

Fig. 1.5.23
The Model C336 Jake Brake Engine Brake is ap- Master-Slave Circuit Relationship
proved for use on Caterpillar 3306B engines with . . . .
serial numbers greater than 6323300 and 3306 Listed in Engine Firing Order
engines with serial numbers greater than 76R6115. Location of Location of
The Madel 336A Jake Brake Engine Brake is ap- Master Piston Slave Piston
proved for use on Caterpillar 3306C engines with
serial number 7RI001 16 or greater only. Actuates
No. 1 Pushfod No. 3 Exhaust Valve
No. 5 Pushrod No. 6 Exhaust Valve
No. 3 Pushrod No. 2 Exhaust Vaive
No. 6 Pushrod No. 4 Exhaust Valve
No. 2 Pushrod No. 1 Exhaust Valve
No. 4 Pushrod No. 5 Exhaust Valve

C336 REARHSG 336 FRONT HSG
§ MASTER PISTON

Mgb M5 Mgd M3 M2 M1
Wf M(wv&w
S'6 S'g sY4 33§.2 S99 4 stave piaTon

Fig 1.5.24
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Exhaust Valve Stem Caps

The valve cap shown in Fig. 1.5.25 is cumently used
for Models C336 and 336A engine brakes. it can be
used as a replacement part, when necessary, for the
former cap used with the Model C336. The valve cap
shown in Fig. 1.5.26 was previously used in the
Model C336 engine brake

Slave Piston Clearance Settings
Model C336 only:

The C336 uses the adjusting gauge shown in
Fig. 1.5.27. See Installation Manual and current ser-
vice publications for slave piston clearance setting.

3
y

U

Fig. 1.5.26

Acaumon

THE VALVE CAP SHOWN IN FIG. 1.5.26 MUST NOT
BE USED IN MODEL 336A ENGINE BRAKES. SERIGUS
ENGINE DAMAGE MAY RESULT.

Fig. 1.5.27

1.5.12
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Model 336A only: - _

Place the Jacobs lash ad]'us'ting- gauge (slave piston
adjustment 0.135 inch), P/N 018989, between the
valve cap and slave piston foot (see Fig. 1.5.28).

/A\caution

8E SURE THAT THE FEELER GAUGE IS FULLY
ENGAGED UNDER BOTH SLAVE PISTON FEET (SEE
FIG. 1.5.29), FAILURE TO PROPERLY USE TOOL MAY
RESULT IN INCORRECT SLAVE LASH WHICH WiLL
LEAD TO POOR PERFORMANCE AND/OR ENGINE/
ENGINE BRAKE DAMAGE.

Turn the adjusting screw, P/N 014351, clockwise
until a slight drag is detected. Hold screw in this
position and tighten locknut to 25 [bft (35 Nem).

The cumrent mounting stud used with Model C336
and 336A housings is P/N 017156 (see Fig. 1.5.30).
Bolt, P/N 016895, and spacer, P/N 012804, was
previously used with the Model C336. P/N 016895
and 012804 are available as senvice parts.

Stud, P/N 016809, formerly used with the Model
C336, has been superseded by stud, P/N 017156.

i

(&)

Fig. 1.5.28

3 O

CORRECT

Fig. 1.5.29

Fig. 1.5.30
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1.6 Engine Brakes for Detroit Diesel Engines

General Application Information

+ 71A/92A (Fig. 1.6.1): Used on all 4, 6, 8, 12 and
16 oylinder engines whether naturally aspirated,
turbocharged, TA or TTA engines

.
2

o
- NN

My,

Fig. 1.6.1

+ 53A (Fig. 1.6.2): Used on the following Detroit
Dieset Engine Models: 3-53, 4-53, 6V-53, 8V-53

Fig. 1.6.2

Adjustment of Engine Brake Slave
Pistons

LARGE PAD AREA SMALL

>

CURRENT EARLY

ROCKER BRACKETS

Fig. 1.63

Acaumon

Follow engine brake adjustment procedures care-
fully to prevent engine damage by piston to valve
contact. Before making slave piston adjustments,
make sure exhaust valves are dosed and injector is
in the delivery position.

Slave Piston Settings Mod. 71/92A

Slave piston dearance must be set according to type
of housing and rocker brackets. See Fig. 1.6.3. Refer
to the following chast:

Slave Piston

Housing/Bracket Type Setting
Rocker Brackets with large pad  0.05% inch
area and 71A/92A engine
brake housings
All other combinations of 0.064 inch
brackets and housings

Mcaumon

Do not use the 0.059 inch setting with the former
Detroit Diese! rocker brackets or with the earlier
Model 71/92 engine brake. Engine or engine brake
failures will result Those applications must con-
tinue to use the 0.064 inch slave piston setting.

ENGINE BRAKES FOR DETROIT DIESEL ENGINES
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Slave Piston Adjustment: Model 53A

The Model 53A slave ;;ision-a'd-justment is done by a
turns method. See the Mode! 53A Installation
Manual for procedures.

Special Features/Procedures
Exhaust Valve Bridges

71A

Fig. 1.6.4

The differences in the profile shape and the distance
between valve stem contact points {for Models 71A
and 92A engine brake bridges can be seenin

Fig. 1.6.4. Models 71A and 92A engine brake kits are
identical except for bridge differences.

DDEC Fue! Pipes

DDEC fuel pipes (Fig. 1.6.5) must be removed prior
to engine brake housing removal, Check fuel pipes
for damage especially at the fitting area and replace
if necessary. Fuel pipes may be reused if in good
condition

Fuel Pipes - Non DDEC Engines

P
’

Fig. 1.6.6

The former flare type fuel pipes (Fig. 1.6.6) are not
reusable. New O-ring style fuel pipes with attaching
parts, must be installed in place of the flare type fuel

pipes. :
Fuel Pipe installation

NOTE:
It is necessary to remove injectors which have been
operated in an engine before replacing filter caps.
Non-DDEC Engines

Replace flate style fuel pipes with O-ring style fuel
pipes. In the following instructions, numbers in
parentheses refer to Fig. 1.6.7 and Fig. 1.6.8,

162
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Fig. 1.6.8

1. Remove injectors according to instructions in the
DDC engine service manual. Remove fuel connec-
tors from cylinder head.

Install the new connectors (3) with washers (5)
into the cylinder head (2 per oylinder). See

Fig. 1.6.9. Torque the connectors to 40 - 45 Ibft.
(54 - 61 N'm).

. Remove injector filter caps, washers, gaskets/fuel
inlet filters.

. Install the new filter (7) into the inlet port of the
injector, grooved side up. The injector inlet port is
located above the control rack. See Fig. 1.6.10.

Fig. 1.6.10

. Install the new fuel injector caps (4) and gaskets

(6) into the inlet and retum ports of the injector.
Torque the caps to 60 - 70 |bft. (82 - 95 Nem).
Use a deep well socket and torque wrench.

. Install and adjust the fuel injectors according to

instructions in the DDC engine service manual.

. Remove the protective caps from the fuel pipes.

NOTE: )
The O-rings {8) must be installed on the fuel pipes.

. Lubricate the O-rings with dean lube oil and

install the short (inlet) (2) and long (retum) (1)
fuel pipes.

/\caumon

Set the pipe ends into the fittings. Hand tighten the
fuel pipe nuts. Do not bend fuel pipes. See Fig
1.6.11. if the connections do not fit easily into the
fittings or, if there is interference with the engine
brake housing, replace the fuel pipes. Bending the
fuel pipes may result in fuel leakage and severe
engine damage.

ENGINE BRAKES FOR DETROIT DIESEL ENGINES
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9. Torque the fuel pipe nuts to 160 - 200 Ibin, (18 -
23 Nem) using a fue! pipe nut socket and torque
wrench. o

Fast Idle Buffer Switch

This type of switch is installed to retain the fast idle
feature and automatic engine brake operation.

Follow the standard buffer screw plunger and switch
assembly installation.

Fig. 1.6.12

1. Attach the fast idle switch assembiy to the buffer
screw attaching nut.

2. Adjust the switch bracket clamp to line up with
the Detroit Diese! housing-to-blower bolt
(Fig. 1.6.13).

3, Remove the bolt and washer and secure the

switch by placing the mounting bracket between
the washer and boit.

4, Tighten the bolt and clamp.

5. Install the air tube elbow into the inlet plug and
attach the air tube between the elbow and the
fast idle limiting air cylinder on top of the gover-
nor housing.

With the fast idle buffer switch properly installed, the

engine brake will operate only during deceleration

and will autoratically shut off when fast idle activa-
tion occurs.

Fig. 1.6.13

Oil Connectors

Poor performance problems may be caused by
improperly installed or broken oil connectors. Pay
particular attention to this area during troubleshcot-

ing.

Fig. 1.6.14

1. Reposition the seal ring in the head of the oil
connector to make sure it fits into the recessed
hex head of the connector screw (Fig. 1.6.14).

2. Screw out the oil connector until metal-to-metal
contact is made with the adjacent housing.

3. Then, back off one-third of a tum, or two flats of
the hex Backing off is necessary to provide for
movement of rocker and brake assemblies.

1.64
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Fig. 1.6.15

4. Hold the oil connector in this position and care-
fully lock the lock nut. Use two short open end
wrenches (Fig. 1.6.15). Remember, too much
torque on these connectors will cause them to
crack.

Clevis for Injector Rocker Lever

CURRENT

SPRING PART NUMBER 9505
PREVIOUS
FORK ASSEMALY PART NUMBER 3823

SPRING PART NUMBER 3939

Fig. 1.6.16

In 1978, Detroit Diesel began using a larger clevis for
the injector rocker lever. This clevis and the standard
Jacobs fork assembly made an overall height greater
than acceptable, Interference with the bottom of the
engine brake housing could be damaging and an
engine brake power loss could result

When instaliing an older engine brake on a new
engine or using older spare parts, special attention
must be given in this area. The current fork assembly,
P/N 003337, and spring, P/N 009505, can be used
on both the high and standard clevises. It is strongly

‘recommended that old housings be updated to the.

P/N 003337 fork and P/N 009505 spring combina-
tion,

ENGINE BRAKES FOR DETROIT DIESEL ENGINES
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Two-Valve Head

Fig. 1.6.17

Detroit Diesel also makes a two-valve cylinder head
design. For this design, the Jacobs exhaust bridge is
replaced with 3 Jacobs valve stem cap.

Fig. 1.6.18

1. On engines equipped with high mount injector
clamps, remove the clamp by removing the bolt
and special washer. Replace with a Jacobs high
mount clamp and use the same washer and bolt
(Fig. 1.6.18). Tighten the bolt to 25 Ibft. (35 Nem),
The Jacabs clamp can be identified by a small
milled section on one side. This provides clear-
ance for the exhaust valve stem cap.

Fig. 1.6.19

+ Instail Jacobs valve stem caps on right-hand ex-

haust valves (one per cylinder) (Fig. 1.6.19). Press
caps firmly over valve springs. Hexagon cover
studs must bg removed if located near this valve.

Fig. 1.6.20

. Using the Jacobs clamping tool, back off the
thumb screw. Install the tool squarely over the
valve stem cap with its feet under the exposed coil
of the valve spring (Fig. 1.6.20). Tighten the thumb
screw to seat the cap. Remove the tool.

1.66
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Models 760/760A/765 Engine Brakes

: Fig. 1.6.21
Engine Identification

Fig. 1.6.22

Engine model identification is on the name tag lo-
cated on the side of the valve cover and stamped on
the cylinder block beneath the intake manifold. A “G”
in the model number indicates 12.7 liter displace-
ment; a “W" indicates 11.1 liter displacement. A “4~
indicates pre-1991 model year; a “6” indicates 1991 -
model year. See typical number below: :

eosmLuso soe7u|vu4o
127 Liter 1.1 ’
L Model Year
1991 Pre-1991

Slave Piston Adjustment

Models 760/760A/765 require a single-blade feeler
gauge for slave piston adjustment. For correct adjust-
ment procedures, clearance settings and feeler gauge
part numbers, see Jacobs installation and parts
manuals and service publications.

Housing Mounting Bolts
4,00 mm 4.00 mm
(161n.) {(-161n)
_ 1 2 l
—F= =
110 mm
(4.30 In} 120 mm
{4.75n)
PIN1624S ' PN 12985
Fig. 1.6.23
£ \CAUTION

It is imperative that the cotrect Jacobs bolts be used
for the engine brake housing being installed. Instal-
lation of incorrect bolts will result in engine and
engine brake damage.
Model 760: Use one P/N 012995 (120 mm) bolt and
two P/N 016345 (110 mm) bolts for each
housing.

Models 760A and 765: Use three P/N 016345
(110 mm) bolts for each housing.

Follow the instructions in the Installation Manual,
P/N 014328, for comect application and torque infor-
mation.
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Ball Check Valve - Model 760 Only

. - VENDOR
- . Remove the plug to remove the ball check valve and
_ 3 spring. inspect parts for wear or damage and replace,
obC if necessary. Reinstall the parts in the proper
LO—GO__ szgmm sequence. See Fig. 1.6.25.
: _i
119mm l
{3.201n) |
|
|
a2
OETRAOIT OIESEL BOLT
PN 8329587
Fig. 1.6.24
The Detroit Diese! rocker arm shaft bolt used on’

Series 60 engines has a shoulder that is much longer Fig. 1.6.25
than the Jacobs boit and has the lago (spinning :

arrows) and vendor ID (F-C) on its head (Fig. 1.6.24).

This bolt MUST NOT be used for the engine brake

housing hold down.

caurion

if the Detroit Diesel bolt is mistakently used for en-
gine brake hold down, the longer shoulder on the

bolt will restrict oil supply to the housing and pre-
vent proper brake operation.
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1.7 Engine Brakes for Mack Engines

SOLENOID VALVE

SLAVE PISTON

Model 675A

Fig. 1.7.1

Models 680A and 680B

Fig. 1.7.2

1.7.1
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General Application Information

The Model 5808 Jake Brake er{gine retarder is de-
signed and approved for use on Mack * E7 engines.

The Model 680A Jake Brake engine retarder is de-
signed and approved for use on Mack * E6 engines
with four-valve cylinder head configuration,

The Model 675A Jake Brake engine retarder is de-
signed and approved for use on all Mack 6 cylinder
672 and 711 CID automotive engines: E6, EC6, EM6
and EMC6. The Mode! 675A replaces the Model 675
in the Jacobs engine brake product line,

Special Features/Procedures
Valve Stem Caps: Models 675 and 675A

Fig. 1.7.3

NOTE:

CURRENT ENGINES HAVE 0.345-INCH (11.1 MM)
DIAMETER VALVE STEMS. USE JACOBS VALVE STEM
CAP, P/N 009263, ON THESE ENGINES. MACK EN-
GINES WITH SERIAL NUMBERS BELOW 9VE755 CAN
HAVE LARGER DIAMETER EXHAUST VALVE STEMS,
0.486-INCH (12.3 MM). JACOBS VALVE STEM CAP,
P/N 002032, MUST BE USED ON THESE EARLIER
ENGINES.

Place the Jacobs valve stem caps on top of each
exhaust valve.

Slave Piston Adjusting Screw

' E

TR NERREER }

Fig. 1.74

NOTE:
MODEL 675 USES AN ADJUSTING SCREW WITH A
SPRING-LOADED PISTON AT THE SLAVE PISTON.
END. THE PLASTIC PISTON SEALS A HOLE IN THE
TOP OF THE SLAVE PISTON BURING ENGINE BRAKE
OPERATION.

MODEL 675A USES A SOLID ADJUSTING SCREW
AND A SOLIP SLAVE PISTON (NO HOLE THROUGH

THE TOP).

Fig. 1.75

/A\cauTion

S0LID ADJUSTING SCREWS MUST NOT BE USED IN
MODEL 675 HOUSINGS BECAUSE THE HOLD IN THE
TOP OF THE SLAVE PISTON WILL NOT BE SEALED
AND ENGINE BRAKING WILL BE LOST. EXCESS OiL
WILL BE SPILLED IN THE OVERHEAD.

i.7.2
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Inspect the plastic plunger in the Model 675 adjust-
ing screw. It should move freely-in the screw. Clean
or replace the entire screw if the plunger does not
move freely. :

Oil Supply Screw: Models 675 and
675A

NOTE:

ENGINES MANUFACTURED PRIOR TO MARCH, 1986,
HAVE A 1/4-20 THREADED HOLE FOR THE ROCKER
SHAFT LOCKING SCREWS (SEE FIG. 1.7.6). THESE
ENGINES REQUIRE JACOBS OIL SUPPLY SCREW,

P/N 014043, AND WASHER, P/N 014104,

Models 680A and 6808 require a single-blade feeler
gauge for slave piston adjustment.

For correct adjustment procedures, clearance settings
and feeler gauge part numbers, see Jacobs’ installa-
tion and parts manuals and service publications.

Exhaust Valve Yoke Replacement

Jacobs’ exhaust valve yokes for 680A and 6808 are
the same. The adjusting screw threads are SAE and
Jacobs’ adjusting screw, P/N 011426, and nut,

P/N 001026, can be used. The screw and nut used
for the E6 engine (SAE threads) may aiso be used.

o (-
g A
- - =
d U
CURRENT STYLE EARLY STYLE
3/8-16 THREAD 1/4-20 THREAD :
680A and 680B
Fig. 1.7.6 Fig. 1.7.7
Slave Piston Adjustment

Models 675 and 675A require a fork-type feeler
gauge for slave piston to valve cap cearance setting.
This is required to be sure the valve stem cap is level
with the slave piston when adjustment is made.
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2 Preventative Maintenance

Introduction

The Jacobs Engine Brake is a relatively trouble-free
and maintenance-free device. However, periodic
inspection, cleaning and part replacement will need
to be made from time to time, The time, mileage or
hours shown in Fig. 2.1.1 are presented as a guide
and should be included in the maintenance schedule

of the engine/vehicle.

Severe driving conditions, types of roads, and driving
areas will greatly affect the length of time between
scheduled maintenance. Engines exposed to severe
applications and operating environments may re- -
quire more frequent preventative maintenace which
would shorten engine brake maintenance intervals.

The recommended Maintenance Schedule shown in
Fig. 2.1.1 is applicable to all engine brake models.

Recommended Maintenance Schedule

Part

6 Months
50,000 Miles

12 Months

100,000 Miles
3,000 Hours

24 Months
200,000 Miles
5,000 Hours

48 Months
400,000 Miles
10,000 Hours

Wiring/Termina! Connections
Clutch/Throttle/Buffer SW
Solenoid Hamess

Solenoid Seal Rings

Control Valve Springs

|
A

|
A
|

- AR DP> -

- I T

Control Valves

Qil Seal Rings

Master Piston Retumn Springs
Terminal Lead Out

Safety Valve Screw Assembly

o a— -

—_——— 0 —

XMW o

Solenoid Valves

Reset/Auto-Lash® Assembly
Crosshead Pin Assembly
Crosshead/Bridges/Valve Stem Caps
Injector/Exhaust Rocker Arm Screws

.

Master Piston/Fork Assembly
Slave Pistons

External Hose Assembly
Housings

Fuel! Pipes

0 -0 - -

| =Inspect/correct as required
A= Adjust
R=Replace

Fig. 2.1.1
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2.

1 Inspection Criteria

Safety Valve Screw Assembly
Inspection -

4. Ensure that the hole in the slave piston is visible
through the threaded screw hole in the housing
and aligns with the plunger.

NOTE:

The screw assembly cannot be disassembled in the
field.

Exhaust Crosshead/Bridge or Valve
Stem Cap Inspection

2.

Fig. 2.1.2

Check the plunger in the safety valve screw. The
plunger should protrude from the bottom of the

screw, have light spring pressure apparent when

depressed, and should move freely.

Inspect the area of the plunger which contacts
the slave piston. The area should be flat and
smooth.

7

3. Cleanin an approved cleaning solvent and apply

Fig. 213

clean engine oil at reinstallation.

Fig. 214

1. Check the hardened surface on the jacobs ex-
haust crosshead/bridge/valve stem cap for ex-
cessive wear at either the point of rocker lever
contact or slave piston contact. If the wear is
0.004" deep or more, the crosshead/bridge/cap
must be replaced.

PREVENTATIVE MAINTENANCE
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Inspect the area of the valve stem cap that sur-
rounds the valve stem for cracks or excessive
wear. If any of these defects are visible, replace
the vaive stem cap.

Check the crosshead/bridge bore and valve stem
contact areas. Ensure that they comply with
applicable engine manufacturer’s service para-
meters.

Master Piston Inspection

Remove the master piston from the bore using
needle nose pliers. The master piston should
move smoothly in the bore. If binding oceurs,
check for burrs or contaminants in the oil. The
sides of the master piston may shown some
polish but should not show extensive scoring,
grooving or wear.

inspect the hard face surface. Pitted, chipped,
cracked or galled pistons should be replaced.

Coat the master piston with clean engine oil
before reinstalling.

Injector/Exhaust Rocker Arm
Adjusting Screw Inspection

Fig.2.1.8

Check both the hex head and spherical (ball)
end surface of the adjusting screws. The spheri-
<al end should be checked for proper contour
and smooth appearance,

2. Check the hex head for excessive wear. If a de-

pression, 0.005” or deeper, is found in the top of
the hex head, or if the pattem of “wipe” extends
beyond the hex, replace the adjusting screw.
Also replace the companion master piston.

2.1.2
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Slave Piston Inspection

Wear safety glasses, Follow instructions carefully
The slave piston is retained by a spring under heavy
compression, if instructions are not followed and
proper tools are not used. the spring could be dis-
charged with enough force to cause personal injury.

Fig. 2.1.10

Fig. 2.1.11

1. Check for nicks or burrs that could cause binding.
Clean the piston in an approved cleaning sol-
vent. Replace the piston if the ground surface on
the outside diameter looks questionable.

2. Run a small wire through the bleed holes in the
single-valve and Caterpillar and Mack engine
. brakes.

Crosshead Screw and Pin Assembly
Inspection (Single-valve Opening)

Fig. 2.1.12

PREVENTATIVE MAINTENANTF




Inspect the crosshead pin assembly for the following:

1. Snap ring or grip ring present. -

2. Cracks in screw body.

3. Wear on pin where valve stem is contacted.,

4. Wear on screw where valve stem is contacted.
5. Bent pin.

6. Cracksin pin.

If any of these conditions are found, the pin assem-
bly must be replaced. Also examine the slave piston
for signs of wear at the contact point with the pin
assembly.

Slave Piston Adjusting Screws
Inspection

Fig. 2.1.14

2. inspect the slave piston adjusting screw, The

plunger should have light spring pressure appar-
ent when depressed and should move freely. Be
sure the retaining fing is fully engaged in its
groove.

3. Clean in an approved dleaning solvent. Replace

the entire screw if necessary.

Acaumon

Make no attempt to readjust ar tamper with the
adjusting screw. This could result in engine dam-

age.
Control Valve Inspection
LONGER STEM TWO HOLES
Fig. 2.1.13
1. Inspect Auto-Lash™for proper plunger protru-
sion. Inspect for strong spring resistance when S
depressing plunger. Look for cracks in the screw
body and replace the Auto-Lash if any cracks are
found.
001521
001200 CONTROL VALVE
CONTROL VALVE
FOUR HOLES
3
0075061011283
FULL FLOW CONTROL VALVE
Fig. 2.1.15
PREVENTATIVE MAINTENANCE
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SINGLE SPRING © DOUBLE SPAING

|
-0 U U U]
o040

Fig. 2.1.16

1. Check to see that control valves move freely in
their bores,

2. Wash control valves with an approved deaning
solvent insert a wire in the entrance hole in the
base of the control valve to make sure the check
ball is free and has light spring pressure.

Col

Fig. 2.1.17

Dip the control valves in clean lube oil.

Hold the valve at the top of its bore and release,
When released, the vaive should slowly settle
under its own weight to the bore bottom. If
binding occurs or the check ball is stuck, replace
the control valve.

PREVENTATIVE MAINTENANCE







DETROIT DIESEL

Automotive
370-500 BHP

)

RIES 80°

Q

General Specifications

Turbocharged Air-to-Air Charge Cooling
DDEC :

$.12in x 6.30in (130 mm x 160 mm)
778 cuin (12.7 liters)

26301bs (1193 Kg)

Peak Torque @ RPM

Basic Engine 4 cycle

Model 6067GKE0

Number of Cylinders 6 Inline

Air System

Contro!

Bore and Stroke

Disolacement

Compression Ratio 150101

Length 57 in (1448 mm)

Wigth 34.n {864 mm)

Height 50 in (1273 mm)

Weight (dry)

Rated Power Output
Maximum BHP @ RPM

430HP FAMILY

370HP (276 kW) @ 1800
400HP (298 xW) @ 1800
430HP {320 kW) @ 1800
370/400HP (2761208 kW) @ 1800

1450 Ib. ft (1966 Nem) @ 1200
1450 1. ft. (1966 Nem) @ 1200
1450 1b. . (1966 Nem) @ 1200
1450 Ib. . (1968 Nem) @ 1200 CP

370HP (276 KW) @ 1800
4G0HP (298 kW) @ 1800
430HP {320 KW) @ 1800

3701430HP (276/320 kW) @ 1800

1450 [6. ft. (1966 Nem) @ 1200
1450 Ib, fi. (1966 Nem) @ 1200
1450 1b. ft, (1966 Nem) @ 1200
1450 b, i {1966 Nem) @ 1200 CP

370HP (276 KW) @ 2100
40CHP {298 kW) @ 2100
430HP {320 kW) @ 2100
370/430HP (276/320 kW) @ 2100

1450 Ib. ft. { 1966 Ner) @ 1200
1450ib. ft. (1266 Nem) @ 1200
1450 Ib. ft. (1966 Nem) @ 1200
1450 Ib. fi. {1966 Nem) @ 1200 CP

370HP (276 XW) @ 1800
400HP (298 kW) @ 1800
430HP (320 kW) @ 1800
370/430HP (3761320 KW} @ 1800

1550 1b. fi. (2101 Nem}@ 1200
1550 Ib. ft. (2101 Nem) @ 1200
1550 |b. &t. (2101 Nem) @ 1200
1550 Ib. 4. {2101 Nem) @ 1200 CP

430HP (320 kW) @ 1800
430/470HP (3204350 kW) @ 1800

1350 b R (2101 Nem) @ 1200
13501b. ft. (2101 Nem) @ 1200 CP

430HP {320 kW) @ 2100
430/470HP (3201350 kW} @ 2100
470HP FAMILY

470HP {350 kW) @ 1800"

470HP (350 kW) @ 2100"

1550 Ib. fi. (2101 Nem) @ 1200
1550 lo. ft. (2101 Nem) @ 1200 CP

1550 1b. ft. (2101 Nem) @ 1200
1550 1b. &. (2101 Nem) & 1200

+OHP (350 KW) @ 2100"

1450 Ip. ft. (2101 Nem) @ 1200

500HP @ 1800RPM"
S00HP @ 2100RPM”

T

49 STATE RATINGS

1550 [b. f1. {2101 Nem) @ 1200
1550 Ib. #1. (2101 Nem) @ 1200

Protcgraph dlustrates a lypical automotive engine

Raung cordtions of SAE. 77°F (25°C) an6 29.31 in Hg (99 kPa) Baromeler {Dry)

Equipment Specifications

DDEC—Derroit Diesel Etectronic Controls are standard on all Series 60
engines. This electronic unit fue! injector and engine management control
system is the most advanced system available in the industry. ODEC
includes state-of-the-art diagnostics for critical engine functions.

Overhead Camshaft—is design optimizes intake and
exhaust air passages in the cylinder head for easier breathing, and
minimizes valve lrain losses by efiminating the need for push rods

Short Ports—Tne cylinder head has very shont intake and exhaust
pons for efficient air flow, low pumping losses and reduced heat transfer.

ron Crosshead Pistons—Tre top ring can be placed much
closer to the top of the iron crosshead piston. This reduces the dead
volurne above the top ring and improves fuel economy.

Injector Rocker Arm with Ceramic Rollers—ne
cam loliower roller in the Series 60 injector rocker amn is made of sificon
niride. The low wear properties of this ceramic makes it possible 1o
operate at very high injeclion pressures while maintaining long life of the
roller. High injection pressure is one way Detroit Diesel is able 1o meet the
stringent particulate and smoke emission standards without
aftertreatments.

Bearings—The Series 60 features large main and connecting rod
bearings for long iife.

Eight Head Bolts per inder—The head bolts provide a
uritorm load on the gasket and liner to reduce siress on the liner flange
and bleck counlerbore. :

High Efficiency Turbocharger—Combined with a puise-
recovery exnaust mamifold, the high efficiency turbocharger provides an
efficient transter of energy for improved fuel économy,

Cruise Power—nis feature allows you to take advantage of
additional toraue and better performance when aperating your truck in
cruise control. The full rated torgue is available when operaling in cruise
conirel. or in the PTO mode 1o improve performance, The higher torque
improves driveability in hilly terrain and can improve fuel economy
because fewer shifts are required and the engine operates closer (o iis
optimum efficiency.

Top Liner Cooling—e Series 60 features top liner cooling. This
has been accomplished by machining a coolant channel high up on the
block, so that the Lop of the liner is surrounded by coolant, resuiting in
fonger ring Ife. '

For & complele lisung of siandard and optional equipment. consull your
~-striduter or authonzed Delront Diesel Corporation representative.




Performance Curves

FAX: 313.592-7258

Deiront Dieset®, ine spinning arrows ano Senes 609 are reqisiesed rademarks of Detron Diese! Corporation

35A353 9504

Asg iechnical agvancements continge. specifications will change. Printed 0 U S.A.
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Rating Explanation . :
RATED BHF -5 the power raling lor variable speed and load applications where THIS RATING does not include power requirements for accessory ang
ulr power s required intermittently, standard equipmenl.
FUEL CONSUMPTION CURVE shows luel used in pounds per brake
harsepower hour.
Air-to-Air Charge Cooling—To enhance fue! economy,
lhe Series 60 has been designed 1o use air-lo-air charge cooling.
Air-to-air offers fuel economy gains of 2-5% over traditional intake air
cooling systems. Incoming air is compressed by the turbocharger
and direcied 1o a finned heat exchanger in front of the vehicle's
radiator. The heat exchanger uses no liquid coolant bul relies instead
onram air for cooling the charge air resuiting in lower intake air
lemperature from approximately 300°F(149°C) to below 100°F{38°C).
This cooler air aids combustion, thereby increasing fuel economy.
B Hot Air
Series 60 1Cool Air
24 Hour Hot Line
Phone 1-800-445-1980
DETROIT DIESEL ®
= ) 150\
CORPORATION ‘
13400 Quter Drive. West / Detroit, Michigan 48239-4001 °Wf
Telephone: 313-592-5000 ot |‘
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he Deiroit Diesel Series 60
engine has been a success
from the start of production
. in 1987. The Series 60 was
the first fully integrated heavy duty
diese! engine with electronic con-
rols in the world, Since then, the
Series 60 continues 1o set the
standard with innovative technolo-
gy and superior fuel economy in
the competitive heavy duty diesel
engine market.

The DDC Series 60 engine has
become the most popular in the
class 8 truck market. We continue
to increase our rate of production
io satisfy market demand. Our
team of engineering, manufactur-
ing, and sales personnel strive o
regeh 7 goals:

E Do it right the first time
Lower operating costs

B Undersiand and respond to
our customer needs

E Establish long-term relations
with suppliers

E Generate a high level of
guality and productivity

B Provide outstanding engine
performance

Improve on all these goals

SERIES 60
A Success Story

Series 60 Horsepower

The Series 80 engine offers a wide
range of horsepower and torque
options to ratch your vehicle voca-
jion, The ratings governed at 1800
' ’ - rpm offer excelient fuel economy.
O I ivrsqfiro R b yuisny S S e £ While the engines governec at
R A e e e e T 2100 rom previde a wider operaling
' range for owner/cperators anc spe-
cialty applications using automaic
transmissions. The extended torgue

. e a_ = = T I L WL I )




in our engine calibration allows the
driver to pull hills withoui shifting
gears. This strong performance
makes the Series 60 appealing to
vehicle operators.

Detroit Diesel's Electronic
Controls {DDEC) offers many fea-
tures. Including a feature that
allows a total of four horsepower
ratings to be stored in one engine.
The advantage to this is that
horsepower can be changed for
resale or as needed by just plug-
ging the diagnostic data reader
(DDR) into the vehicle dash. This
feature enhances resale and is
password protecied.

Cruise Power

Cruise power allows you to take
advantage of additional torque and
better performance when operat-
ing your truck in cruise control. Full
rated torque is available when
operating in cruise control to
improve performance, The higher
torque improves driveability in hilly
terrain and can improve fuel econ-
omy because fewer shifts are
reguired and the engine operates
closer to its optimum efficiency.

Production Ramp-Up

I
<
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verhead Camshaft

DDC engineers optimized

the design of the engine

by incorperating an over-
head camshaft. This eliminates
push rods, lifters and 40 wear
surfaces. The benefits of this
design are:

B Stronger overhead design

W Fewer parts

B Easier to service

@ ower exhaust emissions

B Less internal engine friction
B Better fuel economy

Top Liner Cooling

Detroit Diesel has a patented
teature called top liner cooling.
This is a channel machined in
the top portion of the liner and !
block ihat allows engine coolant to
flow around the liner. Why is this
important?

m Cooler cylinder temperatures

B |onger ring life

B | onger piston life

Pistons

The two piece cast iron crosshead
piston has small clearances to the
plateau honed cast iron cylinder
finer. This is possible since both

parts are made of the same material.
The benefiis are;

® Stronger parts

B Less wear at cold start up
B Reduced noise

B [ower exhaust emissions

B W P
e T T




Cylinder Head Design

With the overhead cam design,
the Series 60 has 8 headbolts
per cylinder evenly spaced to
provide a uniform clamping
load. This design provides a
one million pound clamping
force to hold the head to the
block, which eliminates head
gasket leaks.

Intake and Exhaust

Our engineers kept the design of
the intake and exhaust ports sim-
ple. Using an overhead cam and 4
valves per cylinder allows the
engine to breathe freely. Air flows in
one side of the engine and out the
other. Why is this important?

® Cooler running engine
B More efficient, so horsepower
losses are lower

Ceramic Rollers

The cam follower roller in the Series
60 injector rocker arm is made of
sificon nitride. This ceramic material
has high strength and low wear
properties. The advantages are:

® More durable
B | onger life

3
E
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"he Series 60 features inte-
gral electronic controls
called Detroit Diesel
e Flectronic Controls (DDEC iii).

Its major components are the
Electronic Control Module (ECM),
the Electronic Unit Injectors (EUI),
and the engine sensors. The ECM
is the computer that receives elec-
tronic inputs from the driver as well
as engine mounted sensors.
Engine speed information is used
to control both the quantity of fuel
injected and injection timing.

The EEPROM chip (Electronically
Erasable Programmable Read
Only Memory) is located in the
ECM and contains the operating
software. This software controlsthe |
horsepower, torque, and maximum
engine speed. Additional software
is programmed into the EEPROM
to control the engine protection
devices, vehicle speed limiting, and -
cruise control that can be set with
a Diagnostic Data Reader (DDR) to
optimize specific fleet require-
ments. A list of DDEC Ill sensors
and features are shown in the chart
on the next page.

Detroit Diesel
. 'Electronic Controls
- ‘DDEC Il |

Diagnostic Data Reader




The Leader In
Electronic Injectors

The electronic unit injector works
on the same basic principle as the
mechanical unit injector with the
simple addition of an electronically
controlled solenoid vaive that
meters fuel input,

Qur electronic injectors are self-
compensating and greatly reduces
the need for tune-ups.

With electronic controls, fuel
economy is improved and the
exhaust emissions are kept low in
the following ways:

B The electronic governor limits
maximum RPM to a preset
vaiue. This allows for precise
control over maximum vehicle
speed.

W Variable injection timing pro-
vides exceptional fuel economy,
by taking into consideration
the temperature, load, speed
and turbo boost.

B Electronic diagnostic proce-
dures can be used to help
locate specific problems.

B Since electronics control injec-
tion timing, as well as the quan-
tity of fuel, the Series 60 can
start unaided at 10°F (-12°C),

B The ECM controls the maxi-
mum vehicle speed within the
most efficient engine operat-
ing range.

Electronic Unit Injector

DDEC ill ECM

DDEC lli sensors:

® Cgolant temperature

u Qil temperature

u Oil pressure

m Coolant level

K Throttle position

B Speed, timing

B Air temperature (air intake manifold)
m Fuel pressure

B Turbo boost

B Vehicle speed

DDEC lll software features:

u Cruise contro!

® Cruise power

= Confrols on/off fans

® Controls engine braking

B Engine fan braking

® Vehicle speed limiting

B Cruise controf automatic resume
with double clutching

B Low DDEC voitage light
W Low coafant light
B Vehicle power shutdown
= |dle timer shutdown
¥ Manual fan control override
m [dle adjustment
B Customer password
W Horsepower password
B Maximum security
- Locks out all changes to ECM
® Communication tinks
SAE J1587, J1922, J1939
® Progressive shifting
B Pressure govemor
m Starter lockout
® Engine protection
W Starter lockout deceleration light
W Firetruck controls
B Ether start controls
& Optimized idle
®m Air temperature shutdown




DDEC - -
. Don’t Be Left- - .
" Behind...
- Step Into
‘The Age Of
Electronics

“he DDEC ECM provides
state-of-the-art contro! and
monitoring, as well as a

- Stored summary of engine
performance. ProDriver™ takes the
process further by providing the
driver and fleet manager with
access to the vital data provided by
DDEC via the SAE diagnostic data
fink. The concept is further extend-
ed with the Data Logger™, which
provides monitoring of the engine
and other electronic systems,
combined with substantial storage
capacity, fuel tax data collection,
flexible data extraction and
communication capabilities.
ProManager™ PC software
extracts and analyzes data from the
DDEC ECM, ProDriver and Data
Logger systems. This compre-
hensive "expert” analysis allows
managers to take action immedi-
ately, instead of spending hours
trying to analyze the situation.

_ DETROIT DIESEL

¢ Distance
-t Fuel

: Economy

. 1dle

Data Hub Family of Products
2 TRAC sofiware

2 ProDriver

E Data Logger

ECM Data Pages
ProManager software

(I B




1,000,000 Miles

Most Series 60 engines that have
accumuiated over half a million
miles have encountered few prob-
lems. Durability was substantiated
when a Series 60 with over
1,000,000 miles was torn down
and inspected. What was revealed
at teardown?

E Cylinder block and head had
no distress or cracks.

Gear case, oil pan, and major
castings are reusable.

B |iners showed original
honing marks.

Liner seals showed no leakage.

# Pistons had no cracks or dis-
tress and minimal wear,

E Crankshaft was reusable.

B Gear frain was in excellent
reusable condition.

Camshaft had no distress and
only required grinding on one
lobe.

Valves showed very low wear.

]

&l

The Series 60 manufacturing
process contributes to the high
level of quality and durability of the
Series 60.




Max BHP @ RP Peak Torque @ RPM
‘. B30HP EAMILY
" 400KP 2 1800RP} 1150FT-LB & 12008PM
330HP 4 1800RPL T150F[-LB @ 1200RPRA
- J00-330HP 4 1800RP1)  1150FT-LB 4. 120QRPL; CP
- 330HP 2 1600RPM 1250FT-LB @ 1200RFi
3504P & 18C0RPH) 1250FT-L& 2: 1200RPM
330:350HP @ 1200RPK _1250FT-LB % 1200RP} CP
- . . _350HP 4 F100RPL 1250FT-LB @ 1200RP14
- 323HP @ 2100RPI™" 1350FI-LB % 12G0RPIA
325°350HP & 2100RPLA™ " 13307T-LB & 1200RPM
< 330HP & 21G0RFL 13507 T-LB % 1200RPH

365HP FAMILY

330HP & 18C0RPI 1350FT-LB @ 1200RPM
350HP @ 18C0RPLY 1330FT-LB 2 1200RPiA
365HP & 180IRPM 13507T-LB @ 1200RPM
J30'350HP @ 1809RBAT  1350FT-LB @ 1200RPM GP
330HP & 1800RPI 1350:T-LB & 1200RPI:
350HP & 1800RPM 1350FT-LB @ 1200RP1A
365HP & 18DIRPM 1350FT-LB 2 1200RP1
330/385HP % 1800RPY,  1350FT-LB 2 1200RPI3 CP

430HP FAMILY

370HP @ 18CIRPA 1450FT-LB & 1200RP
400HP @ 1800RPM 1450FT-LB & 1200RFM
430HP 2 1800RPM 14507718 2 1200RPM
370407 & 1800RPM 1430FT-1B @ 1200RPM CP
370HP @ 1800RPM 14507T-LB Z 1200RPMA
40GHF @ 1800RPM 1450FT-LB & 1200RPM
430HP & 1800RPM 145057-LB & 1200RPM
370430 & 1830RPM 1450FT-L8 & 1200RPH GP
370HP & 2100RP 1450FT-LB & 1200RP)
400HP - 2100RPM 1450FT-LB & 1200RPM
430HP & 2100RPM 14307T-LB & Y200RPH
370'430 & 2100RPII 1450FT-LE & 1200RPL CP
370HP 2 1300RPH 1550FT-L8 & 1200RPH
400HP % 1300RPM 1550FT-LB @ 1200RPH
430HP 2 1800RPM 1550FT-LB 2 1200RPA
370:430 & 1300RPM 1550FT-LB 4 1200RPM CP
430HP & 1800RPM 1530FT-LB @ 1200RPM
430/370 % 18003PM 155077-LB @ 1200RPM CP
430HP @ 21G0RPM 1550FT-LB @ 1200RPH)
43074704 2100RPMT < 1550FT-LB @ 1200RPY; CP

d70HP FAMILY

470HP G 1800RPM- 1550F7-LB & 1260RPMS
470HP 7 2100RPI~ 1350FT-L8 & 1200RPM
47CHP % 2100RPM” 1450FT-LB & 1200RP
S00HP % 2100RPM" " 1430FT-LB @ 1200RP}
S00HP & 18CORFMA 1550FT-LB 4 1200APN
5001P & 2100RPM" 1350FT-L8 & 1200RP1S

49 STATE RATINGS
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Parts and Training Support

proper application, care and
maintenance of your Series 60
engine.

You can participate in an exten-
sive engine maintenance and
overhaul training program in our
training facilities. You will leave

Your dealer maintains a stock of
quality Detroit Diesel parts and is
ready o respond to your needs.
Service personnel have been
trained by our DDC distributors or
at our world class training head-
quarters, They are experts in the

. 1
R

Detroit Diesel Farts Center, Canton, Ohio

Detroit Diesel Training Center, Redford, Michigan

Series 60
24 Hour Hot Line

Phone 1-800-445-1980

DETROIT DIESEL

CORPODRATION

Q

13400 Outer Drive, West / Deiroit, Michigan 48238-4001

Telephone: 313-592-5000
FAX: 313-692-7288

with the insight and skills needed
to diagnose and troubleshoot
almost any engine malfunction on
the spot.

Detroit Diesel Corporation is
committed to providing excellent
service for customers. Nowhere
is this commitment more evident
than in our Series 60 engine.

We Back What We Build

To show our confidence, the
Series 60 engine carries a two-
year, unlimited mileage warranty.
In addition, you can purchase
extended service coverage up to
five years/500,000 miles. For
complete warranty detail see your
authorized DDC distributor or
dealer.

AT,
égp DIQ%\
Q, (s
CERYTIFIED ORGANIZATION
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1. CLUTCH

1. Description

Vehicles equipped with a manual transmission are
provided with the "Spicer” Angle-Spring cluich.
The clutch assembly consists of a 15.1/2" dry disc
two-plate model. It is a pull-lype design with
riveted organic wear surface facing on driven
discs. It is manually adjustable to compensate
wear, hydraulically operated and pneumatically
assisted. A torque limiting clutch brake as well as
a positive separator pin system are also provided.
One type of clutch is installed regardless of
transmission (6 or 7 speeds).

Refer to the Spicer, Service manual annexed to
the end of this section for the following subjects:

« Transrnission Removal

Note: For more details, refer to section 07
"Transmission".

Note: Disconnect the clutch operating
cylinder external linkage and remove cylinder
assembly (without disconnecting hydraulic
hose), to permit the release yoke to turn up
and pull free of the release bearing thrust
pads, then disconnect the transmission shift
finkage.

« Clutch Removal

« Engine and Transmission Alignment (Inspection)
« Clutch Installation

« Transmission Installation

Note: For more details, refer to Section 07
"Transmission

Note: Position the torque limiting clutch
brake on the main drive gear of the
transmission, then shift transmission into
gear so that the input shaft can be rotated
during assembly to align with clutch-driven
disc hub splines.

Note: Rotate clutch release bearing housing
so that flat section is on top.

Note: Rotate clutch release yoke so that
refease yoke fingers clear the pads on the
release bearing housing. Use a suitable
transmission jack to support and maintain the
engine-to-transmission  alignment  while
installing the transmission. Use care to avoid
having the weight of the transmission bearing
on the clutch or forcing the transmission into
the clutch or flywheel housing. Such abuse
can cause bent or "sprung” driven discs and
prevent the clutch from releasing. Rolate
clutch release yoke into proper position as
transmission is moved into place.

Note:  Start all transmission bell housing
cap screws and tighten progressively around
the housing to 45 ibfeft (61 Nem).

Note: Connect the transmission shift
linkage. Install the clutch operating cylinder
and its linkage, then proceed with the clutch
adjustment in accordance with paragraph 2,

2. CLUTCH ADJUSTMENT

Note: if for any reason, air is present inside
clutch hydraulic line, bleed clutch in
accordance with paragraph 3.1.

2.1 Clutch Pedal Adjustment

Adjust clutch pedal as follows:

1. Free play adjustment is made by
loosening nut (1, Fig. 1) and moving bolt
in slot. The pedal moves down allowing a
/4" (6 mm) of free play before the
master cylinder (5, Fig. 1) starts o move.

2. Keep this adjustment by tightening nut (1,
Fig. 1).
3. Push the clutch pedal until the master

cylinder piston touches the cylinder
bottom.
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4. Loosen the adjustment boft (2, Fig. 1)
until it touches the pedal wall support
(3, Fig. 1).

5. Loosen the adjustment bott (2, Fig. 1) for

another 1-1/2 tum. Lock in position by
tightening nut (4, Fig. 1).

3-/’;’EDAL FREE PLAY

Figure 1: Free Play Adjustment OEH3IBT16

Note: Clean reservoir internal pieces with
Jjet air to eliminate dirt.

2.2 Internal Clutch Adjustment

1. Remove inspection cover at bottom of
clutch housing (Fig. 4).

2. Measure the release travel (clearance
between release bearing housing and
clutch brake). Refer to figure 2. The
clearance should be between 1/2" and
9/16" (13 and 14 mm).

3. Ii clearance is incorrect, release the
clutch by depressing the clutch peda! to
end of pedal travel. Insert a 3/4" socket
(12 points) or a 3/4" box-end wrench
through  inspection hole. Depress
square-head bolt to adjust clutch (Fig. 3
and 4).

The "Kwik-Adjust" will re-engage at a

. quarter of a turn. The flat surface on the

bolt head will align with the flat edge of
the bracket.

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

4, Ensure "Kwik-Adjust” is engaged in the
locked position. Release the clutch pedal
to engage clutch.

RELEASE YOKE

TOROUE LIMITING
l == (| (;TCH BRAKE

RELEASE TRAVEL BETWEEN
/2" AND 916" (13 AND 14 MM)

e FREE TRAVEL 1/8" (3MM)
BETWEEN YOKE AND WEAR PADS

RELEASE BEARING

MA3E0223
Figure 2: Release Travel And Free Play Travel
Adjustment

>

'(!
&

<\l Up—
ATl TS X
\ ﬁ ~
Figure 3: Square Head Bolt MA3EG224
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2.3 Free Travel Setting

1. Check free travel as shown in figure 2.
The clearance should be 1/8" (3 mm).

2. If clearance is incorrect, adjust bolt until it
touches the shaft lever and locks in
position with nut {Fig. 4).

SERVO UNIT

INSPECTION HOLE GCREASE FITTINGS

Figure 4: Ciutch Installation 02001

Note: The return springs do not require any
fension adjustment. :

2.4 Air Pressure Regulator

The air pressure regulator is located in engine
R.H. side door (Fig. 5). To adjust, remove dust
cap from regulator. Attach a pressure gauge to
pori. Loosen adjusting screw lock nut. Tum screw
to adjust pressure to 40 psi. Tighten lock nut,
then reinstall dust cap. Refer to Section 12,
Brake and Air System, page 8, Figure 5.

Figue 5: Air Pressure Regulator 02003

3. RENEW CLUTCH
HYDRAULIC LINE

3.1 Bleeding

The clutch hydraulic system must be bled
whenever air enters it. Unlike hydrautic fluid, air is
compressible. This means that instead of
transmitting pedal pressure through the hydraulic

. line, the master cylinder will compress air in the

line. This results is a spongy fee! in the pedal,
incomplete cluich disengagement and hard

 shifting.

Note: Two people are required to bleed air
from the hydraulic lines. One to operate the
clutch pedal and the other to open and close
the bleed vaive.

Warning: Wear safety glasses during the
following operation.

1. Locate the bleed valve mounted at the
end of servo unit. Remove dust cap {Fig.
4 and 6).

2. Atiach a plastic tube to the bleeding valve

{Fig. 6). Dip the cther end of the tube in a
jar containing several inches of clean
brake fluid.
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Note: Do not allow the end of the tube out of
the brake fluid during bleeding. This could
allow air into the hydraulic system, requiring
that the bleeding procedure be done over.

3. Press the clutch pedal as far as it will go 2
or 3 times, then hold it down.

4. With the cluich pedal down, open the
bleeding valve untit the pedal goes to the
floor, then close the bleeding valve. Do
not let the pedal up until the bleeding
valve is closed.

5. Let the pedal back up slowly.

6. Repeat steps 4-6 until the fluid entering
the jar is free of air bubbles.

3.2 Filling

1. Remove the master cylinder reservoir
cap.

2. Slightly loosen teflon flexible hydraulic

hose connector from adaptor mounted on
extremity of servo unit (Fig. 6).

BLEEDING VALVE

PNEUMATIC HOSE
CONNECTION

\

HYDRAULIC HOSE \ SERVO UNIT
CONNECTION
Figure 6: Servo Unit 02002
3. Remove the plastic tube on the bleeding

valve. Make sure the bleeding valve is
open. Force fluid {meeting DOT 3
specifications) through the bleeding valve
opening. Tighten teflon flexible hose
connector when fluid is free of air

bubbles. Continue to force brake fluid
until it enters master cylinder reservoir
and flows free of air bubbles.

Note: A 40 psi (275 kPa) pressure allows
filling hydraulic line in reasonable time.

4. Tighten bleeding valve and reinstall dust
cap.
5. Fill master cylinder reservoir.
6. install the master cylinder reservoir cap.

Note: To make the filling procedure easier to
perform, the reservoir support may be
unbolted and reservoir moved closer to you.

Caution: Never re-use brake fluid which has
been bled from the system. Discard old brake
fluid and use a fresh supply.

4. LUBRICATION

The clutch components should be lubricated
every 6,250 miles (10 000 km) or twice a year,
whichever comes first {refer 1o previous Fig. 4 to
identify the clutch component grease fittings). The
clutch release bearing (one grease fitting) and the
clutch control cross shaft {three grease fittings,
two on the operating cylinder side and one on the
other side) shouid be lubricated with a good
quality lithium-based soap or equivalent E.P.
grease meeting N.L.G.I. grades 1 or 2.
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5.TROUBLESHOOTING

Poor Clutch Release or Poor Engagement

Probable cause

Corrective action

Clutch adjustment incorrect.

Recheck adjustment as per instructions.

Air in clutch hydraulic line.

Bleed clutch hydraulic line as per instructions.

Flywhee! pilot bearing too tight in flywheel or on end
of drive gear.

Free pilot bearing with a light push. If bearing is
rough, replace it.

Damage clutch release bearing.

Replace bearing. Lubricate with recommended

lube.

Clutch release shaft projecting through release
yoke.

Relocate release shaft so that it does not project.
Check bell housing bushing and release yoke

for wear.

Release yoke contacting cover assembly at full

release position,

Replace release yoke with proper yoke.

Release yoke not aligned properly with release

bearing.

Check flywheel. Probably has been resurfaced

more than the 0.060" (1,52 mm) recommended.

Intermediate plate sticking on drive lugs

Check that drive pins are 90° square to flywheel
surface and that there is a minimum .006"
(0,152 mm) clearance between drivepins and
intermediate plate slots.

Pressure piate not retracting.

a. Check pressure plate drive lugs for 0.008"
(0,152 mm) clearance.

b. Check pressure plate retumn springs for
proper tension.

C. Check amount of release travel.

d. Lever nose out of groove.

Driven disc distorted.

Should be straight within 0.015" (0,381 mm).

Replace if distortion cannot be corrected.
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Poor Clutch Release or Poor Engagement (contd)

Probable cause

Corrective action

Worn splines on drive gear of transmission.

Check drive gear and driven disc hubs for

excessive wear.

Disc facings gummed with oil or grease.

Replace facings or entire disc. Cleaning not

recommended. Check for leak causing gumming.

Broken intermediate plate.

Replace entire intermediate plate/driven disc
assembly. Damage such as this is almost always

caused by abusive use of clutch.

Clutch Slipping

Probable Cause

Corrective action

Pedal has no free play

Re-adjust as per instructions.

Release mechanism binding.

Check release mechanism and linkage. Lube if
necessary.

Worn clutch facings.

Replace facings or complete disc, if

necessary.

Grease or oil on facings.

Replace facings.

Weak pressure springs.

Replace springs

Overloaded ciutch

Check to assure that proper clutch has been
specified.

Noisy Clutch

Probable Cause

Corrective action

Clutch release bearing dry or damaged.

Lubricate bearings or replace.

Flywheel pilot bearing dry or damaged.

Lubricate bearings or replace.

Clutch release bearing housing striking flywheel

ring.

Adijust clutch. Also check wear on cross
shafts, bell housing bushings and reiease yoke

ﬁngers.' Replace if necessary.

Improper clearance between drive slots and drive

lugs on pressure plates.

Clearance should be at least 0.006"
{0,152 mm)}.
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6. SPECIFICATIONS

Clutch Adjustment

PEUAITEE PIAY ...t ive s see et seeco e resese e s s ses st eeeesen e 1/4 £1/8" (623 mm)
Internal clUtch adJUSIMENE ...t ceeseeseeseeeseseeensesssetss e e een between 1/2-9/16" (13-14 mm)
FrEE traVEl SEHING.....uuvvs e ssitiristinneeerecssensersrsssssiasssssssseesnsesssossessmseesessssase s s sessse et et seeees s 1/8" {3 mm)
Clutch brake setting (between stopper and adjusting bolt} ............oeeoeeeeervereoverseesns between 1/4-3/8" (6-9 mm)
Clutch Assembly

MIBKE et s st een et et e bt DANA Cormp. (Spicer)
SUPDIEE RUMDBET .o .ottt ceemcenreesesenensesisss e sssess s ss st sesesesensensesmsessses et o s e e e e eees e s ee s seenese 108391-78
PPEVOST NUHIMIDEN c...ceot sttt s omsases s ersssessssss s seenesm s s sasesssaees e e e e ettt e eees e s 52-0147
NMOGEL . s sese b resesseeseaeee st et e e e e Easy Pedal
TYPC ettt e s ssr st e et Dry, two-plate, pull-type, manually adjustable (Kwik- Adjust)
SIZE o.utusrarmremrnsnrsssss st tsb s b res s ese s et b s E et e e et et et et e ee s e e eene 15 1/2" (394 mm)
Plate LOAA CAPACHY ..vvcerrnesssrienssaersecesnrenrrasssesesmasesssssssssnsseesesssesssssssssmnsssosesss e sesemsseeeeeeeeeen 4000 lbs (17 792 N)
Maximum TOrQUE CAPECHY .......oevvreerrremrmserseesssonemoeeseessssssesssssscsss s eessessss s seess e e 1450 ibfft (1966 N+m)
DiISC FACING THICKNESS ....vuvvieicerrnereenise e ssssssssessssessssseessnssseeseessessessssesssssessossseseess e s e eeeess 0.487/0.452
HUD Spline Size (N, SPINES) wuuuceecereeeemeeremtuescersasesieeee s eeeeseesesesemseeeesssees s sseeeseeseee e eee e e ees e 2" (10)
Disc Assembly Max. RUNOUL (T.LR.)......cuimeemeceeceeeseeeeseneseessessese s se e s seeeenss 0.015" (0,381 mm)
Disc Assembly Max. OUE-OF-FIAL .........ccemeeerrereeeine e sceeseeess s eesessseesss et teese e eee 0.020" {0,508 mm)
Release Sleeve BUShing DIa. (NBW) ....cuvvveveeseereeeeeeeeesene e sesesessss e ssse e 2.010/2.008" (51,054/51,003 mm)
Intermediate Plates, driving lugs to slot clearance (New Min.) ... oo vvveeeveeeeoseeee e, 0.008" (0,152 mm)
intermediate Plates, driving lugs fo slot clearance (max. wom).................... 0.015 10 .021" (0,381 to 0,508 mm)
Pressure Plates, driving lugs 10 slot clearance (NeW).........ovvevevuevrevcereesonno 0.003 to .010" (0,076 to 0,254 mm)
Pressure Plates, driving lugs to slot clearance (max. WOrn) ........o.vveveveveovevrnenns 0.016/.021" (0,406/0,533 mm)
Intermediate Plates & Pressure Plates: Out-0f-Flat..........ccovenn. 0.000 to .004 Concave (0,000 to 0,102 mm)
Scoring - Max. depth that can be re-USed..........oo.ecveeeeeeeeeeee e evereereenres e nes 0.015" (0,381 mm)
Release Sleeve Retainer, driving lugs to slot clearance (max. WOmM).........evev.eeeeveesreennne.n.. 0.020" (0,508 mm)
MaXimUM ENGING RPM ..o emeussssesssessteesseseess e sesesseesssees et e e eeeeeseeeeee s eseeeeeeeen 2600
Master Cylinder

MBHE e sttt et et et ettt ee et e eeeens Kongsberg Automotive
SUPPHET NUIMIDEI ..ottt cerceseesseessssss s esesesinssseses seceeasseessessessmeeseesss st es e seems e e eese e eee e eese 624409-P01
PIEVOST NUMDBET «..ovviteeeetts e semr s st ee s seesseseaesaessese s et e e sese et et seeeeene e 52-0139

VIBKE ot e s st et e e e et et ettt Kongsberg Automotive
SUPPHET NUMDBB.c.oevtcter sttt eesne s eesis e e esssess s s oeeeees s e s eee e et ese et eeee oo ee e 624410-P01
PIEVOST NUITIDET ... .ot seeera e e ssssessss e eseeeses e ensss st eee e e e e 52-0138
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Service Bulletins and Service Information Documents will be issued frorm time fo time to aquaint users
with the latest 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.
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1. FUEL SYSTEM

1.1 Description

A schematic of the fuel system is shown in figure 1. Fuel is drawn from the fuel tank through a manual shut-
off valve, the primary fuel filter or water separator and enters the fuel pump. Leaving the pump under
pressure, the fuel flows through the secondary fuel filter, a shut-off valve to cylinder head. The fue! flows to
injectors in the cylinder head through passages integral with the head. Surplus fuel exits at the rear of the
head just above the inlet, through a restrictive retum fiting which maintains fuel pressure in the system.
Finally, the fuet flows through the check valve and retums back to the fuel tank. Two preheaters are
available: 40 000 BTU or 80 000 BTU. If the vehicle is equipped with the 40 000 BTU preheater, the fuel is
drawn from the tank through the fuel pump to the preheater. If the vehicle is equipped with the 80 000 BTU
preheater the fuel is drawn from the fuel tank through a fuel fitter to the preheater. Excess fuel returns to the
fuel tank.

/—CHECKVALVE
TANK FILLER NECK
'_‘\:| —— COVERFLOW TUBE /
O |
H — £ FUEL TANK
i = ;
/
r
/
-_!
S — N R
[
. DRAIN PLUG ’
/- SHUT-OFF VALVE _\
] ’ : ‘;"
— . m SECONDARY FUEL FSLTER =7 Qé : J PRESSURE
. ' ' . ;] RELIEF VALVE
: . . /
: ' ' - PRIMING !
: e~ + SYSTEM ;
: L ! / ! (OPTIONALY | meyummime ———— 3 T
H ' ’: H A——————— " ENGNE SUPPLY LNE
! ' f —————— PREHEATER SUPPLYLNE oo
: ' '
. PRy - PREMEATER RETURN LINE —rve—ip --
P : SITEmoRIET ..
] ' ,
1 : !
e s =
Ly a
\._,l L
'
' . TANK FILLER NECK
N

= OVERFLOW TUBE

OO

PREHEATER LINE FUEL PUMP —/
WITH THE 40 000 BTU PREHEATER

PREHEATER FUEL FILTER

.E WITH THE 80 000 BTU PREHEATER
-_T : SRARLTIELEER GO 500 T 0560 600 B
ENGINE
Figure1: Fuel System Schematic 03005
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2. Fuel Lines and Flexible -
Hoses

Make a visual check for fuel leaks at all engine-
mounted fuel lines and connections and at the fuel
tank suction and return lines. Since fuel tanks are
susceptible to road hazards, leaks in this area
may best be detected by checking for
accumulation of fuel under the tanks. Engine
performance and auxiliary equipment is greatly
dependent on the ability of flexible hoses to
transfer lubricating oil, air, coolant and fuel oil.
Diligent maintsnance of hoses is an important
step in ensuring efficient, economical and safe
operation of engine and related equipment.

Check hoses daily as part of the pre-start-up
inspection. Examine hoses for leaks and check all
fitings, clamps and ties carefully. Make sure that
the hoses are not resting on or touching shaits,
couplings, heated surfaces, including exhaust
manifolds, any shamp edges or other obviously
hazardous areas. Since all machinery vibrates
and moves fo a cerain extent, clamps and ties
can fatigue with age. To ensure continued proper
suppont, inspect fasteners frequently and tighten
or replace them as necessary., Refer to the
schematic diagram of the fuel system (Fig. 1).

Caution: Oil level above the dipstick full
mark or a decrease in lube oil consumption
may indicate internal fuel leaks. Check oil level!
frequentiy.

3. Fuel Valves

Manual shut-off valves on engine fuel supply line
are located on the R.H. side of engine
compartment (Fig. 2). A manual shut-off valve is
located at the inlet side of the primary fuel filter
(fuel filter/water separator, if wvehicle is so
equipped) under the air compressor. Another
manual shut-off valve is located at the oulet side
of the secondary fuel filter, under the starter. No
manual valve is required on preheater fuel supply
line, since the positive-displacement fuel pump
(located close to the fuel tank) will shut off line
when it is not activated.

FUEL FILTERWATER SEPARATOR

03006
Figure 1: Location of Manual Shut-off Valves

4. Filters and Water Separator

The fuel system is equipped with primary and
secondary fuel filters for additional protection of
the injectors. A fuel filter/water separator can be
installed as an option. With this option, the primary
filter is removed and it is replaced by the fuel
filter/water separator (Fig. 2).

Note: The service intervals of the
filter/water separator element and the
secondary fuel filter cartridge are determined
by the operating conditions and cleanliness of
type of fuel used.
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4.1 Fuel Filter/Water Separator
Servicing

The fuel filter/water separator is located on the
RH. side of the engine compartment, on the
engine below the air compressor. The water
separator must be drained periodically or when
the indicator light on the central dashboard panel
is illuminated.

Replace the water separator element as follows.

1, Drain the fuel filter/water separator as
stated previously.

2. With engine off and engine fuel supply
line valves closed, remove the fitter
element from mounting head with bowl
connected (see subject "3. Fuel Valves”
of this section for valve location).

3. Remove bow] from filter element. Clean
bowl and O-ring gland.

Note: Bowlis reusable, do not discard,

4, Lubricate O-ring with clean diesel fusl or
motor oil and place it in bowl gland.

Caution: Do not use tool to tighten bowl.
Tighten by hand only.

5. Spin bowl onto new filter element snugly
by hand.
6. Lubricate filter to seal with clean diesel

fuel or motor ail.

7. Fill filter element/bowl assembly with
clean diesel fuel and attach onto
mounting head. Hand tighten an
additional 1/3 to 1/2 turm after full seal
contact is made.

8. Open valves of the engine fuel supply
line.

8. Run the engine and check for leaks.

Caution: If the water separator
continuously requires draining, it is possible
that water or sediment is accumulated in the
fuel tank. To correct this situation, open the
drain plug under the tank when the fuel gauge
indicates tank is 1/4 full in order to drain any
contaminant,

4.2 Fuel Filter Servicing
(Primary and Secondary)

The primary and secondary fue! filters are located
on the R.H. side of the engine compartment. The
primary filter is installed on the engine below the
air compressor. The secondary fuel filter is also
installed on the engine but below the starter.
They are of a spin-on type and must be replaced
every 12,000 miles (20 000 km) or once a year,
whichever comes first. :

A method of determining when filters are plugged
to the extent that they should be changed is
based on the fuel pressure at the cylinder head
fuel inlet fitting and the inlet restriction at the fuel
pump. In a clean system, the maximum pump inlet
restriction should not exceed 6 inches of mercury
(20.3 kPa) and must not exceed 12 inches of
mercury (41 kPa) with a dirty system.

At normal operating speeds and with the standard
0.080" restriction fittings, the fue! pressure at the
cylinder head inlet is 50-75 psi (345-577 kPa).
Change the fuel fiters whenever the inlet
restriction at the fuel pump reaches 12 inches of
mercury (42 kPa) at normal operating speeds and
whenever the fuel pressure -at the cylinder head
inlet fitting falls to the minimum fuel pressure given
above.

Change the filter cartridge(s) as follows.

Note: Use a suitable band wrench or filter
wrench, such as J22775, to remove the filters.

1. Stop engine, shut off the engine fuel
supply line valves (See "3. Fuel Valves"
for valve location). Unscrew and discard
filters,
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2. Fill new filter replacement cartridge(s)
with clean fuel oil, about two thirds (2/3).
Apply a thin coat of clean fuel oil on
gasket.

3. install new filters. Tighten until filter is
snug against the gasket, with no side
movement. Rotate an additional 1/2 turn
by hand.

4, QOpen engine fuel supply line valves.

Caution: Mechanical tightening of the fuel
filters is not recommended and may result in
seal and/or cartridge damage. Tighten the fuel
filters by hand only.

5. Start the engine and check for leaks.

Note: There is a fuel system shut-off valve
on the discharge side of the secondary fuel
filter. This check valve is designed to prevent
loss of fuel at time of filter replacement.

4.3 Preheater Fuel Filter

The preheater fuei filter is installed on the vehicle
only with the optional 80 00 BTU preheater. The
filter is located in the rear electric compartment.
Replace the filter every 50,000 miles (80 000 km)
or once a year, whichever comes first.

5. FUEL TANK

The vehicle is equipped with a welded stainless
steel fuel tank with a capacity of 230 US gal (871
liters). The tank is located next to the last baggage
compartment, between condenser and HVAC unit
compartiments (Heating, Ventilation and Air
Conditicning).

Dual filler necks are provided to refuel from either
side of vehicle; the left side fuel filler neck is
accessible through a fuel filling access door, while
access 1o the right fifler neck is possible through
the refrigerant dryer access door {see "Operator's
Manual”for details).

- A pressure relief valve in the tank relieves high

pressure buildup, and an air vent allows offset air
in the tank to escape during filling. A drain plug,
accessible from under the vehicle, is fitted at the
bottom of the tank.

5.1 Tank Removal/Installation

Note: Prior to removal, the fuel tank should
be completely drained by unscrewing the
drain plug. Ensure that the container used
has a capacity equal to the amount of fuel
remaining in the tank.

1. Open the condenser door (refer to
“Operator's Manual” for details). Remove
the fuel access panel. Locate the fuel
tank line connections (Fig. 3).

2. Unscrew the fuel engine return line,
engine supply iine fittings and the air vent
clamps. If applicable, unscrew the
preheater supply line and the preheater
return iine clamps.

] OEH3IBE22

Figure 2: Fuel Tank Access Panel Location

3. Disconnect all fuel and air vent fines,
alarms and fuel gauge connectors.

4. Unscrew the fuel tank filler neck tube
clamps. Disconnect tubes.
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Warning: Before removing the bofts
securing the tank to the frame, make sure that
the tank is supported adeguately. Failure to
do so could result in injury as well as damage
to the tank.

5. From under the vehicle, on the R.H. side,
unscrew the four bolts {two on each side)
retaining the tank support to the frame

bracket,

6. From under the vehigle, on the LH. side,
unscrew the six bolts (three on each
side) refaining the tank support to the
frame bracket. Remove the two mounting
plates located between the tank support
and frame brackets. Carefully remove
tank frorm under the vehicle.

7. Installation is the reverse of removal.

6. 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 fiter/water separator, if vehicle is
so equipped, and sometimes partially removed
from the secondary filter resulting in an insufficient
fuel supply to sustain engine firing. The primary
fuel fiter or fuel filter/water separator and
secondary filler must be free of air in order for the
systems to provide adequate fuel for the injectors.
When the engine runs out of fuel, the following
operations must be performed before restarting.

Fill fue! tank with the recommended fuel oil, If only
partial filing is possible, add a minimum of 10
gailons (38 liters) of fuel.

If the vehicle may be prime equipped with an
optional priming pump (see Fig. 1).

Start the priming pump. The switch is located in
the engine compartment and mounted on a small
box above the engine (between the starter button
and the starter selector switch). Start the engine
and check for leaks.

If the vehicle is not equipped with a priming
pump.

1. Unscrew the cap on the priming valve located
on the secondary filter.

2. Direct fuel under pressure 25 psi (172 kPa) to
the priming vaive using a quick coupling.

3. Start the engine and check for leaks.

7. FUEL PUMP INSTALLATION

The fuel pump is attached to a drive assembly
mounted on the rear side of the gear case.

1. If removed, install inlet and outlet fittings
in the cover of the fuel pump.

Note: New fittings have sealant already
applied. If reusing fittings, coat the threads
lightly with Loctite Pipe Sealant, Detroit Diesel
number J 26558-92, or equivalent, before
installing. To prevent sealant from enlering
fuel system, do not apply it to the first two 2)
threads of the fitting. Do not use teflon tape or
paste on the fittings.

2. Install drive coupling in drive hub of the
fuel pump. Install 2 new gasket to the
mounting flange of the pump.

3. Align the drive coupling with the coupling
on the fuel pump drive assembly pump
mounting bolt holes with those in the fuel
pump drive assembly.

4, Seat the pump squarely against the drive
assembly. Install three (3) fuel pump
mounting bolts and tighten them to 22-28
[bfsft (30-38 Nsm).

5. Connect the fuel inlet and outlet lines to
the fuel pump and tighten.

6. Prime engine fuel system before starting
engine to ensure pump seal lubrication
and prompt engine starting.
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8. FUEL OIL SPECIFICATIONS

The quality of fuel oil used for high speed diesel
engine operaticn is a very important factor in
oblaining satisfactory engine performance, long
engine life and acceptable exhaust emission
levels. The fuel oil should meet ASTM designation
D 975. Grade 1-D is recommended, but grade 2-D
is also acceptable.

Note: These fuel grades are very similar to
grade DF-1 or DF-2 of Federal Specifications
VV-F-800. For detailed fuel recommendations,
refer to publication "Engine Requirements-
Lubricating Oil, Fuel, and Filters" #75E270
available from Detroit Diesel Distributors.

9. AIR CLEANER (dry type)

H3 vehicles are 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
intake duct integrated to the R.H. side of the rear
cap, next to the last window of vehicle, then flows
through a pre-cleaner and finally through the air
cleaner. The pre-cleaner removes dust and
moisture from air and drains dust and moisture by
means of a discharge tube at the boitom of the
pre-cleaner. The pre-cleaner is in series with a
replaceable impregnaled paper filter element (air
cleaner) (Fig. 4).

Figure 3 : Air Cleaner owtin m 3007
9.1 Pre-Cleaner Servicing

The pre-cleaner is designed to be self-cleaning;
however, it should be inspected and any
accumulated foreign material removed during the
periodic repiacement of the impregnated paper
filter element.

9.2 Air Cleaner Servicing

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

Install cleaner element as follows:

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

2. Install the air cleaner element.
3. Make sure that the element seals securely.

4. Inspect element cover gasket and replace if
necessary.

Whenever it becomes necessary t0 remove the
air cleaner assembly (dry type) for maintenance or
other repair in this area, great care should be
taken when installing air cleaner assembly.
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The pre-fitter should be installed snugly in the air
duct and clamped tightly to the air cleaner inlet to
prevent any dust infiltration into the air cleaner.

9.3 General
Recommendations

The following maintenance procedures will ensure
efficient air cleaner operation:

1. Keep the air cleaner housing tight on the
air intake pipe.
2. Make sure the correct filters are used for
replacetment.
3. Keep the air cleaner properly assembled
- 50 the joints are air-tight.
4, Immediately repair any damage to the air

cleaner or related parts.

5. inspect, clean or replace the air cleaner
or elements as operating conditions
warrant. Whenever an element has been
removed from the air cleaner housing the
inside surface of the housing must be
cleaned with a soft clean cloth,

6. Periodically inspect the entire system.
Dust-laden air can pass through an
almost invisible crack or opening which
may eventually cause damage to an
engine.

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

8. Do not ignore the waming given by the air
restriction indicator. This could result in
serious engine damage.

9, Store new elements in a closed area free
from dust and possible damage.

9.4 Air Cleaner Restriction
Indicator

A resettable restriction indicator is installed on the
engine air intake duct near the turbocharger in the
engine compartment, to constanlly monitor the
level of vacuum between the air cleaner and
engine in order to detect and indicate an abnormal
increase in vacuum due to a dit-laden and
therefore restricted air cleaner element.

When the red signal flag locks in full view, the air
cleaner element must be inspected and replaced
if necessary. The indicator flag must be reset by
pressing on its extremity (Fig. 5).

/

Flag
Figure 5: Air Cleaner Restriction Indicator ozxssra
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10. SPECIFICATIONS

Primary/Water Separator (optional)
May be used instead in place of the primary filter {(never use with a primary filter).

VK ot b b arseneere e s see e e e st e st e bt e o e seeeeeee e eervens Racor
Ty vt se ettt esm e e e snen st st gpen en e S At esr TR TR e R A e A se Rt AR ERee S aE e SR SRS e RE S e sme e e e nan e senrmenae Spir-on
SUPDNET TIUMDE «.e.cvsriis sttt vaeesesrare s rs et ses s arasassesssas s s ba b b b e em e e aermsaenaemneennsenseasassesans 53202
PTEVOSE MUMDET ..ottt asas s e s e st sms s e ane s e s s s a8 sstmname s see st sense st me e smeemese e seansssnnestasasen 53-1390
Primary Fue! Filter

B .. ettt e sttt et et e s e e s e e e At ne st ame s e bn b aes e na et an ettt emtamen b sememsesesmen o AC
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THE RACOR 20 SERIES SPIN-ON
FUEL FILTER/WATER SEPARATCRS
CAN SOLVE DIESEL FUEL
PROBLEMS UNDER ANY
QPERATING CONDITICNS IN THE
WORLD.

Advancaed Flitration/
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 sclid
contamnants to accumulate in the in-
ner chamber of the filtersseparator
bowl. Then they are draned off
through a positive seal drain valve. This
primary separation or pre-¢cleaning

Pressure Applications

The Muiti-Media Coalescer
Replacement Filter Elemant is for
pressure side installations where the
fuel has passed through a transfer
pump and a coalescing filtration action
is nacessary for a high degree of water
removal efiectivenass. With the
coalescer replacement filter element,
99+ % of free and emulsified water an
damaging solid particulate
contaminants are removed. Ventcap s
standard.

,-——-—'/_' - "4 7y
- | i -
A 5 !

220

Height 8" (203 mm)

Whdth 4° (102 mm)

Depth 4" (102 mm}

Mazx. Flow Rate 30 gph (114 Iph)
Weight1751bs.{.79 kgs }

. . ] Element Model No R14 Cas
stage gives extended elemant life. = . Duat Media Codescer
The 20 Series Filter/Separator units : ! ' fo o Capacity 80 gms 75 gms
are compact and easy to service. . ; ' : Dirt Removal Rating  96% at2 micronwiACF T D

i ' Water Removal less than less th
Vacuum (Suction) Applications ’ i PE E mc.mv 10ppm free JOD;m ree
The Dual Media Replacement Filtar by ) gert e ater
Element uses a new Racor two-stage ' : 25 e
process of Dual Phase Repelling Ac- i e el
tion and Dual Phase Fiitration to ! Depth 4* (102 mm)
remove virtually 100% of the wen ::oz':ba:t;i? '?hmo o
remaining free water and damaging grim e
solid particulate contaminants from Element Model No. nu?::m c “c'ﬁ‘ o
diesel fuel. Primer pump, vent cap and o e —_—
check valve are stardard. ptions Dirt Capaity 117 gms. 107 gms
Electrical in-filter heater {Soft C-24)
Matal Bowl Dirt Removal Rating 9% a2 micronw/ACFTD
Servic i Water Removal less than less than
e Indicator Pacme Efficiency 10ppm free Mpom tree
(water sensor and element Effluent: warer waler
change monitor}
Racor additives are specially Racor RX-100 * Cleans fuel lines, pumps and

formulated to be completely
compatible with enginas, fuel filters
and water separators. They contain no
darnaging al¢cohol and keep fuel in the
best possible conditien for all diessl
engine applications.

SUPER CONCENTRATED.
COMPARE TREATMENT COST PER
GALLON OF FUEL.

Cold Weather Disssl Additive

¢ Contains a pour point depressant
fuel conditioner

¢ Kesps fuel flowing down to
—40°F (—40°C).

¢ Improves engine perfarmance
reduces engine wear

s Eases starting, aids combustion,
pravents comosion

* Eliminates waxing and clogged
filtars

injectors
Parte. Typc Size Treatament
111179 RX-1¢:2 100z, 15-30 Gallons
11-1180 RX-100 3202. 150-200 Galons
11-1181 RX-100 1gal. 1.000 Gallons
11-1284 RX-100 2.50s. 5.000 Gajlons
11-1285 RX-100 20gal. 55.000Galons

(Continued on Page 16)




Racor RX-200

Diesel Treatment
* improves engine performance
¢ Cleans fuel hnes. pumps ang.

inectors
* Eases starting and prevents
corrosion
PartNo. Type Size Treatment BUTT SPLICE
11-1270 RX.200 100z Qne 100z Instaillation Instructions
Can Per Tanktyl
11-1274 RX-200 320z. 150-200 Galions
Racor RX.300
Marine Diese! Treatment e

Formulated for diesel fuel in a marine
ervironment, RX-300—
* Contains a biocide and fuel

——— o ]
1

Select splice of appropnate size. Sinp

conditioner wirss 0.3 tnsen into cnmp barrel.
* Prevents fungi, bacteria and algae —_— g N e A = L
arowtn B
* Cleans fuel fines. pumps and 2.
injectors Crimp using cnmp tool for preinsulated
* Improves engine performance cnmps.
¢ Provides rust protection and e
lubrication throughout the entire L
Systemn 3
Heat splice with heat gun untl tubing
PartNo. Type Size Treatment recovers and adhesive fiows,
11-1286 RX-300 100z 50 Galions
11-1267 RX-300 320z 500 Gaflona
111268 AX.300 1gal 5.000 Galions
11-1269 RX-300 20gal. 100.000 Ga¥ons

All products manutactured or distributed
and no othery:

RACOR LIMITED WARRANTIES STATEMENT
by Racor ars subject to the foflewing, and only the tollowing, LIMITED EXPRESS WARRANTIES,

Parker Hannifin Corporation
Racor Divison

PO. Box 3208

Mocesto. CA 95353 USA
8007344-1288, 209/521.7880
Telex 359-408 RACOR MSTO

thnmdhﬂmmwmﬂi-mom-m

INSTALLATION INSTRUCTIONS
Racor Pan No. 7091FG
tn Alaska. Caiifomus and Mawas, cail 1-209-521-7880 9-90/24M
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1. MAINTENANCE

The exhaust system should be inspected periodically for restrictions and leaks. The exhaust system is shown
in figure 1. Restrictions such as kinked or crimped pipes result in excessive back pressure which can lead to
increased fuel consumption, power loss, and possible damage to engine combustion chamber components.
Exhaust leaks are commonly the result of loose clamp bolts, corroded pipes, or a punctured muffler. In
addition to excessive noise, a leaking exhaust system could allow toxic gases to enter the vehicle. Inspect
the exhaust system as foliows:

» Atvehicle inspection intervals;
e Whenever a change is noliced in the sound of the exhaust system; and

¢ Whenever the exhaust system is damaged.

EXHAUST
PIPE
|, BELLOWS
[+]
A
‘ -
_I TAI_L PIPE
MUFFLER
U-CLAMP
¥ RUBBER
MOUNT
Figure 1: Exhaust System 04001
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. Replace damaged or corroded exhaust system
components without delay.

When operating the engine in a service garage or
in a closed area, the exhaust must be vented to
the outside. Place the shop vent hose over the
exhaust outiet pipe.

Warning: Avoid breathing exhaust gases.
Exhaust contains carbon monoxide which is
odorless and colorless, Carbon monoxide is a
dangerous  gas which can  cause
unconsciousness 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.

2. MUFFLER
REMOVAL/INSTALLATION

Warning: Make sure the that muffler and
components are cold before removing or
installing components.

1. Remove bolts and clamps securing
exhaust pipe bellows to the muifler.”

2, Support the muffler from under the
vehicle.

3 Remove U-clamp which retains the tail
pipe to the mulffier.

4. Remove belt holding the tail pipe to the
frame bracket.

5. Remove the tail pipe.

6. Remove the fasteners holding the four

rubber mounts to the frame brackets.
Remove the fasteners securing the
rubber mounts to the muffler brackets.

Note: The tront retaining bolts are accessible
from the L.H. side tag axle wheel housing.

7. Remove rubber mounts. Lower muffler
from under vehicle.

8. Remove parts which are attached to the
muffler - such as brackets and collar.
Inspect and replace pieces if necessary.
Reinstall parts on the new muffler.

9. Installation is the reverse of removal.

3. FLEXIBLE TUBE
INSTALLATION

The flexible exhaust tube contains an inside rigid
pipe. To allow appropriate flexibility for assembly,
make sure that the rigid pipe is concentric to the
flexible part. To maintain the pipe centered at the
time of installation, cardboard spacers must be
inserted at four places at equal distance around it
(Fig. 2). These spacers may be left in place and
will deteriorate over time.

CARDBOARD
SPACER
’— FLEXIBLE TUBE
RIGID PHPE
Figure 2: Flexible Tube Installation 04003
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Section 05 : COOLING SYSTEM

1. COOLING SYSTEM

1.1 Description

A radiator and thermo-modulated fan are used to effectively dissipate the heat generated by the engine.
A centrifugal-type water pump is used to circulate the engine coolant (Fig.1).

Two full blocking-type thermostats are used in the water outlet passage to contro! the flow of coolant,
providing fast engine warm-up and regulating coolant temperature.

SURGE TANK

THERMOSTATS

o HEATING SYSTEM

=) e
1 /g;,,

4 TRANSMISSION COOLER

.

CIRCUIT WITH AUTOMATIC TRANSMISSION

RADIATOR

_ >L<FAN DRIVE

Figure 1: Cooling System 05023
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The engine coolant is drawn from the lower
portion of the radiator by the water pump and is
forced through the oil cooler and into the cylinder
block. For vehicles with automatic transmissions
the coolant circulates in the transmission cooler
before going through the oil cooler and the
cylinder block.

From the cylinder block, the coolant passes up
through the cylinder head when the engine is at

nommal operating temperature, through the-

thermostat housing and into the upper portion of
the radiator. Then the coolant passes through a
series of tubes where the coolant temperature is
lowered by air streams creaied by the revolving
fan and the motion of the vehicle.

Upon starting a cold engine, or when the coolant
is below operating temperature, the closed
thermostats direct coolant flow from the
thermostat housing through the by-pass tube to
the water pump. Coolant is recirculated through
the engine to aid engine warm-up. When the
thermostat opening temperature is reached,
coolant flow is divided between the radiator inlet
and the by-pass tube. When the thermostats are
completely open, all of the coolant flow is to the
radiator inlet. ’

The cooling system is filled through z filler cap on
the surge tank (Fig. 2). A pressure cap at right of
surge tank is used to maintain pressure within the
system. When the system exceeds nomal
pressure rating (14 psi - 96.53 kPa), the cap
releases air and if necessary , coolant through the
overflow tube. Two thermostats are located in the
housings attached to the right side of the cylinder
head.

A water temperature sensor mounted on the
cylinder head (radiator side) is also supplied for
engine protection purposes.

Figure 2: Cooling System Surge Tank 05024
The engine cooling system is aiso used to provide
hot coolant for the vehicle heating system. Refer
to Section 22, Heating and Air for information
relating to heating system water circulation.
Inspect cooling system as follows:

1.2 Maintenance

A systematic routine inspection of cooling system
components is essential to ensure maximum
engine and heating system efficiency.

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

. Maintain the prescribed inhibitor strength

levels as required. Coolant and inhibitor
concentration must be checked at each
oil change, every 12,500 miles (20 000
km) or once a year, whichever comes first
to ensure inhibitor strengh. For vehicles
equipped with coolant filter, replace
precharge element fiter with a
maintenance element filter. If the vehicle
is not equipped with the fitter, add the
recommended inhibitor concentration to
the antifreezefwater solution.




Section 05 : COOLING SYSTEM

. Drain, flush, thoroughly cleaned and refill
the system every two years or every
200,000 miles {320 000 km), whichever
comes first. For vehicles equipped with
coolant filter, change the precharge
element filter or the existing maintenance
element filter for a new maintenance
element fiter. If the wvehicle is not
equipped with the fiter, add . the
recommended inhibitor concentration to
the antifreeze/water solution.

Note: Do not add inhibitors to the
antifreeze/water solution when vehicle is
equipped with a coolant filter.

Note: The coolant must be discarded in a

environmentally safe manner.
Vehicles without coolant filter.

Refer to Malcool 3000 with Stabil-Aid
bulletin annexed to the end of this section
for preventive maintenance (at each oil
change) and inilial treatment instructions
(each time the cooling system is drained,
flushed and cleaned).

Vehicles with coolant filter.

Change the coolant precharge element
filter for a maintenance element filter at
each oil change (see specifications at the
end of this section) and replace existing
maintenance filter with a new one . Use a
coolant precharge filter each time the
cooling system is drained, flushed and

cleaned.

. Check belts for proper tension. Adjust as
necessary. Replace any frayed or badly
worn belts.

. Check radiator cores for leaks. Make sure

the cores are not clogged with dirt or
insects. To avoid damaging the fins,
clean cores with a low pressure air hose.
Steam clean if required.

. Inspect the water pump operation. A

leaky pump sucks in air, increasing -

corrosion.

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

Note: in order to ensure the integrity of the
system, periodically check cooling system
pressure. Pressurize the cooling system to
103-138 kPa (15-20 psi) using Radiator and
Cooling System Tester, J24460-1. Do not
exceed 138 kPa (20 psi). Any measurable drop
in pressure may indicate a leak. Whenever the
oil pan is removed, check the cooling system
pressure as a means of identifying any
incipient coolant leaks. Make sure that the
cause of the internal leak has been corrected
before flushing the contaminated system.

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 recommended that "Dow
Corning RTV-102 Compound” or any equivalent
product be applied on cast surfaces prior to hose
installation.

Caution: Castings should be clean and free
of oil and grease before applying compound.
No other sealer should be used with RTV-102
compound.

2. HOSES

2.1 Inspection

Rotten, swollen, and wom out hoses or loose
connections are frequent causes of cooling
system problems.

Serious overheating is often caused by an old
hose collapsing 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 cracked or swollen,
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When instaling 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.

3. CONSTANT-TORQUE HOSE
CLAMPS '

3.1 Description

All hose clamps of 1 3/8" 1.D. and over, used on
the heating and cooling systems, are of the
‘constant-torque” 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
sealing pressure.

This type of clamp is designed to automaticaily
adjust its diameter to compensate for the normal
expansion/contraction of a hose and metal
connection thal occurs during vehicle operation
and shutdown. The consiant-forque clamp
virtually eliminates coolant iosses due to “cold
flow" leakage and greatly minimizes clamp
maintenance.

3.2 Iinstaliation

Use torque wrench for proper installation. The
recommended torque-is 90 to 100 Ibfein, (10 to 11
Nem). The Belleville spring washer stacks should
be nearly collapsed flat and the screw tip should
extend 1/4" (6 mm) beyond the housing (see fig.
3).

Caution:  The hose clamps will break if
overtorqued. Do not overtighten, especially
during cold weather when hose has
contracted,

— e 14" (6 mm)

VISUAL TORQUE
CHECK FEATURE

Figure 3: Constant-torque Clamp MASE(502

3.3 Maintenance

The constant-torque clamps contain a “visual
lorque check” feature. 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 (Fig. 3). Since the
constant-torque ciamp automatically adjusts to
keep a consistent sealing pressure, there is no
need to retorque hose clamps on a regular basis.
During vehicle aperation and shutdown, the screw
tip will adjust according to the temperature and
pressure changes. Proper torque instailation
should be checked at room temperature.

4. COOLANT

4.1 Thawing cooling System

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

4.2 Coolant Level Verification

Coolant level is correct when the cold coolant is
visible through the surge tank sight glass. If
coolant level is low, fill cooling system {Fig. 4).
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-Surge Tank
Sight Glass~

Figure 4: Coolant Level! Verification OEHIB724

4.3 Cooling Level Sensor

The "loss of coolant waming device", consists of
a level probe mounted on the surge tank and a
sensor module mounted on the vehicle. The
module sends a signal to the ECM to indicate
coolant level. If the coolant level drops below the
probe the Check Engine light flashed and
diagnostic code is registered (see Section 1,
Engine).

Caution: Do not run engine with the Check
Engine light flashing,

The level probe is mounted on the R.H. side of the
surge tank while the efectronic module is mounted
inside the rear electric junction box.

4.4 Coolant Requirements

The coolant provides a medium for heat transfer
and controls the internal temperature of the
engine during operation. In an engine having
proper coolant flow, some of the combustion heat
is conveyed through the cylinder walls and the
cylinder head into the coolant. Without adequate
coolant, normal heat transfer cannot take place
within the engine and engine temperature rapidly
rises. Therefore, coolant must be carefully
selected and properly maintained.

Coolant solutions must be carefully selected and
properly maintained in order to meet the following
basic requirements:

1. Provide adeguate heat transfer.

2, Provide nprotection from cavitation
damage.

3. Provide a comosion/erosion-resistant

environment within the cooling system.

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

5. Be compatible with the cooling system
hose and seal materials.

6. Provide adequate freeze protection
during cold weather operation.

The first five requirements are satisfied by
combining suitable water with refiable inhibitors.
When freeze protection is required, a solution of
suitable water and antifreeze containing adequate
inhibitors  wili provide a satisfactory coolant.
Ethylene glycol-based antifreeze is recommended
for use in Series 60 engines. The cooling system
capacity is 24 US gal (91 liters).

Note: In general, antifreeze does not contain
adequate - inhibitors. For this reason,
supplemental coolant additives are required.

For a complete overview of engine coolants used
with Detroit Diesel Engines, refer to Section 13.3
Coolant specification in the Detroit Diesel Engine
manual.

4.5 General Cooling System
Recommendations

Always maintain cooling system at the proper
coolant level. Check coolant leve! daily.

The cooling system must be pressurized to
prevent localized boiling of coolant. The system
must be kept clean and leak-free. The filler cap
and pressure cap must be checked periodically
for proper operation.
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4.6 Coolant
Recommendations

1. Always use recormmended antifreeze,
inhibitor and  water at proper
concentration levels. A 50% coolant/water
solution is normally used as factory fill.
Concentrations over 70% is not
recommended because of poor heat
transfer capability, adverse freeze
protection  and silicate  dropout.
Concentrations below 30% offers little
freeze, boilover or corrosion protection.

2. Use only ethylene glycol antifreeze
meeting the GM 6038-M or ASTM D 4985
formulation, or an equivalent antifreeze
with a 0.15% maximum silicate content
meeting GM 1899-M performance
specifications. '

3. Use an antifreeze solution year-round far
freeze and boil-over protection. Seasonal
changing of ceolant from an antifreeze
solution to an inhibitor/water solution is
recommended.

4. Pre-mix coclant makeup solutions at
proper concenirations before adding to
the cooling system.

5. Maintain the prescribed inhibitor strength
levels as required.

Vehicles Without Coolant Filter

Refer to Nalcool 3000 with Stabil-Aid bulletin
annexed to the end of this section for preventive
maintenance (at each oil change) and initial
treatment instructions (each time the cooling
system is drained, flushed and cleaned).

Vehicles With Coolant Filter

Change the coolant maintenance filter at each oil
change (see specifications at the end of this
section}. Use a coolant precharge filter each time
the cooling system is drained, flushed and
cleaned.

Note: The coolant filter contain inhibitors.

6. Do not mix different base inhibitor
packages.
7. Use only non-chromate inhibitors.

Caution: DO NOT USE THE
FOLLOWING:

« Soluble oil
» Chromate inhibitor
s Methoxy propanol-base antifreeze
+  Methyl alcohol-base antifreeze
+ Sealer additives or antifreezes containing
sealer additives
8. Distilled water is recommended.
9. Always maintain proper coolant level.

Note: Always test the solution before adding
water or antifregze.

10, If not at the proper protection level, mix

coclantwater solution to the proper
concentration before adding to the cooling
system.

Warning:  Never remove fill cap while
coolant is hot. When coolant is at ambient
temperature, release pressure from sysiem by
turning the pressure cap counterciockwise 1/4
turn; then remove filler cap slowly. A sudden
release of pressure from a heated cooling
system can result in severe burns from the
expulsion of hot coolant. .

4.7 Draining Cooling System

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

The engine and related components may be
drained as follows:
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1. Stop engine and allow engine fin o cool.
Close both heater line shutoff valves. One
located in the engine compartment under
the radiator fan gearbox (Fig. 5). The
other heater line shutoff valve is located
in the LH. rear electric compariment
(near the preheater, see Fig. 6). Refer to
Section 22, Preheating System, to gain
access to the preheater and the heater
line shutoff valve . o5

Warning: Before proceeding with the
- following steps, make sure that coolant has
cooled down, The sudden release of pressure
from a heated cooling system can result in
loss of coolant and severe burns (scalding)
from the hot liquid.

Figure 5: Engine Compartment 05025

2. Remove the pressure cap. Removal of
the pressure cap permits air {0 enter the
cooling passages and the coolant to drain
completely from system.

3 Open the drain cock located at the right
rear corner of the engine (Fig. 7).

4. Open the water pump housing infet line
drain cock (Fig. 8).

5. Open the drain cock at the bottom of the
thermostat housing to drain the coolant
trapped above the thermostats (Fig. 8).

6. Open the water pump drain cock (Fig. 10,
if applicable).
7. Open the radiator drain cock (Fig. 5).
8. Open engine drain cock (Fig. 11).

Note: if freezing weather is anticipated and
the engine is not protected by antifreeze, drain
the cooling system completely when the
engine is not use. Leave the drain plugs out
until the cooling system is refilled. Trapped
water in the cylinder block, radiator or other
engine parts may freeze and expand resufting
in damage to the engine,

Figure 7: Right ear Corner of Engine 05027
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Figure 11: Engine Drain Cock 05031

To drain the entire system, repeat the previous
steps while maintaining the shutoff valves in their
open position. Follow the procedure under the
heading Draining Heating System in Section 22, to
simultaneously drain the heating units.

4.8 Refilling Cooling system

‘\ If only the engine and related components have

- _ ‘ been drained, place the two heater line shutoff

TERYOSTT ELoGK R _ valves in their closed position, then proceed as
DEEEENE y = follows:

Figure 9: Thermostat Block Drain Plu 0029 1. Close all drain cocks. Refer to the
draining cooling system procedure for the
location of draining points.

2, From the surge tank filler cap inlet, refili

cooling system with a recommended
ethylene glycol-base antifreeze and water
solution with the required concentration.
Add required Detroit Diesel selected
product cocling system inhibitors.

Note: The coolant level should remain within
two inches of the surge tank filler neck.

Note: Make sure that the vent line from the
top of the thermostat housing is properly
connected and not obstructed, The vent line
(thermostat housing dome to radiator top
tank) is required to ensure complete engine fili
and proper venting of air in the system.
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3. Install the filler and pressure caps. Start
the engine and run it at fast idie until
normal operating temperature is reached
{check for leaks).

Note: it for any reason, the coolant level
drops below the surge tank level probe, the
Check Engine light will ffash.

4. Stop engine and fet cool.

Caution: Never pour cold coolant into a hot
engine. The sudden change in temperature
may crack the cylinder heads or block.

5. Open the two heater line shutoff valves.
Check the coolant level in the surge tank.
Add coolant as required.

If the entire system has been drained, repeat the
previous steps while keeping the two heater line
shutoff valves in the "Open” position. With engine
running, activate the driver's and centrai heating
systems to permit coolant circulation. Bleed the
heater cores as explained in Section 22, under
heading Bleeding Heating System.

4.9 Flushing

if the cooling system is contaminated, flush the
cooling system as follows:

1. Drain the coolant from the engine.

2. Refill with soft clean water.

Note: It the engine is hot, fill slowly to
prevent rapid cooling and distortion of the
engine castings.

3. Start the engine and operate it for 15
minutes after the thermostals have
opened to thoroughly circutate the water.

4, Drain the unit completely.
5. Refill with clean water and operate for 15
minutes after the thermostats have

opened.

i0

6. Drain the unit completely.

7. Fill with 50/50 anfifreeze and water
solution. Add required inhibitors. Change
the coolant filter (if applicable) for a
precharge filter. In this case, do not mix
inhibitors with antifreeze/water solution.

4.10 Cooling System Cleaners

If the engine overheats, and the fan bek tension,
water level, and thermostat operation have been
found to be satisfactory, it may be necessary to
clean and flush the entire cooling system.

Remove scale formation by using a reputable and
safe descaling solvent. immediately after using
the descaling solvent, neutralize the systemn with
the neutralizer. It is important that the directions
printed on the container of the descaler be
thoroughly read and followed.

After the solvent and neutralizer have been used,
completely drain the engine and radiator and
reverse flush before filling the system.

4.11 Reverse Flushing

After the engine and radiator have been
thoroughly cleaned, reverse flush the system. The
water pump should be removed and the radiator
and engine reverse flushed separately to prevent
dirt and scale deposits clogging the radiator tubes
or being forced through the pump. Reverse
flushing is accomplished by hot water, under
pressure, being forced through the cooling system
in a direction opposite to the normal flow of
coolant, loosening and forcing deposits out.

Radiator Reverse Fiushing

. The radiator is reverse flushed as follows:

1. Remove the radiator inlet and outlet
hoses. Replace the radiator cap.

2. Attach a hose to the top of the radiator to
lead water away from the engine.
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3. Attach a hose at the bottom of the

radiator. Insert a flushing gun in the hose.
4. Connect the water hose of the gun to the
water outlet and the air hose to the
compressed air outlet.
5. Tum on the water. When the radiator is

full, turn on the air in short blasts, allowing
the radiator to fill between blasts.

6. Continue flushing until only clean water is
expelled from the radiator.

Cylinder Head and Cylinder Reverse Flushing

The cylinder block and cylinder head water
passages are reverse flushed as follows:

1. Remove the thermostats and the water
pump.

2. Attach a hose to the water inlet of oil
cooler housing to drain water away from
engine.

3. Attach a hose to the water outlet at the

top of the cylinder head (thermostat
Rousing). Insert the flushing gun in the
ose.

Caution: Apply air gradually. Do not exert
more than 138 kPa (20 psi) air pressure. Too
great a pressure may rupture a radiator fube.

4. Turn on the water. When the jackets are
filled, tum on the air in short blasts,
allowing the engine to fil with water
between air blasts.

5. Continue flushing until the water from the
engine runs clean.

If scale deposits in the radiator cannot be
removed by chemical cleaners reverse flushing as
outlined above, it may be necessary to remove
the upper tank and clean out the individual
radiator tubes with flat steel rods. Circulate the
water through the radiator core from the bottom to
the top during this operation.
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5. Coolant Filter
Type) (if applicable)

(Spin-on

5.1 Description

The engine cooling system filier is used to:
clminate the adding of inhibitors in the
antifreeze/water solution; and filter impurities such
as scale or sand from the coolant. The filter is
available as optional equipment. It is mounted to
the engine cradle (close to the engine water
pump, Fig. 12).

The precharge element filter lasts for 12,500 miles
(20 000km) or a year, whichever comes first.
Replace the precharge element filter with a
maintenance element filter, which lasts for
200,000 miles (320 000 km) or every two vears,
whichever comes first. Every time the cooling
system is flushed, drained and cleaned, you must
first install a precharge element fitter for its
required lifespan; then install a maintenance
element filter. Both filters must be changed at
specified intervals.

Figure 12: Coolant Filter Location

Note: If. a coolant system filter and
conditioner is to be installed on an engine
which has been in service, drain and fiush the
;:_?toling system prior to installation of the
ilter,

To replace a filter:

1. Cldse the two shutoff cocks at the filter
mounting heads. Unscrew the old filters
from under the vehicle.

Remove and discard the filter.

3. Clean the filter adapter with a clean, lint-
free cloth.
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4, Coat surface of gasket with oil. Tighten
2/3 to 1 turn after gasket contacts base.

5. Open the two shutoff cocks at filter.

6. Start engine and check for leaks.

Caution: Do not exceed recommanded
service intervals,

6. RADIATOR

The radiator is mounted at the L.H. side of engine
compartment. The radiator is designed to reduce
the temperaiure of the coolant under all operating
conditions. It is essential that the radiator core be
kept free from corrosion and scale at all times.

6.1 Maintenance

Inspect the exterior of the radiator core every
25,000 miles (40 000 km) or once a year,
whichever comes first. Clean radiator with a
quality grease solvent, such as a mineral spirits
and dry with compressed air. Do not use fuel oil,
kerosene or gasoline. it may be necessary to
clean the radiator more frequently if the engine is
being operated in extremely dusty or dirty areas.

7. RADIATOR VARIABLE
SPEED FAN

7.1 Description

The radiator speed fan is thermostatic. The two
speeds are conirolied by the engine temperature
{coolant temperature and air inlet temperature).
The fan drive clutch is electromagnetic. An electric
current regulates speeds by activating one
magnetic coil for the first speed and two magnetic
coils for the second speed.

The settings are:

For Series 60 engine

Motor serial number less or equal to (<=)
06R0124000.

+ 204°F (96°C) First speed
+ 208°F (98°C) Second speed
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For Series 50 aﬁd Series 60 engine motor serial
number from 06R0194000 inclusively and more

(=<).

+ 196°F (91°C} First speed
* 203°F (95°C) Second speed

Caution: Mechanical locking device. In

case of an electrical power failure: unscrew
the bolt from the end of the shaft and screw it
into the locking plate. This procedure will
prevent engine overheating (Fig. 13).

- e i v
Figure 13: Mechanical Locking Device 05033

7.2 Maintenance

1. Clean the fan and related parts with clean
fuel oil. Dry with compressed air. Do not
clean with steam or high pressure jet.

2, Check the fan blades for cracks or other
damage. Replace the fan if the blades are
cracked or deformed.

a. Remove any rust or rough spots in the

grooves of the fan pulley. If the grooves
are damaged or severely wom, replace

the pulleys.

4. Do not add any fluids or lubricants to the
fan drive.

5. Do not restrict fan rotation during engine

operation for any reason.
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6. Do not operate fan drive with a damaged
fan assembly. Replace a damaged fan
as soon as a fault is found.

7. Immediately investigate and correct any
operator complaint involving drive or
cooling system performance.

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

7.3 Inspection
Inspect as follows:

Warning: Set the starter selector switch in
the engine compartment to the "Off" position
to prevent accidental starting of the engine.

¢ Check security of fasteners holding fan blade
assembly to fan drive.

» Check coupling installation to gearbox.

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

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

+ Turn fan through at least 360° of rotation. It
should turn smoothly, and be free of
resistance.

7.4 ThermoStat Operation

The temperature of the engine coolant is
controled by two blocking-type thermostats
located in a housing attached to the right side of
the cylinder head (Fig. 14).

13

Figure 14: Thermostat and Related Parts 05034
At coolant temperature beiow approximately
190°F (88°C), the thermostiat valves remain
closed and block the flow of coolant from the
engine to the radiator. During this period, all of the
coolant in the system is recirculated through the
engine and directed back to suction side of the
water pump via a bypass tube. As the coolant
ternperature rises above 190°F (88°C) the
thermostat valves start to open, restricting the
bypass system, and allowing a portion of the
coolant to circulate through the radiator. When the
coolant temperature reaches approximately 205-
207°F (96-97°C) thermostat valves are fully open,
the bypass system is blocked off, and the coolant
is directed through the radiator.

8. FAN GEARBOX

8.1 Description

The radiator fan is belt driven from the engine
crankshaft pulley through a gearbox standard
assembiy which is provided with two output output
shafts.

8.2 Maintenance

Break-in the gearbox oil at 3 000 miles (4 800 km)
and subsequently every 50,000 miles (80 000 km)
Or once a year, whichever comes first.
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8.3 Oil Change

1.

7 Figure 15: Fan Gearbox 7 ‘ 05008

Stop engine and make sure that ali
engine safely precautions have been
observed.

Unscrew the air vent tube to permit the air
to enter (Fig. 15).

Remove the drain plug located at the
gearbox base.

Drain the gearbox.

Replace the drain plug.

Remove the level plug located on the
middie side of the gearbox, near the air
bellow tensioner.

Fill the gearbox with synthetic oil (Esso
imperial mobil SHC 634 [68-2268]) until
the oil runs out of the plug.

install plugs on the side of the gearbox
and the air vent tube.
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9. RADIATOR FAN BELT
REPLACEMENT AND AIR
BELLOWS BELT TENSIONER

1.

Locate the belt tensioner control valve (Fig.
16). To release belt tension, tum handle
counterclockwise in order to reverse pressure
in belt tensioner air bellows,

Remove old belts (3 V belts and 1 Poly) from
fan assembly. Install new belt.

Tum the two-way control valve clockwise, 1o
its initial position, to apply tension on the new
belt.

For proper operation of the belt, adjust the air
bellow tensioner pressure regulating valve to
50 psi (345 kPa) for vehicles with series 60
engine and to 70 psi {483 kPa) for vehicles
with series 50.

Figre 16 N 05035

10. FAN DRIVE ALIGNMENT

1.

Install both attachment assembly plates
(48, Fig. 17) through lower plating.
Secure with four spring nuts (70, Fig. 17).
Install one spacer (49, Fig. 17) on spring
nuts at both anchoring locations.
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2. Center seat assembly in the fan shroud
using the horizontal displacement of the
fan drive installation. Center with the slots
in the floor at anchoring angle support (on
some vehicles only). The verical
displacement of the fan clutch is made
possible by slots at the base of the fan
clutch (on some vehicles only) or by
shimming with additional spacers at
anchoring locations. Temporarily secure
assembly with two temp. nuts (74, Fig.
17), 7M16-20, part number 50-0709 at
both anchoring locations.

Figure 18: Putlley Alignment 05015

1 EACH 35
o plBemm 4. Using a universal protractor, check 3 "V"
TEMP. QTv=a | pulley's vertical angle with that of engine
d 4 ~ ERADLE pulley's. If angles do not correspond,
T raise seat assembly by shimming with

additional spacers (49, Fig. 17).

=i Note:  Use a straight edge to measure
engine pulley’s vertical angle. (Fig. 19)

PLATING QTy=2

Figure 17: Angte Support 05014
Caution: Tiit fan and check for clearance.

3 Using a straight edge, align the 3"Vv*
pulley on gearbox central shaft pulley with
engine pulley, while taking pulleys outer
edge thickness under consideration. That
is, the 3 "V" pulley’s outer edge is thicker
than the engine pulley's outer edge (Fig.
18).

‘ ) 05016
Figure 19: Measuring Engine Pulley Vertical Angle

5. Recheck alignment (steps 3, 4 and 5).
Replace temporary anchoring nuts (74,
Fig. 17} with four nuts (47, Fig. 17), part
number 50-0714. Tighten with wrench.

6. Align Multi'V' Pulley with Fan Pulley.

Adjust the depth of the pulley on the
gearbox shafft.
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Caution: In order for tensioning system to
work properly, the distance between the
inside faces of "tensioning arm to engine"
bellow brackets should be between 2 3/8" (60
mm}and 2 1/2" (64 mm); if not, release tension
on system and readjust distance using bolts
securing upper tensioning bracket (Fig. 20).

235 10 2172 (60 TO 6d4mm)

UPPER
TENSIONING
BRACKET

BELLOW

Figure 20: Upper Tensioning Bracket 12017

7. Reset belt tensioning pressure controf
valve to 50 psi (345 kPa) for vehicles with
series 60 engine and to 70 psi (483 kPa)
for vehicles with series 50 in accordance
with Section 12, Brake (Fig. 21).

REGULATING VALVE CONTROL VALVE

PRESSURE GHECK PORT PRESSURE
(50 psi, 345 kPa) ADJUSTING BOLT

12018
Figure 21; Belt Tensioning Pressure Control Valve
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11. SPECIFICATIONS

Cooling System Capacity (Approx.)

INCIUAES NEALING SYSIBM...oouvvercreceeris et eesac e es et seeeeee e sees s ee e 24 US gal (91 liters)
Thermostat

NUMBET USEU..orv et ssasisssnserssescreesesescsssssesssmssasssssseseseesesesseseeee s esseesessmmmees e seests e s seeeseeseee oo 2
S L DO OO (186-193 °F) 86-89 °C
FUIY QDO ettt csneas s ssass e seeseeseesssstse s s e s oe s ee e e e oo e 207 °F (97 °C)
Radiator

MBKE ettt s st et £ bt e ot et ettt et seeeee oo Long
2 LU OO O Rear L.H. side
H3-41" & H3-45" Coaches

SUPPHET AUTIDET...ceevvs st cercenencesmsnesansessessssses s seeesesesessssesesseses e s ses e seeesseses e 7601-8317-1
PPBVOST NUMDET....covorss v ersrissere e sesssssssssssssss e eeess st s eses st seseesssse e eeeeeeseeeeeeeses e 55-0687
H3-45 ViP

SUPPHET NUMDET.... c.v.vvrv1rvurursssussssssssaseresasnsesesseeesssssesssssssssseseesenenseseseseessssssemmeseseesesmseessesessmeseseseseseeescs 7601-8336
POVOSTNUIMDEN ... coovtrtvtrrsesss s smssesecssesssss s s ssse s ses e seneessesesessessemeees s et seee e eeeeec 55-0689
Surge Tank Filler Cap

K e tamt sttt m sttt Rt e ettt et eeees oo Stant
MOGE ...ttt s sees e e s s e e e s s e e bt se st e e seen et ee e R3
PIEOVOSENUMBET ...ttt vaos s e nssess s eeeemeseseseseesees et eeeeesesee oo eseeoeo 53-01%1
Pressure Cap

K et ttst s e ettt Attt et sttt eeeeesseeeeeeee Stant
PIESSUIE SEHING. coovv.-.ooevveoe et eoess s amsneessesseseses e se e eeeeeee e eeeseoeeoeeeeee 14 psi (96.53 kPa)
SUPPIET NUMDET ..ccooo et sss st e ssesssstsessessessenesseseessesses e eeeeeeeseseeessessss . Ri2
PIOVOST NUMBET ... trssseammmnsss s reeeeesesessessssessssesssssanasseeeeseseseeeseeese e smmms s ee e 55-0606
Fan Clutch

IR ettt b e s saar s e eSS ettt et oot sttt eeeeeeeeeeeeeeeeeee Lirnig
T P sttt asas s st et et ettt ee oo oo 3 speeds
SUPPIEE NUMDBET ...coovrrrerrresesssssescssssmasersmsssssessssesssss s ese st esesesessssesssesses oo et eeeoe oo eeeeeeeeoo LA1.2.024Y
PIOVOSE NUMDET ..ottt s e esseseeesssssemesesesssseeses e seees s seeeeemes e 55-0634

VBBKE vt saasse s et eeeeeeeseeeeee e et e ee e eseeeeeeeee e Superior Gearbox
BB ettt sttt st ee e ee et eesoeeee s 1:1
SUPPHET IUMBET vt ttsreess e ses e s s et eeeeeeeeeeeee e 411ACF-097-6
PIEVOSTMUIMDE ..ot svistsrcsmssisisescnseressenssssssssssssassssessnneeeneeaessosessesmsmmmmesses e eeeeeessessssseese oo 55-0688

i7




Section 05 : COOLING SYSTEM

Fan Belt (gearbox-fan)

VK . ceie s e rceeernese st e e sesareme s e sme s snast e rmd et e e e s eemesen e rme e r e oS R AR £ e AASARE R RS RAAR AR S TR O HY MhE TR b IS e b E Rt na et e e e Dayco
LY TPV PSPPI Poly
QY ceereereeeeeceenee e e e r e e esone e saddras br A b A e ne s h bt B AR e bR SRS A S AR B PR R YRR LR O bR R TR RS R ReReR s Ree e un bt ea e nenan 1
ANlH3'S

SUPPHET NUIMIDET «....vvereciens reesseress ettt ess e e saes e s e b sse st s sa s bbb s R aeaes b bbb 5100495
PrEVOSE TIUITIDEE «..eeveiveevveeeceetatesatmeeesbessesseamsssanss1asss shbababesessevensssansessssnrssnstsarsns e sansss shrsesesnrsrasesass sbsnssssesrsras 50-6663
Fan Belt {gearbox-motor)

IVIAKE c..ee e ceentrmrm st st vas st st en e sa e sa b pRsd v 0k oE S b4 8 bEet R4 05 9 044 E 404404801 F80 R0 4 4R A0 RER LSRR SR AL RE AR SRR SRR R R SR e R s SR RR R eae Dayco
Y8 crreererresressrenssrmses e mrassessaeesssessnnescssserssssnssress stsns shsmsmeshsssarossmt st e e neg ot sorar et seraebrenbesebshes A AL SRR SRR S SaSeR TR V belt
QUL .o ocrcreteetereese st s ses v aerraers st b e e emt e E R e R e sh e AR eaEeEPRESE AR RASSE AR SR EARPA S SR F A b R AR SR AR e P SRR RS S RO g e RO sa s eE e nE e mraranrae s ambmeabeenrens 3
H3-45 Coaches & VIP

LTl e 1t g 41T 1] 4= O USRI AX73
PrEVOSE NMUITIDET ..ot cte vt srsests b rsnssreseas teesasentrbnssnsas s vasssnsa besriebudte saasbudst asbase st s sess e sammssesassasrenserasn 50-6691
H3-41 Goaches

SUPPIEE NUMDET ...cctirirreiertereirresserssssrerresarsrtssasssasssreeressensiassmasarasssmrerssseraress shssnssssbesssas st sbsbssssnsssssasssnmsnssns AX74
PIEVOST CIUMDET ...t sce e msrencvan st se s s s e e s st s e e e msa s s s g ensms e s s s senn s bbetsesbbadsbemedebins 50-6690
Corrosion inhibitor and Coolant Stabilizer

Supplier NUMBET.......DEOR D. ... et eeesasessassrssemsasasemees e seesassarsesessarararsbetenants 23507857
SUPPIET NUMDET....c.dNBICO .o r e e v sttt se et s seme st s se e semsns e ramt eeresasstasasasnensarose DD3000-15
Coolant Filter

LA T T 1o PSP PN 1
IR ..1eecieeimtir ettt s seeser e e st e st s saaas s e sesemas e s st e e sms e ae e e eRe s baa sbtaEea LA bssReR oLt e e smeR R e sa e Rts aeamnat s ananne na e rnrsares Nalco
L3 = Spin-on
MAINTENANCE ELEMENT FILTER

Supplier nuMBer. ....DEtrO DIBSEI ... et s e st s s e s sast sms et s senasenssas 23507545
Supplier NUMBEr......NAICO. .. e s DDF3000
PrevOSE MUMDET ... cerremrcerereeressvrrressesarssrsssasesseresassrsssrasssesrsearmressessssrssenessonss s eccassiabesinenssessssmssassnnsnes 55-0630
PRECHARGE ELEMENT FILTER

Supplier NUMDEF. ....DETROI DIBSEI ... rercr e rvrnersesesararesresse e sessssessres e sesesns s seererenens 23507189
Supplr NUMDE......NBICO...ce s eereecrerrcreit e nrec s eeraresarcneeaesressrasesssessmsanenrasesb b stnsss srestssbassessshsenensanasas DDFB0
PTOVOST MUIMIDET ...t rrsrecccacsmesseseseesensessscameaesseassesenarsesase susensansassenseres vaessnassanass sareves siesinssnsbinmtsssssan 55-0629
Temperature Gage (in engine compartment) :

= L U, VDO Yazaki
OPETAtNG FANJE. ..eeeerreerrserersrasseresssearsessrassrsssriossmsreesssesssssnssnsssmsannesrasessasans sedsacesnsbhsstons 100-265 °F {40-130 °C)
SUDPHEE TIUMDBET ..c.e et e cr e es e s e ans e rmsseeassesesmssesee s e sasasas s se st seasseas oneranarasesesbobibessis 11310150158
PrEVOSE NMUIMDET «....ociveecicsicesseenessmresmrosmssssn s sessrssrsssasssnssasssssnssssarssnsanssasssessans smssmarasanssssetss st ssestssrasss sss saress 56-2331
Temperature Gage (on instrument panet)

112 O PV Datcon
TP et rceeer e reresee e e s e s ceresam s e s e e st nen et e m s e ea e bRt praA e Aetpasea At et v aaAe et e sarensantsareur et rarnararesarasanas Electrical
L0 o127 = Uil gTo = Ly o =SOSR 100-280 °F (38-138 °C)
SUDPIET MUMTIDET .. .o eceirtrenes s nsnrs e s e ese st rasesras sasserevesas s ae s seana faas b a b e ba bt eabepea b srarbnse s st seemt st veesemn e 07718-40
PIEVOST NUMIDET ...ttt s rrea s e st asae sy tr et amraers P er 0 Srasarer vres st 22080 Yobantrana b Eambanesasssananassran 56-2214
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m - Cont'd hours unless there is 8n unusual water loss. STABIL-AID is used st sach maintenance
For systerns larger than 76 L capacity, add intarval, both eorresion protection and
0.473 L for svery 76 L at each sarvice coolant stabifity are maintained in yous
intarval. When NALCOOL 3000 with engine system.
Hamﬁng Handle like any alkali. Avoid contact with is swallowed. Product rmry be stered up to
) eyes. Aveid prolonged or tepasted contact one year. NALCOOL 3000 with STABIL-AID
with skin. Do not take intarnally, May cause bscomes “mushy” at -9°C (15'F), butis
oye or skin imtation. May be harmful or fatal satisfactory for uss sftar complate thawing,
Slipr.ing NALCOOL 3000 with STABIL-AID is supplied oz.) bottes, in 23-L pails, 115-L and 210-L
in casss containing twelve 0.473-L {16 fuid non returnable drums,
Instructions for Use Protect your cooling system spainst daposit formation caused by unstable sngine coslant. In
. addition, protect your cooling system against cormosion, cavitation-erosion, minoral scale doposis
and elactrolysis. Use NALCOOL 3000 with STABIL-AID for total cooling system protaction. -
1. Bafors Treatment — Theingradient STABIL-AID will not disscive gel once it has formed.
For propar use, drain coolant and clsan with NALCO NALPREP 2001 Cooling Systermn Cleaner
(add 1,83 L of NALPREP 2001 for each 30 L of cooling system capacityl. Run your engine for a
minimum of two hours with the NALPREP/weter mixture. Allow angine to cool and flush with
fresh water. NOTE: H gel has alrsady dried or your radiator is completsly blocked, we
recofnmend ultrasanic claaning.
2.  Initial NALCOOL 3000 with STABL-AID Treatment — See chart below for the number of
litres of NALCOOL 3000 with STABIL-AID raquited to bring the cocling system up to full
protection et initial fill. . -
Cocling Systsm Capacity:
4-15L(1-4 USG) Add 0.473 L (1 pint)
19-30L (5-8 USG) 0.948 L (2 pints)
34-45L(3-12 USG) 1.419 L {3 pints)
49-61L(13-16USG) 1.892 L {4 pints)
84-76L {17-20 USG) 2,365 (5 pints)
79-91L{21-24 USG) 2.838 L (6 pims}
95-108 L (2528 USG) _ 3.311 L (7 pints)
Over 106 {over 28 USG) 0.473L{1 pinmtiper 1SL
When freeze protection is desired, use only sthylens glycol based antifraeze.
3.  Praventive Mairttanance with NALCCOL 3000 with STABL-AID
A, Line-Heu (High Misage] Trucks — At every routine *B" servica (typically 16,000 to
19,000 km).
Systam Capacity 78 L orlsss - Add 0.473 L
System Capacity over 78 L - Add 0.473 L for every 7€ L or fraction thersof (e.9. 114 1 -
add 0.945 L)
B.  P&D {Low Milsage) Trucks, Stationary and Marine Units - At svery 250 oparating hours.
System Capacity 78 L or lasa - Add 0.473 L
Systemn Capacity ovar 781 - Add 0.473 for every 76 L or fraction thareof {e.g. 114 L - add
0.848 1) :
Quakty Naico Canada cartifien that afl receivad ol inprocess and finished product quality
batches of NALCOOL 3000 maat or excead standards zet for this product.
Remarks For Transportation Emergencies involving For Medicsl Emergencies involving Nalco

92.03.P0T

products call 4168-832-8791 {24-hr,
responge).

Nalco products call; 1-800-483-3216.
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NALCO

Product Benafits

Transportation

Product
Bulletin

Chemicals

NALCOOL 3000°€
with STABIL-AID

®  Stabiizes engine coolants helping
prevent the formation of abrasive gel-
e deposits that can form from
ovarconcentretions of:

— coclant additives

= hard water saits

— cofrosion products

— antifreaze products (particulary high
siicate antifreoze formulations)

L4 Helps condition coocing system wator
by neutralizing hard water sahts,
preventing them from forming scale
deposits on heat transfer surfaces

COULING SYSTEM
CORROSION INHIBITOR
AND COOLANT STABILIZER

® Helps protect all metals in engine
cooling systems from cormosive
Helps protect against kner pitting and
cavitation-erosion

L Lubricates watsr pump

* Helps keop angines frea from heat-
absorbing studge and mineral scals
deposite — prevents overheating

. Helps axtand antifresze kfe

L Comes in liquid form for simple
application — add directly to the
ongine radiator or cooling system

®  Doasnot affact gaskets and hoses

Principal Uses

NALCOOL 3000 with STABIL-AID is & now
advanced cooling systom troatment -
formulation that helps prevent gel-iike
deposits from forming in cooling system
passages. Hard water salts can combine
with coolant additives, corrosion products
ard antifreaze to form gel-Eke deposits that
can plug cooling systam passages solid.
Further, this sbrasive gel can causs
excessive wear damage 10 water pump seals
and other cooling system components.
NALCOOL 3000 with STABIL-AID helps
block the chamical formation of this coofing
systom geol. It allows the safs use of current

antifresze formulstions and coolant additive
prociucts in hard water without the
oceurrence of gelation problems. Jn addition,
this now formuiation heips pravent hard

" water salts from forming scale deposits on

heat vansfer surfaces, NALCOOL 3000 wit'
STABIL-AID also helps provida superior fim-
forming corrosion protection for all motals
found in engine cooling systerma, It heips
keasp engine cooling systems clean and free
from corrosive sttack and the harmiful effacts
of mineral acale deposits. This alows for
mantaned deeign haat transfar efficiencies
and long engine Ee. N

General Description

NALCOOL 3000 with STABIL-AID hes the
following typical characteristics:

Colowr red
Odour nons

Relative denaity at [16°C) 1.14 .

pH{x 0.1) 118

Sclubility in water soluble in sl
propgortions

Initial Trestmeant - Naw Engines: To sssure a
cloan system, fres from both corrosion and
scale deposits, add 0.473 L of NALCQOL
3000 with STABIL-AID to the radiator for
avery 15 L of sngine cooling system

Nots: Engines Already in Service: ltis
recommended that engines be claaned with
NALPREP 2001 Engine Cooling System

Cleaner to remave existing gel deposits
bafore starting a NALCOOL 3000 with

STABIL-AID program.

Maintensnce Dosage: All Enginas; A make-
up dosage of 0.473 L of NALCOOL 3000
with STABIL-AID should be added ot every
routine *B" service interval {oil changa),
typically avary 16,000 t¢ 19,000 km or 250

Contirued on reversa,

NALCO CANADA INC.
1055 TRAUMAN STREET O P.Q. BOX 5002 BURUNGTON, ONTARIO L7R 3Y9

Regaatecsd Trecemann of Matco Charical Comparry At Rignts Ressrved Pranitaed un Cansda

HAMVIO




PREVOST

Service Bulletins and Service Information Documents will be issued from time to time to aquaint 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 should then be filed for future reference.

Number Date Subject .
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1. GENERAL DESCRIPTION

This vehicle uses a dual voltage system to obtain
two different voltages (12 and 24 volts) for various
electrical controls and accessories. The main power
source incorporates four maintenance-free "Defco”
model 1150 batteries connected in parallel-series.
All batteries are kept uniformly charged by means of
a 100 amp battery equalizer (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 battery relays.
A 24 volt self-rectified altemator is belt driven from
the engine, and can be reached by the engine
compartment door.

2. WIRING AND
MISCELLANEOUS
ELECTRICAL

2.1 Wiring Diagrams

A master wiring diagram of the electric circuits,
covering standard and opfional accessories and
systems, is focated in technmical publication box.
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 wiring
diagram page; when it occurs, each circuit covered
in this page is listed in the wiring diagram index,
Moreover, a circuit may appear on several pages; in
such cases, the number(s) at the extremity of dia-
gram title will indicale the sheet reference number.
Refer {o the "Wiing diagram index”™ to ensure thal
the correct diagram is being used to trace the circuit
in question.

2.1.1 Wiring Diagram Symbols

Various symbols are used on the wiring diagrams to
depict different types of electrical components. It is
essential to become familiar with these symbols in
order to understand the diagrams. The major sym-
bols shown on the diagrams are identified under
"Wiring Diagram symbols” (page K of wiring dia-
grams).

2.1.2 Using Wiring Diagrams

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

1. You have ideniified the defective part
(breaker, diode, relay, etc.), and you wish to
locate its corresponding circuit.

Problem: Circuil breaker #56 is released {(open
circuit) and you don't know which circuit is af-
fected.

a) Refer to wiring diagram index, and look for
"Circuit breaker code”, pages F.

b) At item C.B #58, in the first column, you will
find the page on which to find the correspond-
ing diagram, in the second column the
breaker ampere rating, and in the third col-
umn, the Prévost number. The other columns
give you the location and the function of the
breaker.

¢} Refer to page 14 keeping in mind the function
of the breaker, i.e. emergency exit lights.

d) When you have located ‘emergency exit
lights", follow wiring until you come across
C.B #56 and its circuit.

2. You have a problem with a specific system
and you want to find the comresponding dia-
gram.

Problem: The three (3) last speakers on R.H.

side of vehicle are inoperative and you musi

frace the electric circuit.

a) Refer to wiring diagram index and look for
"Sound system’".

b) You will find on page 26 the components as
well as the electric wiring, thus providing you
with a complete understanding of this circuit,

2.1.3 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 poini-to-point check can be made with
the aid of the applicable wiring diagrams. Any circuit
can be tested for continuity or short circuits with a
multimeter or a suitable voltmeter.

All electrical connections must always be kept clean
and adequately tight. Loose or coroded connections
can result in discharged batteries, difficult starting,
dim lights and improper functioning of other electric
circuits. Inspect all wiring conneclions at regular
intervals. Make sure knurled nuis on all amphe-
nol-type plugs are securely iightened. Knurled nuts
on the plastic amphenol-type connectors will click
into a detent when properly tightened. Line connec-
tors, which have the side locking tabs, must have
the locks laiched in place to ensure a proper elecini-
cal connection.
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2.2 Wires and Connectors

2.2.1 Wire sizes and colors

Each wire in the electrical system has a specific size
as designated on the wiring diagram. When replac-
ing a wire, the comect size must be used. Never
replace a wire with one of a smaller size.

The vehicle electrical system is provided with differ-
ent voltages. The insulation on each wire is distinctly
colored in order to delermine visually the wiring
voltage and to 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 system (live)
White 110 V ac system (neutral)
Gréen 110 V ac systern (ground)
Orange speakers (+)

Brown speakers {-)

Grey spare wire

Note: Wires are identified at each 4-6 inch (10-
15 cm) intervals by a printed number,

Each wire on a diagram is patterned to assist in
tracing and testing circuits. The wire number identi-
fies the voltage raling, the wire identification number,
and the basic wire gauge as illustraled in figure 1.

24-231A-16
+ [l
VOLTAGE WIRE
READING GAUGE (AWG)

WIRE IDENTIFICATION

Figure 1 06048

2.2.2 Spare Wires

When vehicle leaves factory, and even in the case of
a fully equipped vehicle, an important number of
unconnected spare wires are routed beiween the
junction boxes. Consequently, for any connection of
an additional accessory, refer to page D "Spare
wires” in the masier wiring diagram to determine the
number, the gauge and location of these wires.

Note: Spare wires are identified by a wire
identification number and by the letters "SP", to
designate "spare”,

2.2.3 Cleaning Conectors with a HFC
134A Based Solvent

When the pins and sockels of conneciors become
dirty, clean them with a good quality solvent contain-
ing HFC 134A refrigerent as its active ingredient.
HFGC 134A has two qualities that recommend il. 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
HFC 134A before assembling a connector to its
mating connector or hardware. HFC 134A trapped in
the connector can affect the connector seal.

Warning: HFC 134A is toxic. HFC 134A based
compounds should always be used in a
well-ventilated area, never in a confined space.
Use outdoor whenever possible.

2.3 Circuit Breakers

Al electric circuits are prolected by circuii breakers
of the "Manual reset” type. The main circuit break-
ers, as well as those protecting A/C system, are
located in the main power compartment, on R.H.
side of the vehicle, behind the tag axie.

0O Q0 0O O O O 0O O O
m m Lo e] o m 1] m Lre] m
wn M — w (v} ~J o Y w
Figure 2 06049
CB1 | Ignition 12 volts | 40 amps
CB2 | Hot Wire 12 volts | 30 amps

CB3 | Rear Junction Box | 12volis | 40 amps
CB4 | Front Junction Box | 12 volts | 40 amps

CB5 | Hot Wire 24 volts | 30 amps
CB6 | Rear Junction Box [ 24 volts | 90 amps
& Starter Relay
CB7 | Front Junction Box | 24 volts | 90 amps
& Inverter
Compartment
CB8 | A/C Junction Box 24 volts | 150
& Evaporator Fan amps

CB9 | A/C Condenser 24 volls | 150
Fan Motor amps
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The smaller circuil breakers are accessible in front
and L.H. rear electrical compariments. This type of
circuil breaker deeneigizes the circuit without dis-
connecting any wire. Simply press down the red tab
on breaker to- open circuit, repair defective circuit,
and afterwards depress black bution in center of
breaker to close circuit.

2.4 Relays

Relays are used to automatically energize or deen-
ergize a circuit from a remote location. The relay
draws a very low current to energize its coil. Once
the coil is energized, it develops a magnelic field
which pulls a switch arm closed or open, 1o 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 withowt running great lengths of coslly high
capacity cable, and also eliminates the need for high
amperage switches and heavy connectors.

Many systems on this vehicle are provided with
control relays, which are all located in or on the
junction boxes.,

Note: Each relay is identified with "12 V" or
"24 V” printed on its casing in order to identify
the coil operating voltage.

~Caution: The magnetic relays for the starting
motor, evaporator and both condenser motors
and condenser speed controls should have the
5/16" stud nuts torqued to 50 £ 5 Ibfein (5,5 * 0,5
Nem).

B¢ &1 base 29 a dIrect short cintult will resilt.

Consguration Key prited Kay umad on Exampis
ol bass on casing wiring disgeam
Supphescr dioda
7
Cubic rolay Cod [
[Steel or L [ O] ngs
plastic casing) T ! : " 0
Type: S.PO.T. =] |l _J ' o
o

NOTE: This ralay ks provided with an internal suppressor diode; never reverse wiring terminals €35 and

mmmlhmbmmu‘mmmmrhpmwMamm
dmnmwmmutmlmhﬂhmmmmw relay inoparative,

Magnatic ralay ,ﬁ_
(Rourd steal
casing) RNone Nomd R#4
Type: SPS.T. —_
B o_HO.
{Raund s:to:lh, Q Z
) None None PR wo | FEO
Type: D-PD.T. Bt o ne.

Figure 3: Types of Relays
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3. ELECTRICAL COMPARTMENTS AND JUNCTION BOXES

MAIN POWER A/C AND HEATING JUNCTION BOX
COMPARTMENT (IN CONDENSER COMPARTMENT)

ENGINE
STARTING
CONTROL
BOX

ALARM JUNCTION FRONT JUNGTION REAR

BOX {IN FRONT SERVICE BOX {IN FRONT ELECTRICAL ELECTRICAL
COMPARTMENT) COMPARTMENT) COMPARTMENT
Figure 4 ; 06051

3.1 Maintenance

A Cortec VCI-238 corrosion inhibithor has been sprayed in all electrical compariments to protect components from
corrosion. The life expectancy of this praduct is five years, so it is recommended to reapply it every five years. ltis
also recommended to spray it on new compoenents when added or replaced.

Warning: Use VCI-238 in a well ventilated area. Do not smoke. Avoid prolonged contact with skin and
breathing of spray mist. Harmful or fatal if swallowed. Do not induce vomiting. Call physician immediately.
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3.2 Main Electrical
Compartment

The main electrical compartment is located on rear
R.H. side of vehicle aft the rear wheelhousing. This
companiment confains the following components
{fig. 5 and 6):

four batteries;

main circuit breakers;

voltage regutator;

battery equalizer;

electric system monitor;

main battery relays (safety switch);
battery booster block.

Figure 6

3.3 Rear Electrical
Compartment and Junction
Box

The rear electrical compartment is located on L.H.
side of vehicle aft the rear wheelhousing. It comains
the rear junction box with the following cornponents
{fig. 7 and 8):

* ECU (Electronic Control Module) for Allison
World Transmission;

vehicle interface module;

secondary circuit breaker;

relays;

programmable speed swilch.

Figure 8 06055
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3.4 Front Electrical
Compartment and Junction
Box

The front electrical compartment is located on L.H.
side of vehicle, over the front axle. it contains the
front junction box with the following components:

Left Section (fig. 9)

« ECU for Antilock Bracking system;
¢ blinker switch;

« relays;

» junctions and connectors. -

Figure 9 05056

On Front Junction Box {iig. -10)

secondary circuit breakers;
relays;

resistors;

electronic flasher unit.

*+ & & @

Figure 10 05057

10

in Front Junction Box {fig. 11)

To open front junction box, unscrew 1/4 tun the
retaining screw.

« secondary circuit breakers;

s relays.

Figure 11~ 06058

3.5 Alarm Junction Box

The alarm junciion box is located in the front service
compariment, under the driver's window. To gain
access, open the froni service compariment door.
This junction box contains the following items:

On Alarm Junction Box {fig. 12)

fire alarm;

passenger chime {bus only);
alarm units;

pulse generator for windshield wiper motor;
diodes:

120 volis inlet {in-station lighting, bus only).

Figure 12 06059
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In Alarm Junction Box (fig. 13)

To open alarm junction box, unscrew two 1/4 turn
retaining screws.

» dash lights regulator;

¢ junctions and terminals.

Figure 13 06060

3.6 Engine Starting Control Box

This control box is located in the R.H. side of engine
compartment near the engine oil reserve tank. This
junction box includes the engine starter selector
switch, as well as the rear start push button switch to
start engine from engine compariment.

3.7 A/C and Heating Junction
Box

The AJC and heating junction box is located inside
condenser compariment. For maintenance purpose,
this junction box has a sliding drawer which includes
the A/C logic panel (W973B module), the electronic
transmifter (T7067B printed circuit board), the A/C
logic and control modules and séme fuses. Open the
second (H3-41) or third (H3-45) R.H. baggage
compartment door then, unscrew the quarter tum
screw and slide open the drawer. Refer 1o figure 14
for details.
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Figure 14 06061

Note: it is important when checking the A/C and
heating system to keep the condenser compart-
ment door closed in order to avoid faulty read-
ings. 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) rubber laiches, then remove the cover. This
junction box includes the relays of the evaporator fan
motor and condenser speed contfrols, as well as the
circuit breakers and relays of the A/C logic panel,
AJC compressor clutch, water pump and condenser
tan motors. Furthermore, a diode for the preheater
water pump signal is installed in this junction box,
regardless if the vehicle is provided with or without
this optional system. Refer to figure 15.

i
i

Figure 15 06062
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4. BATTERIES

4.1 General Description

The vehicle is provided with four (4) mainte-
nance-free 12 volt heavy-duty batteries connected in
series-parallel. The top-mounted negative and
positive terminals are fighlly sealed to prevent leaks.
Water never needs {0 be added to 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 venls must not be restricted as they allow
small amount of gases thai are produced in the
battery {o escape. The special chemical composition
inside the battery reduces gassing to a very small
amount at nomnal charging voltages. Besides
reducing gassing, the special chemistry greatly
reduces the possibility of overcharge damage.

.....

The venls require keeping the battery in an upright
position 1o prevent electrolyle leakage. Tipping the
battery beyond a 45° angle in any direction can
allow & small amount of electrolyte to leak out of the
vent holes.

Warning: DO NOT tip battery by more than 45°
when carrying or installing the battery.

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

With special cables properly attached to batteries,
the metal surfaces that camy the current are com-
pletely sealed from the atmosphere. 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 1o retain the reliability of the original mainte-
nance-free connections.
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Warning: Al lead-acid batieries generate
hydrogen gas which is highly flammable. If
ignited by a spark or flame, the gas may explode
violently, causing spraying of acid, fragmenta-
tion of the battery, and result in possible severe
personal injuries. Wear safety glasses when
working near batieries. In case of contact with
acid, flush immediately with waler.

The hattery has four (4) major functions:

1. Providing a source of cument for starting the
engine.

2. Stabilizing the voltage in the electrical system.

3. Supplying current for a limited time, when electri-
cal demands of the equipment exceed the power
output of the altermator.

4. Providing a limited source of power for con-
necled accessories, when the engine is not run-
ning.

4.2 Main Battery Relays

Main battery relays (12 V. and 24 V.} are provided

for this vehicle. The relays are located in main
electrical compartment. The 24 volt battery relay is
actuated by two master swilches connecled in
series, the first one located in main electrical com-
partment (refer io fig. 5), and the second one located
on the dashboard.

When the main batlery relays are turned to the "Off"
position, all electrical supply from the batfteries is cut
off, with the exception of the follov.fing iterns:

Tachograph clock;

Battery equalizer check module;

ECM ignition and power supply;

ECU power (World transmission);
Preheater electronic timer;

Preheater and water recircutating pump;
Sedan entrance door;

Prodriver;

Powerverter;

Sound system.

4.3 Battery Removal and
Installation

1. Remove the two screws at the bottom of the
plastic proteclive cover. Unscrew the two quarter
turn nuts to remove the protective cover.

2. Remove supports. Unscrew terminal nuis of
each defective battery.
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Note: Battery main relays should be in the "Off"
position before disconnecting cables from the
batteries.

3. Remove batlery cables from the batteries.

Note: When the battery cables have been
removed from the batleries, wrap the battery
terminals and cable ends with electric tape to
prevent accidental grounding. The ground cables
should always be disconnected first and re-
placed last.

4. Remove batteries.
5. Installation is the reverse of removal.

Note: In replacing batteries, only batteries of
the same specification should be used. Refer to
“Specifications” at the end of this section for
further details.

Caution: Ensure that connections are not
reversed when reinstalling batleries, since
damage to electrical system components will
result

When reinstalling batteries, battery connections
must be torqued to 10-15 ftelbs {13-20 Nem) and the
nut on lop of sliding tray to 45-55 inelbs {5-6 Nem). A
torque wrench is required to ensure an accurate
tightening torque.

Warning: To prevent possible electric shocks
or sparking, the battery main relays must be set
to the "Off" position before tightening an electri-
cal connection.

Nofte: A protective coating should be applied on
all terminals that have been disconnected, and
this coating should be clear of silicone. We
recommend the use of Cortec VCI-238 (Prévost
part #68-2450) on all electrical connections.

4.4 Battery Rating

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

» Reserve capacity: 180 minutes

» Cold cranking (amps): 625 @ 0 °F (-18 °C)

e Cold cranking (amps): 430 @ -20 °F (-29 °C)

¢ Weight filled: 59 Ibs {26,7 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 volis per cell (10.5 volts
total for one 12 volt battery). This rating can be used
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as a basis for deterrining how long a vehicle might
run after 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 volls per cell (7.2 volis total for one
12 volt batlery). This rating can be used as a basis
for comparing starting performance.

4.5 Battery Testing

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

The test indicator in the battery cover is to be used
with accepted diagnostic procedures only. It must
not be used to delermine if the battery is good or
bad, or charged or discharged. The test indicator is a
built-in hydrometer in one cell which provides visual
information for battery testing.

It is important when observing the test indicator, that
the battery be relatively level and has a clean indica-
tor top 1o see the cormect indication. A light may be
required in some poory lit areas. Under normal
operation, two indications can be observed.

GREEN DOT DARK CLEAR
43% OR e
ABOVE BELOW [
STATE OF 65% STATE LOW LEVEL
CHARGE OF CHARGE ELECTROLYTE
Figure 17 06096
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Green Dot Visible

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

Dark - Green Dot Not Visible

If there is difficulty cranking the engine, the batlery
should be tested as described in this seclion. On
rare occasions, the test indicator may tum light
yellow. In this case, the integral charging system
should be checked. Normally, the battery is capable
of further service; however, if difficult start has been
reparted, replace the battery. DO NOT CHARGE,
TEST, OR JUMP-START.

4.5.1 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 connec-
fions, damaged cables, and for evidence of cor-
rosion. Correct conditions as required before
proceeding with tests.

4.5.2 Removing Surface Charge

Disconnect cables from the baftery and attach
alligator clamps to the contact lead pad on the
battery as shown in figure 19. Connect 2 300 am-
pere load across the terminal for 15 seconds to
remove surface charge from the battery.

4.5.3 Load Test

This test is one means of checking the battery to
determine 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 resisior or other suiiable
means.

1. Connect a voltmeter, ammeter, and a variable
load resistance as illusirated in figure 18.

id

Voltmeter

Ammeter

Figure i8 06064

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 batiery for 15
seconds.

3. With an ammeter reading specified load, read
valiage. The voltage should be at least 9.6 volis.
Disconnect the load. If the voltmeter indicates 9.6
volts or more, the battery is good. If the volmeter
reading is less than 9.6 volis, replace the battery.
This voltage is to be used for battery ambient
temperatures of 70 °F (21 °C) and above. For
temperatures below 70 °F (21 °C), refer to the
following "Voltage and Temperature Chart".

Voltage and Temperature Chart

Ambient Temperature Minimum Voltage
70°F (21 °C) and above | 96
60 °F (16 °C) 95
50 °F (10 °C) 94
40 °F {4 °C) 9.3
30°F {-1°C) 9.1
20 °F {-7 °C) 8.9
10 °F (-12 °C) 87
0 °F (-18 °C) 85

Note: The accuracy of this test procedure is
dependent upon close adherence to the proper
load, time and temperature specifications.
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4.5.4 Testing Battery Cables

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

Warning: To prevent the engine from starting,
the DDEC engine circuits, which are protected by
breakers (CB-19, CB-20 and CB-21) localed in the
main electrical compartment, must be deener-
gized during these lests; afterward, depress
black button to close circuit.

i. Check voltage drop between grounded
(negative) battery lerminal and vehicle frame by
placing one prod of the volimeter on the battery
terminal and the other on a good ground
(unpainted surface) on the vehicle. With the
starting motor cranking the engine at a tempera-
ture of 70 °F (21 °C), voltage reading should be
less than 0.3 voli. If the voltage reading exceeds
0.3 volt, there is excessive resistance in this cir-
cuit.

2. Check voltage drop between the positive battery
terminal and the starling motor positive terminal
slud while the motor is operated. If the reading is
more than 2.5 volts, there is excessive resis-
tance in this circuit.

Notle: if it is necessary to extend the voltmeter
lead for this test, use a #16 (AWG) or larger wire.

3. Check voltage drop between the starting motor
housing and a good ground on the vehicle. The
reading should be less than 0.2 volt.

Warning: Any procedure other than the follow-
ing could cause personal injury or damage to the
charging system resulting from battery explo-
sion or electrical bumns.

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 if) as
a short circuit will result.

Do not atternpt to jump start a vehicle suspected
of having a frozen battery because the batlery
may rupture or explode.

Both the booster and discharged batteries must
be treated carefully when using jumper cables.
Follow exactly the procedure outlined laler in
this section, being careful not fo cause sparks.
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4.6 Battery Charging

Warning: During charging of the batteries, an
explosive gas mixture forms in each cell. Part of
this gas escapes through the vent holes and may
form an explosive atmosphere around the bat-
tery itself if ventilation is poor. This explosive
gas may remain in or around the battery for
several hours after it has been charged. Sparks
or Hlames 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 been recently charged.

2. Do not break live circuits at batlery 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 arc

which cause explosions. '

3. The electrical system on this vehicle is nega-
live ground. Instalfing the batteries with the
positive terminals grounded or incorrect use of
the booster battery and jumper cables will resuit
in serious damage to the alternator, batteries and
battery cables.

4.6.1 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, which is available from any "A/C -
DELCO"dealer, be used in charging sealed-terminal
batteries. Use the boosler block. to charge the
batteries when they are left on vehicle and make
sure that the 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 the terminal studs {fig. 19) atter the vehicle cables
are detached.

The alligator clamps should make firm contact with
the lead pads.
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Figuse 19 06065

Note: i this connection cannot be made be-
cause of the alligator clamp design, the load
value for testing must be reduced frem 290 to
260 amperes.

On rare occasions, such as those that occur follow-
ing prolonged cranking, the green dot in the test
indicator may still be visible when the battery is
cbviously discharged. Should this occur, a boost
charge of 20 ampere-hours is recommended. Under
normal operating conditions, do not charge battery if
the green dot is visible. The battery should never be
charged it the test indicator (hydrometer) is clear or
light yellow. If this occurs, replace the battery.

A charge rate between 3 and 50 amperes is gener-
ally satisfactory for any maintenance-free battery as
long as spewing of electrolyte does not occur or the
battery does net 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 temporar-
ily stopped to allow cooling and to avoid damaging
the battery.

Battery temperature can be estimated by touching or
feeling the batiery case. The battery is sufiiciently
charged when the green dot in the built-in hydrome-
ter is visible. No further charging is required. Shake
or {ilt the battery at hourly intervals during charging
to mix the electrolyte and see if the green dot ap-
pears.

Warning: Always turn off the charger before

connecting or disconnecting it to or from a
battery.
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Note: The charge rate must be doubled when
the batteries are charged by the booster block,
because of the series-paralle! circuit.

Battery charging consists of a charge cument in
amperes for a period of time in hours. Thus, a 256
ampere charging rate for 2 hours would be a 50
ampere-hour charge to the batlery. Most batteries,
whose load test values are greater than 200 am-
peres, will have the green dot visible after at least a
75 ampere-hour charge. In the event that the green
dot does not appear, replace the battery.

4.6.2 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 will 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.

Temperaiure

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 battery,
the current accepied by the battery will be very low
at first, then in time, the battery will acccept a higher
rate as it warms up. :

State of Charge

For example, a completely discharged battery
requires more than twice as much charge than a
half-charged battery. Since the electrolyte is nearly
pure water and a poor conductor in a completely
discharged battery, the cumrent accepted is very low
at firsl. Later, as the charging cumment causes the
electrolyte acid content to increase, the charging
current will likewise increase.

Cl'iarger Capacity

For example, a charger which can supply only 5
amperes will require a much longer period of charg-
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ing than a charger that can supply 30 amperes or
more.

4.6.3 Emergency Jump Starting With
Auxiliary (Booster) Battery

Warning: Do not jump start vehicles equipped
with maintenance-free batteries if the test indica-
tor is light yellow.,

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

Warning: Jump starting may be dangerous and
should be attempted only if the following condi-
tions are met:

The booster battery or the battery in the other
vehicle must be of the same voltage as 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 discharged battery has
a light or bright cenier.

Warning: Follow the procedure exactly as
outlined hereafter. Avoid making 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-bution pads in Neutral (N)
position in both vehicles. Turn off lights, heater
and other electrical loads. Observe the charge
indicator. If the indicator in the discharged battery
Is illuminated, replace the batiery. Do not at-
tempt jump starling when indicator is iliuminated.
If the test indicator is dark and has a green dot in
the center, failure to start is not due to a dis-
charged 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 one 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 main electri-
cal compartment (reter to fig. 6).

4. Connect one end of the remaining negative
jumper cable (black) 10 the negative (-) terminal
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of the booster power source, and the other end
of the black jumper cable to the negative {-) posl
of the booster power block.

5. Make sure the clips from one cable do not
inadvertently touich the clips on the other cable.
Do not lean over the batiery when making con-
nections. The ground connection must provide
good electrical conductivity and current canrying
capacity.

6. Start the engine in the vehicle that is providing
the jump start. Let the engine run for a tew min-
utes, then start the engine in the vehicle that has
the discharged batteries.

7. When removing the jumper cables, perform the
above precedure exactly in reverse order, and re-
Place protective caps on booster block terminals.

Warning: Any procedure other than the above
could result 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,

4.7 Cleaning and Inspection

The external condition of the battery and the battery
cables should 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 bat-
tery, wash first with a diluted solution of ammonia or
soda to neutralize any acid present, 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 fightened to the point
that excessive strain is placed on the battery
hoid-down cover {proper tightening torque: 45-55
inelbs {5-6 Nem)).

To insure good contacl, the battery cable ring
terminals should be tight on the battery posts. if the
posts or cable ring terminals are coroded, the
cables should be disconnected and the posts and
clamps cleaned separately with a soda solution and
a wire brush. Install cable ring terminals on battery
posts and ftighten to a torque of 10-15 fielbs
(13-20 Nem). Replace protective caps to prevent
corrosion and sparks.
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4.8 Common Causes of Battery
Failure

When a batlery fails, the cause of failure may be
related to something other than the battery. For this
reason, when a battery failure occurs, do not be
satisfied with merely recharging or replacing the
battery. Locate and comrect the cause of the failure 1o
prevent recurrence. Some common external causes
of battery failure are as follows:

1. A defect in charging system such as high resis-
tance or a fauity alternator or regulator.

2. A maliunction within the 12 volt system
(equalizer).

3. Overloads caused by a defective starter or
excessive use of accessories.

4. Din and electrolyte on top of the batteries caus-
ing 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 driven for short periods of time.

8. A constant drain caused by a shorted circuit such
as an exposed wire or water infiltration in junclion
boxes causing ground fautt.

9. Extended operation of preheating system with
engine not running.

10. Failling to close disconnect switches during the
night.

4.9 Troubleshooting

If a battery is known to be goed and then has not
performed salisfactorily in service for no apparent
reason, the following factors may reveal the cause of
trouble:

1. Vehicle accessories and disconnect switches
inadvertenlly left on ovemnight.

2. Defects in the charging system, such as high
wiring resistance, faulty alternator, regulator or
battery equalizer.

3. A vehicle elecirical load exceeding the alternator
{or battery equalizer} capacity, with the addition
of electrical devices, such as CB radio equip-

. ment, a celflular phone or additional lighting sys-
tems.
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4. Defects in the electrical system, such as shorted
or pinched wires.

5. Extended driving at a slow speed while using
many accessories.

6. Loose or poor battery cable-to-post connections,
previous improper charging of a run-down bai-
tery, or loose hold-down clamp balts.

7. High-resistance connections or defects in the
cranking systern.

5. ELECTRICAL SYSTEM
MONITOR

This vehicle is equipped with an electronic device
thal monitors and detects an abnormal alternator,
voltage regulator, battery banks or battery equalizers
conditions. The monitor is installed on back wall of
the main electric compartment (refer to fig. 5). The
"Baltery balance” and "Battery Hi/Lo" warning lamps
connected 1o this module are mounted in dashboard
(refer to "Operators Manual™ for location). Ii a
malfunction should occur, the monitor sends a signal
to the driver through the warning light of the mal-
functioning component. If the "Battery HilLo" warning
light is illuminated, check the 24 volit volimeter 1o
determine if battery voltage is too high or too low.

Note: According to battery charging condition,
it is normal that “Battery Hi/Lo” waming light
illuminates upon starting the engine and stays
illuminated for a few seconds. This is caused by
the nommal vollage drop of the battery during
starting.

9.1 Warning Lamp Definitions

5.1.1 Battery Hi/Lo

Voltmeter drops below 24 V dc

+ Check alternator output.

Check voltage regulator.

Check battery connections.

Check batlery cells.

Check battery equalizer connections.

Voltmeter exceeds 30 Vdc

e Check alternator output.

e Check voltage regulator.

» Check battery connections.
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5.1.2 Battery Balance

Note: Allow at least 15 minutes to balance
batteries after any corrective measure has been
taken.

1. Batteries out of balance (difference greater
than 1.5 volts between the two battery banks)

» Check battery equalizer connections.
« Check equalizer cables for proper gauge.
» Check battery connections.

2. Demand for 12 volt power exceeding rated
amperage output of battery equalizers caus-
ing batteries to go cut of balance
= Reduce 12 volt load or install additional bat-

tery equalizer(s).

5.1.3 "Battery” Warning Light

This warning light is not controlied by the electronic
monitor, but by the "R" terminal of the altemator
using the normallyclosed contact of the relay
"R-33". If & voltage drop should occur in the
charging system, the "Battery” warning fight will
immediately light up to wam the driver and will be
followed by the illumination of the "Battery Hillo"
warning light if the voltage drops below 24 V dc.

Refer to heading "Diagnosis of charging system
problems” later in this section, 10 determine whether
the alternator or the voltage regulator is defective.
Should the "Battery” warning light illuminate while
the 24 volt volimeter keeps on giving & normal
reading and the “Batfery Hi/Lo" warning light does
not illuminate, the relay R-33.or its wiring is probably
defective.

Caution: The relay R-33 should never be re-
placed with a relay provided with a suppressor
diode on its coil as the output current (between
12 and 14 volts) at the alternator "R" terminal is
not rectified, thus rendering relay inoperative.

Note: When the "Battery” warning light iliumi-
nates, the "A/C & Heating” system shuts off in
order to prevent battery discharge.

6. ALTERNATOR

The 24 volt charging system consists of a belt
driven, oil-cooled, brushless allemator, a 24 volt
voltage regulator, an alternator relay and a 12 volt
system that includes a 12 volt, 100 amp equalizer.
The components used in this system are described
under the applicable headings hereatter.

Stator N°"",',‘:!?"°t'° Stationary fleid
assembly Rol winding assembly
Air gaps {or
Ofl inlet ~ Rotor bearings
line WY L \:
\ 1l
— 1) F]
Iy
U \ " .
N Oil drain chute
Vo k¥ N T e
‘\ \\g;\ \\ N Q"\ —:: S\:.;-:‘-‘b /
Stator terminal 3z Jf
O-rings - O-ring N

Figure 20
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This oil-cooled alternator is self-rectifying. All current
carrying members, windings, bulltin  diodes,
and field coils are stationary. The only moving
component 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 into the engine crankcase
through the drive end frame and drve adapter
housing. The alternator should never be operated

with the oil supply line disconnected. A confinuous
flow of engine oil flows through the alternator to
lubricate the bearings and cool the assembly.

Four terminals are used on this alternator: the DG
outpu terminal, two field terminals, and a 12 volt
relay terminal. The alternator output voltage is
regulaled by a separate 24 volt regulator that con-
trols the altemator field current.

. Field
DC terminal (regulator)
Relay torminal {starter solenoid)
F1
Flaki
Stator

1w

. = =

Rectiflers
Figure 21: Aternator Wiring Diagram oc057

Note: The relay coils connected to the alterna-
tor ‘relay terminal" SHOULD NEVER BE
PROVIDED WITH A SUPPRESSOR DIODE as the
output current at this terminal is not rectified,
thus rendering relay inoperative.,

Caution: The electrical system is NEGATIVE
GROUND. Connecting the batteries or a battery
charger with the positive terminal grounded will
endanger the alternator diodes and vehicle
wiring by a high current flow. Bumed wiring
harness and burned "open" diodes wifl 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 not ground or
short across any of the alternator or regulfator
terminals.

Since there are no brushes, slip rings, or rubbing

seals, the alternator requires no periodic mainte-

nance other than the following:

1. Check alternator-to-engine mounting bolts for
looseness and tighten to the proper torque.

2. Check alf electrical connections for tightness
and corrosion. Clean and tighlen connections as
necessary. Be sure wiring insulation is in good
condition and that all wiring is securely clipped
to prevent chafing of the insulation.

3. With the engine running, listen for noise and
check the alternator for vibration. If the aiternator
is noisy or vibrates excessively, it should be
removed for inspection and repair.

4. Ensure that battery terminals are clean and
tight.

6.1 Diagnosis of Charging
System Problems

The troubleshooting of the charging system is made
easier by the use of a 12 and a 24 volt voltmeter,
“Battery", "Baltery balance” and "Battery Hilo"
warning lighls mounted in the dashboard (for loca-
tion refer to the "Operator's Manual’). The definition
of each warning light is explained under the heading
"5. Electrical Systern Monitor”.
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6.1.1 Alternator or Voltage Regulator
To determine which unit is faully, proceed as follows:

1. Star thgngine and momentarily co
nections, refer to figure 22.

t a jumper from the “F1" field terminal o "I%ﬂ" terminal. For con-

Carbon
pile
=S : 5
Battery
Ammeter
o=
Voltmeter

Jurmper
Bus bar

F

(Pl ™ Q
(o) Q
Q
Altemator
Figure 22

\BAD PRACTICE. NEVER JUMP F1
FIELD TERMINAL TO DC(+)
TERMINAL

aution: Do not feed the alternator field “F1"
inal for more than 10 seconds. High voltage
coult\burn out the wires and cpmponents of
chargirtg._system, and seriou
afternator.

Do not jump "F2 (-} terminal with the "DC
(+)" terminal on altephator. This will result in
a direct short circuit

a) If the voltmelér readings increase, trouble is

the volimeter readings do not inc
problem may be in the altemator.

6.2 Alternator Diagnosis

Caution: Before checking the alternator, TURN
OFF the battery main disconnect switch.

it is not necessary to compietely disassemble the
alternator 10 make electrical checks. All electrical
checks are made at the diode end of the assembly
without having 1o remove the rotor, drive end frame,
or bearing. If the electrical components are not

damage the _
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defective, but bearing replacement is necessary, this
can be done at the drive end without having to
disas_semble the diode end of the unit.

The componenis in the alternator which require
electrical checks are the field winding, the six di-
odes, and the stator winding.

6.2.1 Diode Checks

Each diode may be checked for shorts and opens as
follows:

1. Ensure the battery main disconnect swilch is set
to the "OFF" position.

2. Remove the pipe plug from underneath the end
housing 1o drain the oil in the rectifier engine oil
suppiy.

3. Remove the cap screws {7) and lock washers
which attach the diode end cover 1o the end
housing. Remove the end cover from the end
housing.

Note: Do not operate the alternator unless this
unit is completely reassembied.

4. Remove seal from the end housing, detach and
remove "DC" and relay terminals, stud, insulating
sleeves and O-rings.



ub60392
Callout
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ub60392
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5. Disconnect all diode flexible leads; i.e. three from the output terminal stud and three from the diode supports.

See figure 23 for more delails.

Stator stud

Figure 23

Each diode may be checked for short or open
circuits with an ohmmeter.

Note: The ohmmeter polarity may be deter-
mined by connecting its leads to the voltmeter
feads. The voltmeter will read up-scale when the
negative leads are connected together and the
positive leads are connected together. The
polarity of the voltimeter leads may be deier-
mined by connecting the leads to the identified
{erminals on a batiery.

Note: Use an ohmmeter with a single 1.5 voit
cefl. The most accurate reading will be deter-
mined when the 300 ohm value is calibrated to
the center one-third of the scale. DO NOT USE
high voltage, such as a 110 voit test lamp to
check diodes.

To check diodes mounted in the supports for short
fields, connect the posilive ohmmeter lead 1o each
diode lead and the chmmeter negative lead to each
support as shown in "A”, "B", and "C" of figure 24. To
check diodes mounted in the end frame for shor
fields, connect the chmmeter positive lead 1o each
diode lead and the ohmmeter negative lead io the
end frame as shown in parts "D", "E", "F". The
ohmmeter readings may vary considerably when
checking diodes for shorls, but if the reading is 300
chms or less, the diode is probably defective and
should be replaced. If the diode reads 300 ohms or
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less, it will allow excessive reverse cument from the
battery. Replace defective diodes as explained Jater
in this section,

Ohmmetaer

Chmmeter

Figure 24 06070
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To check the diodes mounted in the diode supporis
for open fields, connect the chmmeter negative lead
to each diode lead and the ohmmeter positive iead
fo each support as shown in parts "A", "B", and "C"
of figure 25. To check the diodes mounted in end
frame for shorts, connect the ochmmeter negative
lead 1o 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
diode. Diodes can be replaced by following the
procedure  outlined under the  headings
"Disassembly” and "Reassembly”,

+ - e+ .
Ohmmeter| | A c
anee"| [~
i
. : )
R ]
[} = ®
[ ] ®
<
'
Ohmmetar k| D E F
- + - + - +
Figure 25 06071

When reinstalling diodes, torque to 9-11 Ibfeft
{12-15 Nem). Re-stake next to the threads in an
arbor press 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.

6.2.2 Field Winding

The field winding may be checked for short and
open fields with an ochmmeter. To check the field
winding, connect the chmmeter to field terminal and
lo ground. A resistance reading above nomal
indicates an open, and a reading Jess than normal
indicates a short field. The normal resistance vaiue
is 3.0 to 3.3 ohms at 80 °F (27 °C). An alternale
method of checking is to place a battery, of a speci-

fied voltage, and an ammeter in series with the field
winding. The current should register 7.2 to 8.3
amperes at 24 volts. Coif resistance is approximately
3.1 ohms. Amperage readings, other than the
above, indicate an open, grounded, or shorted field.
A defective field coil can be replaced by removing
the end frame on which the field terminal is located
and then removing the four field coil mounting
screws. See the headings "Disassembly” and
"Reassembly” for a detailed procedure.

6.2.3 Stator Winding

The stator winding may be checked for open and
short fields with an chmmeter as follows:

Open Fields

Connect the ohmmeter leads 1o two pairs of diode
supporis as shown in parls "A", "B", and "C" of figure
26. Comect polarity of the leads must be observed,
The ohmmeter 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.

Figure 26 05072

Ground

To check the stator windings for ground, connect an
chmmeter to the diode support and diode end frame
as shown in part "C" of figure 25. The chmmeter
should indicate a very high or infinite resistance.
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If zero, or a very low resistance is measured, the
windings are grounded.

Short Fields

The stator windings are difficult to check for short
fields without finely calibrated laboratory tesl equip-
ment 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 specifica-
tions, shorted stator windings are probable.

6.3 Diode Replacement

The following replacement procedures are based on
the assumption that the diode end cover is still off
and diode leads were disconnected as explained
earlier in this section.

Note: When replacing a diode, make sure it is
designed for a negalive ground system. The
diode can be identified by the symbol 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 o remove the diode and support assem-
bly. The two ouler dicde and support assemblies are
identical and can be installed on either side. The
center unit has a different support, with 2 inches
(50,8 mm) between the mounting hole centers.

Note: The outer supports are provided with 2
1/4™ (57,15 mm)} cenier holes.

6.3.1 Diode Replacement (in Support)

1. Remove nut with fock washer attaching the diode
support to the stator lead stud.

2. Remove nut, lock washer, -and flat washer
attaching support to the smalt stud in the end
frame.

3. Remove the diode and support assembly. Then
remove insert from small hole in support or from
smalf stud in the end frame.

4. Remove nut and flat washer from diode mount-
ing stud, then remove diode from the support.

5. Place a new diode in the support and install 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 Ibfein (18-20 Nem).

6. Place diode and support assembly over the
stator lead stud and the small mounting stud.
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Place insert over small stud inside the hole in the
support. Install flat washer, lock washer, and nut
on the small stud, and tighten fo a torque of
22-25 lbfsein (2-3 Nem). Install nut with lock
washer on stator lead slud and tighten firmly.

6.3.2 Diode Replacement (in End Frame)

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 fighten to a torque of 160-180 inelbs {18-20
Nem). If no other parts are 1o be replaced, refer to
"Diode End Cover Instalfation” iater in this section.

6.4 Field Replacement

6.4.1 Removal

1. Rernove the three dicde and support assemblies
from the end frame fo provide access to the two
lower field to end frame boits.

2. Remove m#t with lock washer and flat washer
from three stator lead studs.

3. Remove the six bolts and lock washers attaching
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
terminat 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 attach-
ing the field to the end frame.

8. To separate the field from the end frame, install
four 3/8-24 x 3 inch bolts in place of the 3/8-24 x
2 inch bolts removed in slep 7. Thread bolis in to
even heights. Support the end frame in an arbor
press. Then, using a suitable press plate to exert
pressure on all four bolt heads, press the field
out of the end frame.

6.4.2 Installation

1. Position the field assembly on the end frame.
Insert four 3/8-24 x 3 inch bolts through the end
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frame and thread into the field to keep holes
aligned. '

2. Support the end frame on an arbor press bed so
that the diodes will not be damaged, and press
the field into the end frame. Press in until shou!-
der on field coil bottoms against the end frame.

3. Remove the four guide bolts. Install four 3/8-24 x
2 inch bolts, using new lock washers to attach
the field to the end frame. Tighten bolts securely.

4. Place insulating sleeve in inner side of the field
terminal stud hole in the end frame, and insert
the terminal stud through the sleeve. Place two
O-rings and insulaling bushing over the terminal
stud and push into hole in the end frame. install
insulating washer, flat washer, toothed lock
washer, and nut on terminal stud. Tighten firmly.

5. install each stator lead stud in the end frame as
follows: Place insufating washer over the stud
and insert the stud through the end frame. Place
the insulating bushing over the stud and position
in end frame hole. Install flat washer, lock
washer, and nut on the stud, Tighten firmly.

6. Install three diode and suppon assemblies on the
end frame as previously directed under "Diode
replacement”.

7. Install a new seal in noick around end of the
stator frame. Insert field into the rotor and posi-
tion the end frame against the stator frame. At-
tach end frame to the stator frame with six bolts
and lock washers. Tighten bolts firmly.

8. If no other parts require replacement, refer to
"Diode end cover installation” later in this section
to complete the assembiy.

6.5 Stator Replacement

It tests performed under "Stalor winding checks”
earlier in this section indicated an open circuit or
short in the slator, the stator and frame assembly
must be replaced.

6.5.1 Removal

1. Remove diode end frame and field assembly as
previously directed in steps 1 through 4 under
"Removal™in "Field replacement” procedure.

2. Remove the six bolts and lock washers aftaching
the stator frame to the drive end frame.

3. Separale the stator frame from the drive end
frame and remove the slator frame from the end
frame and rotor.
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6.5.2 Soldering Stator Terminal Leads

1. Using a wire brush, thoroughly clean the wire
and terminal.

2. Silver solder the stator lead to the terminal using
atorch.

3. Thoroughly clean the silver solder connection
with a wire brush.

4. Using a high grade energized rosin flux, coal the
silver soldered connection with a 80-20 tin-lead
solder or pure tin solder to prevent detericration
of the silver solder by engine oil.

Note: The siiver solder will provide the required
mechanical strength which will not be affected
by temperature. The tin-lead solder will protect
the siiver solder connection from deterioration
by engine oil,

6.5.3 Installation

1. Position new seal in noich around the drive end
of the stator frame.

2. Position the stalor and frame assembly over the
rotor against the drive end frame. Aftach the
stator frame to the drive end frame with six boits
and lock washers. Tighten bolts firmly.

3. Install diode end frame and field assembly as
direcled in steps 5, 6 and 7 under “Installation”in
"Fleld replacement” procedure.

4. Install rectifier end cover as directed later.

6.6 Diode End Cover
Installation

1. Make sure all diodes are properly installed and
securely lightened. Leads from dicdes threaded
into the end frame must be securely attached to
the diode supports. The relay terminal lead must
also be attached to the left diode support.

2. Connect leads from the three diodes mounted in
supports to the output terminal stud. Tighten the
attachment screw firmly. Place insulating bush-
ing over relay terminal siud.

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 wash-
ers. Tighten the cap screws evenly and firmly.

5. Make sure the drain plug was insialled in bottom
of the end cover and was securely tightened.
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6.7 Alternator Repiacement

6.7.1 Removal

1. Place "Starter seleclor swifch” in engine com-
partment to the "OFF™ posilion.

2. Place the battery main disconnect switch to the
"OFF™ position.

3. Remove alternator driving belt (refer to appropri-
ate heading later in this section).

Note: When reinstalling drive belt, it is impor-
tant to set the belt tension correctly (refer to the
appropriate heading later in this section).

4. Scratch off protective sealer from electrical
connections (relay, field and positive terminals).
Refer to figure 27.

Figure 27

Note: After reconnecting electrical wires, it is
important to cover lerminals with protective
sealer (Prévost part no 68-0745).

5. Disconnect wire #25 from the relay terminal, wire
#107 from the field "F1" terminal and disconnect
battery cable from the positive "+" terminal on the
diode end cover. Tag wires removed o ease
identification at time of installation. Refer to fig-
ure 27.

6. Disconnect cil supply line and vent hose from top
of alternator (refer to fig. 27) and tape Jines to
prevent entry of foreign matter. Disconnect oil
drain hose from boftom of alternator (refer to fig.
28) and tape line to prevent entry of foreign
maiter.
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RETAINING
BOLTS AND
WASHERS

it LI,
“DRAIN HOSE
‘ (DISCONNECT
'Y FRQM HERE)
(2ol 1&

Figure 28 06074

7. Remove the four bolis and lock washer retaining
altemator (refer to fig. 28).

Warning: Atiernator weight is approximately

. 150 Ibs (70 kg). Another person is required to

take the alternator out of engine compartment.
8. Take the allernator out of engine compartment.

6.7.2 Disassembly of Alternator

After diode, field and stator winding checks, the
alternator can be disassembled to repair a faulty
component, such as field or stator, or to proceed
with bearing or rotor replacement. The alternator
may be disassembled by performing the tollowing
steps:

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

2. Separate the diode cover plate from the diode
end frame by removing the mounting screws.

3. Remove the washer, nut and lock washer attach-
ing the dicde supports 1o the end frame, the
three screws connecting the dicde leads to the
diode supports, and the three nuts which attach
the stator studs to the dicde supporis.

4. Separate the diode support assemblies from the
diode end frame, and the three nuts which con-
nect the studs 1o the diode end frame.

5. Mark the position of the drive end frame and
diede frame with respect to the stator assembly
so that the parls can be reassembled in the
same position.

6. Detach the dicde end frame and field assembly
from the stator assembly by removing the attach-
ing screws.
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7. Separate the field assembly from the diode end
frame by removing the four attaching screws.

8. Separate the rotor assembly and drive end frame
from the stator assembly by removing the attach-
ing screws.

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

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

6.7.3 Alternator Cleaning and Inspection

Whenever the alternator is disassembled, it should
be cleaned and inspected.

Cleaning

If sludge has accumulated on the stator, a light
mineral oil should be used to clean it.

inspection

When the allernator has been disassembled to the
extent that the stator is exposed, the stator should
be checked for the following:

a) Adequate vamnish,

b} Proper spacing of conductors so that “"near
shonts™ do not exist.

¢) Proper phase lead placement,
d} Strong conductor and cross-over welds.

6.7.4 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 2 new one due to the prob-
ability of damage during disassembly.

Removal and Disassembly

1. It the pulley was not removed from the rotor shaft
at time of alternator removal, remove the nut and
flat washer from the shaft and pull the pulley off
the shaft.

2. Remove the six bolts and lock washers attaching
the drive end frame to the stator frame. Separate
the drive end frame from the stator frame. Re-
move the drive end frame and support assembly.

3. Support the drive end frame in an arbor press so
that the rotor can be pressed down out of the end
frame. Using a suilable adaptor against the end
of the rotor shaft, which will pass through the in-
ner race of the double-row ball bearing, press the
rotor down out of the end frame and bearings.
Since the single-row bearing owter race is held in
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the end frame by the retainer plaie, and the inner
race is press fit onto the rotor shafi, the bearing
will probably be damaged when the shaft is
pressed out and need to be replaced with a new
part.

4. Remove the six screws atiaching 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, so 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 bear-
ing out of the end frame.

6. Remove the rubber bearing clamp from the
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. Slake
screws in place after tightening.

2. Position the rubber bearing clamp in the groove
in bearing bore of the drive end frame. Lubricate
the clamp to 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 sin-
gle-tow bearing assembly over the rotor shaft.
Using a driver over the rotor shafl, which will ex-
er a force on the bearing inner race, press the
bearing onto the shafi until it bottoms against the
rotor.

4. Install bearing spacer over the rotor shaft. Posi-
tion the double-row bearing over the rotor shaft at
end frame bore. Using an adaptor which will ex-
ern 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 siator frame
with six bolts and lock washers. Tighten the bolis
to atorque of 5 0 5.4 ftelbs (6-7 Nem).
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Caution: When replacing the allernator on the
vehicle, ensure that an alternator with the proper
drive rafic is used. Installation of an alternator
with any other drive ratio will result in severe and
costly damage to the alternator and engine.

6.7.5 Reassembly
Reassembly is the reverse of disassembly.

Note: When tightening the oulside nut on the
"DC" output terminal, torque the nut to 30-35
fbfeft (4147 Nem). The lower nut should be
supported while tightening the top nut.

When reinstalling diodes, tighten to a torque of
9-11 Ibfeft (12-15 Nemn),

6.7.6 Output Check

When removed from the engine, the altemator may
be checked without circulating oil on a test bench,,
providing the output is limited to 100 amperes or
less. The altemator 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 without adequate oil
circulation for periods exceeding 15 seconds,
will cause the alternator to overheat, resulting in
damage to the winding and diodes.

if the afternator is to be operated at an oulput greater
than 100 amperes for longer than 15 seconds,
circulating oil must be provided. SAE 30 engine oil
must be applied 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 alternator on a test bench, make
electrical connections as shown in figure 22, Make
sure the negative battery terminal is connected to
the alternator frame,

6.8 Aliernator Drive Belt

6.8.1 Removal and Installation
Removal

1. Loosen the two bolts retaining the tensioning arm
(refer to fig. 29).
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Figure 28

05075

2. Unscrew the adjusting bolt to slacken belt.
3. Remove beit.
Installation

Instaltation of the alternator drive belt is the reverse
of removal.

Nole: Atter belt installation, it is important to
tension belt as per heading "6.8.2 Adjustment”.

6.8.2 Adjustment

Cormect belt iension is required to maximize belt life.
The following procedure describes proper tensioning
praclices.

Note: Steps 1 and 2 should only be performed
on new belts.

1. Loosen the two bolts relaining tensioning arm.
Use the adjusting bolt to tension belt to 300
pounds.

Note: A belt tension gauge (Prévost kit no 01-
1742) is available and is supplied with an in-
sfruction sheet Refer to that procedure to use
belt tension gauge correctly.

2. Run engine for 10 minutes and allow the belt to
cool for 10-15 minutes.

3. Measure the bell tension. If tension on the belt is
grealer or equal o 200 pounds, no refensioning
is required. If tension on the belt is less than 200
pounds, retension the belt 10 200 pounds.
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7. VOLTAGE REGULATOR

The 24 voit regulator is located on the back wall of
the main electrical compartment. Refer to figure 5.

FIELD
TERMINAL

NeagATIVE (W]
TERMINAL
(WIRE #0AA)

REGULATOR

POSITIVE VOLTAGE
TERMINAL SETSCREW
(WIRE #90F)

Figure 30 08076

7.1 Description

The transistor regulator illustrated in figure 30 is an
assembly mainly consisting of diodes, capacitors,
resistors and transistors. These components ‘are
mounted on 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" (batiery).

The regulator components work together {o limit the
aiternator voitage to the preset value by controlling
the alternator field cument. This is the only function
that the regulator performs in the charging system.

The voltage at which the allernator operates is
determined by the regutator adjustment. Once
adjusted, the alternafor voltage remains constant.
The regulator is unaffected by length of service,
changes in temperature, or changes in alternator
output and speed.

A typical wiring diagram of a negative ground sys-
tem is illustrated in figure 31. This diagram shows
only the basic charging system components. It does
not show any components such as the control
relays. Refer to "Charging system™ wiring diagram, in
"Wiring diagrams” for the eleclric circuits and con-
nections.

Figure 31 05077

7.2 Troubleshooting
Procedures

Trouble in the electrical system will usually be
indicated by one of two conditions: an undercharged
or an overcharged battery. Either condiion can
result from an improper voltage regulator setting.

The absence of gassing during the conlinuous
appearance of the green dot in the battery's built-in
hydrometer indicates that the voltage setling is
satisfactory.
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7.3 Checking Regulator Voltage
Setting

1. To check the voltage setting, connect a voltmeter
across the "POS" and "NEG" terminals on the
regulator, and an ammeter to the "DC" terminal
on the alternator. Refer to figure 32.

Switch

Test

Figure 32

2. Operate the engine at approximately 1000 pm
(aboLrt 2300 alternator rpm), with accessories on,
to obtain an alternator cutput of 20-200 amperes.

3. Note the voitage setting. It should be steady at
27.5 volis,

4. If not, the desired sefting can be obtained by
removing the plug from the voltage regulator
cover and slightly turning the adjusting screw in-
side the regulator. Tum the adjusting screw
clockwise to increase the voltage sefting or
counterclockwise to decrease it. See figure 33 for
details.

Figure 33

Note: If regulator voltage cannot be adjusted to
the specified setting, remove the reguiator and
repair or replace it as necessary.
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7.3.1 Undercharged Battery

It the voltage setting is steady and reasonably close
to the specified value and the battery is under-
charged, raise the setiing by 0.3 volts, then check for
an improved battery condition over a minimum
service period of 48 hours. If the voltage cannot be
adjusted to the desired value, the alternator should
be checked as follows:

1. Slop altemator, turn off all accessories and
disconnect battery ground cable.

2. Disconnect all leads from the regulator and from
the alternator field. Do not allow leads 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 alternator "DC”
terminal 1o the alternator field terminal.

5. Connect a carbon pile resistor load across the
batlery. Tum to the "OFF™ position.

6. See figure 34 for wiring connections.

Figure 34

7. Reconnect battery ground cable.
8. Tum on all vehicle accessories.

9. Operate alternator and adjust carbon pile resistor
ioad as required to check for rated output as
given in Delco-Remy Service Bulletin 1G-187 or
1G-188.

10. Check the alternator fieid winding as follows:

Disconnect the lead from the field terminal and
connect an ohmmeter from the field terminal to
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ground. A resistance reading above normal indicales
an open fieid, and a resistance reading less than
normal indicates a shorted or grounded field. The
normal resistance can be calculated by dividing the
voltage by the field current published in Delco-Remy
Service Bulletin 1G-186, 1G-187, or 1G-188. The
normal resistance value should be at or near mid-
scale on the ohmmeter for accuracy. An altermate
method of checking is to connect a battery of speci-
fied vollage 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. An alternator is defec-
iive if it does not produce rated output or if field
windings are faulty. If the altemnator provides rated
output, and field windings check satisfactorily, the
regulator should be checked as covered under
heading "Regulator checks™.

7.3.2 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
43 hours. If the voltage cannot be adjusted to the
desired value, proceed as follows: where the aliema-
tor field is grounded internally in the alterator as
shown in figure 31, a shorted or grounded field or a
defective regulalor can cause an overcharged
battery. The field winding can be checked as cov-
ered in the “Undercharged battery” section. If the
field winding is found to be correct, the alternator is
not defective, and the regulator should be checked
as covered under heading “Regulator checks”.

7.4 Regulator Checks

Separate the cover from the base, and remove the
panel assembly from the cover. Carefully note the
location of all washers and lock washers.

The component parts are keyed to 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 to determine which compenents are
defective.

The ohmmeter must be accurate, and should be a
scale-type meter with a 1.5 or 3 volt cell. Most digital
chimmeters cannol be used to check semiconduc-
tars. However, some digital ohmmeters are specially
designed lo test semiconduclors and can be used to
test components in the regulator. Consult the ohm-
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meter's manufaclurer for specifications concerning
the capabilities of the ohmmeter.

it is imporiant that all of the following checks be
made. If a defective pan is found, replace it before
proceeding with the remaining checks. Be sure to
make all the checks since more than one compo-
nent may be defective.

A defective regulator can be repaired according to
the following methods:

A) By changing the printed circuit board in the
regulator. Unscrew the refaining screws on the
printed circuit board and remove il. Install a new
printed circuit board. This method is the most
commoniy used.

B) By removing any retaining screws involved and
unsoldering the connections. When resoldering,
limit solder time to a minimum as excessive heat
may damage the printed circuit board and com-
ponent parls. However, good soldered connec-
tions are essential for satisfactory operation. A
resin core 63% tin 37% lead solder with a 360 °F
(182 °C} melting point is recommended along
with a soldering iron rated at 50 watis or less.
Use extreme care to avoid overheating. Before
checking the printed circuit board, remove tran-
sistor 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 on which the
300 ohm value should be within, or nearly within,
the middle third of scale.

Capacitors C1 and C2 = The ohmmeter should
read high and low on each capacitor. If not, replace
capacitor.

Diodes D1, D2, and D3 = Each diode should give
one high and one low reading. I not, replace diode.

Resistor R2 = Turn voltage adjustment screw
(idenfified in figure 33) with ohmmeter connecting
each way. Reading should change as slotted screw
is turned. !f not, replace R2.

Transistor TR1 = See figure 35. Use the low scale.
Each of the three checks should read low and high.
It not, replace TR1.
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Figure 35 06381
Transistor TR2 = Change the ohmmeler to use the
low scale. EB should read low and high. BC should
read low and high. EC should both read high. If not,
replace TR2. See figure 36.

7.5 Adjusting Voltage

After repair, the regulator must be adjusted to the
desired vollage setting. Follow the procedure under
"Checking Voltage Setting”. Slowly tumn the adjusting
screw {ull range and observe the voltmeter to ensure
that the voltage is being controlled, then, still turning,
slowly adjust to the desired sefting.
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8. BATTERY EQUALIZER

8.1 Description

The battery equalizer is an energy transfer device. It
allows 12 and 24 volt power to be taken simultane-
ously from a 24 volt battery system. The equalizer is
designed 1o be connected to the batteries continu-
ously, similar to an alternator, The amount of con-
tinuous 12 volt cument is limited to the capacity
(number of amps) of the equalizer. The equalizer
causes the 12 volt cument to be taken from both
banks of batteries. For exampie, if a 10 amp, 12 volt
load is presented 1o the system, 5 amps would be
supplied by each bank of batteries. Any imbalance
beitween the batteries is automatically equalized.

8.2 Operation

8.2.1 Situation 1

24 and 12 volt I6ads present - alternator on:

The alternator provides 24 volt service, the equaliz-
ers provide 12 volt service from both banks of
batteries.

8.2.2 Situation 2

24 and 12 volt loads present - allernator off:

Both banks of batteries discharge at an equal rate,
even though there is an unequal load.

8.2.3 Situation 3

24 volt only - alternator on or oif:

The equalizers are in the standby mode.

8.2.4 Situation 4
12 volt load only - alternator off:

The equalizers provide 12 voll current from both
banks of batteries.
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8.3 Advantages
1. Eliminates overcharging

The battery equaiizer is designed to eliminale the
overcharging of one bank of balteries in a split 24/12
voll system. This device electronically monitors
voltages of both battery banks, and transfers current
whenever one bank of batteries discharges at a rate
difierent from the other.

2. Extends normal battery life

By maintaining equalization down to 0.1 volt, the
equalizer will extend normal battery life by prevent-
ing both evercharging and undercharging.

9. STARTING MOTOR

9.1 Description

The starting motor has a shift lever and solenoid
plunger that are tofally enclosed to protect them from
exposure to dirt, icy conditions and splashing.

Positive |ubrication is provided 1o the bronze bushing
located in the commutator end frame, in the lever
housing and in the nose housing, by an oil-saturated
wick that projects through each bushing and con-
tacts the armature shaft.

The clutch is a "Positork™ drive type, that meshes
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 solenoid
circuit is interrupted. Refer to figure 37 for more
details.
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Figure 37

9.2 Maintenance

All wicks and oil reservoirs should be saturated with
SAE 10 oil, and the splines underneath the cluich
should be lubricated with a light coating of SAE 10
oil. Other than normal periodic Ilubrication and

keeping cable connections clean and tight, the
starting motor should require no periodic mainte-
nance. However, under normal operating conditions,
the starting motor should be disassembled, in-
spected, cleaned and tested at time of engine
overhaul.
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9.3 Troubleshooting

Failure of the cranking motor to crank the engine at
normal cranking speed may be due to a defective
battery, worn battery cabies, poor connections in the
cranking circuit, defective engine starting switch, low
temperature, condilion of the engine or a defeclive
cranking motor. To determine if the cranking motor is
the problem, it will first be necessary to check the
batteries, the cranking circuit, the magnetlc switch,
the solenoid and the control switch.

- 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 treedom of rotation by prying on the pinion with a
screwdriver. Tight bearings, a bent armature shaft,
or a loose pole shoe screw will prevent the armature
from turning freely. Failure of the starting motor to
perform according to specifications will require
disassembly of the motor for further checks and
adjustments. However, if the armature does rotate
freely, the motor should be given a no-oad test
before disassembly.

Caution: Never operate the starting motor
more than 30 seconds at a time without pausing
to allow it lo cool for at least 2 minutes. Over-
heating, caused by excessive starting, will
seriously damage the starting motior.

9.3.1 No-Load Test

Before disassembly of the starting motor, the follow-
ing check of starting mator operation should be done
to determine any condilion which may require
special attention during overhaul. Make test connec-
tions to the starting molor as in figure 38.

Connect the starling motor in seties with fully
charged bafteries to give 24 volts, an ammeler
capable of reading several hundred amperes, and a
variable resistance. Also connect a volimeter as
illustrated in figure 38 from the solenoid motor (M)
terminal to the starter frame. An rpm indicator is
necessary 1o measure armalure speed. Proper
voltage can be obtained by varying the resistance
unit.

Figure 38 06084

No-load test results

1.

2.

Rated cument draw and no-load speed indicate
normal condition of the starling motor.

Low free-speed and high cument draw indicate

the following:

a) Excessive friction. Tight, dirty, or worn bear-
ings, bent ammature shafi, or ioose pole shoes
allowing the armature to drag.

b) Shorled armature. This can be further
checked on a growler after disassembly of
the starting motor.

¢) Grounded armature or fields. Check again
after disassembly,

Failure of the starting motor to operate with high
current draw indicates the following:

a) A direct ground in the terminal or fields.

b} “Frozen™ bearings. This should have been
determined by tumning the armature by hand.

Failure to operate with no current draw indicates:

a) Open field circuit. This can be checked after
starting motor disassembly by inspecling in-
ternal connections and tracing circuit with a
test lamp.

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 commuta-
tor.
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5. Low no-load speed and low current draw indicale
high inlernal resistance due to poor connections,
defeclive leads, dirty commutator and causes
listed previously in step 4.

6. High free-speed and high current draw indicate
shorted fields. if shorted fields are suspected,
replace the field coil assembly and check for im-
proved performance.

9.3.2 Lock-Torque Test

A variable resistance with a high cument capacity
should be used. The starting molor should be
securely mounted and a brake arm hooked to the
drive pinion. When specified curent 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.
Foliow instructions carefully.

9.4 Disassembly and
Reassembly

9.4.1 Disassembly

Normally, the starting motor should be disassembled
only far enough to make repairs or 1o replace the
defeclive parts. As a precaution, it is suggested that
safety glasses be worn when disassembling or
assembling the cranking motor. Proceed as follows:

1. Note the relative position of the solenoid, lever
housing, and nose housing so the motor can be
reassembled in the same manner.

2. Disconnect field coil from the solenoid motor
terminal, and lead from the 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 fhe attaching bolts and separate the
commutator end frame from the field frame.

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

6. Remove armature and clulch assembly from
lever housing.

7. Separate solenoid from the lever housing by
pulling apart.

9.4.2 Cleaning

The driving mechanism armature and fields should
not be cleaned in a degreasing tank, or with grease
dissolving solvents, since these would dissolve the
lubricants in the drive mechanism and damage the
insulation in the armature and field coils. All paris,
except the drive, should be cleaned with mineral
spirits and a brush. The drive can be wiped with a
clean cloth.

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

Caution: Never use emery cloth to clean com-
mutator.

9.4.3 Armature Servicing

If the amrmature commutator is worn, dirty, out of
round, or has high insulation, the armature should be
put in a lathe so the commutator can be turned
down. The insulation shouid 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 a final step in ihis procedure, the commuta-
tors should be sanded lightly with No. 00 sandpaper
to remove any burrs left as a result of the undercut-
ting procedures.

The armature should be checked for opens, short

- circuits and grounds as follows:

Open Circuit Test

Open circuits are usually caused by excessively
long starting periods. The most likely place for an
open circuit to oceur is at the commutator riser bars.
Inspect the points where the conductors are joined
to the commutator bars for loose connections. The
poor conneclions cause arcing and burning of the
commutator bars as the stariing moftor 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 insula-
tion should then be undercut.

Caution: Do not undercut the insulation be-
tween the commutator segments afier turning
down the commutalor.

Shont Circuit Test

Shor circuits in the armature are located by means
of a growler. When the armature is revolved in the
growler with a stee! strip such as a hacksaw blade
held above it, the blade will vibrate above the area of
the armature core in which the short circuit is lo-
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cated. Short circuits between bars are sometimes
produced by brush dust or copper between the bars.
These short circuits can be eliminated by cleaning
out the slols.

Ground Test

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

9.4.4 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 coils nomally con-
nected to ground, the ground connections must be
disconnected during this check. Connect one lead of
the 110 volt test lamp to the field frame and the other
lead to the field connector. If the lamp lights, at least
one field 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.

9.4.5 Field Coil Removal

Field coils can be removed from the field frame
assembly by using a pole shoe screwdriver. A pole
shoe spreader should also be used to prevent
distortion of the field frame. Careful installation of the
field coils is necessary fo 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 one side and a short lip on the other, the long
lip should be assembled in the direclion of armalure
rotation so it becomes the frailing (not leading) edge
of the pole shoe.

9.4.6 Reassembly

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
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just far encugh 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 for the cross-slotted pole
shoe screws is 25-35 ftelbs (34-47 Nem).

9.5 Pinion Clearance

Pinion clearance should be checked after reassem-
bly of molor to ensure the clearance is within specifi-
cations. To check pinion clearance (staring motor
off engine), first disconnect the motor field connector
from the solencid motor terminal. Connect 24 volt
battery with the positive battery lead 1o the solenoid
switch terminal (5), and the negative battery lead to
the grounded (G) solenoid terminal. Momentarily
Hlash a jumper lead from the solenoid motor terminal
1o the grounded {G) solenoid terminal. The pinion
gear will now shilt into cranking position and remain
that way until the battery is disconnected. Push the
pinion or drive back towards the commutator end o
eliminate slack movement. Measure the distance
between pinion and pinion stop. This should be
23/64" + 1/32" (9,5 mm £ 0,79 mm). Pinion clear-
ance is adjusted to these limits by turning the sole-
noid shaft nut after removing access plug in shift
housing. See figure 39.

Plug removed

Shaft nut

{tum to adjust
pinion clearance)

Prass on drive to
{ake up movement

Figure 39
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9.6 Starter Solenoid

9.6.1 Description

The starting motor solenoid allows the starting motor
pinion 1o mesh with the flywheel ring gear and also
closes the electric circuit to energize the staring
motor.

There are two windings in the solencid: a pull-in
winding ‘and a held-in winding. Both windings are
energized when the external control swilch is closed.
They produce a magnetic field which pulls the
plunger in so that the drive pinion is allowed 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 contacis
shorts out the pull-in winding since this winding is
connecled accross the main contacts. The magnet-
ism produced by the hold-in winding is sufficient to
hold the plunger in, and shoriing out the pull-in
winding reduces drain on the battery. When the
control switch is opened momemtarily, the pull-in
winding and the hold-in winding are connected in
series between the battery and common ground.

The polarity of the pull-in winding is reversed and
opposes the magnetic pull of the hold-in winding. All
magnetic holding force on the solenoid plunger is
thus cancelled. The return spring then quickly pulis
the solenoid plunger back, opening the solenoid
swiich contacts and withdrawing the pinion gear
from the meshing position at the same lime. Proper
operation of the switch depends on maintaining a
definite balance between the magnetic strength of
the pull-in and holg-in windings.

This balance is established in the design by the size
of wire and the number of turns specified. An open
circuit in the hold-in winding or atlempts to stant the
molor with a discharged battery may cause the
switch to chatter.

9.6.2 Disassembly

To disassemble the solenoid, remove nuts, washers,
and insulators from the switch terminal and batiery
terminal. Unscrew cover screws and remove cover.
Take out the contact disk assembly.

9.6.3 Solenoid Maintenance

The solenoid requires no periodic maintenance other
than keeping the terminals clean and tight. Always
check action of the solenoid if it has been removed.
It the unit fails to function, first check wiring before
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condemning the solencid. Solenoid windings can be
checked for open or short circuit or current draw.

9.6.4 Solenoid Tests

Two tests must be done to determine the current
draw of (1) both windings in parallel and (2) the

“hold-in winding alone. The solenoid windings can be

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 musi then
be grounded to the solenoid base by means of a
jumper lead. For the first test, connect a source of
variable voitage (battery and a variable resistance)
in series with an ammeter between the solenoid
base and the solenoid small switch terminal. Con-
nect a voltmeter between the same iwo points.
Slowly increase vollage and nole the current draw.
This should be 55-63 amps at 24 volts. Disconnect
the jumper lead grounding the main solenoid termi-
nal, and readjust the variable resisiance to obtain
the specified voltage 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 comect pinion
clearance when the solenoid is remounted on the
starting motor. See "Starting motor” earlier in this
section for comect pinion clearance adjustment.

9.6.5 Recommendations

1. Tag each lead o ensure comect conneclions
when the starting motor is reinstalled.

2. Tighten the 5/8"-11 starter attaching bolts to a
torque of 137-147 Iofeft (186-200 Nem).

3. Keep all the electrical connections clean and
tight.

4. When installing wiring terminal teads to the
starting molor and the solenoid switch, torque the
No. 10-32 connections to 16-30 ibfsin {2-3 Nem)
and the 1/2°-13 conneclions to 20-25 [bfsft
{(27-34 Nemn).
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10. ENGINE BLOCK HEATER

An enging “immersion-type"” block heater is installed
as slandard equipment. It consists of a 115 volt,
1500 watt, single ioop element type, fitted al center
of engine block (radiator side). It is plugged into a
socket on the engine compartment rear door.

10.1 Maintenance

This heater is non-serviceable except for the cord,
and if faulty, must be replaced as a unit. .

11. EXTERIOR LIGHTING
EQUIPMENT

The circuit for exterior lights, as well as their control
switches, relays and circuit breakers are shown on
the appiicable wiring diagrams (pages 5 to 7),
annexed at the end of this section.

11.1 Headlights

Each headlight assembly consists of two 12 volt
halogen rectangular sealed-beam units. Quter lamps
are double-filament unils, having high and low
beams. Inner lamps have single-filament and oper-
ate with high beam of outer units. For identification
purposes, outer units are molded with "2A{" and
innier units are molded with "1A1" on top of the lens.

11.1.1 Headlight Dimmer Switch

The multifunction lever located on the sleering
column is used 1o select proper lighting. High beams
or low beams can be selected by pushing the lever
towards the dashboard (high) or pulling it towards
the driver {low). 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.

11.1.2 Maintenance

Clean headlights with soap and water and a good
glass cleaner whenever dirty. For maximum illumi-
hation, headlight connections must be coated with a
dielecliic grease to prevent oxidation and proper
voltage must be maintained. Low battery vollage,

loose or dirty contacts in wiring system and poor
ground contribute to a decrease in voltage. Check
wiring and conneclions regularly and keep battery
properly charged. When a headlight bums out, a
new sealed-beam unit must be installed.

Headlights must be properly aimed to provide
maximum allowable road illumination.- When using
mechanical aimers, follow manufacturer's instruc-
tions.

Headlight aim should be checked after installing a
new sealed-beam unit. Aiming can be performed
without removing headlight bezels. Horizontal and
vertical aiming of each sealed-beam unit is provided
by two adjusting screws which move the mounting
ring in the body against the tension of the coil spring
(see figure 40). There is no adjustment for focus
since the sealed-beam unit is set for proper focus
during manufacturing assembly.

sz

Figure 40 06085

11.1.3 Headlight Adjustment

The following is a general procedure for headliight
adjustment using a mechanical equipment, such as
a "Bear 47-132 headlight aligner”. i your mechanical
equipment is different, refer to the manufacturer's
instruction manual.

Setting Aligner According to Siope

The floor level offset dial must maich 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 each wheel on one
side of vehicle. Unit B must be installed beside
the front axle wheel with its viewing port facing
rearward, and unit A beside the drive axle wheel
with its viewing port facing forward. See figure 41
for more details.
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\

Owneor's calibration
fixture
Unit Amust be used
at drive axie wheol
Unit B must be usad |
at front axle whaal
Figure 41 06087

Nofe: Check that the three indicators on each
module are set to zero.

4. Level each unit with the thumb adjusting screw
on the fixture until level-vial bubble is centered.

5. Look through the top port hole of unit A, and turn
horizontal knob uniil split images are aligned.
See figure 42.

B m—

Not aligned

Figure 42

06085

6. Set according fo floor slope. Transfer positive (+)
or negalive {-) reading of horizontal dial to the
floor level offset dial to ofiset floor slope on each
aligner (see fig. 43). Push on the floar level offset
dial to register reading.

7. Remove calibration fixture from each unit.

Note: If vehicle remains stationary during the
headlight alignment procedure, avoid check-
ing Hloor slope each time.
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/ Transter reading \
Floor level dial Horizonta! dial
] O
ol —-
Figure 43 06089

Headlight alignment

The aligner is provided with adaptors for different
sizes of headlights which are always aligned in
pairs.

1. Fixthe adequate adaptor on each headlight.

Note: The adaptors are equipped with steel
inserts, thus providing a good seating for pre-
cise headlight 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.
Pull handle unfil it locks. Refer to figure 44.
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Lavel bubble Leval bubble
Vortical dial Ventical dial
Horizontal dial Horizontal dial
Viewing port Viewing port
Unlt Amust be
usad on driver's side
Figure 44 05090

Note: Ensure that Hoor leve! offset dial is set
correctly before aligning headlights.

Horizontal alignment

1.
2.

Reset horizontal dial {o zero.

Check that split image is visible in the viewing
port. If not, replace aligner by turning it.

3. Turn the horizontal aim adjusting screw of each
headlight until split image is afigned (see fig. 45).
Horizortal ~
=) ™
screw —
Split image Spiit image
aligned not aligned
Vertiml
e — QD -3
Bubbie
cemered not cornered
Figure 45 . 06091

Vertical alignment

1.
2.

3.

Reset vertical dial to zero.

Tum the adjusting screw of the headlight veriical
aim until bubble is centered (see fig. 45). Repeat
operation on other headlight.

Recheck the horizonta! alignment.

Remove aligners by pressing on vacuum release
button.

Repeat the same procedure for the high beams.

i proper mechanical equipment is not available,
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.

Draw & horizontal line on verlical surface at
height of light center. Locate point on this hori-
zontal line at which projected centerline of vehi-
cle intersects. Measure distance between light
centers and divide this distance equally on either
side of center mark. Then draw two ventical lines
directly ahead of each light center.

Switch on high beams and cover one headlight
white adjusting the other.

When aiming headlights, beam may appear
distorted. A new sealed-beam unit must be in-
stalled to correct this condition.

After headlight is properly aligned, cover it and
proceed in the same manner as above with the
opposite headlight.

11.2 Sealed-Beam Unit
Replacement

11.2.1 Removal

1.

Remove screws attaching headlight bezel fo
front panel (12 -"Phillips” screws) and remove
bezel.

Remove four mounting screws attaching
sealed-beam unit retaining ring to mounling ring.
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Note: Do not disrupt headlight screw adjust-
ment.

3. Remove sealed-beam unit and pull wiring con-
nector off back of unit.

11.2.2 Replacement

1. Install wiring connector on back of sealed-beam
unil. Position unit in mounting ring with molded
lens number at top.

Note: Sealed-beam units with number "1A1"
molded, on top of the lens must be used at
inside light positions. Units with number "2A1"
molded, on top of the lens 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 headlight aim must be checked and
adjusted even if it was properly adjusted before
the sealed-beam unit was replaced, and adjust-
ing screws were not removed,

3. After instaling and adjusting the headlight
assembly, instalt the headlight bezel.

11.3 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 bezel with the head-
lights. Tumn signal is visible from both front and side.

11.3.1 Bulb Removal and Replacement

1. Remove the twelve “Phillips” screws attaching
the headlight bezel, then remove headlight bezel.

2. Remove socket from headlight bezel.-

3. Remove the bulb by pushing and rotating it out of

the socket.

4. Install the new bulb by reversing the previous
procedure.

11.4 Stop, Tail, Directional,
Back-up, and Hazard Warning
Lights

A combination stoplight, taillight, directional signal
light and back-up light assembly is mounted at the
rear, on each side of the vehicle. Furthermore, when
braking, a center stoplight will illuminate simuitane-
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ously with the stoplights on the sides for increased
safety.

The stop, tail, directional signal and back-up lights
consist of individual bulbs mounted in a common
housing, and each light is serviced individually as a
complete unit and need only to be plugged into or
unplugged from. socket after removing proper light
lens.

The hazard warning flashing system uses the front,
side, and rear directional lights simullaneously. This
systemn is energized by a switch on the L.H. dash-
board.

11.4.1 Bulb 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. Install the new bulb by pushing and rotating it
clockwise, then replace the lens; the "Hella” in-
scription molded on the lens must be pointing
upwards.

Note: Taillights are provided with a different
candle power bulb. Make sure appropriate re-
placements are used for any defective bulbs.

11.5 License Plate Light

Two sealed unils are mounted above the rear
license plate(s) of vehicle. In case of bumn out, the
sealed unit must be changed according dc the
following procedure.

1. Pry out the rubber seal with a small screwdriver.
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 fls former position.

11.6 Clearance, Identification
and Marker Lights

This vehicle is equipped with marker, identification
and clearance lights. The clearance lights are
mounted al each corner of the coach near the top
and the identification lights are in the upper center of
rear and front seclions. The rear clearance lights are
red and the front ones are yellow.

The yellow marker lights are mounted on the sides
of vehicle.
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11.6.1 Marker Light Bulb Removal and
Replacement

The side marker light is a sealed unit and should be
replaced as an assembly in accordance with the
following procedure:

1. Unscrew both "Phillips” light screws, then re-
move the light assembly.

2. Pull the connector to remove it from its socket.
3. Push the connector on the new light unit.

4. Position light assembly and install the "Phillips”
screws.

11.6.2 Clearance and identification Light
Bulb Removal and Replacement

The clearance and identification light bulb can be
replaced in accordance with the following procedure:

1. Unscrew both "Phillips” lens screws, then re-
move the lens and housing.

2. Twist the bulb socket and pull out.

3. Pull the bulb straight out to remove it from its
socket. Do not iry to tum the bulb to remove it.

4. Install the new bulb by pushing it into the socket.

5. Posilion lens on housing, then install the
"Phillips” screws,

11.7 Docking and 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 on the front
L.H. side service compartment door, while the other
is located between the front wheel and the entrance
door on the R.H. side. The main funclion of these
lights is to increase lateral visibility when turning a
corner. These lights are energized simultaneously
with the directional lights. On the V.I.P. model, a
dashboard-mounted rocker switch may be actuated
1o cancel this system in special situations.

Two additional halogen headlights are installed on
rear electrical compartment doors. These lights are
used as docking lights and both will illuminate
aulomatically when reverse range is selected to
facilitate back-up or docking procedure.

On the V.LP. mode!, these lights do not operate
automatically when the reverse range is selected,
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but by means of a dashboard-mounted rocker
switch. When actuated, the docking as well as ithe
comering lights illuminate. Furthermore, a “Low
docking” switch, also located on dashboard, allows
the use of the docking and cornering lights at a lower
intensity when the docking switch is actuated.

11.7.1 Bulb Removal and Replacement

- Bolh docking and cornering headlights can be

changed in accordance with the following procedure:

1. Remove the two "Phillips” screws attaching the
retaining ring. '
2. Disconnect the light unit connection.

3. Press on each tab of retaining clip, bring both
tabs together, then (ift the retaining clip.

4. Remove the bulb.

5. Position new bulb, install the retaining clip, then
bring both tabs tegether. When the retaining clip
is in position, release the tabs.

Caution: During this step, avoid contacting the
bulb with your fingers. This could alter the bulb
life.

6. Connect and position the light unit.

7. Finally, install the retaining ring.

11.8 Fog Lights

Optional halogen fog lights can be mounted on this
vehicle to give the driver better visibility in foggy
weather, or to improve the range of vision just ahead
of the coach,

11.8.1 Bulb Removal and Replacement

1. Remove the protector cap on light unit {if so
equipped). Remove the light unit retainer screw
and slide the retainer upward.

2. Remove the light unit. Disconnect the light unit
connection.

3. Remove retaining clip from its nolches, then lift
the retaining clip and remove the bulb.

4. Install the new bulb, then replace the retaining
tab of clip to its position into the notches.

Caution: During this step, avoid contacting
the bulb with your fingers. This could after the
bulb life.
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5. Reconnecl the light unit and replace in its proper
position.

6. Replace the retainer.
7. Replace the light unit cover {if so equipped).

12. INTERIOR LIGHTING
EQUIPMENT

12.1 Control Panel Lighting

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 exiremity of the L.H. side control
panel is used to vary the brighiness 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 defective bulb can
vary according to the application.

12.1.1 Switch Bulb Replacement

1. Slightly pull the swilch with a defective bulb away
from the control panel.

2. Using a small screwdriver, press the tab on top
of the switch housing. Pull the switch away from
the ¢onirol panel.

3. Using the same screwdriver, press on the light
bulb housing 1ab in order to remove it from the
switch.

4. The light bulb may be removed by pulling it
away.

5. Install the new bulb by pushing it into the socket.
6. Install the light socket in its former position.
7. Replace the switch on control panel.

Figure 46 06092

12.1.2 Indicator Light Bulb Replacement

1. Remove dashboard housing by removing the two
screws (one on each side of the dashhoard).

2. Locate the defective light.

3. Access bulb by pulling out socket while applying
lateral pressure.

4. Pull defective bulb out of socket and replace with
anew one.

5. Replace socket in light housing.
6. Replace dashboard housing.

Note: The bulbs of the "Check engine” and
"Step engine” warning lights, as well as those
for the flasher indicator lights, are 12 volts
instead of 24 voits, as in the case of all other
indicator/warning lights.

12.1.3 Gauge Light Bulb Replacement

1. For any gauge light bulb replacement, the rear
dashboard housing must be removed in order 1o
have access to the rear of gauges.

2. Remove bulb socket from the gauge, turn the
defective bulb counterclockwise and pull it oul of
the sockel.

3. Push a new bulb into the socket and turn clock-
wise to lock in place.

4. Replace bulb socket in gauge and replace the
rear dashboard housing.
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12.1.4 Panei Light Bulb Replacement

Pane! light bulbs are mounted in sockets under the
dashboard panel and serve to illuminate control
switches such as the heating and A/C switches.

1. To replace a panel light bulb, the rear dashboard
housing must be removed.

2. Push and tumn the bulb counterclockwise and pull
it out of the socket.

3. Install the new bulb in the socket. Push and tum
clockwise to lock in position.

4. Replace the rear dashboard housing.

12.2 Stepwell Lights

Stepwell light

Figure 47 06094

Stepwell lights are ifluminated when the door open-
ing system is aclivated. The light bulbs are accessi-
ble after removal of the light lens which is held to the
housing with two phillips-head screws.

12.2.1 Bulb Removal and Replacemént

1. With the light lens removed, pull bulb from the
lamp while applying lateral pressure.

2. Install the new bulb into the lamp.
3. Position the light lens and install it.

12.3 Dome Lights

Two dome lights (each provided with two bulbs) are
installed over the stepwell and the driver's compart-
ment. These lights are frequently used for nightime
operation when passengers board or leave coach.

12.3.1 Bulb Removal and Replacement

1. Unsnap the lens with a flat head screwdriver and
remove il.

2. Push and tum the defective bulb counterclock-
wise, then pull it out of the socket.

3. Install the new bulb by pushing and turning
clockwise until it locks in position.

4. Replace the lens and snap it back in place.

12.4 Passenger Section
Lighting

The passenger section of vehicle is lit by two types
of fluorescent tube lamps installed on parcel racks.

The aisle bulb lights are located on front of parcel
racks, while fluorescent lights for general and
in-station lighting are located under the parcel racks.
A dual power system is available for this lighting
either from the 24 volt vehicle power supply or from
a 110 volt outlet supply. In order 1o save batteries
during extended periods of in-station lighting, no
current is drawn from the batteries as soon as the
110 volt circuit is connected.

Moreover, adjustable reading lamps are instalied
under parcel racks for passenger accomodation.
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Figure 48

12.4.1 Removal and Replacement of
Aisle Fluorescent Light

1. Remove the front bezel by unscrewing the four
“Philiips" side screws (two each side), then the
“lens.

2. Pull the fluorescent light out of its base.

3. install a new fluorescent light and push in untit
the proper posilion is reached.

4. Replace lens bezel.

12.4.2 Removal and Replacement of
Fluorescent Light

1. Apply pressure on the screen lens of fluorescent
light to unsnap it.

2. Rotate and pull the fluorescent light from its
sockel.

3. Inslall the new flucrescent tube, rotating the ube
o secure il in ils socket.

12.4.3 Removal and Replacement of
Reading Lamp Buib

1. Slide the reading lamp slightly and pull in order to
unsnap it.

2. Turn over the reading lamp and unscrew both
screws of the retaining socket supporl.

3. Push and turn bulb counterclockwise, then pull it
out of the socket.

4. Install new bulb in the socket, then push and tum
clockwise to lock bulb in position.

5. Install retaining socket support and screw.

6. Position the reading lamp and press until it
snaps.

12.5 Engine Compartment
Lighting

Three engine compariment lights controlled by a
microswitch upon opening of the engine door, are
provided in the engine compartment; two are circular
while the other is the same sealed unit as used to
ifuminate the license plale.

12.5.1 Circular Light

Each light is provided with one bulb which can be
replaced as follows:
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1. Remove the lens by prying out with a flat screw-
driver.

2. Push and tum the defective bulb counterclock-
wise, then pull it out of the socket.

3. Install the new bulb in the socket, then push and
turn clockwise to lack bulb in position.

4. Install the lens, and snap it in place.

13. LIGHT BULB DATA

12.5.2 Sealed Unit Light

In case of burn oul, the sealed unit must be changed
in accordance with the following procedure:

1. Pry the sealed unit ot of its receptacle fixture by
inserling a small flat screwdriver at one extrem-
ity, then pull on the sealed unit and disconnect it.

2. Reconnect new sealed unit, and press on it until
it is seated in its former position.

When replacing a light bulb, special attention must be paid to the valtage rating (refer fo light bulb data hereaiter).

Note: All exterior lights are 12 volts and all interior lights are 24 volits, except for the "Check engine” and
"Stop engine" warning lights and flasher indicator lights which are also on 12 voit system.

Application Prévost Trade or Watts or Volts Qty
) part no. SAE Number | Candle Power
EXTERIOR LIGHTING
Hi-beam 561198 H4651 50w 12 2
Low-beam 561199 H4656 BwW 12 2
Docking & cornering 561882 H3 (Osram) 55 W 12 4
Fog 561882 H3 (Osram) 55 W 12 2
License plate (sealed) 930266 — — 12 2
Side directional 930301 Sealed 2cp 12 6
Side marker 930304 Sealed 2¢p 12 2
930301 Sealed 2¢p 12 4
Identification 562059 194 2¢cp 12 6
Clearance 562059 194 2¢cp 12 8
Front directional (hazard and marker) | 561899 1157 NA 32/6 ¢p 12 2
Rear directional 561880 Hella 21w 12 4
Stop 561880 Hella 21w 12 4
Back-up 561880 Hella 21 W 12 4
Center stop 561880 Hella 21 W 12 1
Tail 561881 Hella 10 W 12 4
Exterior comparntiment (except 562278 6429 10w 24 AR
engine) (78207)
Engine compartiment 561817 1683 32cp 24 2
930209 — — 24 1
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INTERIOR LIGHTING

Check engine 562048 E-9 (Norma) 2W 12 1

Stop engine 562048 E-9 (Norma) 2w 12

Flasher indicator 562048 E-9 (Norma) 2W 12 2

Other indicator {1/unit) 562049 {Osram) 2W 24 AR

Speedometer 560145 1829 1cp 24

Tachometer - 560145 1829 1c¢p 24 2

Turbo boost 561167 3899 (Osram) [ 3w 24

Tachograph 561006 1-405-804 1.2¢cp 24 3

Other instrument {1/unit) 560144 1820 1.6¢p 24 AR

Step 562278 6429 10w 24 3

Lavatory 562278 6429 10W 24 1

Parcel rack 560144 1820 1.6 ¢p 24 AR

Driver's area 561553 78236 iow 24 4

‘EMERGENCY EXIT" decal 560601 456 2¢cp 24 20

"LAVATORY QCCUPIED" 560144 1820 1.6 ¢cp 24

“WATCH YOUR STEP® 560144 1820 1.6¢cp 24 2

Aigle 560141 1251 3cp 24

Switch (1/unit) 561123 2741 (Osram) | 1W 24 AR

Reading 562033 961-4940 8w 24 A\R

Fluorescent 830102 F15T8CW 15 W — A\R

Lavatory fluorescent 830102 F15T8CW 15 W —- 2

Destinalion sign fluorescent 830080 F30T8CW4 20w — 1

Parcel rack front neon 830108 PL7 7W AR

R.H. lateral console 562278 6429 (78207) 10W 24 1
14. SPECIFICATIONS Cold cranking (in amps)

“ALOF (<18 °C) oo, 625 {each battery)

BATTERY ~AL-20°F {(-29°C).eeeeee, 480 (each battery)
Vel DORO . aimum aimensions (hesim
P MG o LS (TGO 1) v 18013302
e ——————— I T L — 0412388
VOIS ..ottt e 12 ~ Approximate weight (BSAG). e 60/27.2
Load test amperage” ..o 290 " Battery tester cable clamps should be between
Reserve capacity (minutes)........ooo...ooooooo . 180 ferminal nuts and lead pads of terminals. If not

possible, load value should be 210 amperes.
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Torque specifications
Battery cable o post............. 10-15 ibft (13-20 N-m)
Batlery cover ......ouvrvvecnennn. 45-50 |bf-ft (5-6 N'm)
ELECTRICAL SYSTEM MONITOR
MaKE ... ettt Vanner
MOdEL ... e e EM-70
IRPUL. e n 24Vde
System high....oeeeeeeecaerenne, Greater than 30 V dc
System oW ......covveeevecerverenine Less than 24 V dc
THAPIBVEL oot *0.75Vdc
Prévost NUMDET.........cccemveeeereie e 56-2058
ALTERNATOR
MEKE e e Delco-Remy
Mode! NUMDET.....coee et 1117702
SEIIES ot re s e rame e 50 DN
L LTSN 600
Field current at 80 °F {27 °C)
= AIMPEIES ..ot sesnsnaansas 7.2-8.0
L T U SIUU 24
Hot output
- AMPEres ....ooveeiveeaeans 270 at 80 °F (27 °C) ambient
S VOIS e 28
- APPIOXIMAIE IDM......covecere e ssese e seenan 3000
1€ 10011 [OOSR Negative
Prévost NUMBEE. ..ot 56-1723
REGULATOR
MaKE ...t st Delco-Remy
Model NUMbBET ... 1118447
TP ettt rass s Transistor
Voltage adjustment.............ccccovmenne.... External screw
Prevost NUMbBer. .....cooveeeveecee et 56-0030
BATTERY EQUALIZER
MEKE .ottt smenee e Vanner
MOGEL ..ottt n 60-50A
AMPEIES .eeincecritecieerrerete e e et sasecee s 50 amps
Prévost NUMbBET ..o eveveeceeee e 56-1016
STARTING MOTOR
MaKe ...ttt Deico-Remy
Model Number.......ooeeeeveveececereer i, 1990269
SOMES ..o rrre st s et e et e eeneensans 50 MT
L =TSR 400
Rotation (viewing drive end)..........ccoevrverrreennn... Ccw
Brush tension...........cccco v 51bs (2,2 kg) Min.
VORAGE. ... et wrereriaearenns 24
No-load test

Lo T O 23
- Min. current draw.......oocececvvne i e 60 amperes
- Max. current draw.......c...vceeecemeriiecvnennne, 90 amperes

= MR EDITH e et eee 7000 rpm

STARTING MOTOR SOLENOID

MaKE ...ttt Delco-Remy
Model Number.........coeoneeeereenenne., 1115557
Cument Draw 80 °F (27 °C)

- Hold-in winding ........ccuvecveeesrireenenn. 7.35-8.2 amps
= Pull-in wingding ......cocoovceeeeevereereenn, 48 - 54.5 amps
VOGS oot ea e eeeeaen 24




rPrREVOST

Service Bulletins and Service Information Documents will be issued from time fo time 1o aquaint users
with the latest service procedures. The number, date and fitle of publications pertaining to this section
should be noted below as soon as received. These should then be filed for fulure reference.

Number Date Subject
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ﬁ VANNER WELDON INC.

4282 REYNOLDS DRIVE
HILLIARD, OHIO 43026
PHONE: 614-771-2718 FAX: 614-771-4904

1TcelrIlingn

VANNER

How can the Ground Fuse blow in a 60-100C?

The blown fuse in the 60-100C is usually a rare problem. The 60-100C has been
designed with circuits to monitor the DC input voltages and 12 volt output current. ‘The
circuits only close the relays to the power circuits when the proper conditions are met.
The proper conditions to turn the unit ON are 1) the 24 volt terminal greater than 18 volts,
2) the 12 volt terminal greater than 8 volts AND 3) the 12 volt terminal less than 48% of
the 24 volt terminal. Once the unit is ON the unit regulates the 12 volt terminal at 50%
of the 24 volt terminal + a small tolerance. The conditions which turn the unit OFF are
1) the 24 volt terminal less than 18 volts, 2) the 12 voit terminal less than 8 volts OR
3) the 12 voit terminal drops to less than about 3 amps.

To blow the fuse, the 60-100C must be in the ON mode and someone disconnects the
battery ground connection from the chassis. If the 60-100C ground connection is still
connected to the chassis and the 60-100C was ON it will remain ON until the 12 volt load
drops below 3 amps or the voltage between the 24 and ground terminals goes less than
18 volts.

The unit is basically simulating the Battery "A" thus does not see the 12 to ground
terminals drop below 8 volts. Should a 12 volt load greater than 3 amps remain on, the
unit remains ON.

Now if a large 24 volt load (starter, wrench, wires, etcetera) is connected from Battery "B"
positive to chassis ground the 60-100C supplies full output current but can no longer
simulate Battery "A". The voitage 12 terminal to ground collapses and then reverses
since the vehicle chassis is now at +24 volts (DC meter negative lead connected to
Battery "A" negative, DC meter positive lead connected to chassis). Before the relays can
disconnect the power circuit the ground fuse may blow.

(May 23, 1995 GEW)
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THEORY of OPERATION:

The Battery Equalizer is an energy transfer device. It allows power to be taken from a 24
voit battery system at 12 and 24 volts simultaneously. The Equalizer is designed to be
connected to the batteries continuously much like an alternator. The amount of
continuous duty 12 volt current is limited by the size of the Equalizer. The Equalizer
causes the 12 volt current draw to be taken from both the batteries of the 24 volt systemi.
For example; if a 10 amp, 12 volt load is presented to the system, 5 amps would be
supplied by each of the batteries. |

This Battery Equalizer has been designed with some extra energy conservation circuits
as compared with our already very efficient 10, 20 and 50 amp units. These energy
conservation circuits allowed the 100 amp unit to fit the general footprint of the 50 amp
unit. The 60-100C does have some unique characteristics due to these energy
conservation circuits. Therefore, the test procedure you may have used for a 10, 20 and-
50 amp unit DOES NOT properly test a 60-100C.

The following test is for the 60-100C only. Although the basic procedure would work for
our other Battery Equalizers, the current levels specfﬁed here have been selected
specifically for the 60-100C. Several things are important for proper system operation.
Verify that all connections are secure. The resistance of each of the wires between the
60-100C and the battery terminals is also important. #2 AWG is good for 5.2 feet or less.
#1 is good for 6.5 feet or less. #1/0 is good for 8.3 feet or less. And #2/0 is good for
10.5 feet or less. The lengths listed here assumes each of the three wires are the
specifred length or shorter. If there are any questions about the wire lengths and sizes,
please call or write us.

EQUIPMENT NEEDED:
0 A Charging/Starting System Tester capable of providing 0 to 150 amp variable 12
volt load.
O A clamp-on style ammeter probe capable of measuring 150 amps. This may be
part of the System Tester.
B A hand held or bench type Digital DC voltmeter (multimeter). This should be
separate from the System Tester.

Page 1 of 3 A95077 Rov. A OR/94
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VANNER f I ~
60-100C _5)[ S ! 1
¥ OPTIONAL 24v
BATT LOAD LOAD
4) ¥B CONNECT
Sy o- SWITCHES L 1
+12 — — -
O \ 7 l_*o O [ -
ng G+ 12v
BATT LOAD =3
BA
Q- =

Typical System Wiring Diagram

TEST PROCEDURE:

A

w

When this procedure refers to ground, it means the ground terminal on the 60-100C,
NOT the chassis ground. All voltage measurements refer to the screw terminals of
the 60-100C. As the measurement points are described, the voitmeter positive lead
will be first point and the negative lead will be the second point listed. There will be
times the voitmeter negative lead is connected to +12 circuits.

Set the load of the System Tester to 0 amps. Connect this load to Battery "A".
install the clamp-on ammeter probe around the wire that connects between the
60-100C +12 post and Battery "A" positive post. The current we will measure will
flow from the 60-100C to the Battery "A" positive post. Make sure the probe is
installed expecting this direction of current flow or the ammeter will display a negative
current when the 60-100C turns On.

Start the engine and verify the "system voltage" by measuring +24 to ground. it
should be between 25.5 Vdc and 28.5 Vdc. Write this measured voltage on a note
pad.

Divide this system voltage by 2 to determine the "target voitage”. Multiply the system
voltage by 0.48 to determine the "activate voltage". Example: If the measured

Fage 2 of 3 A950T7 Rav. A 0O/4




TROUBLESHOOTING GUIDE

for the

60-100C

voltage is 27.0 Vdc, then the target voltage is 27 + 2 = 13.5 and the activate voltage

is 27 x 0.48 = 12.&5

- F. Connect the DC voitmeter +12 to ground.

G. if the ammeter indicates more than 2 amps of current, adjust the System Tester for
a 10 amp reading. If the load can be adjusted for a 10 amp reading, then skip
directly to Step J of this procedure.

H. Adjust the System Tester load so the voltmeter reads less than the activate voltage
and higher than 9 volts. It may be necessary to reduce the load as the voitage drops
so the meter never reads less than 9 volts.

.  The 60-100C should start operating within 26 seconds. Operation is verified by
observing current flow shown on the clamp-on ammeter.

J.  Adjust the load so the ammeter shows 95 amps of current.

K. Again measure the system voltage, write it on a note pad and divide it by 2 to
determine the new target voltage with the load applied.

L. Measure the DC voltage from +12 to ground.

M. Subtract the voltage just measured from the calculated value. This calculation wil!
be less than 0.35 volts on a properly operating 60-100C.

N. Reduce the load so the current drops to 10 amps and then slowly reduce the load
while watching the current. Somewhere between 4 and 1.5 amps the current will
suddenly drops to zero. This is the point where the unit has gone into its energy
conservation mode. The voltage, +12 to ground, will have to drop below the activate
voltage for 25 seconds to get the unit to turn On again.

Should a unit fail the above tests, contact Vanner Weldon for further assistance or send
the unit to the address below with a note. Include your name, phone number, shipping
address (UPS can not deliver to a P.O. Box) and any infarmation about the unit and its
use.

VANNER WELDON INCORPORATED
4282 Reynolds Drive
Hilliard, Ohio 43026 U.S.A.
Phone: 614-771-2718, FAX: 614-771-4904
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TROUBLESHOOTING GUIDE
For VANNER Equalizers
- Models 60-10A, 60-10B, 60-20, 60-20A, 60-50, 60-50A and 60-50E

THEORY OF OPERATION

The Battery Equalizer is an energy transfer devica. It allows power to be taken from a 24 volt
battery system at 12 and 24 volts simultaneously. The Equalizer is designed to be connected
to the batteries continuously much like an alternator. The amount of continuous duty 12 volt
current is limited to the size of the Equalizer. The Equalizer causes the 12 volt current draw to
be taken from both the batteries of the 24 volt system. For example, if a 10 amp, 12 volt load is
presented to the system, 5 amps would be supplied by each of the batteries. Any imbalance
between the batteries is automatically equalized.

TROUBLESHOOTING
1. Carefully remove the ground (GND) cable from the Equalizer. Do not allow this cable to
touch any other connection on the Equalizer because the other terminals are connected to
the batteries.

2. Make sure there is épproximately 12 volts between the +24 and +12 terminals of the
Equalizer by momentarily connecting the two terminals of a 12 voit light (headlight, marker
light, etc.) to the +24 and +12 terminals of the Equalizer. The light should light and stay lit.

3. Next, connect that same 12 volt load between the +12 and GND terminals of the Equalizer.
The lamp should light and stay lit. If the lamp does not light, is not as bright as in Step 2, or
light and then goes out, the Equalizer requires repair.

4. Further verification may be made by measuring the voitages on the Equalizer terminals.
3. Measure the voltage between +24 and +12 terminals. Write this reading on a notepad.

6. Measure the voltage from the +12 terminal to GND. Write this reading below the number
from Step 5.

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 between -0.5 and
+0.13 volts. For example, the +24 to +12 reading might be 12.85 volts. The +12 to GND
voltage might read 12.75 volts. This Equalizer would be functioning properly with a 0.10
difference (12.85 minus 12.75 volts) which is within specifications.

Vanner offers a quick turn around repair service. Send the unit to the address beiow with a
note instructing us to repair it. Include your name, phone number, shipping address {not a P.O.
Box Number), and a note asking us to call you with an estimate. The 60-100C DOES NOT test
properly using this test procedure. Use Troubleshooting Guide A95077 for the 60-100C.

VANNER WELDON INC.
4282 Reynolds Drive Hilliard, Ohio 43026
Phone: 614-771-2718 FAX: 614-771-4904




Typical 24/12 VDC System

l +24 V
o

+24 V

Yanner
Battery
Equalizer
O]
+12Y

GND

* 12 v—
B Battery

- -
12y
A Battery

1

+12V

+12 Volt
Loads

+24 Volt
Loads

L

Note — Battery Banks A and B should

have the same amp-hour capacity.

Racommended wire size for Yanner Saries 60 Battsry Equalizers.

Maximum wire length, in feet, between the Yanner Equalizer and

Wire the battery in an etfort to keep wiring loses less than 0.1 volts and

Size assuming the wire temperature is less than 80°C and no other loads.

AWG 60-10A or B 60-20A 60-50A 2x60-50A | 3x60-50A | 4x60-50A
#14 3.2 XX X X XX XXX XXX XXX
#12 5.0 2.5 XXX XXX XXX XXX
#10 7.7 3.8 XXX XXX XXX XXX
#8 12.8 6.4 2.6 XXX X XX XXX
#6 19.4 9.7 3.9 XXX X XX XXX
#4 35.2 i7.6 7.0 3.5 2.3 XX X
#2 51.9 26.0 10.4 52 3.5 2.8
#1 65.4 32.7 131 8.5 4.4 3.3

#1/0 82.9 41.4 16.6 8.3 5.5 4.1

#2/0 105.5 52.7 211 10.5 7.0 5.3

IMPORYTANT NOTE

The Vanner VoltMaster Battery Equalizer is an extremely reliable device, and
when installed according to the instructions, will provide reliable operation for an
indefinite period of time. However, if a system abnormality should develop that
would cause a Battery Equalizer malfunction, damage to the battery system
could possibly resuit if 12 volt loads are present. If your system application is
critical you may consider installing a Vanner Mcdet EM-70 Electrical System
Monitor. This module monitors the battery system's voltages and balance, and
provides fault signals that can be wired to warning lights, buzzers or other controlf
warning devices. For more details refer to Vanner Product Bulletin 206.
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Section 07: TRANSMISSION

1. DESCRIPTION

H3 vehicles may be provided with either a manual
or an automatic transmission.

1.1 Manuai Transmission

The Spicer PS130-6B, 6-speed, has 6 forward
speeds and 1 reverse speed.

The Spicer PS145-7A, 7-speed, has 7 forward
speeds and 1 reverse speed.

1.2 Automatic Transmission

The BS00(R) world transmission has 6 speeds
with two top range {fifth and sixth) overdrives.
Total coverage is determined by dividing the
highest gear ratio by the lowest gear ratio. Total
coverage expresses the transmission gear ratio
versatility. Transmissions with larger total
coverage number have a wider variety of available
ratios.

An electronic control allows the transmission to
shift at exactly the right point on the engine's fuel
consumption curve for best economy. Early
. lockup maintains the highest possible mechanical
efficiency through the closely-spaced gear steps,
culminating in two overdrive ratios. This
combination  allows  progressive  shifting
techniques, where engine speeds are reduced for
higher efficiency and lower fuel consumption.

Gear selection and torque converter modes are
controlled by a microcomputer-based electronic
ransmission management system. It is fed
information regarding throttle position, operator
range selection, engine speed, turbine speed,
transmission output speed and various system
pressures from special electronic sensors. With
this information, it computes shift points and clutch
pressures to meet immediate needs. Using closed
loop adaptive logic, the electronic control looks at
a number of parameters during the shift, and
makes minute adjustments to match the shift to
desired profile stored in its memory. it then looks
at these adjustments and resets the parameters
which allow the transmission to quickly
compensate for variations in load, terrain or

environment, and to adjust for clutch wear and
engine power changes. A diagnostic Data Reader
can be connected to the electronic control unit to
provide a self-check of all systems in the
transmission. Four-digit trouble codes greatly
reduce the time it takes to pinpoint potential
problems. (Refer to heading "Troubleshooting” of
this section).

1.2.1 Retarder (if applicable)

This optional auxiliary braking device for the
automnatic transmission is integrated into the basic
envelope of the transmission and transmits its
braking force directly to the propeller shaft. It
requires no additional length and adds only 75
pounds (34 kg) of weight. Operation of the
retarder is controlled electronically by the driver's
use of the brake and/or by hand contro! lever.
When aclivated, fluid enlers a cavity and provides
resistance to the turning of rotor blades revolving
with the output shaft. This effectively slows the
vehicle to the point where the service brakes are
needed only for final stopping. The retarder is fully
modulated and is compatible with ABS.

2. WELDING PROCEDURES

These procedure are intended for vehicles
equipped with transmission electronic controls.
When frame or other welding is required on the
vehicle, the following precautions are to be taken
to protect the electronic control components:

1, Disconnect the wiring hamess connectors
at the transmission electronic control unit,

2. Disconnect the positive and negative
battery connections, and any electronic
control ground wires connected to the
frame or chassis.

3. Cover electronic control components and
wiring to protect from hot sparks, etc.

4, Do not connect welding cables to
electronic control compaonents.
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3. MAINTENANCE

3.1 Manual Transmission

3.1.1 Qil Recommendations

The following lubricants are recommended in order of preference.

TEMPERATURE GRADE TYPE
Above 0°F (-18°C) SAE 30, 40, or 50 Heavy Duty Engine Oil meeting MIL-L-2104D or MIL-L
Below 0°F (-18°C) SAE 30 46152 B, API-SF or API-CD specifications
(MIL-L-2104 B & C, OR 46152 are also acceptable)
Above (°F (-18°C) SAE 90 Straight Mineral Gear Oil R & O Type
Below 0°F (-18°C) SAE 80 API-GL-1
Above 0°F (-18°C) SAE 90 * Mild EP Gear Qil
Below 0°F (-18°C) SAE 80 MIL-L-2105 or API-GL-4
All CD SAE 50 Synthetic Engine Qil meeting MIL-L-2104 D
CD SAE 30 or MIL-L-46152 B, API-SF or API-CD specifications
All EP SAE 75W30 * Synthetic Gear Qil meeting MIL-L-2105C
EP SAE 75W140 or API-GLS specifications

*EP gear olls are not recommended when lubricant operating temperatures are above 230°F (1 10°C).

3.1.2 Oil Check MAGNETIC PLUG

Manual transmission oil should be checked when :
engine is stopped and cold. FILL PLUG

Warning: Before servicing the coach, park
safely over a repair pit, apply parking brake,
stop engine and set battery master switch to
the off position.

Unscrew the fill plug and verify if the oii level is at
plug thread level (Fig.1).

DRAIN PLUG

Figure 1: Plugs ©7010
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3.1.3 Oil Change

OIL CHANGE INTERVALS

once a year, whichever comes first,

Change break-in oil after 3,000 miles (4 800km) of initial operation, then every 6,250 miles (10 000 km) or

Drain manual transmission as follows :

1. Unscrew the drain plug (Fig.1} and allow the
oil to drain into a suitable container.

2. Inspect plug and replace if necessary.
Reinstall plug. ’

Refill manuazl transmission as follows :
1.  Remove fill plug.
2. Add oil until it overflows.

3. Clean oil from the transmission case and the
fill plug.

4. Reinstall plug.

Caution: Do not overfill transmission. Oil
breakdown due to excessive heat andior
sludge deposits impairing proper operation of
transmission may resuit.

3.1.4 Metal Particles
The magnetic plug attracts meta! particles. When

metai particles are of abnormal size, the
transmission must be disassembled

3.2 Automatic Transmission

To gain access to the dipstick, open the engine
compartment rear door. The dipstick is located
beside the engine (Fig. 2).

Flgurez Qil Level D:pstick OEH3B706
To check the transmission oil level, a cold check
and a hot 'check must be performed. A cold check
must be made between 60°F (16°C) and 140°F
(60°C). The transmission oil temperature gauge
indicates the operating temperature and it is
located in the driver's area on the central
dashboard with tachograph.

Note: Perform the coid check first to verify
the transmission oil level before performing
the hot check.

The hot check can be performed when the
transmission oil reaches the normal operating
temperature of 160°F (71°C}) to 200°F (93°C).

Clean ali dirt from around the end of the oil fill tube
before removing the dipstick. Dirt or foreign matter
must not be permitted to enter the oil system
since it will cause valves to stick, undue wear of
transmission parts, and clogged passages. Check
the oil level in accordance with the following
procedures and record any abnormal level on
your maintenance records.
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Warning: When checking the oil level, be
sure that the parking brake and/or emergency
brakes are set and properly engaged, and the
wheels are chocked. Unexpected and possible
sudden vehicle movement may occur if these
precautions are not taken.

Always check the oil level reading at least twice
when the engine is running. Consistency is
important in maintaining the accuracy of the
reading. If inconsistent readings persist, check the
transmission breather t0 ensure it is clean and
free of debris.

3.2.1 Cold Check

1. Park the vehicle on a level surface and
apply the parking brake.
Caution:  The oil level rises as sump

temperature increases. DO NOT fill above the
"Cold Run" band if the transmission oil is
below normal operating temperature.

2. Run the engine for at least one minute.
Shift to Drive (D) and then to Reverse (R)
1o clear the hydraulic circuits of air. Then
shift to Neutral (N) and allow the engine
to idle (500 - 800 rpm).

3. While the engine is running, remove the
dipstick from the tube and wipe it clean (a
typical dipstick is shown in Fig. 3).

4. Insert the dipstick into the tube and
remove, checking the oil level reading.
Repeat the check procedure 1o verify the
reading. If the oil reading is within the
"COLD RUN" band, the level is
satisfactory for operating the transmission
until the oil is hot enough to perform a
"HOT RUN" check. If the oil reading is not
within the "COLD RUN" band, add or
drain oil as necessary to bring the level to
the middle of the "COLD RUN" BAND,

5. Perform a hot check at the first
opportunity after the normal operating
temperature of 160°F {71°C) to 200°F
(93°C} is attained.

3.2.2 Hot Check

Caution: The oil must be hot to ensure an
accurate check for this procedure. The oil
level rises as temperature increases.

1. Operate the transmission in drive range
until normal operating temperature is
reached 160°F (71°C) to 200°F {93°C).

2. Park the vehicle on a level surface and

shift 1o neutral. Apply the parking brake
and allow the engine to idle (500 - 800

pm).

3. While the engine is running, remove the

dipstick from the tube and wipe it clean.

4, Insert the dipstick into the tube and
remove, checking the oil level reading.
Repeat the check procedure to verify the
reading.

[ - The safe operating level is anywhere
&2 | within the "HOT RUN" band on the
l dipstick. (Typical dipsticks are shown

in Figure 3).

5. If the oil level is not within the
"HOT RUN" band, add or

T drain oil as necessary to

== bring the oil level within the
== band.

Note: The cold check is more
T appropriate for verifying the oil
S= | fevel after the first fill-up. In case
of confiict, the hot check has
priority over the cold check; the
T automatic system of verification
via the shift selector has priority

over the hot check.
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3.2.3 Readout of the Oil Level Sensor

The oil level sensor (OLS) is designed to measure
transmission oil level only when the following
combination of operating conditions exist:

1. Engine must be at idle;

2. NEUTRAL must be selected;
3. Zero output speed;
4

Transmission oil must be within a "normal
temperature band (160-250°F; 70-120°C);
and

5. Once the first four (4) conditions are met,
there must be a "waiting” period (approx. 2
min., to facilitate consistent oil drainback)
before oil level measurement begins.

To enter OLS readout mode (after meeting the
conditions noted above), simultaneously press the
UPSHIFT and DOWNSHIFT arrows on the shifter.
If the five (5} conditions noted above are present,
the display will immediately enter the reading
made. If the "waiting” period has not elapsed, the
left digit of the display will become a "chasing”
digit and the right digit will counit down from (8) to
(1) until the waiting period is complete.

After attaining the reading mode, the display wili
flash "OL-OK", "LO-01", "HI-02", efc., where the
suffix 07" or "02" indicates the volume of oil (in
quarts) either low or high,

At any time in this sequence, simultaneously
pressing the UPSHIFT and DOWNSHIFT arrows
directs the ECU to enter the transmission
diagnostic = mode as  described under
"10. Troubleshooting” in this section. D, N, or R
may also be selected on the shifter at any time -
the OLS mode will abort and normal fransmission
will commence. Shifts are not inhibited.

Oil Level Sensor (OLS) Codes
CODE CAUSE OF COBE

QOL-OK Qil Level Is Correct
LO-01 One Quart Low

LO-02 Two Quarts Low
H!-Oi One Quart High
Hi-02 Two Quarts High
OL-50 Engine Speed (RPM) Too Low
QOL-59 Engine Speed (RPM) Too High
OL-65 Neutral Must Be Selected
OL-70 Sump Oil Temperature Too Low
QL-79 Sump Oil Temperature Too High
OL-89 Output Shaft Rotation
OL-95 Sensor Failure
3.2.4 Keeping Oil Clean

Qi must be handled in clean containers, fillers, etc., to
prevent foreign material from entering the transmission.
Lay the dipstick in a clean place while filing the
transmission.

Caution: Containers or fillers that have been
used to handle antifreeze or engine coolant
must NEVER be wused for bhandling
transmission fluid. Antifreeze and coolant
solutions contain ethylene glyco! which, if
introduced into the transmission, can cause
the clutch plates to fail.

3.2.5 Oil Recommendations

Hydraulic oils used in the transmission have an
important influence on fransmission reliability and
durability. In order of preference DEXRON-Il and
DEXRON-IIE, MIL-L-2104D, and type C-4 olls (Allison
approved SAE 10W or SAE 30) are recommended.
Type G4 il is the only oil approved for use in off-
highway applications. Use type SAE 30 where ambient
temperature is consistently above 86°F (30°C). Some
DEXRON- oils are also qualified as type C-4 oils and
may be used in ofi-highway applications. However, a
DEXRON-I! fluid which is not a qualified type C-4 oil
must never be used in off-highway applications.
Consult your local Allison dealer or distributor to
determine if a DEXRON-Il oil is also a qualified type C-
4 oil.
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Before using type C-4 oils, consult the vehicie manufacturer to ensure that materials used in tubes, hoses, seals, efc.,
are compatible with type C-4 oils. Also, consult your local Allison dealer or distributor to detenmine if the oil you have
selected is an approved type C-4 oil. Ford Motor Company specification oils M2C33-F, M2C138-CJ and M2C166-H may
be used and may be intermixed with DEXRON-H oil.

OIL SPECIFICATIONS AND AMBIENT TEMPERATURE OPERATING CONDITIONS

Qil type ' Ambient temperature
MIL-L-2104D, DEXRON-{I,C-4 120°F (48°C) to -25°F (-32°C )
MIL-L-46167 -25°F {-32°C) to -60°F (-51°C)

The use of an arclic preheat kit is recommended at temperatures below -25°F (-32°C). If a preheat kit is not available,
the ECU will restrict full operation uniil the sump temperature is increased. The chart below shows the temperature
ranges in which the transmission will operate. it should be noted that at lower sump temperalure, the transmission’s
operation may be restricted. :

Transmission Oil DO NOT SHIFT Operation

Temperature Light

Below -26°F (-32°C) ON Neutral only

-24°F (-31°C) to OFF Start with neutral and reverse,
+19°F (-7°C) normal upshifts

+20°F (-6°C} to OFF ' Full operation in all ranges
260°F (126°C)

Above 260°F (126°C) ON Inhibits 5th and 6th ranges
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3.2.6 Oil Contamination

At each oil change, examine the drain oil for
evidence of dirt or water. A nominal amount of
condensation will emulsify during operation of the
transmission. However, if there is evidence of
water, check the cooler (heat exchanger) for other
signs of leakage. This, however, may also indicate
leakage from the engine oil system.

3.2.7 Metal Particles

Metal particles in the oil (except for the minute
particles normally frapped in the oil fitter) indicate
damage has occurred in the transmission. When
these particles are found in the sump the
transmission must be disassembled and closely
inspected to find the source. Metal contamination
will require complete disassembly of the
transmission and cleaning of all intemal and
extemnal circuits, coolers, and all other areas
where the particles could lodge.

Caution: If excessive metal contamination
has occurred, replacement of the oil cooler

and replacement of all bearings within the

transmission is recommended.
3.2.8 Coolant Leakage

If engine coolant leaks into the transmission oil
system, immediate action must be taken to
prevent malfunction and possible serious damage.
The transmission must be completely
disassembled, inspected, and cleaned. All traces
of the coolant contamination must be removed.
Friction clutch plates contaminated with ethylene
giycol must be replaced.

3.2.9 Oil and Filter Change

Transmission oil change must be performed with
the vehicle on a fiat and level surface and with
parking brake applied. Qil and oil filter change
frequency is determined by the severity of service
and operating conditions of the transmission and
by the filter equipment instalied. See table 1 for oil
and filter change intervals.

More frequent changes may be required when
operations are subject to high levels - of
contamination or overheating.

TABLE 1: OIL AND OIL FILTER CHANGE
INTERVALS

Change break-in oil after 3,000 miles (4 800 km)
of initial operation and subsequently every 25,000
miles (40 000 km) or once a year, whichever
comes first.

The procedure for changing the oil filters for the
transmission is as follows:

Drain

1. The transmission should be at an
operating temperature of 160°F (71°C) to
200°F (93°C) when the oil is drained. This
will ensure quicker. and more complete
fiuid drainage.

2. Remove the drain plug from under the
transmission {Fig. 4) and allow the oil to
drain into a suitable container. Check the
conditon of the oil as described
previously. '

3. To replace the integral filters, remove
twelve bolts, two filter covers, two O-
rings, two square cut seals and the two
fiters from the bottom of the control
module {Fig. 4).

4, To install filkers, pre-lube and install the
two O-rings, the two square cut seals
followed by the filters (lube the O-ring in
fiter cartridge only) into the fiter
compartment. Index each filter/cover
assembly to holes in channel plate/sump.
Push the cover assembly in by hand to
seat the seals.

Caution: Do not use bolts to draw the cover
to sump. This can damage the cover, seal, or
sump.

5. Install six bolts - into each cover and
lighten to 38-45 Ibfsft (51-61 Nem).
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6. Inspect the drain plug and O-ring.
Replace if necessary. Reinstall the drain
plug and tighten to 18-24 Ibfsft (25-32
Nem}.

Figure 4: Plug and Filters
Refill

Refill with 37 US qts (39 liters} and check the ail
level using the previously described procedure.
The refill amount is less than the initial fill because
some of the oil remains in the external circuits and
transmission cavities.

4. GEAR SHIFT LINKAGE
ADJUSTMENT (Manual
Transmission)

4.1 Adjustment

1. Put the transmission lever in "NEUTRAL"
position.

2. Loosen nuts (1, Fig. 5).

3. Loosen nuts {2, Fig. 5).

4. adjustment of the gear shift lever in
neutral position:

a. - Putthe shifter lever in first speed and
measure the distance A on the gear shaft
(3, Fig. 5).

b. Put the shifter lever in second speed and
measure the distance B on the gear shaft
(3, Fig. 5).

5. The middle position between points A and

B is the "NEUTRAL" position.

6. Adjust the 1-1/5 inch (31 mm ) tolerance.

7. Tighten all loose nuts (1) and {2).

Figure 5: Gear Shift Linkage 07013

4.2 Lubrication

Grease with good quality fithium-base grease
NLGI No.1 {Fig. 5):

+ The shift lever pivot: service every 6,250
miles (10 000 km), grease 1 fitting.

« Shift control rod universal joints: service every
25,000 miles (40 000 km); grease 4 fittings.

Only during disassembly, grease the following
with NLGI No.1:

1. The shift lever housing;
2. Transmission lever ball; and
3. Axle bearing.

5. TRANSMISSION REMOVAL

5.1 Automatic Transmission

The following procedure deals with the removal of
the transmission without removing the power plant
cradle from vehicle. The methods used to support
the transmission and engine depend upon
conditions and available equipment.

1. Select transmission "NEUTRAL" position,
apply parking brake, then tum main
battery disconnect switches 10 the "OFF"
position.
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2. Jack up vehicle, then place safety support
below body.
Caution: Only the recommended jacking

points must be used as outlined in Section 18,
BODY.

- Note: For more clearance between the tag
axle and transmission, the tag axle may be
unloaded and jacked up or retracted (if
applicable).

3. Remove  engine  splash  guards
surrounding transmission.

4, Remove cross member from under
transmission.

5. Remove the transmission drain plug and

aliow oil to drain. Inspect the drain plug
washer and replace it i necessary.
Reinstall the drain plug and tighten to 33-
41 ibf-ft (45-56 N=m)} (see in this section
under heading "3.29 Oil and Filter
Change”.

Warning: It is better to drain oil when it is
still warm. Avoid contact with oil since it can
be very hot and cause personal injury.

6. Remove transmission dipstick and filler
tube.
7. Disconnect . propeller shaft  from

transmission and remove its safety guard.
Refer to Section 09,"Fropeller Shaft”,

8. Disconnect the two oil cooler hoses from
transmission. Cover hose ends and
fittings to prevent fluid contamination.

Warning: A significant amount of oil may
drain from oil lines when they are

disconnected.

9. Disconnect alt sensors on L.H, side of the
transmission,

10. Disconnect main wiring hamess.
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1. Disconnect the air supply line (steel-
braided hose) from retarder control vaive
(if applicable}.

12, Remove any locking tie, clamp and
bracket that will interfere with removal of
transmission.

13. Support transmission using a suitable
transmission jack.

14. Remove the access plug from the
flywheel housing on the R.H. side under
the starter. From access plug, remove the
12 converter-to-flexible plate attaching
screws. Tum the converter fo gain access
to the attaching screws.

Caution: Do not rotate crankshaft
counterclockwise to avoid loosening the
crankshaft pulley retaining screw.

15, Remove the 12 screws retaining the
torque converter housing to the flywhee!
housing.

Caution: Make sure transmission-to-engine
alignment is maintained when removing
screws to avoid damaging torque converter
housing.

16, Remove the transmission rubber mount
above transmission by removing the nut,
bolt and washer over the rubber and its
support. Remove the bracket from
fransmission (only if the wvehicle is

equipped with a retarder).

17. Slowly pull transmission straight out to
clear engine.

18. Remove the transmission.

5.2 Manual Transmission

The following procedures deal with the remaoval of
the transmission without removing the power plant
cradle from vehicle. The method used to support
the transmission depends upon conditions and
avaitable equipment.
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1. Set transmission shift lever to "neutral”
position, apply parking brake, then turn
main batiery disconnect switches to the
“OFF" position.

2. Jack up wvehicle, then place safety
supports below body.

Caution: Only the recommended jacking
points must be used as outlined in Section 18,
Body.

Note: For more clearance between the tag
axile and transmission, the tag axle may be
unioaded and jacked up or retracted (if
applicable).

4. Remove engine splash  guards
surrounding transmission.

5. Remove cross member from under
transmission.

6. Remove the transmission drain plug and

allow oil to drain. Reinstall drain plug.

Warning: it is better to drain oil when it is
stilf warm. Avoid contact with oil since it can
be very hot and cause personal injury.

7. Disconnect  propeller  shaft  from
‘ transmission and remove its safety guard.
Refer to Section 09, “Propeller Shaft".

8. Remove fiberglass transmission
protection.

8. Disconnect gear shift linkage as follows:

a. Remove the two bolis that secure the

coupling lever to the shift rod (1, Fig. 5). -

b. Push the shift rod all the way intc
bushing.

10. Remove retum spring and disconnect
yoke. Remove cluich slave cylinder from
fransmission  withoui  disconnecting
hoses.
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Note: Removing clutch siave cylinder will
enable the release yoke to tum up and pull
free from the release bearing thrust pads.

11. Disconnect speedometer sensor, back-up
signal switch and neutral start switch.

12. Remove any locking tie, clamp and
bracket that will interfere with the removal
of fransmission.

13. Support transmission using a suitable
transmission jack, then remove the twelve
clutch/engine mounting screws.

Caution: Make sure transmission-to-engine
alignment is maintained when removing
transmission. Do not let the rear end of
transmission drop down and hang
unsupported in the spline hubs of the clutch
discs to avoid bending or distorting the
friction discs.

14. Slowly pull transmission straight out to

clear the input shatt. Remove
transmission.
6. MANUAL TRANSMISSION
DISASSEMBLY AND
REASSEMBLY .

Refer to the “Manual Transmission® service
manual from Spicer, annexed to the end of this
section.
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7. CLEANING AND
INSPECTION OF THE
TRANSMISSION

7.1 Automatic Transmission

The exterior of the transmission should be
cleaned and inspected at regular intervals. The
length of service and severity of operating
conditions will determine the frequency of such
inspections. Inspect the transmission for:

1. Loose bolis (transmission and mounting
components);

2. CQilleaks (correct immediately);

3. Loose, dity, or improperly adjusted throtie
"~ sensor linkage;

4. Damaged or loose oil lines;

5. Worn or frayed electrical hamesses, improper
routing; and

6. Worn or out of phase drive line U-joint and slip
fittings. :

Caution: DO NOT pressure wash the
transmission electrical connectors. Water and
detergent will cause the contacis to corrode or
become fauity.

7.1.1 Breather

The breather is located at the top of the
transmission. It serves to prevent pressure build-
up within the transmission and must be cleaned
and have the passage opened. The prevalence of
dust and dirt will determine the frequency at which
the breather requires cleaning. Use care when
cleaning the transmission. Spraying steam, water
or cleaning solution directly at the breather can
force the water or solution into the transmission.
Always use a wrench of proper size to remove or
replace the breather. Pliers or pipe wrench can
crush or damage the stem and produce metal
chips which could enter the transmission.
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7.2 Manual Transmission
7.2.1 Cleaning
Warning: Use a petroleum-based solvent.

Warning: Do not use gasoline to clean
parts. Gasoline can explode, causing serious
physical injury.

Caution: Do not use water or steam to clean
internal components. it could cause corrosion
of these components.

8. TRANSMISSION
INSTALLATION

8.1 Automatic Transmission

Note: For more clearance between the tag
axle and transmission, the tag axle may be
unloaded and jacked up, or retracied (if
applicable).

1. With the access plug removed, align one
of the 12 attaching screw holes in the
flexible plate with the access opening, on
the R.H. side under the starter.

2. Place the transmission on a transmission
jack.
3. Install a headless guide bolt into one of

the 12 threaded holes for flexible plate
attaching screws in the flywheel.

4, Lubricate the flywheel center pilot boss
with molybdenum disulfide grease
{Molycote G, or equivalent).
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5. Raise transmission and position the
flywheel pilot boss into the flexible plate
adaptor. 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
injury can occur if transmission is not
adequately supported,

6. Seat the transmission against the engine
fiywheel housing. NO FORCE IS
REQUIRED. If interference 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 tightening any screws. DO NOT USE
SCREWS TO SEAT THE HOUSING.

7. Start all torque converter housing screws,
then tighten four of them gradually and in
a criss-cross sequence around the
housing. Tighten the 12 remaining
screws. Recommended torque is
between 42-50 [bfsft (57-68 N=m).

8. Remove the guide bolt through the
access opening in the fiywheel housing.
Replace it with a self-locking screw,
finger-tight, start the remaining screws,
then tighten to 17-21 Ibfft (23-28 Nem).
Place a wrench on crankshaft pulley
aftaching screw to turn the converter to
gain access to the threaded holes.

8. Reinstall the access plug.

10. If the vehicle is equipped with a retarder;
install the bracket on the transmission
and tighten the bolt to 71-81 Ibf«ft (96-110
Nem). Install the transmission rubber
mount between the rubber support ang
the frame with a bolt, nut and washer.
Tighten the nut until the tolerance of
58 £ 2 is met (Fig. 6).
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_ Figure 6: Nut Tolerance

07014

1. Remove jack from under transmission.
12. Connect all sensors.
13. Connect the main wiring harness.

Note: Refer to paragraph "4. Gear Shift
Linkage” of this section for proper
adjustment.

14. Connect the air supply line (steel-braided
hose) to the retarder control valve (if
applicable).

15. Connect the two transmission oil cooler
hoses as they were previously.

16. Reinstali clamps and brackets, and
replace locking ties that had been
removed during removal procedure.

17. Install propelier shaft and its safety guard.
Refer to Section 09, "Propeller Shaft”.

18. Install transmission dipstick and filler
tube.

19. Instalt cross member under transmission.
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20. install engine splash guards.

21. Adjust the retarder pressure to 80 % 3 psi
with the air pressure regulator. For more
information refer to Section 12, "Brake
and Air System"’, under heading "Air
Pressure Regulator”. The air pressure
regulator is located in  engine

compartment R.H. side (Fig. 7).

22. Make sure that the drain plug is in place,
then remove the transmission dipstick
and pour approximately 37 US qts (38 L)
of DEXRON-IIE or DEXRON-III automatic
transmission fluid through the filler tube.
Check and adjust oil level.

Caution: Do not overfill the transmission.
Overfilling can cause oil aeration (milky
appearance) and overheating. If overfilling
occurs, drain oil as required to bring it to the
proper level.

8.2 Manual Transmission

Note: For more clearance between the tag
axle and transmission, the lag axle may be
unicaded and jacked up or retracted (if
applicable).

1. Place the fransmission on a transmission
jack.
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2. Ensure clutch brake is in position on
transmission input shaft.

3. Position the cluich release bearing with
the fiat section on top.
4, Shift transmission into 5th gear, then

raise it and position the input shaft into
clutch discs. Align input shaft splines with
these on clutch discs by rotating the
output shaft. As the input shaft enters the
clutch discs, rotate the clutch release
yoke backwards untit the release yoke
fingers clear the pads on release bearing
housing. Rotate the clutch release yoke
into proper position as transmission is
pushed into place.

Caution: Avoid hanging the weight of the
transmission on the clutch or forcing the
transmission into the cluich or flywheel
housing. This can cause bent or sprung clutch
discs and prevent the clutch from releasing.

Caution: The clutch housing must be seated
against the flywhee! housing prior to
tightening any screw. Do not use screws to
seat the housing.

5. Install in all clutch/engine screws, then
tighten them gradually and ih a
criss-cross manner around the housing.
Tighten  the remaining screws.
Recommended torque is 44-50 Ibfeft (60-
68 Nem).

B. Remove jack from under transmission.

7. Install clutch slave cyiinder and its retum
spring.

Note: Refer to Section 02, "Clutch" for

adjustment,

8. Connect speedometer sensor, back-up

signal switch and neutral start switch.
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9. Reinstall clamps, brackets, and replace
locking ties that had been removed during
removal procedure.

10. Shift transmission to neutral, then secure
the coupling lever boits.

Note: Refer to paragraph "4. Gear Shift

Linkage” of this section, for proper

adjustment.

11. Install fiberglass transmission protection.

12, Install propeller shaft and its safety guard.
Refer to Section 09, “Propeller Shaft"

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 refill transmission. Check and adjust
oil level.

17. Adjust the servo clutch pressure to 40 psi
with the air pressure regulator. For more
information, refer to Section 12, "Brake
and Air System”, under heading "Air
Pressure Regulator”. The air pressure is
focated in the engine compartment R.H.
side {Fig. 7).

9. ALLISON TRANSMISSIONS
PRINCIPLES OF OPERATION

Refer to “Allison Transmission, MD Series,
Principles of Operation, SA 2454",
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10. TROUBLESHOOTING

10.1 Manual Transmission

Refer to the Troubleshooting section in the Spicer
Service Marual PS130-6B (6-speed) or PS145-
7A (7-speed) depending upon the transmission
installed on your vehicle. Manuals are annexed
to the end of this section.

10.2 Automatic Transmission

Refer to "Allison Transmission, MD Series,
Traubleshooting Manual, SA 2158A".

10.2.1 Diagnostic Code
Memory

Diagnostic codes are logged in a list in memory
(sometimes referred to as the queue), positioning
the most recently occurring code first and
containing up to five codes. The codes contained
in the list have the information recorded as shown
in the chart below. Access to the code list
position, main code, sub code and active indicator
is available through either the shifter display or the
Pro-Link Diagnostic Data Reader (DDR). Access
to the ignition cycle counter and event counter is
obtained through the DDR only.
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Code Main Sub Active ignition Event
List Code Code Indicator Cycle Counter
Position Counter
di 21 12 YES 00 10
d2 41 12 YES 00 04
d3 23 12 NO 08 02
d4 34 12 NO 13 01

Displayed on shifter disptay and DDR

} ds 56 11 NO 22 02

YES= Ignition cycle counter and event
ACTIVE= counter are not available on
"MODE ON" shifter display

Note:
diagnostic tool.

All information is available with a

The following paragraphs define the different parts
of the code list.

Code List Position

The position (1 through 5) which a code occupies
in the code list in memory. Positions are shown
as "d1" (Diagnostic Code #1) through "d5."

Main Code

The general condition or area of fault detected by
ECU.

Sub Code

The specific area or condition under the main
code in which the condition was detected.

Active Indicator

Will be turned “"on" when a fault condition is active
(shifter will display "MODE ON" or the DDR will
display "YES"). Wil be set to "Off" when
conditions exist to indicate fault condition is gone.
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Ignition Cycle Counter

Used to clear diagnostic codes that are inactive
from the code list in memory. A counter is
incremented each time a norma! ECU power
down occurs following clearing of the Active
Indicator. A code will be cleared from the list
when the counter exceeds 25.

Event Counter

Used to count the number of occurrences of a
diagnostic code occurs prior to the incident being
cleared from the code list. The most recent code
will be in position "d1". If the most recent code is
one which is already in the code list, that code will
be moved to position "d1", the Active Indicator will
be turned "on" (shifter will display "MODE ON" or
the DDR will display "YES"), the Ignition Cycle
Counter is cleared and "1" is added to the Event
Counter,
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Clearing the Active Indicator and code
Records from the Code List in
Memory

If the conditions causing a diagnostic code to be
set are cleared, the Active Indicator can be
manually cleared by holding the "MODE" button
down continuously for 3 seconds until a tone is
heard from the shifter.

To clear code records from the list, hold the
"MODE" button down confinuously for ten
seconds untii a second tone sounds. Al
diagnostic records in the list that are not active will
then be cleared and the remaining records will be
moved up the list.

Code Reading and Code Clearing
Procedures

Diagnostic codes can be read and cleared by two
methods: by using the Pro-Link 9000 DDR
plugged in the receptacle located on LH. lateral
console or by using the shifter display. The use of
the Pro-Link 9000 DDR is described in the
instruction manual supplied with each tool. The
method for reading and clearing codes described
in this section refers only 1o entering of the
Diagnostic Display Mode by the proper button
selection.

The Diagnostic Display Mode may be entered for
viewing of codes at any speed. Codes can only
be cleared when the output speed = 0 and no
oulput speed sensor failure is active. .

The following descriptions explain how to use the
shilter to read and clear codes.

Reading Codes

1. Enter the diagnostic display mode by
pressing the "1 and "1" (upshift and
downshifi arrows) buttons at the same
time on the pushbutton shifter.

Note: If a "DO NOT SHIFT" condition is
present at this time, the lever should be in the
same position as it was at the time of code
detection. If not, this shifter tone wilf sound
continuously.
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Note: If an oil level sensor is present, the oil
level will be displayed first. Diagnostic code
display is achieved by depressing the upshift
and downshift arrows or display mode button
a second time. ,

2. Read the first code in the first of five code
positions on the digital display of the
shifter. For example, we will read code
every two seconds as follows:

a. Code list position —"d1";

b. Main code --"25";

¢. Sub code --"11"; and

d. Display will repeat cycle of a., b. and c. above.

3 Press the "MODE" button momentarily to
view the second position (d2) in the same
way as 2. above.

4. To view the third, fourth and fifth positions

(d3, d4 and d5), momentarily press the
"MODE" button as explained above.

5, Pressing the "MODE" button momentarily
affer the fifth position is displayed will
cause the sequence of code positions to
start over with the first position.

6. Any code which is active will be indicated
by the "MODE ON" indicator (active
indicator) being turned on while in that
code position (while in the normal
operation.

7. Any-code position in the list which does
not have a diagnostic code logged will
display " -" for both the main and sub
code displays. All positions after a code
codes.

Clearing Codes

i. Clearing of the active indicator is
automnatically done at ECU power down on all
but code 69 34.

2. Some codes will clear the active indicator
automatically when the condition causing the
code is no longer detected by the ECU (see
Diagnostic Code List and Description, page
19). :
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3. Manual clearing is possible while in the
diagnostic display mode and after the
condition causing the code is corrected

(output speed must be zero).

a. Toclear all active indicators, hold the "MODE"
button down continuously for 3 seconds until
the shifter tone sounds for 0.5 seconds.

b.  Release the "MODE" button to return to
normal operating mode. If the condition
causing the code was not active at the time,
the active indicator will turn off.

Caution: If clearing a code while locked in a
Forward or Reverse position (fail-to-
range), the transmission will still be in
Drive or Reverse when the clearing
procedure is compileted. Neutral must be
sefected manually.

Exiting the Diagnostic Display Mode

The diagnostic display mode can be exited by
any of the following procedures:

1. Press the "T" and "{" (upshift and downshift)
buttons at the same time on the pushbutton
shifter.

2. Press any range button, "D", "N" or "R", on
the pushbutton shifter (the shift will be
commanded if it is not inhibited by an active
code).

3. Do nothing and wait until the calibrated time
(approximately 10 minutes) has passed and
the system automatically returns to the normal
operating mode.

4. Turn off power to the ECU (turn off the vehicle
at the ignition switch).

5. After the clearing of a code, the active
indicator procedure described above has
been performed.

Clearing Records from the Code List
in Memory :

If the requirements for Manual Clearing the Active
Indicator have been satisfied, and the "MODE"
button is held down continuously for ten seconds
while in the display mode until a tone sounds, all
diagnostic records in the code list that are not
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active will be cleared and the remaining records
will be moved up in the code list.

Abbreviations Found in the

Code Chart

The following responses are used throughout the
following chart to command safe operation when
diagnostic codes are set.

1. DNS (Do Not Shiit) Response

a. Turn off lockup clutch and inhibit iockup
operation. -

b. Inhibit all shifts.
¢. Turnon DO NOT SHIFT light.

d. Pulse the tone generator for 8 seconds
when the condition is first detected.

e. Blank the select digit in the display.

f. Ignore any range selection inputs and
disable the buttan feedback tone for the
pushbutton shifier.

2. SOL OFF (Solenoid Off) Response

a. Al solenoids are commanded off (tumning
solenoids "A" and "B" off electrically causes
them to be on hydraulicaliy).

3. RPR (Return to Previous Range)
Response

a. When the ratio or C3 pressure switch
tests associated with a shift are not passed,
the ECU commands the same range as
commangded at the beginning of the shift.

4. NNC (Neutral No Clutches) Response
a. When cerlain ratio or C3 pressure switch

tests are not passed, the ECU commands
a neutral condition with no clutches applied.
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Diagnostic code list and description

MAIN sSuUB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTION
12 i2 Qil level, low No No upshift above a calibration
range
i2 23 ail level,high No No upshift above a calibration
range
13 12 ECU imput voltage, low Yes DNS, SOL OFF
(Hydraulic defaulf)
13 13 ECU imput voltage, medium low No None: Shift adaptive
‘ feature will not function.
13 23 | ECUimput voltage, high Yes DNS, SOL OFF
(Hydraulic default)
14 12 Qil level sensor, low No None
14 23 Qil level sensor, high No None
21 12 Throttle position sensor, low No Use Throttle default value
2 23 Throttle position sensor, high No Use Throttle default value
22 14 Engine speed sensor No Use default engine speed
reasonableness test
22 15 Turbine speed sensor Yes DNS, Lock in current range
reasonableness test
22 16 Output speed sensor _ Yes DNS, Lock in current range
reasonableness or rapid decel test
23 12 Primary Shifter or RSI Link Fault No Hold in last valid direction
23 13 Primary Shifter Mode Function Fault No Mode change not permiited
23 14 | Secondary Shifter or RS! Link Fault No Hold in last valid direction
23 15 Secondary Shifter Mode Function No Mode change not permitted
Fault
24 12 Sump oil temperature, cold Yes DNS
24 23 Sump oil temperature, hot No No upshifts above a
calibration range
25 00 QOutput speed reasonableness test, Yes DNS, Lock in current

detected at 0 speed, (L)

range (L}
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Checksum

MAIN SUB DESCRIPTION DO NCT INHIBITED
CODE | -CODE SHIFT OPERATION
LIGHT DESCRIPTION
25 11 Output speed reasonableness test, Yes DNS, Lock in current
detected at 0 speed, (1st) range (1 st)
25 22 Output speed reasonableness test, Yes DNS, Lock in current
detected at 0 speed 2nd range {2nd)
25 33 Output speed reasonableness test, Yes DNS, Lock in current
detected at 0 speed, 3rd range (3rd)
25 44 Output speed reasonableness test, Yes DNS, Lock in.current
detected at 0 speed, 4th range (4th)
25 55 Ouiput speed reasonableness test, Yes DNS, Lock in current
- | detected at 0 speed, 5th range {5th)
25 &6 Output speed reasonableness test, Yes DNS, Lock in current
detected at 0 speed, 6th range (6th)
25 77 Output speed reasonableness test, Yes DNS, Lock in current
detected at 0 speed, R range (R)
32 00 C3 pressure switch open, L range Yes DNS, Lock in current
range (L)
32 33 C3 pressure switch open, 3rd range Yes DNS, Lock in current
range (3rd)
32 55 C3 pressure switch open, 5th range Yes DNS, Lock in current
range {5th)
32 77 C3 pressure switch open, R range Yes DNS, Lock in current
range (R)
33 12 Sump oil temperature sensor, low No Use default value of
200°F (93°C)
a3 23 Sump oil temperature sensor, high No Use default value of
200°F (83° C)
34 12 EEPROM, factory cal. compatibility Yes DNS, SOL OFF
number wrong (Hydraulic default)
34 13 EEPROM, factory calibration block Yes DNS, SOL OFF
checksum {Hydraulic default)
34 14 EEPROM, Power Off Block Yes Use previous location, or
checksum factory calibration and reset
adaptive
34 i5 EEPROM, Diagnostic Queue Block Yes Use previous location,

or clear diagnostic gueue
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MAIN suB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTION
34 16 EEPROM, Real Time Block Yes DNS, SOL OFF
Checksum (Hydraulic default)
35 00 Power interruption No NONE (Hydraulic default
{Code set after power restored) during interruption)
35 16 | Real Time EEPROM Write Yes | DNS,SOL OFF
Interruption (Hydraulic defauit)
36 00 Hardware/Software not compatible Yes DNS, SOl OFF
(Hydraulic default)
41 12 | Open or short to ground, A solenoid Yes DNS, SOL OFF
circuit (Hydraulic default)
41 13 Open or short to ground, B solenoid Yes DNS, SOL OFF
circuit (Hydraulic default)
41 14 Open or short to ground, Yes DNS. SOL OFF
C solenoid circuit (Hydraulic default)
41 15 Open or short to ground, Yes DNS, SOL OFF
D solenoid circuit (Hydraulic default)
41 16 Open or short to ground, Yes DNS, SOL OFF
E solenoid circuit (Hydraulic default)
41 21 Open or short to ground, No Lock-up inhibited
F solenoid circuit
41 22 Open or short to ground, Yes DNS, SOL OFF
G solenoid circuit (Hydraulic default)
41 23 Open or short to ground, No Retarder allowed,
H solenoid circuit differential lock inhibited
4 24 Open or short to ground, No Low and 1st inhibited
J solenoid circuit
41 25 Open or short to ground, No K solenoid
K solenoid circuit operation inhibited
4 26 Open or short to ground, No Low and 1st inhibited
N solenoid circuit
42 12 | Shori to battery, A Yes DNS, Lock in a range
solenoid circuit ‘
42 13 Short to battery, B Yes DNS, Lockin a range

solenoid circuit
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MAIN suB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTICN
42 14 Short to battery, C Yes DNS, Lock in a range
solenoid circuit
42 15 Short to battery, D Yes DNS, Lock in a range
solenoid circuit
42 16 Short to battery, E Yes DNS, Lock in a range
solenoid circuit
42 21 Short to battery, F No Lock-up inhibited
solenoid circuit
42 22 Short to batiery, G Yes DNS, Lock in a range '
solenoid circuit
42 23 Short to battery, H No Retarder allowed,
solenoid circuit differential lock inhibited
42 24 | Shortto battery, J No Low and 1st inhibited
solenoid circuit
42 25 Short to battery, K No K solenoid operation inhibited
solenoid circuit
42 26 Short to battery, N No Low and 1st inhibited
' solenoid circuit
43 21 Low side driver, No Lock-up inhibited
F solenoid circuit ‘
43 25 Low side driver, No K solenoid operation
K solenoid circuit inhibited
43 26 Low side driver, No Low and 1st inhibited
N solenoid circuit
44 12 Shorl to ground, A Yes DNS, SOL OFF
solencid circuit {Hydraulic default)
44 13 Short to ground,B Yes DNS, SOL OFF
solenoid circuit {Hydraulic defaul)
44 14 Short to ground,C Yes DNS, SOL OFF
selenoid circuit ' {Hydraulic default)
44 15 Short to ground,D Yes DNS, SOL OFF
solenoid circuit {Hydraulic defauft)
44 16 Short to ground,E Yes DNS, SOL OFF
solenoid circuit {Hydraulic default)
44 21 Short to ground,F No Lock-up inhibited
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MAIN sSuUB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTION .
solenoid circuit
44 22 Short to ground,G Yes DNS, SOL OFF
solenoid circuit (Hydraulic default)
44 23 Short to ground,H No Retarder allowed.
solenoid circuit differential lock inhibited
44 24 Sthort to ground,. No Low and 1st inhibited
solenoid circuit
44 25 Short to ground,K No K solenoid operation
solenoid circuit inhibited
44 26 Short to ground,N No Low and 1st inhibited
solenqid circuit
45 12 | Open circuit,A ‘Yes | DNS, SOL OFF
i solenoid circuit (Hydraulic default)
a5 13 Open circuit,B Yes DNS, SOL OFF
solenoid circuit (Hydrauiic default)
45 14 Open circuit,C Yes DNS, SOL OFF
solenoid circuit {Hydraulic default)
45 15 Open circuit,D Yes DNS, SOL OFF
solenoid circuit {Hydraulic defauft)
45 16 Open circuit,E Yes DNS, SOL OFF
- | solenoid circuit {Hydraulic default)
45 21 Open circuit,F No Lock-up inhibited
solenoid circuit
45 22 | Open circuit,G Yes | DNS, SOL OFF
solenoid circuit (Hydraulic default)
45 23 Open circuit,H No Retarder allowed
' solenoid circuit differential lock inhibited
45 24 Open circuit,J No Low and 1st inhibited
solenoid circuit
45 25 Open circuit, K No K solenoid operation
solenoid circuit inhibited
45 26 Open circuit,N No Low and 1st inhibited
solenoid circuit
51 10 Yes Low and 1st inhibited

Offgoing ratio test (during shift), 1 to
L
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MAIN suB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTION

51 12 Ofigoing ratio test (during shift), 1 to Yes DNS, RPR
2

51 21 Offgoing ratio test (during shift), 2 to Yes DNS, RPR
1

51 23 Ofigoing ratio test {during shift), 2 to Yes DNS, RPR
3

51 43 Offgoing ratio test {during shift), 4 to Yes DNS, RPR
3 -

51 45 Offgoing ratio test (during shift), 4 to Yes DNS, RPR
5

51 65 Offgoing ratio test (during shift), 6 to Yes DNS, RPR
5

52 01 Offgoing C3PS test (during shift), L to Yes DNS, RFR
1 .

52 08 Offgoing C3PS test (during shift), L to Yes DNS, NNC
N1

52 32 Offgoing C3PS test (during shift), 3 to Yes DNS, RPR
2

52 34 Offgoing C3PS test (during shift), 3 to Yes DNS, RPR
4

52 54 | Offgoing C3PS test (during shift), 5 to Yes DNS, RPR
4

52 56 Oﬁgoing'CSPS test (during shift), 5 to Yes DNS, RPR
6

52 71 Offgoing C3PS test (during shift), R Yes DNS, NNC
101

52 72 Offgoing G3PS test (during shift), R Yes DNS, NNG
to2

52 78 | Offgoing C3PS test (during shift), R Yes DNS, NNC
to N1

52 79 Offgoing C3PS test (during shift), Yes DNS, NNC
Rto2 (RtoNNC to 2)

52 99 Ofigoing C3PS test (duringshift), Yes DNS, RPR
N3 to N2

53 08 Oftgoing speed test (during shift), Yes DNS, NNC
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MAIN suB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTION

Lio N1

53 18 Offgoing speed test (during shift), Yes DNS, NNC
1to N1 ’

53 28 Offgoing speed test (during shift), Yes DNS, NNC
2to N1

53 29 | Offgoing speed test (during shift), Yes DNS, RPR
2to N2

53 38 Offgoing speed test (during shift), Yes DNS, NNC
3to N1

53 39 Offgoing speed test {during shift), Yes. DNS, RPR
3to N3

53 48 Offgoing speed test (during shift), Yes DNS, NNC
4to N1 _

53 49 Offgoing speed test {during shift), Yes DNS, RPR
410 N3

53 58 Offgoing speed test (during shift), Yes DNS, NNC
510 N1

53 59 Offgoing speed test {during shift), Yes DNS, RPR
S5to N3

53 68 Offgoing speed test {during shift), Yes DNS, NNC
6o N1

53 69 Offgoing speed test (during shift), Yes DNS, RPR
6to N4

53 78 Offgoing speed test (during shift), Yes DNS, NNC
R to N1

53 99 Offgoing speed test (during shift), Yes DNS, RFR
N2 to N3 or N3 to N2

54 01 Oncoming ratio test (after shift), Yes DNS, RPR
Lto1

54 07 Oncoming ratio test (after shit), Yes DNS, NNC
LtoR

54 10 Oncoming ratio test (after shift), Yes DNS, RPR
1ol

54 12 Oncoming ratio test (after shift), Yes DNS, RPR™

1to2
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MAIN SUB DESCRIPTION DO NOT INHIBITED
COPE | CODE ' SHIFT OPERATION
LIGHT DESCRIPTION
54 17 Oncoming ratio test {after shift), .Yes DNS, NNC
itoR
B4 21 Oncoming ratio test (after shift), Yes DNS, RPR
2101
54 23 Oncoming ratio test (after shift), Yes DNS, RPR
2103
54 27 Oncoming ratio test (after shift), Yes DNS, NNC
2t0R
54 32 Oncoming ratio test (after shift), Yes DNS, RPR
3to2
54 34 Oncoming ratio test {after shift), Yes | DNS, RPR
3o 4
54 43 Oncoming ratio test (after shift), Yes DNS, RPR
4t03
54 45 Oncoming ratio test (after shift), Yes DNS, RPR or SOL
4to5 OFF {Hydraulic default)
54 54 Oncoming ratio test (after shift}, Yes DNS,RPR
S5to4
54 56 | Oncoming ratio test (after shift), Yes | DNS,RPR
5106
54 65 Oncoming ratio test (after shift), Yes DNS,RPR
6to5
54 70 Oncoming ratio test (after shift), Yes DNS,NNC
RtolL
54 71 Oncoming rafio test (after shift), Yes DNS,NNC
Rto 1l
54 72 Oncoming ratio test (after shift), Yes DNS,NNC
Rto2
54 80 Oncoming ratio test {after shift), Yes DNS,RPR
NitoL .
54 81 Oncoming ratio test {after shift), Yes DNS,RPR
Nitol
54 82 Oncoming ratio test {after shift), Yes DNS,RPR
N1to2
54 83 Oncoming ratio test (after shift), Yes DNS,RPR
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MAIN suB DESCRIPTION DO NOT INHIBITED
CODE  CODE SHIFT OPERATION
LIGHT DESCRIPTION
N1to3
54 85 Oncoming ratio test (after shift), Yes DNS,RPR
Nito5S
54 86 Oncoming ratio test (afier shift), Yes DNS, RPR
Nito6
54 92 Oncoming ratio test (after shift), R to Yes DNS, NNC
' 2{R1oNNC102)
54 92 Oncoming ratio test (after shift), N1 Yes DNS, RPR
to2(N1to NNCto 2)
54 92 Onceming ratio test (after shift), Yes DNS, RFR
N2to 2
54 93 Oncoming ratio test (after shift), Yes DNS, RPR
N3t 3 .
5 95 Oncoming ratio test (after shift), Yes DNS, RPR
N3to 5 _
54 96 Oncoming ratio test {after shift), Yes DNS, RPR
N4to6 )
54 97 Oncoming ratio test (after shift), 2 to Yes DNS, NNC
R (2to NNC to R)
55 17 Oncoming C3PS test (after shift), Yes DNS, NNC
1toR :
55 27 Oncoming C3PS test (after shift), Yes DNS, NNC
2t0R
55 80 Oncoming C3PS test (after shift), Yes DNS, RPR
’ NitoL
55 87 Oncoming C3PS test (after shift), Yes DNS, RPR
N1ioR
55 97 Oncoming C3PS test {after shift), 2 to Yes DNS, NNC
RorNVLto R{2to NNC to R)
56 00 Range verification test, L Yes DNS, 1st, Low, or
SOL OFF (Low)
56 i1 Range verification test, 1st Yes DNS, 6th
56 22 Range verification test, 2nd Yes DNS, 6th or 5th
56 33 | Range verification test, 3rd Yes | DNS, 5thor SOL
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MAIN SUB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
: LIGHT DESCRIPTION
56 44 Range verification test, 4th Yes DNS, 3rd or 5th
56 55 Range verification test, 5th Yes DNS, SOL OFF (5th) or 3rd
56 66 Range verification test, 6th Yes DNS, 5th, 3rd, or
SOL OFF (3rd)
56 77 Range verification test, R Yes DNS, N2 or N3
57 11 Range verification C3PS test, 1st Yes DNS, SOL OFF (3rd)
57 22 Range verification C3PS test, 2nd Yes DNS, 3rd
57 44 Range verification C3PS test, 4th Yes DNS, 5th or SOL QFF (3rd)
57 66 Range verification G3PS test, 6th Yes SOL OFF (5th}), DNS
57 88 Range verification C3PS test, N1 Yes DNS, N3
57 99 s:nge verification C3PS test, N2 or Yes | DNS,N3
61 00 Retarder oil temperature, hot No None
62 12 Retarder oil temperature sensor, low No None
62 23 Retarder oil temperature sensor, high No None
63 00 Special function input No Depends on special function
64 12 IFietarder modulation request sensor, No Retarder operation inhibited
ow
64 23 tFli_eLarder modulation request sensor, No Retarder operation inhibited
19
65 00 Engine rating too high Yes DNS
66 0o Serial communications interface fault No Use default throttle values
69 12 ECU), A solenoid driver cpen Yes DNS, SOL OFF
{hydraulic default)
69 13 ECU, B solenoid driver open Yes DNS, SOL OFF
thydraulic default)
69 14 ECU), C solenoid driver open Yes DNS, SOL OFF
(hydraulic defauit)
69 15 ECU, D solenoid driver open Yes DNS, SOL OFF
, . {(hydraulic defauft)
69 16 ECU, E solenoid driver open Yes DNS, SOL OFF
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MAIN SUB DESCRIPTION DO NOT INHIBITED
CODE | CODE SHIFT OPERATION
LIGHT DESCRIPTION
{(hydraulic default)
69 21 ECU, F solenoid driver open No Lock-up inhibited
69 22 ECU, G solenoid driver open Yes DNS, SOL OFF
(Hydraulic defaulf)
69 23 ECU, H solenoid driver apen " No Retarder allowed,
differentiai lock inhibited
69 24 ECU, J solenoid driver open No Low and 1 st inhibited
69 25 ECU, K solenoid driver open No - K solenoid operation
inhibited
69 26 ECU, N solenoid driver open No Low and 1st inhibited
69 32 ECU, SPI communications link fault No Hold in last valid
- direction
69 33 ECU, Central Operating Processor Yes Reset ECU, Shutdown ECU
{COP) timeout on 2nd occurrence (power
loss: hydraulic defaultsy
69 3 ECU, EEPROM write timeout Yes DNS, SOL OFF
(Hydraulic default)
69 35 ECU, EEPROM checksum Yes: Induce COP timeout
(reset ECU)
69 36 ECU, RAM self test Yes Induce COP timeout
(reset ECU)
69 41 ECU, IfO ASIC addressing test Yes Induce COP timeout
(reset ECU)
70 35 Software, minor loop overrun Yes Induce COP timeout
(reset ECU)
70 35 Software, illegal write to access Yes Induce COP timeout
$0000 {reset ECU)
70 35 Software, major loop overrun Yes Induce COP timeout
(reset ECL))

29




Section 07: TRANSMISSION

11. SPECIFICATIONS

AUTOMATIC TRANSMISSION WITH OR WITHOUT RETARDER

Gross input POWET (MAXIMUMN)._....cccceeererruemenrinessnsesesenssseneas rensraeenirererens st e prane e s nrersatanberes 450 hp (335 kW)

Gross iNput torgue (MAEXIMUMY .......cciriiiisiitsinreerer s sbststsassersssssssiosssassasnsssassessons sover 1460 lbfeft (1978 Nom)

Rated input speed (MinimuUmM-MaXimMUM)........ovceereinseeetiessssesrmsssasessesssassssses sesesassases ST 1600-2300 rpm

Mounting

ENGINE. ..ot snaris et srebsssasrssaese saesssesssssssensssnssesasas sanace SAE #1 flywheel housing, flex disk drive

Torque converter

T DB et s s e e s m e ams s b bbb s srs s s ecarar et e bebebe b et ebeebes One stage, three element, polyphase

Stall torque Fatio........cocccvvrcrreremrrerrenesesrermsrsssrresasns TC 521-2.4;TC §31-2.3;TC 541-1.9;TC 551-1.8;TC 561-1.6

Lockup clutch with torsional damper.......ciciicaieesesiscnssstesssstsvsrssrbansseessssmerssessnssses Integral/standard

Gearing

YD et s e e eess s e rm s e et bbb st ad bt anns shenbbomerbrns Patented, constant mesh, helical, planetary
Ratio*

TS ittt et b et st e s s ae e st saem e oanas ettt s e e R e R et e e st e e e S e be At g ambesaen st sae R e nTR e msrarar et rane b ameenn 3.51:1

SEOONA. ..o s e e bbbt ass sesss e s raoae bt braeerensrereiear e a s s b rane e arrna e 1.811

TG sttt em e b s e e et e asa s e ee e et ea e st A PR e st eRk it £ seane s easRanateressnarronrassastesrastn 1.43:1

FOUML oottt s e e a s et st se s e e st d gt ad e e bs4 S e e s R e et s e as e araans et ars st asnnshssenssanras 1.00:1

1 1 O O USRI 0.74:1

1 o O O SOV 0.64:1

FREVEISE ..ottt ctcn e sesese s e st sesos v asns s ere sem e sressanaea sestsenssasasarasensssras s asesaransnsnt e nersemnrntesantetsbnsanesatn 4.80:1

Ratio coverage

LS o1 O SRS 5.48:1

* Gear ratios do not include torque converter multiplication.

Oil System

L0 T oSO P SRS DEXRON-IIE OR DEXRON Il

Capacity (excluding xternal CiFCUIES) ...vvicrerrrrrrresrereesersestenesesssnnseessssasssessessesssses Initial fill 47 US qts (45 liters)

Ol CHANQGE.... ottt serter s v ree s sssasans s messsasssstemt sas s resas sassan e e ns st same s sass s s abt s sabtenten 37 US gts (39 liters)

Oil Filters

VIBKE <.ttt et e e A b s s e b SR e R bR e s b omt e b s mebrensnone Allison Transmission

Y P cereertraecmrerncarsrsterreresresta s eae s srenes se e e smmase e ns e s sanbsanrat i asansrseatsasrt st easeasantarbprnennrarrnresanbensaran Disposable cariridge

SUPPHET NUMIDET ..ot icanes st ittt srs sessenscesssessasssssssrsesssssssseesenasessassssassssessssnssassesssnssannese 29503829

PrEVOST MUMIDET .ottt r s s aene s st s s snen st ses e s s s an e s sea s as s et s s asre e s assasssserssenvaevimseraresats 57-1687
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MANUAL TRANSMISSION

SIX-SPEED

ah 1331
5th 1.00:1
Rev 8.531

Fluid:

Y D et crereerecsta s mereerranecre e s rraasssrrs snearsnessonens sesratesa sen e e aaseaserease e A re e s arvAseA TR enrenrbseassnsntanessarans Same as engine oil
CAPACHY 1ev-ttriecrreererecveressrsarssermrssrerssransesssas irenansarasarsesasasssassasernsssens snssnans 41 Pints (19.4 liters) at 0° Instaliation
TOTQUE CBPACILY ...ceeemr e ececceeci st e rsssersn e st ss s st ste st saeeresss st e e et s s ana parsssasesasseesesmers 1300 Ibfeft (1761 Nern)
SEVEN-SPEED

MAKE o e e e e b b e T b e aAe e e E ST e AT RS R RO e PR e TSR aRe et e R R R Spicer
T e L O YD PS5145-7A
Ratio

LO 10.13:1

1st 5.99:1

2nd 3.56:1

3rd 2571

4th 1.84:1

Sth 1.33:1

6th  1.00:1-
Rev  10.13:1

Fluid: .
Y P ittt sttt bbbk e b e s et s R e s as R e Pe e Re oA TRS RSP A e O RS evE e AR T e as b aes Same as engine oil
L0 ToT Lo U O T USRS 48 Pints (22.7 liters) at 0° Installation
TOIQUE CAPACILY ...ovircrrirrieeitsiriasnrereresrs i esssssessassassesessessssassasssansarensonsases eetesserserrsararnsnte 1450 Ibfeft (1964 N+m)
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FPREVOST

Service Bulletins and Service Information Documents will be issued from fime to time 1o aguaint 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 should then be filed for future reference.

Number Date Subject
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Section 09: Propeller Shaft

1. PROPELLER SHAFT .
1.1 Description

The propeller shaft fransmits power from the
transmission to the differential (refer to Fig. 1).
According to the transmission mode} with series
60 engine, two lengths of propeller shafts are
available. Refer to paragraph "6. Specifications” at
the end of this section for details. Both propeller
shafts are "Dana 1810 " type and each shaft is
tubular. They are provided with two heavy-duty
universal joints (Fig. 1).

The propeller shaft has a full round end yoke at
each end. The {ube yoke is connected to the
differential by a full round end yoke with four
needle bearings. :

The other extremity (slip yoke assembly) is
connected to the transmission by a half round end
yoke with two needle bearings.

Furthermore, a skip joint on the propefler shaft
compensates for variations in distance between
the transmission (manual or automatic) and the
differential, or belween the output retarder
(optionat on the automatic transmission) and
differential.

These variations are brought about by the rise
and fall of the drive axle as the vehicle passes
over uneven surfaces. The slip joint also eases
removal of the transmission or the drive axle.

2. REMOVAL, DISASSEMBLY,
REASSEMBLY AND
INSTALLATION

Refer to the "Spicer Universal Joint and
driveshafts" annexed to the end of this section,
under headings Heavy Duty - Removal,
Disassembly, Reassembly and Instaliation.
Where applicable:

+ Remove or install propeller shaft safety guard.

+ Screw bolts o the specified torque { Fig. 1).

Note: Disregard the procedure on lock straps
mentioned in the Spicer Universal Joints and
Driveshafts Manual.

3. CLEANING, [NSPECTION
AND LUBRICATION

3.1 Cleaning and Inspection

Thoroughly clean grease from bearings, journal,
lubricating grease fittings and other parts. 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 compressed
air, since small pariicles of dirt or grit ¢can cause
rapid bearing wear. Do not attempt to
disassemble needle bearings.

Bearing jounal areas should be inspected for
roughness or grooving. If light honing does not
remove roughness, the entire bearing assembly
should be replaced. Excessive wear of the needle
bearing is indicated if the needles drop out of the
retainer, or if marks are present on the joumnal
bearing surface. In such case, replace bearing
assembly. Finally, inspect yokes for cracks, wear
or distortion,

Note: Repair kits are available for overhaul
of the propeller shaft assembly. Refer fo the
paragraph "6. Specifications” of this section.

3.2 Lubrication

Lubricate propeller shaft universal joints and slip
yoke periodically, every 6,250 miles (10 000 km)
or twice a year, whichever comes first. Apply
grease gun pressure to the lube fitting. Use a
good quality lithium-base grease such as: NLGI
No.2 (suitable for most temperatures) or NLGI
No.1 (suitable for extremely low temperatures).
Refer to "Spicer Universal Joints and Driveshafts,
Service Manual”, under heading, "Inspection and
Lubrication". See lubrication procedures for U-
joints and lubrication for slip splines.
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;- TO DIFFERENTIAL

: FULL ROUND END YOKE (SHOWN)
/ NEEDLE BEARING |
T pa——— SELF LOCKING BOLT

3848 Ibtft (52- 65 N.m)

GREASE FITTINGS
TUBE YOKE

DRIVE SHAFT TUBING
SAFETY GUARD

SHAFT SEAL (DUSTCAP)

SLIP YOKE

CROSS AND BEARING KIT

SLIP TUBE SHAFT

SELF LOCKING BOLT
115135 Ibf.ft (156-183 N.m)

GREASE FITTING

HALF ROUND END YOKE
TO TRANSMISSION --:

Figure 1: Propeller Shaft Assembly

4. EXPLANATION OF COMMON
DAMAGES

1. Cracks: Stress lines due to metal fatigue.
Severe and numerous cracks will weaken the
metal until it breaks.

2. @Galling: Scraping off of metal or metal
displacement due to friction between surfaces.
This is commonly found on trunnion ends.

3. Spalling (surface faligue): Breaking off of
chips, scales, or flakes of metal due to faligue
rather than wear. It is usually found on splines
and U-joint bearings.

4. Pitting: Small pits or craters in metal surfaces
due to corrosion. If excessive, pitting can lead to
surface wear and eventual failure.

09001

5. Brinelling: Surface wear failure due to the
wearing of grooves in metal. it is often caused by
improper installation procedures. Do not confuse
the polishing of a surface (false brinelling), where
no structural damage occurs, with actual
brinelting.

6. Structural Overioading: Failure caused by a
load greater than the component can stand. A
structural overload may cause propeller shaft
tubing to twist under strain or it may cause cracks
or breaks in U-joints and spline plugs.

5. TROUBLESHOOTING

Refer to "Spicer Universal Joints and Driveshafts,
Service Manual”. See heading "Troubleshaooting™.
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6. SPECIFICATIONS

PROPELLER SHAFT

For H3 Vehicles Equipped with a 6-Speed Manual Transmission

MIAKE ..ot es s eeeaemencem e st armssne s s s eaa b ea b b e R b e R et 4o b A bmmenbona s rarar P be AL s bebat e r A bt absrerrern Hayes-Dana Inc.
SIS cuuiecceriinerrernesse i re s st san s et s ta et s b b et vmn e vee e e R e en s shasnsebeaReReRRIE S rane st sesaesRS SRR e et e sensns as bt st b anbent 1810
SUPPIET MUMDET ottt rore st s s s s asimsses st s st ssesssms e sas s sessmsasn s s s en s e sesnessrssssra s snnsbantanns 819325-2200
PLOVOST UIMIDET .. ..ot vt rmere s s st cbs sass b b s eeassas s e sms s ra s s as e smae smsnms st as S be s se e sme s senme s e e mant eene 08-0072
‘For H3 Vehicles Equipped with an Automatic World Transmission or a 7-Speed Manual Transmission
MBKE ...ttt iatsatstsbsr e sssar e e resesassmeaassm s saassesm s e e s sansbesbeabpatsssssaansansssanssvassbenssesssssans Hayes-Dana Inc.
SETIES oottt resrer et rneetseemesr e st a s e s e a s e B A s sRb ROt e e P b ar A e b eeRa e senarea b ses Eemes e R enn b AR ertr et arnr e e ntates 1810
SUPPHEE NMUMDET ...ttt v rsnss s be s ms s st e sas e s enas rretrateerrestesnnaeeesaseraseneses serennrraernas 819325-1900
PTEVOSE NUMBET et iisriisiiie it e e sssssesesmvese st st er s sesssassaressssns sesssinasas st essarsssnsassssasssssessenssessassntesessanss 08-0068
Repair kits .
MEKE ittt st b cenenememeson s seema s s s s s e e e e s bnr bt e b bbb b s rera bt bbb oA e e be bR e be e e bt penbreern Hayes-Dana Inc
U-joint kit (tube yoke), SUDPIIET NUMDIET. ... versiieese s seses s ssessesserssssass sean st sesssssmssosssssssissonsansans 5-281X
U-joint kit (tube yoke), PreVOSE MUITIDET ........ccoeiverinerteieenerememrtreseesrassesssseessas s sessssssse e snssnssesssssnsasanesnn 58-0043
U-joint Kit (SHip yoKe), SUPBHET MUMDET .....c.coiieeecreiirimimisiesstre s mtbessscsmenessnsnne sasestsossssesssesessesessesseeseestins 5-510X
U-joint kit (SIp YOKE), PreVOSE NUIMDET ..ottt scssaessseesesos st sseseseeseseesessssesnanenas 58-0062
Cap and bolt kit, bolt torque 115-135 Ibfeft (156-183 Nem), Supplier number..........ccccecrveerrrverrenrernens 6.5-70-18X
Cap and bolt kit, bolt torque 115-135 Ibfeft (156-183 N-m), Prevost number..........cccccooeeureecemenrcrceeenee. 58-0063
Bolts kit, bolt torque 38-48 Ibfeft (52-65 Nem}, SUPDIET NUMDET.......ccoveimereeerree e s seessassene e sases 6-73-209
Bolts kit, bolt torque 38-48 [bfsft (52-65 N=m), Prevost NUIMIDE ... st sesrstensne e saesesessesasessessos 58-0071
Half Round End Yoke .

MBKE ettt et sorias s en e et sase s e s s e sy R s s beaR e s ra b e r e bAoA bR r O E R rnenaben Hayes-Dana Inc
(6-speed), SUPDHET RUMDET ..v.cvi e cerreeeemec et st s e s vssssseaeensebenss s bosbnomssnessenemeassessmesssaseneens 6.5-4-3021-1
(6-speed), PrevOSt NUIMIDET .......co i iceee s sssarrssres et seosseeeesnesrnesessasessesssemsasas seesesssessssesenssensseseseassnsnn 58-0072
AKE ..o ettt sen st rresaasnesonns serea e s e b bmb e e ameamt e et s s s s natntesen s bantenana b seaereenanesanneeasareas Dana-Spicer
(7-speed), SUPPIIET MUIMDET ... eecrrrrserre i eee e s s e e sesenest semesms sesasnssesssseresreressansreanes 6.5-4-3821-1
(7-speed), PrevOSE MUMDBET ...ttt et es s ras s setssssr s sas s s st ensan s s b s sias s bas b snen e 57-1690

Note:  U-joint kits will come equipped with the serrated bolt and lock patch and will no longer
contain a lock strap. i




PREVOST

Service Bulletins and Service Informationt Documents will be issued from time to time to aquaint users
with the latest service procedures. The number, date and titte of publications pertaining to this section
should be noted below as soon as received. These should then be filed for future reference.
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Basic Torque Ratings

On the opposite page, a hasic torque rating chart will
provide ready reference for the complele universai
joint series from light du.y to exlra heavy duly classi-
lication.

The ratings are divided into the respeclive ioini duty
sizes and are based on the following:

*Electric Motor . . . conlinuous running raling based on
minimum bearing life expeclancy of 3000 hrs. operat-
ing at 3° Joint Angle @ 1750 r.p.m.

*Gas or Diesel Engines . .. continuous running rating
based on minimum bearing life expectancy of 5000 hrs.
operating at 3° Joint Angle @ 3000 r.p.m.

Vehicle Applications

The lruck application chart illusirated below will pro-
vide quick reference for universal joint application as

Short Duration . . . represents the joints' capability to
withstand momentary loading accompanying starl-stop
service.

Torsional Strength (minimum elastic limit ) . . . repre-
senls the maximum lorque load the universal joint will
transmit instantaneously without brinelling bearing or
yield in any part. This may be assumed !0 be lhe max-
imum safe shock load.

Maximum-Operating Speed . . . is based on suitable
proportions of length and tube diameter. For speeds
below 100 RPM and above 6000 RPM contact Spicer
Universal Joint Division, Engineering Department.

classified by vehicle duty from light to extra hea:
service.

;3"80 18507 16:5/1650- 110 ST810 1680

[y

The Torque Ralings and Gross Vehicle Weights for the
respective jeint sizes are based on the following:

Light Duty Vehicles . . . 4,000 to 10,000 Ibs, GVW . . .
joint size is determined by Wheel Slip Torque. Gen-
erally, the effective torque lransmitted to the axie is
limited by the weight of the vehicle and represented
by Wheel Slip Torque. Use 0.67 to 0.8 coefiicient of
friction depending on application.

RAL x CF x TRR _- Drive Line Torque to
AR "~ Slip Wheels (In. Lbs.)

Medium Duty Vehicles . .. 10,000 to 22,000 lbs. GVW

generally do not develop sufficien! torque to slip the

wheels. Required joint size is determined by the En-
gine Torque x Low Gear Ratio. To compensate for

power losses, this ratio should be mulliplied by 0.85
for Mechanical Transmissions, and 0.72 for Hydraulic
Transmissions (Stall Torque).

Heavy Duty Vehicles . . . over 22,000 lbs. GVW based
on the same tfactors as Medium Duly Vehicles, except
as gear ralios are increased above 8.5 o 1, torque
ratings are increased to allow for the lower percen-
lage of lime the vehicle uses low gear. To compule
Low Gear Torque: ET x TL x 0.85 = LGT (Ft. Lbs.)

In applications using Auxiliary Transmissions or Trans-
fer Cases in conjunction with Ihe Main Transmission,
Low Gear Torque is computed as follows:
Auxiliary Transmission: LGT x AL x 0.85 = ALGT
(Ft. Lbs.)
Transler Case: LGT x TCL x 0.85 = CLGT (Ft. Lbs.)

AL: Auxiliary Low Gear Ratio

ALGT: Auxiliary Low Gear Torque.

AR: Axle Ratio

CF: Coeflicient of Friction

CLGT: (Transfer) Case Low Gear Torque
ET: Engine Torque

LGT: Low Gear Torgue

BAL: Rear Axle Load

TCL: Transier Case Low Gear Ratio

TL: (Main) Transmission Low Gear Ralio
TRR: (Driving) Tire Rolling Radius (Inches)
WST: Wheel Slip Torque

*Applies to those universal joint sizes that have speed capabilily indicated.

@ 1972 Dana Corporation




Universal Joint Sizes / Ratings / Speeds / Tube Sizes

T
X.
SPIGER Electric Motor Gas or Diesel Shod Duration Torsional Strength . Standard  Lenglh €-¢
U-JOINT! H.P per Torque Torque Torque Min. Elaslic Limil Max. Tube Installed @,
SIZES [100rp.m.| Lb. In. ) Lb.FL Lb.dn. [ Lb.FL. | Lb.in. | Lb. FL. Lb. Ia. Lb. Ft. | r.p.m. Size Max.Ratedr.p.m
Light Duty
1000 142 960 1) 600 50 1 310 5040 A2y 2500 | 1% x 0665 55~
1210 181 1.140 95 %0 65 5040 420 19.200 850 | 6000 |2 x 065 43~
® 1280 256 1680 140 1.140 95 6.8% 570 15.000 1253 | 6000 | 2%~ x.083 43"
1310 3.7 2,340 195 1,560 13 9,604 800 16,200 1600 | 6000 |3 2.083 47"
1330 418 2,640 220 1.8% 150 | 1068 890 22.200 1450 | 5000 | 3%~ x 083 50.57
4" x 083 54+
Medium Duly . o =
1350 590 3,120 310 |- 2500 210 | 14880 | 1240 21,120 2,260 | 5000 | 3" x.083 ] L
3783 | ssr
4" x 083 - 5g7
° 1410 7.14 4,500 s 3,000 250 | 18,000 | 1500 32,400 2,700 | 5000 | 3" x.083 51~
3% x 033 557
47 x .083 59%
1480 952 6,000 | 500 4,080 30| 24000 | 2,000 39,950 3330 | 5000 { 314" x.083 557
. o . v
4 x 083 .59
4% x 035 63"
Heavy Duly .
1550 12.18 7.680 540 5,160 430 | 288 | 2400 52.300 4400 | 5000 | 3%" x 095 55"
® - .
_ 4" x 083 59~
4% x.095 637
@ 1650 1803 | 1142 952 1620 635 | 43683 | 3640 75500 6400 | 4000 [ 3%~ x.1H 61"
|r 4 x i34 66"
4% x 095 70"
1610 18.56 11,700 975 7.680 640 | 43800 1 3650 7£.000 s.soci 4500 | 3%~ x 134 58"
' : 4" x 1M 62"
4" x 095 £6"
1710 2533 & 1590 | 1336 | 10800 80 | 766 | 4300 86.000 s000 | 4500 {47 x.134 62"
: %" x 1M 56"
1810 3523 | 22200 ) 1850 } 15000 | 1250 | 78063 | 6500 145000 | 12000 ! as00 | a3 66"
o ! %" x 258 65"
o 1880 4855 | 30600 | 2550 | 20400 | 1700 | 106300 | 8.900 192000 | 16000 | 3000 |41 x 259 30"
Exira Heavy 'Dul.]'“- B
RUUEL B 6055 | 43200 | 3600|2880 | 2400 | a0 | 12000 | 240800 | 2080 | 250 | - x20 | ‘o0
1950_‘._3“{ 10282 | 64800 ] 5400+ 43200 | 3600 | 216600 | 18,000 | 408000 | 34000 | 2500 | 5147 x .35 30"
2050 | 21896 | 138.000. [ 11500 | %0000 | 7.500 | 432,000 36000 | 816000 |- 68,000 | 2,000 | 87 x 375 30"
L2150 ] 2840 | 270000 | 22500 { 180000 [-15000 | 24000 | 72000 | 1632000 | 136000 | 1500 X85 {80

*Raling applies to Universal Joinl.

*"Lengths shown with exception of 190D thew 2150 sizes are based on 66 of the cafcul
calions). For vehicle applicalions or driveshall assembly lengths exceeding 80 inches

tomglete design requirements.
®Wing bearings {or use in the outboard position available in these sizes. See Bulletin #3226 for additional information.

Operating AngleST For Two Joint Shafts with Equal Or Intersecting Angles

ated erilical speed at max. raled RPM (as applied to industrial appli-
. consalt Spicer Universal Joint Division, Application Engineering with

Oriveshafl Maximum Operating | | Driveshait Maximum Ogperaling
RPM Angle RPM Angle
S000. ... e 318 00, .o, 5° 50
300, o e KAl 14 0. e, Al
A000. .. 415 000 g* 40
3500, e ¥ 00, s 11° 30

1Based on application experience (1000 radfsec? acceleration).
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1. FRONT AXLE

1.1 Description

All H3 vehicles have a front axie of the "Reverse
Elliot" type manufactured by GKN. The front axle
consists of a girder section axle bed or beam with
stub axles. Each stub axle is carried on a taper
king pin, with a steep angle taper roller bearing at
its top and a plain phosphor bronze bush at the
bottom. The hub taper roller bearings are of a
generous size and they are adjusted by means of
shims, and secured by a special nut and washer.
Brakes are manufactured by KNORR-BREMSE.
Steering ball joints with hardened balls and
rubbing pads incorporate compression springs
which automatically take up any wear.

The tie rod simplifies toe-in adjustment. The
maximum turning angle is set through stop screws
installed on the inner side of the knuckle.

Steering stabilizer (damper), hydraulic cylinder
and steering drag link which are mounted on the
fromt axles are described in Section 14 of this
manual "Steering".

2. LUBRICATION

Perform periodic lubrication. Lubrication points of
the front axles are shown on the lubrication and
servicing chart annexed fo Section 24,
"Lubrication™. Grease fittings such as the tie rod
ends and knuckle pins are provided with grease
fittings for pressure lubrication. These grease
fittings should be serviced every 6,250 miles
(10 000 km) or twice a year whichever comes
first. Good quatity lithium-base grease NLGI No. 1
and 2 are recommended.

3. MAINTENANCE

A periodic inspection of the front axle assembly
should be made to check that all bolts are tight,
and that no damage and distorfion have taken
place. Suspension support stud nuts, U-bolt nuts,
tie rod amms, steering arm nuts, and stop screws

should be checked and tightened, if necessary, to
the torque specifications given at the end of this
section. Also check the condition of the steering
knuckle pins and bushings. In case of excessive
looseness, the bushings and pins should be
replaced.

Any looseness in the steering linkage under
normal steering loads is a sufficient cause to
immediately check all pivot pins for wear,
regardless of accumulated mileage. Steering
linkage pivot points should be checked each time
the axle assemblies are lubricated. Looseness in
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 should be
removed.

4. REMOVAL AND
REPLACEMENT

The following procedure deals with the removal of
the front axle assembly. The method used to
support the axle and suspension components
during removal and disassembly depends upon
local conditions and available equipment.

4.1 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 inches
(508 mm) from the floor. Place jack
stands under frame. Remove the wheels
{if required, refer to Section 13, "Wheels,
Hub and Tires").

2. Exhaust compressed air from the air
supply system by opening the drain valve
of each air reservoir.
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3. Install jacks under axle jacking points to
support the axle weight.

Warning: To help prevent personal injury
caused by the axle rolling off the jacks, the
jack lifts should be equipped with U-adaptors,
or similar equipment.

4. Disconnect the steering drag link from the
steering am. .

5. Remove the ABS sensors from their
location in the hub units (if vehicle is so
equipped).

6. Disconnect the height control valve link
irom its suppori on the axle.

7. Disconnect the hoses from brake
chambers.

Note: Position the air lines so that they will
not be damaged when removing the axle.

8. Remove the steering stabilizer cylinder
(damper) and the hydraulic cylinder from
_ steering top lever.

9. Remove bolts and nuts fixing the steering
(damper} and the hydraulic cylinder
mounting support to the froni axle.

10. Remove the bolts and nuts fixing the axie
to the left-hand and right-hand side air
bellows mounting supports.

11. Use the jacks to lower axle. Carefully pull
away the jacks and axle assembly from
under the vehicle.

4.2 Replacement

Reverse removal procedure 1o reinstafl the axle.
Make sure that the air bellows support mounting
plates are clean.

Note: Refer to Section 16, "Suspension”,
Section 14, "Steering” and to paragraph
"6. Specifications" at the end of this section
for proper torque tightening.

5. SERVICE INSTRUCTIONS
FOR STEER AXLE

Refer to GKN Parts and service manual for axles
annexed to the end of this section. See Seclion B

6. FRONT WHEEL
ALIGNMENT

Correct front wheel alignment must be maintained
for ease of steering and satisfactory tire lifte. Road
shocks, vibrations, normal stress and strains on

the front-end system under average operation can
result in loss of front wheel alignment.

Check the front wheel alignment when the
following occurs:

1. Every 200,000 miles (320 000 km) or 24
months (normal maintenance);

2. When the vehicle does not steer correctly; or
3. To cormrect a tire wear condition.

There are two types of front wheel alignments: a
minor alignment and a major alignment.

6.1 Minor Front Wheel
Alignment

Perform a minor front wheel alignment for all
normal maintenance conditions.

Perform the minor front wheel alignment in the
following sequence:

1. Inspect all the systems that affect the
wheel alignment. See  paragraph
"6.3 Inspeciion Before Alignment” in this
section.

2. Check and adjust the hub bearings, See
Section 13, "Wheels, Hubs and Tires",
under heading "To Assemble the Hub".

3. Check and adjust the toe-in.
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6.2 Major Front Wheel
Alighment

Perform a major front wheel alignment to correct
steering and tire wear conditions.

Perform the major front wheel alignment in the
following sequence:

1. Inspect all the systemns that affect the
wheel alignment. See paragraph
"6.3 Inspection Before Alignment” in this
section.

2. Check and adjust the hub bearings. See
Section 13, "Wheels, Hubs and Tires",
under heading 'To Assemble the Hub".

Note: If steering angle stoppers are
changed, a special procedure is required for
readjusting gearbox poppet vaives, (see
paragraph 6.6 of this section).

3. Check and adjust the tuming angle
adjustment.

4, Check the camber angle.

5. Check and adjust the caster angle.

6. Check and adjust the toe-in.

6.3 Inspection Before
Alignment

Check the following before doing a front wheel
alignment:

1. Ensure that the vehicle is at normal ride
height (see Section 16, "Suspension”
under heading "Suspension Height
Adjustment").

2, Ensure that front wheels are not the
cause of the problem (refer to Section 13,
"Wheels, Hubs and Tires"). Inspect the
tires for wear pattemns that indicate
suspension damage or misalignment.

a. Make sure the fires are inflated to the
specified pressure.

b. Make sure the front tires are the same
size and type.

C. Make sure the wheels are balanced.

d. Check wheel installation and
straightness.

3. Check the wheel bearing adjustment.

4, Check steering linkage for bending and
pivot points for looseness.

5. Check knuckle pins for evidence of
excessive wear.

6. Check radius rods for bending and rubber

bushings for evidence of excessive wear.

7. Make sure all fasteners are tightened to

- the specified torque. Use a torque wrench

to check the torque in a fightening

direction. As soon as the fastener starts

to move, record the torque. Correct if

necessary. Replace any worn or
damaged fasteners.

6.4 Turning Angle Adjustment

The maximum turning angle is set through the two
steering stop screws installed on the axle center.
The tuming angle is factory adjusted to
accommodate the chassis design, and therefore,
does not require adjustment on new vehicles.
However, these should be checked and adjusted,
if necessary, any time any component of the
steering system is repaired, disassembled or
adjusted.

Proceed with the following method to check
steering maximum turn angle.

6.5 Mechanical Stop

Check if front tires rub against the frame or if the
steering gear has been serviced.




6.5.1 R.H. Turn Adjustment

1. Tumn steering wheel to the right until the
boss on the axle touches the right stop
screw.,

2. Verify the nearest point of contact of the

" ball socket body with the air bellows
_ support assembly. Measure the distance
between those two points.

3. The distance between these two points
should be approximately 1/8 ‘inch
(3 mm). if not, the steering stop screws
must be readjusted.

4, Check the nearest point of contact of the
drag link with the tire. Measure the
distance between these two points.

5. The distance should be 1inch (25 mm) or
more. If not, the steering stop screws
must be readjusted.

6. This must be done for a full right tum.

7. if readjustment is required:

a. Remove the swivel stop screw.

b. Add to the stop screw the required
number of washers to obtain the
proper measure. Tighten the stop

thicknesses are available: 1/16 inch
and 3/16 inch spacers.

6.5.2 L.H. Turn Adjustment

1. Tumn steering wheel to the left until the
boss on the axle touches the left stop
SCrew.

2. Verify the nearest point of contact of the

ball socket body with the air bellows
support assembly. Measure the distance
between these two points.

3. The distance should be approximately 1/8
inch (3 mm). If nol, the sieering stop
screws must be readjusted.
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4. Check the stroke of the steering stabilizer
cylinder (damper). It should not exceed
12.59 inches.

5. This must be done for a full left fum.

6. If readjustment is required:

a. Remove the swivel stop screw.

b. Add 10 the stop screw the required
number of washersto obtain the
proper measure. Tighten the stop
screw afterwards. Two washer
thicknesses are available: 1/16 inch
and 3/16 inch spacers.

Note: If steering angle stoppers are
changed, a special procedure is required for
readjusting gearbox poppet valves (see
paragraph 6.6 of this section).

6.6 Hydraulic Stop

Note: Before poppet valve readjustment,
verify vehicle wheel alignment, and ensure
that oil fevel is checked and that air bleeding
is done.

Refer to "TAS Steering Gear Service Manual"
annexed to Section 14, "Steering”, under
headings: "Filing and Air Bleeding the System"
and "Poppet Readjustment”.
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6.7 Front Wheel Camber

Wheel camber is the number of degrees the top of
the wheel iiks outward (positive) or inward
(negative) from a vertical plane (Fig.1).

CAMBER

ZERO
OR NEUTRAL

LOAD
¥

) 1)

Figure 1: Camber 10006

The camber angle is not adjustable. Camber
variations may be caused by wear at the wheel
bearings, steering knuckle pins, or by a bent
knuckle or sagging axle center. Steering effort is
affected by improper camber, and uneven tire
wear will result. Excessive positive camber
causes an irregular wear of tire at the outer
shoulder, and excessive negalive camber causes
wear at the inner shoulder.

6.7.1 Camber Check

CAMBER (UNDER LOAD)
Specifications Minimal | Nominal Maximal
For axie serial 00010 00_ _ -0.25° 0.25° H).75°
For axie serial 00__and up_ _ -0.5° 0° +(.5°

Note: Camber angle varies with axle loading.
If the vehicle is not completely empty, please
refer to the camber angle curve in the
specifications at the end of this section .

1.

Use an alignment machine to check the
camber angle.

If camber reading is not in -the
specifications, adjust the wheel bearings
and repeat the check. If the reading is still
not within specifications, verify the
steering knuckle pins and axle ¢enter.

See instructions in "GKN Parts and
Service Manual For Axles”, annexed to
the end of this section, under heading "To
Remove the Stub Axle Assembly" .

Check the wheel lateral distortion as
instructed in Section 13, "Wheels, Hubs
and Tires". If distortion is excessive,
straighten or replace wheel(s).
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6.8 Front Axle Caster

Caster Specifications

Minimal | Nominal | Maximal

Caster (G), | +2 +23/4 +312
degrees _

Positive caster is the rearward tilt from the vertical
axis of the knuckle pin. Negative caster is the
forward tilt from the vertical axis of the knuckie pin
(Fig. 2). This vehicle is designed with a positive
caster. The purpose of the caster angle is 1o give
a trailing effect. This results in stabilized steering
and a tendency for the wheels to return to the
straight-ahead position after taking a tum.

CASTER
— CASTER
POSITIVE
¢ .
FORWARD
Figure 2: Caster 10007

Excessive casler results in hard steering around
corners. A shimmy may also develop when
retuming to the straight-ahead position {pulling out
of curves).

insufficient caster will cause wandering and
steering instability. Caster variations may be
caused by a bent axle, tiling or distortion of the
side suspension supports, damaged radius rod
bushings, or unequal tightening of the front and
rear suspension support bolts. Incorrect caster
must be comrrected by replacing the damaged
suspension parts. A precision instrument should
be used to measure the caster.

Notle: The caster of this vehicle is factory
set and is nonadjustable. However, if after
replacing damaged parts on the vehicle or in
case of improper caster due to imegular
setting, the front axle caster can be adjusted
by means of shims (number 11-0663) on the
left-hand side upper radius rod support in
order to obtain minor adjustment.

6.9 Front Wheel Toe-in

Wheel toe-in is the degree (usually expressed in
fractions of an inch) to which the forward part of

- the vehicle front wheels are closer together than

the rear part, measured at wheel centerline
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 the center of tire treads or from the inside of
the tires. Take measurements at both front and
rear of axle (see "A" and "B" in Fig. 3).

When setting “foe-in" adjustment, the front
suspension must be neutralized; that is, all
component parts must be in the same relative
position when making the adjustment as they will
be when in operation.

To neutralize the suspension, the vehicle must
be rolled forward, approximately ten feet.

1l A

B MINUS A EQUALS TOE-IN

Figure 3: Toe-in 10008
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Toe-in Specifications

Minimal Nominal Maximal

Toe-in {F minus E), inches +1/16 +3/32 +1/8

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 important, especially if the vehicle has been
jacked up in order to mark the tires. Otherwise the front wheels will not retum to their normal operating position due
to the tires gripping the floor surface when the vehicle jack is lowered.

Note: "Toe-in" measurements must be taken at the horizontal axis of the wheel centerline.

6.9.1 Inspection and Adjustment

Before checking front wheel toe-in, first check the camber angles and make the necessary corrections.
1. Measure the toe-in.

2. If the toe measurement is not at the specified distance, Refer to the following procedure:

a. Loosen the pinch bolt nuts and bolts on  each end of the tie rod.

b. Turn the tie rod until the specified toe-in distance is obtained.

C. Tighten pinch bolt nuts alternately and progressively to 65-75 Ibfsft (88-102 N-m), thus securing all
jointto tie rod.




Section 10: FRONT AXLE

7. TROUBLESHOOTING
CONDITION CAUSE CORRECTION
Tires wearout | 1. Tires have incorrect air pressure. 1. Put specified air pressure in tires.
quickly or have | 2. Tires out-of-balance. 2. Balance or replace tires.
uneven tire 3. Incorrect tag axle alignment. 3. Align tag axle.
tread wear. 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 | 1. Low pressure in the power 1. Repair power steering system.
to steer. steering system. 2. Assemble steering gear correctly.
2. Steering gear not assembled 3. Lubricate steering linkage.
correctly. 4. Replace king pins.
3. Steering linkage needs lubrication. | 5. Service steering system as
4. King pins binding. necessary.
5. Incomect steering arm geometry. 6. Adjust caster as necessary.
6. Caster improperly adjusted. 7. Replace tie rod ends.
7. Tie rod ends hard to move. 8. Replace thrust bearing.
8. Worn thrust bearing.
Bent or broken | 1. Too much pressure in the power 1. Adjust power steering system to

steering arm,
steering top

steering system.
2. Cut-off pressure of the power

specified pressure.
2. Make sure vehicle is powered on

lever, tie rod steering system improperly correctly.
assembly adjusted. 3. Correctiy install the power
3. Vehicle not powered on correctly. steeting system.
4. Power steering system not
installed correctly.
Worn or 1. Drag link fasteners tightened past 1. Tighten drag link fasteners to
broken specified torque. specified forque.
steering ball 2. Lack of lubrication or incorrect 2. Lubricate linkage with specified
stud. lubricant. lubricant.
3. Power steering stops improperly 3. Adijust stops to specified dimension.
adjusted.
Wom king pins | 1. Worn or missing seals and gaskets. | 1. Replace seals and gaskets.
and knuckle 2. Incorrect lubricant, 2. Lubricate axle with specified lubricant.
bushings. 3. Axle not lubricated at scheduled 3. Lubricate axle at scheduled
frequency. frequency.
4. Incorrect lubrication procedures. 4, Use correct |lubrication schedule to
5. Lubrication schedule does nct match operating conditions.
match operating conditions.
Vibration or 1. Caster not adjusted properly. 1. Adjust caster.
shimmy of 2. Wheels and/or tires out-of-balance. | 2. Balance or replace wheels and/or
front axle 3. Worn sleering stabilizer cylinder. tires.
during 3. Replace steering stabilizer cylinder.
operation.
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8. SPECIFICATIONS
Front Axle
MAKE <. st e et s nar s st st a bt ettt sene s som e et tassmn b s GKN
AXIB YD ettt et s s e e s b n R em et 4404 St senme e m e e e e ne e e sm e een S-82
FIONEIFACK. c.cececcsiet st nctistd s e seres sttt st st e s oo e en s smen e an s seses s seneesnsnemesssmesasses 84.4 inches / 2145 mm
CAPACHY {RACK)....cicmieceiiritririsinsensserensar st astas et sa e sesarssmsasm ssstaessessenssesnassersraes 18,067 lbs /8 200 kg
Torque Specifications
0 1] B
. gl
425-475 Lbf-ft
(5676-644 N-m)
Figure 4: Air Bellows Mounting Support and Axle 10009

For more torque specifications, see "GKN Parts and Service Manual For Axles”, Manual No. 1604, Issue A,
Section B annexed to the end of this section, under heading "Tightening Torque Table for Type S82 Steer
Axie" .
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FRONT WHEEL ALIGNMENT SPECIFICATIONS

Front Wheel Alignment Minimal Nominal Maximal
Camber (C}, degrees -1/2 0 +1/2
RH andLH.*

Caster (G), degrees +2 + 2 3/4
R.H. and L.H. +31/2
Toe-in (F minus E}, inches + 116 332 +1/8

Note: Camber angle changes with loading. The given numbers are for an empty vehicle. See chart
below for possible correction, if loaded.

DEFLECTION VS APPLIED LOAD
FRONT AXLE GKN
Xﬂ.EET&JEEMENT —- 0.7 :
SCALE | H
-+ 0.6
02 -+ os //
016 -+ 0.4 —
'oe-w {" 0.3 /,,-—’
006 |+ 0.2 //
015 -+ 0.1 e
o5 L L ‘
0 2 4 6 8 0 12 14 16 18
LOAD APPLEED TO AXLE (1000 LES) | H3-25:9700
DEFLEXTION CORRESPONDS TO ANGLE BETWEEN H3-41:9250
THE AXIS OF THE AXLE EXTREMITY AND THE HORIZONTAL
H3-45 VIP; 85800

20

Figure 5: Deflection Versus Applied Load

11

10010







FPREVOST

Service Bulletins and Service Information Bocuments will be issued from time to time to aquaint 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 should then be filed for future reference.
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AXLES FITTED TO
PREVOST 6 X 2 COACH
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PARTS AND SERVICE MANUAL
FOR AXLES FITTED
TO PREVOST & X 2 COACH

1st. AXLE TYPE S82
AXLE ASSEMBLY No0.25546
CUST. REF. 610985

REF. DRAWING Nos.
Hub F4651A
Instl F4651E

2nd AXLE TYPE TSS
AXLE ASSEMBLY No, 33533
CUST. REF. 621535

REF. DRAWING Nos.
Hub R9855C

Compiled by ‘David Rascliffe
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The description, testing proceduras, and specifications contdined In this

parts / service publication were current at time of printing. This manuail wiil not
be updated. i In doubt about any aspact of maintenance or servicing of the axle
please contact the vehicle bulider or our servics depantmaent dirsct. -

GKN Axles Lid. Kirkstall Division raserves the right to discontinue or modify its
procedures and to change specitications at any time without notica and without
Incurting obligation.

The recommendations of the vehicle manufacturer should be considared as the
primary source of sarvice information regarding this GKN Axles product. This
mantal Is intended to be used as a suppiement to such information.

Any reforences to brand names In this publication is made simply as an
exampie of the types of tools and materials recommended for use and, as such,
shouid not be considered as an endorsement. Equivalents, if available, may be

I
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LUBRICATION INSTRUCTIONS FOR
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PREVOST 6 X 2 COACH
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1.1

1.2

LUBRICATION INSTRUCTIONS FOR TYPE $82 STEER AXLE
Lubricale the stub axle and socket assemblies with one of the following recommended greases at
reguiar intervais not exceeding 10.000 miles or § (six) weeks whichever accuyrs tirst at grease points as
shown (fig. no. 1), -
Cleanout and recharge hub & hub bearings every 12 months. See figure no.2 for amount of grease to

be used.
Recommended Greases

Lithium base roiler bearing grease NLG} - no.2 {Shell Retinax LX or equivalent).

P24
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Lithium base bearing grease
NLGI - No.2
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LUBRICATION INSTRUCTIONS FOR TS5 HUB UNIT
WITH KNORR AIR DISC BRAKE

Clean out and recharge hub & hub tearings every 12 months. See figure no.3 for amount of grease to
be used.

Recommended Greases

Lithium base roiler bearing grease NLGI - no.2 {Shell Retinax LX or equivalent).

TPR78

Smear hub cavity with grease

to a depth level with inner N

bearing cone and outer CUp. “ < lre—-—-— ) .
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Apply a thin fayer of

grease (2mm) in cap cavity,
and on wall of hub cutside
bearing cup and cone.

-

A
N,

Complately fill bearing cones -

using a bearing packer or

manually kneading grease between

roller, race and cage.

Flg. No. 3

Smear around seal and
cavity between bearing
and seal one third full.
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Notes
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PARTS AND SERVICE INSTRUCTIONS FOR $82 STEER AXLE
: WITH KNORR A!R DISC BRAKE

ILLUSTRATION No.F47
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PARTS AND SERVICE INSTRUCTIONS FOR TYPE S 82 STEER AXLE

DESCRIPTION
The axle is of the ‘Reverse Elliot’ type comprising a girder section axle bed or beam with slub axles.
Each stub axle is carried on a taper king pin, with a steep angle laper roller bearing al its top and a plain
phosphor bronze bush at the bottom.
The hub taper roller bearings are of a generous size and, adjusted by means of special split nut with
‘D’ washer.
Brakes may be of GKN or proprietary manulacture which can be serviced without disturbing the hub.
Steering ball joints with hardened balls and rubbing pads incorporate compression springs which
automaltically take up any wear.

SECTION 1 ROUTINE MAINTENANCE
1.1 Hub bearing adjustment .

a) An inspection should be made after the first 3,000 miles (4,800 km} and then at intervals
of 25,000 miles (40,000km). With the wheels raised they should revolve quite freely
without roughness.

b) Hub bearings should have a slight end float movement within the limits
0.0005" to 0.002" when rocked forwards and backwards on axle siub.

See section 8, page B9 if any adjustment is required.

1.2 To check front wheel * Toe In"' '

' a) To preserve correct steering and aveoid excessive tyre wear, tracking (or alignment) of the .

front wheels should be checked periodically, as follows :-
Set the front wheels in straight ahgad position and at points level with wheel centre,
measure distance between edges of wheel rims, both in front and behind axle cenire.
For comect "Toe In', front measurement 'B° should be 0° to '/,, * smaller than rear
measurement ‘A’.  See fig.no.1.

b) To allow for inaccuracies in wheels, the same check should be made with vehicle moved
an equivalent to half of wheel revolution. Any adjustment required can be ettected by
slackening the ciamp bolts in ball sockets and rotating tie {track) red tube.

After adjustment, tighten clamp bolts to 51 - 62 Ibs. ft. (69 - 84Nm.) torque.

'B'

Measure dimensions "A’ and '8 over hub flanges
on horizontal cenire line. To give correct 'TOE IN'
dimension 'A’ should be 0 - 1/32" greater than
dimension ‘B’

Fig. No. 1
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SECTIOI:J 2 TO REMOVE HUB UNIT

2.1 Chock the appropriate wheeis. :

2.2 Whilst road wheels are still on ground. loosen wheel nuls (7 posn.) slightly.

2.3 Raise vehicle. remove road wheel nuts ang remove road wheels.

24 Disconnect air line from brake caliper (13). )

25 Remove brake caliper setscrews with washers (16 & 15) then lift off brake caliper assembly {(13).

2.6 ‘Remove hub cap setscrews and washers (1 & 2).

2.7 Remove hub cap (3) with ‘O’ ring(4) then discard 'Q' ring.

2.8 Remove hub bearing pinch bolt nut {5) and bolt (68), then remove hub bearing nut (67) along wilth hub
bearing washer {65).

29 Remoave hub (8) complete with its bearings (11/11A & 64/64A) and oll seal (12) then lift off outer
bearing cone (84A).

2.10 Remove oif seal {12} and inner bearing cone {11A) from hub (8) .

2.1 Drive out hub bearing cups (11 & 64) from hub (8).

2.12 It hub bearing distance piece (cil seal wear sleeve) (60) shows signs of wear or corrosion it must be
removed and replaced with a new part.

SECTION 3 TO REMOVE THE STUB AXLE ASSEMBLY

3.1 Remove split pin (46) followed by nut (47} with washer (48), then separate ball socket (39) from bottom
lever {49) with suitable ball pin extractor.
Note :- When separating ball joint from steering lever, an extractor tool MUST be used, DO

NOT strike areas around ball pin tapers with hammer blows under any clreumstances
due to possible ball pin taper detormation.

3.2 Remove swivel top cap setscrews and washers ( 25 & 24), enabling swivel 1op ¢ap (23) to be removed.

3.3 Remove sealant from top cap and swivel mating faces (23 & 58) using Loclite * Chiset Gasket Remover
" or by carelfully scraping sealant trom faces .

3.4 Remove bottom cap setserews and washers (53 & 54).

a5 Pull off swivel botlom cap (55) then remove sealant from bottorn cap and swivel mating faces (55 & 58)
using Loctile * Chisel Gasket Remover * or by carelully scraping sealant from faces .

3.6 Remove swivel pin nut and washer {22 & 21).

3.7 Give axle beam (37) a sharp tap 10 loosen swivel pin (56). The swivel pin (56) can then be driven out
downwards, thus releasing it from axle beam.

38 The swivel assembly can be removed from axle beam (56).

3.9 Take out swivel pin bearing (20/20A). swivel bearing adjustment shims (19), swivel bearing sleeve (17)
and swivel pin oit seal {18} from top of swivel (58).

3.10 Take out swivel bush seal (52) and swivel pin bush (57) rom botlom of swivel {58).

3.1 Remove bottom lever nuls (42), then pull off bottom lever (49).
Care must be taken not to damage botiom iever studs (50 & 51).

3.12 Check the condition of swivel stop nut (33), and adjusling washer (32}, removing for replacement f
required. ' :

Inspectlon

Thoroughly clean all parts, inspect for wear and renew if required.
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SECTION 4 DISMANTLING BALL SOCKET SEE FIG No 2,

4.1
4.2

44
4.5

46
4.6

47

Remove din seal (15) also dint seal {pressing) (186) from ball pin.

Slacken pinch bolt nut (10) then unscrew and remove ball socket assembly from tie rod having tirst
marked ball sockel body and tie rod to enable tracking on re-assembly.

Remove adjuster split pin (9) from ball socket body (3).

Remove cap {8) then using a suitable tool ie: a piece of 1 = x Yy " x 9 " flat bar, unscrew and remove
adjusting piece (7). Waggle bail (2) to free thrust cap (5).

Remove compression spring (6) also thrust cap (5) from ball socket body,

Relieve peening on socket body top {3) then using a hide faced mallet, 1ap ball pin (2) out ot body.
This operation will also remove cover plate {1) from body (3}.

The rubbing pad {4) can now be removed from body {3).

Thoroughly clean all parts and check for wear, renewing where necessary.

Fig. No.2

[o TSRy TR )
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SECTION § ASSEMBLY OF BALL SOCKET AND TIEROD Fig No 3.

5.1

5.2
53
5.4
55

Note :- * Method of assembling ball socket is same for drop type shown and alternative straight
body type.

Apply a bead of Loctite 638 sealant 10 mating corner of rubbing pad (4} in socket baedy {3) then knock

.rubbing pad (4) into its recess in ball socket body.

Thoroughly grease rubbing pad (4) and ball pin (2) with Shell ‘Retinax LX' or equivalent.

Insen ball pin (2} into body.

Insert thrust cap (S), compression spring (6} and adjuster piece (7) into body.

Using a suitable tool ie: a 17 x '/, " x 97 long flat bar, tighten adjuster piece {7} fully home (SOLID)
locating thrust cup {5) onto ball pin {2).

Fig. No.3
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SECTION 5 ASSEMBLY OF BALL SOCKET AND TIZ ROD Cont,

5.7 Sitill with 1054 located on adjuster piece (7). back off carefully (LEAST AMOUNT) until adjuster piece
split pin (9) is allowed o pass through body, and that ball pin shank can be moved by torce of hand,
then remove tool.

Note - If ball pin (2) does not rotate when re-adjusted In line with above Instructions, this
suggests that ball pin has local worn flats ag shown in 11g.no.4. in this Instance bail
Pin (2}, thrust cup (5) and rubbing pad {4) MUST be replaced, if not FAILURE could
occur In service, ie ball pin (2) not being able to move in assembly when turning from
lock to lock as shown In fig 5. )

PSS
Local flats wormn
here '
Fig No. 4.
g Mo Rotaticn. Fig No. 5.
58 Fit cover plate (1) into top of ball sockel body. re-peen using a cold chisal to secure.

59 Screw assembled ball socket onto tie rod. Lining up marks on bolh body and tie rod previously made,
or retracking using manual Instructions. :

5.10 Fit pinch bolts {10) and nuis (11) then ighten nuts (11) altemately and progressively to
85 - 75Ibs.f. (88 - 102Nm.) thus securing ball joint to tie rod.

5.11 Fit dirt seal (pressing) (16) and dirt seal (rubber) (15) onto ball pin (2).

5.12 Locate ball secket and tie rod assembly with steering lever, carefully align and fit ball pin {2) into hole in
steering lever.

Note :- Ball pin (2) and balt pin tapers In bottom steering levers (49 - F47) must be clean, dry
and tree from oil prior to assembly.

5.13 Fit pin washer {14) onto ball pin {2).

5.15 Screw pin nut (13) anto ball pin (2) then tighten to 175 ibs. ft. (237Nm.) torque.
5.16 Using a 2Ib hammer, tap steering lever to ‘Shock’ ball pin {2) into 1aper hole.
5.17 Re-torque pin nut (13) 10 175 Ibs. ft, (237Nm)

5.18 Fit split pin {12), if siot/ hole are not in fine. adjust up to next siot.

Min pirt nut torque 175 Ibs. ft. (237Nm.). Max pin nut torque 200 Ibs. ft. (271Nm)

5.19 Re-charge ball socket with Shell ‘Retinax LX' or equivalent grease through lubricator (17).
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SECTIONG6 . REFITTING SWIVEL ASSEMBLY

6.1

6.2
6.3
6.4
6.5
6.6

6.7

6.8
6.9

6.10
6.11

6.12
6.13

Prior 10 asembly, pack swivel pin bearing (20/20A} with lithium base grease (Shell Relinax LX or
equivalent) using a bearing packer or manuaily knead grease between rollers, race and cage.

Coat all internal surfaces / parts wilh clean gear oil.

Fit swivel pin top oil seal (18), open side first, into position in lop swivel bore {58).

Fit swivel pin bearing cup {20) into position in swivel bore (58).

Press swivel pin bottom bush (57) into position in swivel bore (58) flush with bottom face of swivel.
Fit swivel bush seal {52} onto the protruding diameter of swivel pin boltom bush {57) lhen place dirt
excluder (78) into position over seal.

Position swivel assembly onto axle beam {37).

Note :»+ care must be taken during this operation so as not to roll or trép swivel bush seal (52).

Suggest a thin piece ol card or plastic placed on seal during this operation.

Make sure that swivel pin bore is free of burrs and corrosion, then grease bore with mutti purpose
chassis grease.

Drive swivel pin (56) through swivel (58) and axie beam (37).

Lubricate swivel pin bearing sleeve {17) with clean oil / grease then fit over protruding swivel pin {56),
large chamifer first to locate in oil seal bore (18) and abut axle bed (37).

Select swivel bearing adjustment shims {19} with a total thickness of approximately 0.020 * and place in
position on top swivel bearing sleeve (37).

Fit swivel pin cone (20A) into swivel pin bearing cup (20)

Fit swivel pin washer (21) and swivel pin nut (22) then tighten nut to 500 - 700 lbs. fl. (678 - 949Nm.)
Using @ 7/14 Ib hammer, shock load axie beam (37) on férged end area.
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SECTIONT7_ SWIVEL BEARING ADJUSTMENT

7.1 With nomi‘r;a'l shim (19) thickness of 0.020 ~ placed belween bearing {20/420A) and bearing sleeve (17),
attach a cord and spring balance capable of reading 25 lbs (11 ', kg) to end of stub axle (S8) as shown
in fig. no. 6.

Pull swivel from lock to lock, noting spring balance reading, ignoring the force needed to start
movement. The correct reading should be between 1210 24 Ibs. (5.5 10 11kg.) pull giving

10-201os ft. {13.6 - 27Nm,) _

If the reading is oulside these limits, it will be necessary to alter shim thickness (39) between bearing
cone (20A) and its sleeve {17).

To increase the load required, remove shims from nominal pack.
To decrease the force required. add shims to the nominal pack.
Add or subtract shims as required until a reading of 10 - 20 Ibs, ft. (13.6 - 27Nm.) is obtained.

7.2 When swivel is set correctly, check that swivel pin nut (22) is tightened to
500 - 700 Ibs. ft. {678 - 949Nm.) torque . °

P8

Method of checking swivel bearing adjustment
Flig. No. 6.
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SECTION 8 SWIVEL FINAL ASSEMBLY

8.1 Apply athin layer { */,, - 1.5mm} of lithium base grease (Shell Retinax LX or equivalent) to the inside of
swivel top ¢cap (23).

8.2 Clean top cap and swivel mating faces (23 & 58) with Loctite Suparciean Satety Solvent no.706 or other
suitable chlodnated solvent then apply a complete 1/8° bead of Loctite Superllex (black) around base of
lop cap (23} before fitling to swivel (58) within 5 minutes of applying Loctite. See fig. no.3

8.3 Secure top cap {23) wilh swivel lop cap selscrews and washers { 25 & 24) and lighten lo
51 -62 Ibs. ft. (69 - 84Nm.).

8.4 Clean botiorm cap and swivel mating faces (55 & 58) with Loctite Superclean Safely Solvent no.706 or
other suitable chlorinated solvent then apply a complete 1/8* bead of Loctite Supertlex {black) around
base of bottom cap (S5) betore fitting to swivel (58) wilhin 5 minutes of applying Loctite. See fig. no.7

] w43
178" bead of
Lactite Superflex

85 Secure bottom cap (55) with swive! boltom cap setscrews and washers (53 & 54) then tighten to
26 -32Ibs. fi. (33 - ISNm.).

8.6 Check tightening torque of bottom lever studs (50 & 51) is within limits of
190 - 210 lbs ft. (258 - 285Nm.). :

8.7 Locate bottom steering lever (49) onto studs (50 & 51). then fit steering lever nuts (42) and tighlen to

. 190 - 275 Ibs. ft. (258 - 353Nm.). :

8.8 Check that tightening torque of top steering lever studs (28) is between limits
190 - 210 Ibs ft. (258 - 285Nm.).

89 Fit top steering lever (29) omo studs (28) then fit nuts (30) and tighten to
190 - 275 ths.ft. (258 - 353Nm.). .

8.10 Fit new lubricators (26 & 44) with protective caps (27 & 43) into their respective positions in swivel lop

cap (23) and bottom steering lever (49).
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SECTIONS.  SWIVEL FINAL ASSEMBLY Cont.

812  Charge swivel assembly with grease.

Swivel is full when grease seeps Irom between upper face of axie beam (37) and swivel jaw {58) in lop
half (see fig. no. 8) and from between swivel il seal (S8) and lower tace of axle beam (37)

( see lig. no.9).
- warr
~item no.58
Seepage position
Part section thro® top of swivel showing ftem no. 37
grease seepage position when full,
Fig. No. 8 ]
TP
item no.37
Seapage position
_ item no.58
Part section thro' bottom of swivel showing
grease seepage position when full,
Fig. No. 9

8.13 Reconnect ball socket and tie red (38 & 38) to steening lever (49).

Note :-  Bail pin (39) and ball pin tapers in bottom steering levers (49) must be clean, dry and
free from oll prior to assembly.
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SECTION-9 TO ASSEMBLE THE HUB

Prior 10 assembiy. pack hup peanng (11/11A & 64/64A ) wilh lithium base grease
( Shell Retinax LX or equivalent) using a bearing packer or manually knead grease between rollers.

race and cage.

8.1 Fit hub bearing distance piece (60) onto swivel stub axle (SB).

q.2 Eit inner and outer hub bearing cups (11 & 64) onto their bores in hub (B). ’

9.3 Fill hub cavity with lithium base grease (Shell Retinax LX or equivalent) from oulter bearing shoulder to
centre line of inner bearing cone as shown in tigure n&.10.

7%
_ - - Lithium base grease
Fig.No.10

9.4 Fit inner hub bearing cone (11A) int¢ its cup in hub (8).

8.5 Press hub il seal (12) into position in hub (8)using a suitable bumper tool which locates on outer part of
seal to prevent damage on assemble. )

9.6 Fit hub assembily onto swivel stub axle {58).

9.7 Fit outer bearing cone (64A) into its cup (64).

9.8 Fit hub bearing washer and hub bearing nut (6 & 67). Tighten nut hard with the aid of a small tommy
bar just enough to take up bearing slack.

9.9 Fit hub bearing nut pinch bolt and nut (66 & S5), tighten finger tight.
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SECTION S

9.10

TO ASSEMBLE THE HUB Cont.

Adjust hub ‘End Float’ as follows :-
Rotate hub and using a hide faced mattet. knczk hub backwards and forwards along axie arm to
‘Shock Load' and thus settle bearings in position.

Note :- It is very Important to rotate and * shoek load ! the hub because :-

a)
b)

The rotation serves to ensure that Bearing roflers setile into running in their correct tracks.
The ' Shock Load ' is to ensure that bearings are seated correctly up lo their abutment
shoulders.

Test the tightness of hub bearing nut (67), if ioose, re-tighten harg.

Rotate and ' Shock Load * the hub again.

Continue Ihis procedure untit hub bearing nut (67) cannot be lightened further after hub
has been rotated and ' Shock Loaded .

Back off hub bearing nut (67) by approximately 30° then rotate again and knock hub
outward aleng axle arm to release bearings.

Mount a dial indicator on hub flange (8) and position its pointer on end of axle stub

( see lig, no, 11.).

Rock the hub backwards and forwards along axle arm, taking a reading on dial indicator.
The correct * End Float ‘ is between limits 0.0005 * 1o 0.002 * {0.013 t0 0.050 mm).
Tighten the hub bearing pinch bolt nut {5) t0.24 - 26 Ibs 1. (33 - 35Nm.).

Check the * End Float * again, using above procedure, and adjust # outside specified
limits.

To adjust hub ‘End Float'
Flg.Noe.11.
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SECTION 9 TO ASSEMBLE THE HUB Cont.

9.11 Smear the inside of hub ¢ap (3) wilh a thin coaling of grease as indicated in lubrication
' seclion A, page no.A3.
9.12 Clean hub cap and hub mating faces (3 & 8) wilth Loclite Superclean Salety Solvent no.706 or other
suitable chlorinated soivent then apply a complete 1/8" bead of Locme Superilex {black) around mating
.lace of hub cap (3). See fig. no. 12.

1/8” bead of
Loctite Supertlex

Fig. No.12

9.13 Fit hub cap along {3) within 5 minutes of apblying sealant then secure with hub cap setscrews ang
washers (1 & 2) tightening setscrews 10 85+ 103 ibs. f1. {115+ 140Nm.).
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SECTION 10  FINAL ASSEMBLY

10.1 Refit road wheels, securing with wheel nuts {7 posn.).
Tighten nuts to 475 - 525 Ibs. It. (644 - 712 Nm),
10.2 Check axle supports then lower vehicle lo ground.
10.3 Remove chacks and jacks.
10.4 Check wheel alignment as follows:-
Setthe wheels in a straight ahead posilion, and at points level with wheel centre, measure dislance
between edges of wheel rims bolh in front and behind axle centre.
For correct alignment the front measurements should be §” to Y, " smailer than Ihat of rear
ie : "Toe In* to allow for.inaccuracies in the wheels, the same checks should be made with vehicle
moved so that wheels have moved a further half a revoiution (see lig. no.13)
Adjust if required by slackening ball joint clamp bolts and rotaling track rod lube.

DO NOT !6rgel to re-tighten the clamp bolts to 51 - 62 Ibs. #. (69 - 84Nm.) after adjusting.

Measure dimensions ‘A’ and ‘8" over hub flanges
on horizontal centre line. To give correct TOE IN'
dimension ‘A’ should be 0* - 1/32" greater than
dimension ‘B'

Fig. No.13
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Item
No

16

22

25

28

30

31

42

47

50 & 51

89

62

TORQUE TABLE FOR 5_32 STEER AXLE WITH KNORR AIR DISC BRAKE

Description

Hub cap selscrew

Hub pinch bolt nut
Wheel nut

Brake caliper selscrew
Swivel pin nut

Top ¢ap setscrew
Tep Lever stud

Top Lever nut
Caliper bracket nut
Sottomn lever nut

Ball socket nut
Bottomn lever stud
Botiom cap selscrew
Caliper bracket stud

Caliper bracket nut

Torque
85-1031bs ft
{115 - 140 Nm)

24 - 26 Ibs fi
{33 - 35 Nmj)

475 - 525 Ibs. it.

{644 - 712 Nm)

310 - 340Ibs. ft.
(420 - 461Nm.)

500 - 700lbs.11.
{678 - 945Nm.)

51-6821bs. f1.
(69 -84 Nm)

190 - 210 Ibs. fi.

(258 - 285 Nm)

190 - 275 1bs. ft.

{258 - 373 Nm)

85 - 103lps.fl.
(115 - 140Nm.}

190-275bs it

(258 - 373 Nm)

100 - 170 lbs It
{136 - 231Nm)

190 - 210 Ibs ft
{258 - 285 Nm)

26-321bsft
(35 - 43 Nm)

5t-62ms. 1t
(69 - 8dNm.)

85 - 1031bs.tt.
{115 - 140Nm)
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. PARTS LIST FOR S82 STEER AXLE (WITH KNORR DISC BRAKE).

CUSTOMER PREVOST AXLE ASSEMBLY No.2554.
ILLUSTRATION No.F47

Recommended
Spares Holding Per
ltlem Description Qty.Per Part 25 50 100
No - Axle No. Axles Axles Axies
1 Hub cap setscrew 8 MLED12/35S 8 16
2 Hub cap spring washer 8 ML57121 8 8 18
3 Hub cap 2 F4651/29 2 4 (]
4 Hub ¢ap 'O ring 2 R9434/149 2 2 4
5 Bearing nut pinch nut 2 SiL22814 2 4 6
6 Hub bearing ‘D’ washer 2 7786/30 2 4 6
7 Wheel slud protective cover 20 R9855/161
8 Hub 2 F4651/28 2 4 6
9 Wheel stud RH 10 F4561/75 30 &0 120
Wheel stud LH 10 F4a561/76 30 60 120
10 Pole wheel 2 F4651/100 2 4 6
11 Hub outer bearing cup Kit no. 2 SL289/107 4 8 16
11A Hub outer bearing cone 1789911 2 SL289/286 4 8 16
12 Hub il seal 2 7786132 4 8 15
13 Brake caliper RH 1 SM4gerzK 1 2 3
Brake caliper LH 1 SM486/3K 1 2 3
14 Caliper mounting bracket RH 1 F4651/86 1 2 3
Caliper mounting bracket LH 1 F4651/87 1 2 3
15 Brake caliper retaining washer 12 N70040 12 12 24
16 Brake caliper retaining bolt 12 N70251 12 12 24
17 Swivei pin bearing sleeve 2 7662119 2 4 6 |
18 Swivel pin oil seal 2 F4350/32 4 8 16
19 Adijusting shim {0.0057 min 4493/119 & 12 24
Adjusting shim {0.0107 as 4493/119A 6 12 24
Adjusting shim (0.0157 reqd 4433/1198 6 12 24
Adjusting shim {0.008") - 44931190 3 12 24
Adijusting shim (0.006%) - 4493/119E 6 12 24
20 Swivel bearing cup Kit no. 2 - SL289747 4 8 16
20A Swivel bearing cone 17898/75 2 51289148 4 8 16
21 Swivel pin 'D' washer 2 7433730 2 4 8
22 Swivel pin nut 2 F4330/15 2 4 6
23 Tep cap 2 F4561/16 2 4 6
24 Top cap setscrew spring washer 8 SL24a1/5 8 8 16
25 Teop cap setscrew 8 SLS54/4 8 8 18
26 Lubricator 2 SL1000/1 2 2 4
27 Lubricator proteclive cap 2 SL1000/78 2 2 4
28 Top steering lever stud LM 2 SL778/11 2 2 4
Top steering lever stud RH 2 SL77a/21 2 2 4
2% Top lever (LH) 1 F4651/9 ] 2 3
30 Top lever nut 4 SL2z29 4 4 8
31 Brake caliper bracket nut ] SL228/6 6 6 12
32 Stop screw adjusting washer as SL246/151 6 12 24
Stop screw adjusting washer reqd SL246/152 6 12 24
Stop screw adjusting washer - SL246/153 6 12 24
Stop screw adjusting washer - SL246/269 6 12 24
33 Swivel stop screw LH 1 7903744A 1 2 3
Swivel slop screw RH 2 7903/44G 2 4 6
34 Supplied within item 58
35& 36 Nol required on this application
37 Axle bed 1 F4651/1 1 2 3
33 Tie rod ( assy with itm 39 - 25632/1) 1 F4560/12
39 Socket assembly 1 25630
Socket assembly 1 25631
40 Lubricator 2 SL1000M 2 2 4
41 Lubricator protective cap 2 SL1000/76 2 2 4
42 Steening lever stud nut 4 SL2229 4 4 8
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Item
No

43

44

45

46 - 48

PARTS LIST FOR S82 STEER AXLE (WITH KNORR DISC BRAKE)

AXLE ASSEMBLY No.25546

ILLUSTRATION No.F47

. Description

Lubricator protective cap
Lubricator

Lubricalor extension
Supplied within itern 39
Bottom lever RH

Bottom lever LH

Steering lever stud - long
Steering lever slud - shont
Swivel pin seal (uppen (V' ring)
Bottom cap setscrew
Spring washer

Swivel battom cap

Swivel pin

Swivel pin bottom bush
Swivel assembly LH
Swivel assembly RH
Brake caliper bracket stud
Hub bearing distance piece
Brake caliper bracket bolt
Brake caliper bracket nut
Brake disc

Hub inner bearing cup Kit no.
Hub Inner bearing cone 1789972
Brake disc capscrew

Bearing nut pinch bolt

Hub bearing nut

Qty.Per
Axle
2
2
2

DRGA=NMNONEBENRN =

—
[=]

wrpoBoon

Part

No.
SL1000/76
SL1000M
SL1000/31

F4651/7
F4651/8
SL77818
SL778/13
LS1060/64A
SLE5%/4
St242/4
5430734
7786/14
7786720
SF4651/2
SF46513
SL785/110
7816/26
SL.795/68
SL228/6
F4651/88
SL289r293
§L289/294
ML7916/50X
SLssan7y
T786IT7A

Recommended
Spares Hotding Per
25 50 100
Axles Axies Axles
2 2 4
2 2 4
- - 2
1 2 3
1 2 3
2 2 4
2 2 4
6 12 24
4 4 8
4 4 8
2 4 6
2 4 &
2 4 6
1 2 3
1 2 3
10 10 20
2 4 6
6 -] 12
10 10 20
2 4 6
4 8 16
4 8 18
20 20 40
2 4 6
2 4 €
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Notes
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'~ PARTS AND SERVICE INSTRUCTIONS FOR TS5 HUB UNIT
. WITH KNORR AIR DISC BRAKE

ILLUSTRATION No.H86

MANUAL SECTION C
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PARTS AND SERVICE INSTRUCTIONS FOR TYPE TS5 HUB UNIT
DESCRIPTION

The hub unit consists of a stub axle fitted with Knorr air disc brakes.
The hub taper roller bearings are of a generous size and, adjusted by means ot a special split nut with
pinch boit arrangement.

SECTION 1 ROUTINE MAINTENANCE
1.1 Hub bearing adjustment

a) An inspection should be made atter the first 3,000 miles (4,800 km) and then at intervals
of 25,000 miles (40,000km). With the wheels raised they should revoive quite freely
without roughness.

b) Hub bearings should have a slight end fioat movement within the limits
0.0005" to 0.002" when rocked forwards and backwards on axle stub.

See section 8, page BS if any adjustment is required.

SECTION 2 TC REMOVE HUB UNIT

2.1 Chock the appropriate wheels,
22 Whiist road wheals are still on ground, loosen wheel nuts (7 posn.) slightly.

2.3 Raise vehicle, remove road wheel nuts and remave road wheels.

24. Disconnect air line from brake caliper (12).

25 Remove brake caliper setscraws with washers (15 & 14) then lift oft brake caliper assembiy (12).
26 Remove hub cap selscrews and washers (1 & 2).

27 Remove hub cap (3) with ‘O’ ring (4) then discard 'O’ ring.

28 Remove hub bearing pinch boh nut (5) and bolt (26), then remove hub bearing nut (27) along with hub
bearing washer (8).

29 Remove hub (8) complete with its bearings {11/11A & 24/24A) and oil seal (12) then iift off outer
baaring cone (24A).

2.10 Remove oil seal (12) and inner bearing cone (11A) from hub (8) .

2.1 Drive out hub bearing cups (11 & 24) from hub (8).

2.12 It hub bearing distance piece (oil seal wear sleeve) (16} shows signs of wear or corrosion it must be
removed and replaced with a new part.
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SEéTIOI}I 3 TO ASSEMBLE THE HUB

Prior to, assembly, pack hub bearing (11/11A & 24/24A ) with fithium base grease
( Shell-Retinax LX or equivalenl) using a bearing packer or manually knead grease between rollers,
race and cage.

3.1 Fit hub bearing distance piece {16) onto swive! stub axle (17).
3.2 Fit inner and cuter hub bearing cups (11 & 24) omo their bores in hub (8).
3.3 'Fill hub cavity withs lithium base grease (Shell Retinax LX or equivalent) from outer bearing shoulder to
centre line of inner bearing cone as shown in figure no.1. .
™
_ - Lithium base grease
L1~
I - s
Fig.No.1
3.4 Fitinner hub bearing cone (11A) into its cup in hub {8).
3.5 Press bub oil seal {12) into position in hub (8) using a suitable bumper tool which locates on outer part
of seal lo prevent damage on assemble. .
3.6 Fit hub assembly onto swivel stub axle (17).
3.7 Fit outer bearing cone (24A) into its cup (24).
3.8 Fit hub bearing washer and hub baaring nut (6 & 27). Tighten nut hard with the aid of a small tormmy
bar just enough to take up bearing slack.
39 Fit hub bearing nut pinch bolt and nut (26 & 5), tighten finger tight,
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SECTION 3

TO ASSEMBLE THE HUB Cont,

310 Adjust huB.'End Float' as follows :-
Rotate hub and using a hide faced mallet. knock hub backwards and forwards along axle arm to
‘Shock Load' and thus setile bearings in position,

Note :-

a)
b)

It is very important to rotate and * Shock icad * the hub because :-

The rotation serves to ensure that bearing rollers settle into

running in their comrect tracks,

The * Shock Load * is to ensure that bearings are seated correctly up to their abutment

shoulders.

Test the tightness of hup bearing nut (27, if loose, re-tighten hard.
Rotate and * Shock Load ' the hub again.
Continue this procedure until hub bearing nut (27) eannot be tightened further after hyp
has been rotated and’ Sheck Loaded .
Back off hub bearing nut (27) by approximately 30" then rotate again and knock hub
outward along axle arm to release bearings.
Mount a dial indicator on hub flange (8) and position its pointer on end of axle stub

{ see fig. no. 2.).

Rock the hub backwards and torwards along axie arm, taking a reading on dial indicator.

The correct * End Float ' is between limits 0.0605 " 10 0.002 " (0.013t0 0.050 mmj.

Tighten the hub bearing pinch bolt nut {S)lo24-26 s . (33 - 35Nm.).

Check the * End Float * again, using above procedure, and adjust if outside specified

limits.

To adjust hub ‘End Floar

Fig.Ne.7.
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SECTION 3 TO ASSEMBLE THE HUB Cont.

3.1 Smear the inside of hub cap (3) with a thin coating of grease as indicated in lubrication
' section A, page no.A3.
3.12 Clean hub ¢ap and hub mating taces {3 & 8) with Loctite Superclean Safety Solvent no.706 or other
suitable chiorinated solvent then apply a complete 1/8” bead of Loctite Supertlex (black) around mating

face of hub cap (3). See lig. ne. 3.

1/8" bead of
Loctite Superflex

Fig. No.3

3.13 Fit hub cap along (3) within 5 minutes of apbtying sealant then secure with hub cap setscrews and
washers {1 & 2) tightening setscrews to 85 - 103 Ibs. ft. (115 - 140Nm.).

SECTIONA FINAL ASSEMBLY

4.1 Retit road wheels, securing with whieet nuts (7 posn.}.
Tighten nuts to 475 - 525 |bs. ft. (644 - 712 Nm).
4.2 Lower vehicla to ground.

43 . Remove chocks and jacks.
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TORQUE TABLE FOR TS5 HUB UNIT WITH KNORR AIR DISC BRAKE

item Descriptlon Torque

No '

1 Hub cap setscrew 85-103bs #t
(115 - 140 Nm)

5 Hub pinch belt nut 24 - 261bs ft
{33 - 35 Nm)

7 Wheel nut 475 - 525 Ibs. 1t,
(644 - 712 Nm)

15 Brake caliper setscrew 310 - 3401bs. f1.
{420 - 461Nm.)

18 Axle stub stud 95 - 105ibs.ft.
(129 - 142Nm.)

20 Axle Stub nut 210 - 256ibs.f1.
(285 - 347Nm.)

21 Caliper bracket nut 85 - 103bs.it.
{115 - 140Nm.)

22 Caliper bracket nut 8s- 103mbs.ft.
{115 - 140Nm.)

59 Caliper bracket stud 51 - 62Ibs. ft.

{€9 - 84Nm.)
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Item

Z
Q

DR NDN WM

_ PARTS LIST FOR TS5 HUB UNIT (WITH KNORR DISC BRAKE)
CUSTOMER PREVOST

ILLUSTRATION No. Hg6

Description

Hub cap seiscrew

Hub cap spring washer
Hub cap

Hub cap'C' ring

Bearing nut pinch nut

Hub bearing ‘D' washer
Wheel stud protective ccor
Hub

Wheel stud RH

Wheel stud LH

Hub Inngr bearing cup
Hub Inner bearing cone
Hub qil seal

Brake caliper RH

Brake caliper LH

Caliper mounting bracket
Brake caliper retaining washer
Brake caliper retaining boft
Hub bearing distance piece
Axla stub

Chassis mounting stud
Chassis mounting washer
Chassis mounting nut
Brake caliper bracket stud
Brake caiiper bracket nut
Brake disc

Hub outer bearing cup
Hub outer bearing cone
Brake disc capscrew
Bearing nut pinch bolt
Hub bearing nut

Kit no.
1789972

Kit ng.
178991

Qty.Per
Axle

Mmgmmma‘,a;a‘,aaMaﬁmu,ammmsamgwmmmwm

AXLE ASSEMBLY No.33537
Recommended
Spares Holding Per
Part 25 80 100
No. Axles Axies Axles
MLE12/35S 8 8 16
ML57121 8 16
F4651/29 2 4 &
R2434/149 2 2 4
SL228/4 2 4 6
7786130 2 4 6
RB484/161 :
F4651/28 2 4 6
F4561/75 30 60 120
F456176 30 &0 120
SL289/293 4 8 16
SL289/294 4 8 15
7786132 4 8 1%
SM486/4K 1 2 3
SM486/5K 1 2 3
Re855/85 2 4 6
N70040 12 12 24
N70251 12 12 24
7816726 2 4 &
R9855/238 1 2 3
SBe416/42V 16 16 - 32
ML5716A1 16 16 32
MLSG16/X 16 16 32
SL785/110 16 16 32
sl228/6 16 16 32
F4651/88 2 4 6
SL289107 4 8 16 -
SL2g9s286 4 ] 16
ML7916/50X 20 20 40
SL853/17 2 4 ]
7786/77A 2 4 6
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Notes
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Section 11: REAR AXLES

1. DRIVE AXLE

1.1 Description

The Rockwell drive axle is equipped with a single
reduction standard carrier mounted in front of the
axie housing. The carrier has a hypoid drive
pinion, a ring gear set and 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. When the
camier operates, there is a nommal differential
action between the wheels all the time.

Several speed ratios are available for the drive
axle. These ratios depend upon the motor and
transmission. Also, special applications may
suggest slightly different gear ratios.

1.2 Drive Axle Lubrication

Additional lubrication information is covered in
"Field Maintenance Manual No. 5" annexed to the
end of this section. During initial stage of normal
operation, tiny metal particles originating from
moving parts can be found on mating surfaces.
These particles are camied by the Ilubricant
through the assembly and act as lapping
compound which accelerates wear of all parts. To
ensure maximum life of the differential and
prevent premature failure, the original "factory fill"
lubricant should be drained. Change break-in oil
after 3,000 miles (4 800 km) of initial operation
{drain the unit while it is still warm from operation),
in accordance with the lubrication and-servicing
schedule.

Change differential oil and clean the breathers,
the magnetic fill and drain plug, every 100,000
_miles (160 000 km) or once every two years,
whichever comes first. Use Multigrade gear oil
MIL-L-2105-D. Use the 75W90 gear oil for
northern climates and the 80W140 for southern
climates. In extreme condiions, or for better
performance, fill with synthetic gear oil.

Check oil level and if necessary add oil every
6,250 miles (10 000 km) or twice a year,
whichever comes first (Fig. 1).

BREATHER

OfL LEVEL MUST BE
WITH BOTTOU OF
FOL PLUG HOLE

FULPLUG

TEMPERATURE INONCATOR PLUG
DO NOT REMOVE

Figure 1: Differential Axle Housing Bowl 11007

1.3 Maintenance

Proper vehicle operation begins with preventive
maintenance, such as good differential use. The
most common types of drive axle carrier failures
are spinout, shock, fatigue, overheating and
lubrication. Avoid neglecting these points as it
would be the first step to improper maintenance,
expensive repairs, and excessive downtime.

Inspect the pinion oil seal, axle shaft flange and
carrier housing gaskets for evidence of lubricant
leakage. Tighten the bolts and nuts, or replace the
gaskets and seals to correct leaks. Maintenance
of the axle mountings consists primarily in a
regular and systematic inspection of the air
suspension units and radius rods, as directed in
Section 16, "Suspension”.

1.3.1 Checking and Adjusting the Oil
Level

1. Make sure the vehicle is parked on a
level surface.

Caution: Check the oil level when the axle is
at room temperarure. When hot, the oil
temperature may be 190°F (86°C) or more and
can cause burns, Also, a correct reading is not
obtained when the axle is warm or hot.
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2. Make sure the axle is "cold" or at room
temperature.

3. Clean the area arcund the fill plug.
Remove the fill plug from the differential
axle housing bowi.

4, The oil level must be even with the

bottom of the hole of the fill plug.

a. If oil flows from the hole when the
plug is loosened, the oil level is
high. Drain the oil to the comrect

level.
b. iIf the oil level is below the
bottom of the hole of the fill plug,
add the specified oil.
5. Install and tighten the fill plug to 35-50
ibfft {48-67 Nem). '

1.3.2 Draining and Replacing the Qil

1. Make sure the vehicle is parked on a
level surface. Put a large container under
the axle.

Note: Drain the oil when the axle is warm.

2. Remove the drain plug from the bottom of
the axie. Drain and discard the oil.

3. Install and tighten the drain plug to 35-50
Ibfsft {48-67 Nem)}.

4, Clean the area around the fill plug.
Remove the fill plug from the differential
housing bowl.

5. Add the specified oil until the oil level is

even with the bottom of the hole of the filt
plug. Allow the oil to flow through the axle
and check the oil level again (lube
capacity 41 pints [13,3 liters]).

6. Install and tighten the fill plug to 35-50
{bfeft (48-67 Nem).

1.3.3 Differential Oil Sensor
(if applicable)

An ocil temperature sensor is located in the
housing bowl and the gauge is located on the
RH. dashboard. The nomal operating
temperature is below 250°F (120°C).

Caution: The differential overheats when
the differential oil temperature rises above
250°F (120 °C).

1.4 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 available equipment.

1.4.1 Removal

1. Raise vehicle by its jacking points cn the
body (see Section 18, "Body" under
heading "Vehicle Jacking Points"). Place
jack stands under frame. Remove drive
axle wheels {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. Disconnect the propeller shaft as directed
in Section 8, "Propeller Shaft", of this
manual.

4, On both sides of the vehicle, unscrew

fasteners retaining front wheelhouse
plastic guards, and remove them from
vehicle.

5. Disconnect both height control valve links
from air spring mounting plate brackets.
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6. Remove cable ties securing the ABS
cables (if vehicle is so equipped) to
service brake chamber hoses.
Disconnect the ABS cable connectors
located at the opposite extremity of the
sensor ends.

Note: Whnen you remove cable ties to ease
operation, remember to replace them
afterwards.

7. Disconnect the brake chamber hoses.
Position the hoses so they will not be
damaged when removing the axle.

8. Install jacks under the axle jacking points
to support the axle weight.
9. Remove the four shock absorbers as

outlined in Section 16, "Suspension®

under . heading "Shock  Absorber
Removal".

10. Remove the sway bar.

1. Remove the lower and upper longitudinal

radius rod supports from vehicle
subframe as outlined in Section 16,
"Suspension”, under heading "Radius
Rod Removal”,

Note: The upper mounting boft of each lower
radius rod support is accessible from the last
baggage compartment.

12, Remove the transversal radius rod
support from the vehicle subframe.

13. Remove the two retaining nuts from each
of the four air bellows lower mounting
supports.

14, Use the jacks to lower axle. Carefully pull
away the jacks axle assembly from under
the vehicle.

1.4.2 Replacement
Reverse removal procedure to reinstall drive axle.

Note: Refer to Section 16, “Suspension” for
Suspension components proper torques
tightening.

1.5 Disassembly and
Reassembly

Disassembly and reassembly procedures are
explained under applicable headings in "Rockwell
Field Maintenance Manual, No. 5", annexed to
this section.

1.6 Gear Set Identification

Gear set identification is explained under
applicable heading in "Rockwell  Figld
Maintenance Manual No. 5" annexed to this
section.

1.7 Adjustments

Adjustments are explained under applicable
headings in Rockwell Figld Maintenance No. 5,
anmnexed to this section.

1.8 Fastener Torque Chart

A differential faslener torque chart is provided in
Rockwell Field Maintenance No. 5, annexed to
this section.

1.9 Tire Matching

Drive axle tire matching is explained under the
applicable heading in Section 13, 2"Wheels, Hubs
and Tires", of this manual.
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1.10 Drive Axle Alignment

1.10.1 Description

The drive axle alignment consists in aligning the
axle according to the frame. The axle must be
perpendicular to the frame. The alignment is
achieved with the use of shims inserted between
the lower longitudinal radius rod supports and the
frame. ‘

Drive axie alignment is factory set and is not
subject to any change, except if the vehicle has
been damaged by an accident or if there are
requirements for replacement.

Caution: If this setting is altered
significantly, the vehicle will produce offset
tracking (dog tracking).

If the axle has been removed for repair or
servicing and if alf the parts are reinstalled exactly
in the same place, the axle alignment is not
necessary. However, if the suspension supports
have been replaced or altered, proceed with the
following instructions to verify or adjust the drive
axle alignment.

1.10.2 Procedure

1. Park vehicle on level floor, then chock
front vehicle wheels,

2, Using two jacking points (which are at
least 30 inches {76 c¢m] apart) on drive
axle, raise the vehicle sufficiently so that
wheels can turn freely at about % inch
from ground. Secure in this position with
safety stands, and release parking brake. .

3. Using an optical toe and tracking system
installed on each side of the drive axle, fix
and position the projector in the center of
the wheel. Measure the distance on each
side of projector mounting rods. Distance
shouid be equal on both sides. If not,
adjust the projector. .

Install a target board on each side of the
vehicle, at the level of the last baggage
compartment front wall (see installation in
Fig. 2).

Connect the projectors and set to zero.
Rotate the wheel and set projectors to
zero at four opposite positions. It is
important fo have a zero marking when
rotating the wheel in order to eliminate
wheel run-out,

Aim projector on the target board.
Measure distance between target center
line (provided by the projector) and the
frame post located immediately beside
the target board.

Record  measurent, then repeat
procedure on the other side (refer to Fig.
2). Dimensions obtained are identified RR
on rear right-hand side and RL on rear
left-hand side.

Move the target boards to the front of
vehicle, i.e. at 13 feet towards the first
target location (Fig. 2) for installation.
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Figure 2: Drive Axle Alignment 11008

8.

Aim the projector on the target board,
then measure the distance between
target centerline (provided by the
projector) and the frame post located
immediately beside the target board.
Record measurent, then repeat on the
other side. Dimensions obtained are
identified FR on fronl right-hand side and
FL on front left-hand side.

9. Subtract measurement taken at rear of
the vehicle from measurement taken at
front of the vehicle on the same side.
Record results. Repeat previous
operation on other side of vehicle. Record
results.

. FR - RR = RESULT "A"
FL - RL =RESULT "B"

10. The results on either side must be less
than or equal to 5/8 inch (16 mm) for H3-
41 and 9/16 inch {14 mm) for H3-45
vehicles. These results are obtained with
a distance of 13 feet between the two
target board locations. If one or both
results exceed the value specified for the
vehicle, corrective action should be taken
with respect to axle position.

11. Correct axle position by inserting a shim
between the lower longitudinal radius rod
support and the frame, on right or left side
of vehicle, according to the previous
resuits.

Note: Refer to Section 16, "Suspension®, for
proper torque tightening of the longitudinal
radius rod support nuis.

12, Repeat steps 6 to 10 to ensure that axle
is truly perpendicutar to the frame.

2. TAG AXLE

2.1 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 the axle, while the
optional system enables unloading ang raising of
the tag axle {refer to Operator's Manual for details
about control location). Both these systems have
been designed for the following purposes:

1. Shortening of wheelbase, thus allowing tighter
tuming in tight maneuvering areas such in a
parking lot or when making a sharp tum.
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2. Transferring extra weight and additional
traction to the drive wheels on slippery
surfaces.

Caution: Never exceed 30 mph (50 km/h)
with tag axle up or unloaded for normal
driving.

The tag axle service brakes operate only when
the axle is in normal driving (loaded) position.

2.2 Lubrication

Repack the tag axle wheel bearing with
multipurpose grease every 50,000 miles (80 000
km) or once a year, wichever comes first. Use a
good quality lithium-base grease: NLGI No. 2
(suitable for most temperatures) or NLGI No. 1,
(suitable for extremely low temperatures).

2.3 Removal and Replacement

The following procedure deals with the removai of
the tag axie assembly along with the suspension
components. The method used to support the
axle and suspension components during removal
and disassembly depends upon local conditions
and available equipment.

2.3.1 Removal

1. Raise vehicle by its jacking points on the
body (see Section 18, "Body" under
heading "Vehicle Jacking Points™). Place
jack under frame. Remove drive axle
wheels (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 axle jacking points
to support the axle weight.

4. Only for vehicle equipped with the

relractable tag-axle. Disconnect tag axle
lifting chain collars from lower longitudinal
radius rods

5. Remove the propeller shaft as directed in

Section 9, "Propeller Shaft”, of this
manual.
6. Disconnect the tag axle brake chamber

hoses. Position the hoses so they will not
be damaged when removing axle.

7. Disconnect hose from the air spring upper
mounting plate.

8. Remove the two shock absorbers as
outlined in Section 16, "Suspension”,
under "Shock Absorber Removal”.

9. Disconnect the lower longitudinal radius
rods as outined in Section 16,
"Suspension”, under "Radius Rod

Removal".

10. Disconnect the transversal radius rod.

11. Disconnect the upper longitudinal radius
rod.

12 Remove the retaining nuts of the air

bellows from each of the two upper
mounting plates.

13. Use the jacks to move the axle forward to
clear the axle of the transmission. Lower
the axle.

Caution: On vehicles equipped with an
automatic transmission (with or without the
output retarder), move tag assembly very
carefully. Pay special attention to the U-
shaped section, as the iransmission end
components may be easily damaged through
a false maneuver.

2.3.2 Replacement
Reverse removal procedure to reinstall tag axle.
Note: Refer to Section 16, "Suspension”, for

proper torque tightening of suspension
components.
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2.4 Tag Axle Alignment

2.4.1 Description

The tag axie alignment consists in aligning the tag
axle parallel to the drive axie position. Before
aligning the tag axle, proceed with the drive axle
alignment (see previous paragraph). Tag axle
aignment is achieved with the use of shims
inserted between the lower longitudinal radius rod
supports and axle. Tag axle alignment is factory
set and is not subject to any change, except if
vehicle has been damaged by an accident or if
there are requirements for part replacement.

Caution: if this setting is altered
significantly, it will cause excessive wear.

if axle has been removed for repair or servicing
and if all parts are reinstalled exactly in the same
place, axle alignment is not necessary. However,
if the suspension supports have been replaced or
have changed position, proceed with the following
instructions to verify or adjust the tag axle
alignment.

2.4.2 Procedure

1. Park the vehicle on level floor. Unload tag
axle (or lift, if so equipped) using the
appropriate control located on the right
lateral console (refer to the H3 Operator's
Manual for details). Chock front vehicle
wheels.

2. Using two jacking points (which are at
least 30 inches [76 cm] apart) on drive
axie,raise vehicle sufficiently so that
wheels are raised about ¥ inch from
ground and secure in this position with
safety stands.

3. Using jacking points on tag axle, raise
axle sufficienty (nc more than % inch
from the ground) to turn tag axle wheels
freely.

4, Using an optical toe & tracking system
installed on each side of the drive axle, fix
and position the projector in center of
wheel. Measure the distance on each
side of the projector mounting rods. The
distance should be equal on both sides. if
not, adjust the projector.

'5. Install a mirror on each side of vehicle, at

level of the last baggage compartment
front wall (Fig. 3} for installation.

6. Connect the projector and set it to zero. It
is important to have a zero marking when
rotating the wheel in order to eliminate
wheel run-out.

7. Aim the projector at the mimor, and adjust
the mimor to reflect the beam light
reflection exactly on the zero position of
the projector centering plate.

B. Move the optical toe and tracking system
installed on each side of the drive axle on
the tag axle.

9. Aim the projector on the mirror as

indicated instep 7.

10 The reflected beam of light on the
centering plate of the projector should be
within 0 + 3/64°.

11. If necessary, correct tag axle position by
inserting a shim between the Ilower
longitudinal rod support and the tag axle,
on the right or the left side of vehicle
according to results obtained.

Note: Refer to Section 16, "Suspension", for
proper torgque tightening of the longitudinal
radius rod support nuts.

12, Repeat steps 4 to 10 to ensure that axle
is truly parailel to the drive axle.
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Figure 3: Tag Axle Alignment 13009
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3. SPECIFICATIONS

Drive Axie .

MEKE <ot e see st st e st sem e e s e es e Rockwell Intemational
DIVE fTECK crcr it stirenesctssiienssssissssstese s resesssssssnsessessase beaseesonsssssssssessmmeessassssasessmstmssoee 76.7 inches (1 949 mm)
GIBAN TYPB . cuercrrissittnmancniesctsnn s sistb it e tesaseserassba sessse e sesas et test srnes s se s asebe st et e s s ene s e e re et ettt s Hypoid
AXIB TYPE oottt sssrcsn s s e s it st bt s e s e RS A et reeeeeeeesne Full floating
LUDE CAPACHY .vvveririniiaerssirssscamessstmnsirnsseasssssassssssassessssesebessasssessesmsssssssnsasassssessssesssssesenessemsons 41 pints (18,3 liters)
Drive axle ratio

w/11.1L - PS130-6B and w/12.7L - PS145-7A
3.21:1 Standard

3.07:1 Optional

Worid Transmission

4.88:1 Standard

4.56:1 Optional

Drive Axle Alignment Specifications

Off Tracking: Prévost's procedure Spec. Inst.
H3-41 {Both sides) 5/8 inch max. on 13 feet Projector
H3-45 (Both sides) 9/16 inch max. on 13 feet
Tag Axle
MIBKE ettt ecssscccassastens sae e e nssans r o s st s e eeese e £a s b s esme s s e semmos et e ene e een Prévost
L OO RO GKN TS5 hub unit
RN ITACK ettt r b ss e s st sesrasame s s s s oms st ee e eeeeeeeseeen 83.6" (2 124 mm)

Tag Axle Alignment Specifications

Toe: Prévost's procedure Minimal Nominal Maximal Inst.

H3-41 and H3-45 (Both sides) -3/64 0 +3/64 Mirror

10
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(
N Removing and Installing
l Rockwe" The Rockwell In-Axle
Speed Sensors

TECHNICAL BULLETIN ~ (For Anti-Lock

Brake Systems, ABS)
When a vehicle is equipped with an anti-lock Fi 1
brake system that has Rockwell in-axle 'gure
mounted speed sensors, there are two sensor LH. BEARING
assembliesinthe differential carrier. The speed R.H. BEARING ADJUSTING RING
sensors mount into each adjusting ring of the ADJUSTING RiNG

differential bearings. Figure 1.

Service both speed sensors by using the
following instructions and the procedures from
Rockwell Maintenance Manuals No. 5 or 50
that are indicated in the steps.

Use Maintenance Manual No. 5 if the speed
sensors are mounted in a single drive axle or
the rear axle of a tandem. Use Maintenance
Manual No. 5L if the speed sensors are
mounted in the forward axle of a tandem.

NOTE:

lllustrations used in this publication are of CARRIER
an RS-145 Series single drive axle. The
parts and location of the connectors of 160 and 180 Series single and tandem axles may
vary from those shown.

One speed sensor assembly and all related parts are shown in Figure 2. Use Figures 1 and 2 as
a reference when using these instructions.

Figure 2 MAIN DIFFERENTIAL
SPEED SENSOR WAVE WASHER ADJUSTING RING PLAIN CASE HALF
ASSEMBLY (SENSOR) (DIFFERENTIAL BEARING) i TH BEARING

CUP AND CONE)

SNAP RING b
(SENSOR) 7 , SNAP
: =/ ) | ) : RING
il | Bl o ) J, (DRIVE
\“1":.“‘|"' -?“‘.A. y ¥ TUBE)
CONNECTOR o5
s SNAP RING BACK-UP
(CONNECTOR) DRIVE TUBE WASHER

PLUG SENSOR {SENSOR) (DRIVE TUBE)

EXTENSION
CABLE*
IN-AXLE SPEED SENSOR - PLAIN CASE HALF SIDE SHOWN
FLANGE CASE HALF SIDE IS IDENTICAL

"NOTE: Sensor Extension Cable — it is recommended that the two wires be twisted together at greater than 20 turns permeter.

1




Remove the Speed Sensor

A warnivG

The Rockwell Speed Sensor is part of an
electrical system. When you work on the
speed sensor, take the same precautions
as you must take with any electrical system
to avoid serious personal injury. As with
any electrical system, there is a danger of
electrical shock or sparks which can ignite
flammable substances. Al ways disconnect
the battery ground cable before working on
the speed sensor or electrical system,

Wear safe eye protection to help prevent
serious personal injury when servicing the
vehicle.

Do not work under a vehicle that is
supported only by jacks. Jacks can slip or
fall over and cause serious personal injury.
Support the vehicle with Jjack stands.

1. Follow steps 1 and 2 of Remove Differential
Carrier From Axle Housing in Section 2,
Disassembly, on page 4 of Maintenance
Manual No. 5.

Shut off the vehicle ignition.

Disconnect the ground cable from the
battery.

A caution

Do not disconnectthe sensor plug from the
connector by pulling the sensor extension
cable. Damage to the pPlug will occur and
cause an open circuit, Always disconnect
the sensor by pulling the plug housing,

4. Disconnect the left-hand and right-hand
sensor plugs from the connectors. See
Figures 1 and 3 for the location of the
parts.

In one action, hold the plug, press the lock
tab on the top of the plug housing and pull
the plug from the connector. Figure 3.

LOCK TAB

Figure 3

——

CONNECTOR

T PLUG AND
SENSOR
EXTENSION

CABLE (-
T o

NOTE:

Before continuing on, performthe following
Sensor Continuity Test.

Sensor Continuity and Short Tests

A. Sensor Continuity Test — Sensor
resistance should be 1080 to 1320 ohm
(Q) at 70°F; however, it may vary between
900 to 1500 ohm () depending upon
large temperature extremes. Figure 4.

Figure 4
CONNECTOR
tnson  TERMINAL
CONNECTOR

METER
PROBES (2)

A TYPICAL DIGITAL MULTIMETER
SET ON RESISTANCE MEASUREMENT




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

Number Date Subject
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B. Sensor Short Test — Test for short
between sensor connector and carrier/
axle housing before removing and
after installing the carrier into housing.
Figure 5.

Figure 5

ONE PROBE

TOUCHING SENSOR CONNECTOR
HOUSING

ORCARRIER OMEPROBE

TOUCHING PIN

ﬁ/

=

DIGITAL MULTIMETER
NOTE: THESE TESTS MAY BE PERFOAMED
WITH AN ANALOG MULTIMETER IF A DIGITAL
ONE IS UNAVAILABLE.
RESISTANCE BETWEEN EACH PIN AND THE CARRIER

(OR HOUSING) SHOULD BE: INFINITE (o)
OVERLOAD {OL)

5.

If you are using Maintenance Manual
No. 5, follow steps 3-15 of Remove
Differential Carrier From Axle Housing in
Section 2, Disassembly, starting on
page 4.

If you are using Maintenance Manual
No. 5L, follow steps 1-6, 8-21 and 23 of
Removing the Differential Carrier Fromthe
Axle Housing in Section 3, Disassembly,
starting on page 7.

Remove the snap ring that holds the speed
sensorintheadjusting ring of the differential
bearing. Use snap ring pliers. Figure 6.

BEARING
) ADJUSTING
iy

A u;==§ RING
AT TR SNAP RING

PS<_ SPEED
== o SENSOR

/]

—|

A\ caution

When you pry out the speed sensor from
the bearing adjusting ring alwa ys position

‘the screwdrivers under the metal tabs. Do

not pry out the sensor from the plastic wire
outlet area of the coil. Damage to the cojl
will occur.

7. Pry the speed sensor loose but do not
completely remove it from the bearing
adjusting ring. Use two screwdrivers to pry
the sensor at the two opposite tabs.
Figure 7.

BEARING
ADJUSTING

(0 &

SPEED & S
SENSOR «\\\rij'f e F o
; a7 R ;

Bt i \
A METAL TAB
: N3 NDER COIL

| 1~ vousing
= <

Figure 7

METAL TAB

AREA OF COIL !




8. Both sensor connectors are mounted
through bores in the flange of the carrier.
Using two screwdrivers, pry the snap ring
out of the groove in both the left-hand and
right-hand sensor connectors. Figure 8.

Figure 8 SNAP RING

CONNECTOR

9. Using your thumbs, push the connector
through the hole in the flange of the carrier.
Push from the outside surface of the flange
toward the inside surface. Figure 9.

If it is difficult to remove the connector in
this manner, position and hold a block of
wood against the connector. Use a malilet
to tap against the wood and drive the
connector through the carrier flange.

Figure 9

A\ caution

When you remove the speed sensor
assembly from the bearing adjusting ring,
do not drop the assembly, damage to the
components can occur.

10. Completely remove the speed sensor
assembly by pulling it out from the bearing
adjusting ring. Figure 10.

Complete removal of the speed sensor
can alsobe done by usingtwo screwdrivers
as indicated in step 7.

Figure 10

Sheen f N BEARING
) N ADJUSTING
| - RiNG
= i 1

11. Remove the wave washer from inside the
bore of the bearing adjusting ring.
Figure 11.

Figure 11\

NOTE:

Removal of the drive tubes from the
differential case halves is not a requirement
lo remove the speed sensors. Remove the
drive tubes from the case halves only if
required due to damaged parts. Figure 12.
Continue with step 12. Otherwise continue
with “Prepare Parts for Assembling,”
page 5.




Figure 12

( ol R

DRIVE TUBE

12. If you are using Maintenance Manual
No. 5, continue with the following steps in
Section 2, Disassembly:

* Page 5, all steps of Remove The
Differential and Ring Gear From The
Carrier.

» Page 8, steps 1-4 of Disassemble The
Differential And Ring Gear Assembly.

If you are using Maintenance Manual
No. 5L, continue with the following steps in
Section 3, Disassembly:

* Page 21, steps 1-7 of Removing The
Main Differential Case And Ring Gear
Assembily.,

* Page 22, steps 1-3 of Disassembling
The Main Differential Case And Ring
Gear.

13. Using a screwdriver, remove the snap ring
that holds the drive tube in position inside
the differential case half, Figure 13.

CASE HALF

14. Lift out the back-up washer that is behind
the snap ring, inside the differential case
half. Figure 14.

Figure 14

BACK-UP
WASHER _

SNAP RING

CASE HALF

15. Pull the drive tube out from the bearing
side of the differential case half. Figure 15.

MAIN DIFFERENTIAL

Flgure 15 PLAIN CASE HALF

BEARING CUP AND CONE

DRIVE TUBE
{SENSOR)

Prepare Parts For Assembling

A caution

Do not clean the speed sensor assembly by
using cleaning solvents. Damage to
components can occur. Clean the speed
sensor assembly only with a clean dry rag
or paper towel,

1. If you are using Maintenance Manual
No. 5, continue with the following:

* Section 3, Prepare Parts for Assembly,
starting onpage 15, all necessary steps.

* Section4, General Procedures, starting
on page 20, all necessary steps.




If you are using Maintenance Manual
No. 5L, continue with the following:

* Section 4, Prepare the Parts for
Assembly, starting on page 25, all
necessary steps.

* Section 5, General Information, starting
on page 31, all necessary steps,

Install the Speed Sensors

If the drive tube was not removed, start with the
Note before Figure 18 and step 4 on page 7.

1. Install the drive tube into the differential
case half from the bearing side. Figure 16.

- MAIN DIFFERENTIAL
Figure 16 PLAIN CASE HALF

BEARING CUP AND CONE

GROOVE FOR
SNAP RING

BACK-UP WASHER
(DRIVE TUBE)

DRIVE TUBE
(SENSOR)

SNAP RING
{DRIVE TUBE)

2. While holding the drive tube in position,
place the back-up washer over the drive
tube and againstthe inside of the differential
case half. Install the snap ring into the
groove inthe drive tube using a screwdriver
if necessary. Figures 16 and 17.

Figure 17
BACK-UP WASHER

SNAP RING

DRIVE TUBE CASE HALF

3. If you are using Maintenance Manual
No. 5, continue with the following steps in
Section 5, Assembly:

* Page 39, steps 9-16 of Assemble the
Main Differential and Ring Gear
Assembly,

Continue' with all steps of the following

procedures in Section 5, Assembly:

* Page 41, Rotating Resistance Check of
Differential Gears.

* Page 42, Install the Differential and
Ring Gear Assembly.

* Page 43, Adjust Preload of Differential
Bearings.

* Page 45, Check Runout of Ring Gear.

* Page 45, Adjust Backlash of the Ring
Gear.

* Page47,Check Tooth Contact Patterns
of the Gear Set.

* Page 50, Install and Adjust the Thrust
Screw.

if you are using Maintenance Manual

No. 5L, continue with the following stepsin

Section 6, Assembly:

* Page 45, steps 5-13 of Assembling the
Main Differential Case and the Ring
Gear.

Continue with all steps of the following

procedures in Section 8, Assembly:

* Page 46, Checking the Rotating
Resistance of the Side Gears in the
Main Differential Case.

* Page 47, Installing the Main Differential
Case and Ring Gear Assembly into the
Carrier.

* Page 49, Adjusting the Preload on the
Differential Bearings.

» Page 51, Checking the Runout of the
Ring Gear.

* Page 52, Adjusting the Backlash of the
Ring Gear.

* Page 53, Checking the Tooth Contact
Patterns of the Gear Set.




NOTE:

Before you start installing the speed sensor
assembly and components into the bearing
adjusting ring, check the position of the roll
pin that locks the adjusting ring in place.
Correct installation of the speed sensor
cannot be done if the roll pin extends
beyond the snap ring groove in the lugs of
the adjusting ring. Adjust the position of
the roll pin, if necessary, by using a drift
and hammer. Figure 18,

BEARING
ADJUSTING RING

Figure 18
ROLL PIN

NOT BELOW GROOVE
IN LUGS

4. Check the outside of the speed sensor
connector, there must be an O-ring
positioned in the first groove. Install an
O-ring if necessary. Figure 19,

Figure 19

O-RING

CONNECTOR

A CAUTION

Ifan old sensorassemblyis being installed,
a visual inspection of the cables should
be performed. If there is evidence of broken
wire insulation the sensor assembly may
not function correctly. The old sensor
assembly should be replaced.

5. Using your thumbs, push the connector of
the speed sensor through the large hole in
the carrier flange. Push from the inside
surface of the flange toward the outside
surface.

6. Using you thumb, apply and hold pressure
against the back of the connector. While
you hold the pressure, install the shap ring
into the first full groove that appears past
the outside surface of the carrier flange.
Needle nose pliers are shown to instal} the
snap ring. Figure 20. Lay the sensor on
the inside face of the carrier flange and
continue with step 7.

7. Install the wave washer inside the bore of
the bearing adjusting ring. Figure 21.

BORE OF
BEARING

ADJUSTING = | %
RING '




8. Apply the same lubricant that is used in the
axle to the outer surface of the drive tube
and on the drive seal of the speed sensor.
Figure 22.

Figure 22

APPLY AXLE
LUBRICANT

DRIVE TUBE

NOTE:

Correct position of the speed sensors
installed in the bearing adjusting rings are
shown in Figures 23 and 24. The wire outlet
area of the coil of each sensor must face out
and be aligned with the correct slot in the
adjusting ring.

Figure 23
BEARING ADJUSTING
RING

: T
ALTERBNATE
SENSOR
POSITION

' POSITION OF SPEED SENSOR
IN PLAIN CASE HALF SIDE

BEARING
ADJUSTING
RING

Figure 24

WIRE
OUTLET
AREA

— S
"\ ONLY WIRE
POSITION ALLOWED
POSITION OF SPEED SENSOR

IN FLANGE CASE HALF SIDE

9. Place the speed sensorassembly over the
bearing adjusting ring with the wires in the
position shown in Figure 23 or 24. Tum
the rotor in the sensor until the tabs align
with the slots in the drive tube. Figure 25.

Position the sensor so the wire outlet area
of the coil is centered in the slot. It must not
hit the adjusting ring lug as the sensor
assembly is pushed into the bore. The wire
outlet area of the coil will not center itself
andcan be damaged during the instaflation.

Figure 25

SLOTS
ROTOR TABS
(2 OPPOSITE)

WIRE
QUTLET




A\ caution

The speed sensor must be installed
carefully and evenly into the bore of the
bearing adjusting ring or damage to the
sensor can occur.

10. Press the speed sensor evenly into the
bore of the bearing adjusting ring by hand
while carefully sliding the drive seal over
the drive tube. Watch the wire outlet area
of the coilto see that it freely enters the slot
and is not being distorted. Use even
pressure aroundthe sensor, nearthe outer
diameter until the sensor is against the
wave washer.

if the drive seal slips off the rotor of the
sensor, remove the speed sensorfrom the
adjusting ring. Place the drive seal in
position on the rotor and repeat steps 9
and 10. Figure 2.

11. Press the speed sensor down into the
bearing adjusting ring so that the top of the
sensor is past the snap ring grooves in the
lugs. Hold the sensor in this position for
snap ring installation.

12. Place the snap ring over the speed sensor
with the opening aligned with the wire
outlet area of the coil. Start by placing one
end of the snap ring in the groove close to
the wire outlet area of the coil. While you
apply and hold even pressure around the
sensor, installthe snapring intothe grooves
in the lugs of the adjusting ring. Use snap
ring pliers or a screwdriver, if necessary, to
help install the snap ring. Figure 26.

Figure 26

SNAP RING
AN __ CARRIER
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APPLY EVEN PRESSURE COIL
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13. The sensor should position itself firmly and
evenly against the snap ring. If it does not,
apply hand pressure to the sensor,
depressing it against the wave washer
until sensor realignment occurs.

14. Afterthe sensor js instailed, make sure the
outlet wires of the sensor are as close to
the carrier leg as possible to be sure they
will not get pinched when the carrier is
installed in the axle housing.

15. If you are using Maintenance Manual
No. 5, continue with the following steps:

* Section 5, Assembly, page 51, ali steps
of Install Differential Carrier into Axle
Housing.

* Fill the axle with the specified type and
amount of lubricant. See Section 7,
Lubrication, page 62.

* For additional information about
lubrication, see Rockwell Maintenance
Manual No. 1, Lubrication.

If you are using Maintenance Manual
No. 5L, continue with the following steps:

* Section 6, Assembly, page 71, all steps
of Install the Differential Carrier in the
Axle Housing.

16. Perform “Sensor Continuity and Short
Tests” as outlined in steps A. and B. on
pages 2 and 3.

A\ warninG

The Rockwell Speed Sensor is part of an
electrical system. When you work on the
speed sensor, take the same precautions
as you must take with any electrical system
to avoid serious personal injury. As with
any electrical system, there is a danger of
electrical shock or sparks which can ignite
flammable substances.

17. Connect the ground cable to the battery.

NOTE:

You must perform a complete ABS
check-out per the manufacturer's
recommendations prior to returning the
vehicle to service,
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Section 12: BRAKE AND AIR SYSTEM

1. DESCRIPTION

1.1 Air System

The basic air system consists of an air compres-
Sor, reservoirs, valves, filters and interconnecting
lines and hoses. It provides a means for breaking,
operating controls and accessories, and
suspension (refer to Section 16, “Suspension”, for
complete information on suspension description
and maintenance). An air system schematic
diagram is annexed to this section for better
understanding of the system.

1.2 Brakes

This vehicle uses both the service brake and
emergency/parking brake. The service brake air
system is divided into two independent circuits to
isolate front brakes from rear brakes, thus
providing safe breaking in the event that one
circuit fails. Front axle brakes operate from the
secondary air system, while brakes on both the
drive axle and tag axle operate from the primary
air system.

Note: The tag axie service brake operates
only when the axle is in normal ride position
(loaded and down).

Furthermore, the brake application seguence,
which is increased by a pneumatic relay valve (R-
12), will start with the rear axles and will be
followed by the front axle, thus providing uniform
braking on a slippery road. The vehicle may also
be equipped with an Anti-Lock Braking System
{ABS), which is detailed later in this section.

The drive and tag axies are provided with spring-
applied emergency/parking brakes, which are
applied automatically whenever the contro! valve
supply pressure drops below 40 psi (275 kPa).
The optional emergency/parking brake overrule
system aliows the driver to release spring brakes,
and to move the vehicle to a safe parking place,
such as in the case of a self-application of these
brakes due to a drop in air pressure.

1.3 Maintenance

Brake and air system maintenance consist of
periodic inspections. Check all parts for damage
and brake adjustment (refer to subsequent
headings in this section for- more details). Ensure
all fasteners are tight (refer to heading "Speci-
fications™for recommended tightening torques).

1.3.1 Lubrication

On drive axle, slack adjusters, camshaft bushings
and anchor pins are provided with grease fittings.
Slack adjusters should be serviced every 6,250
miles (10 000 km), and camshaft bushings every
100,000 miles (160 000 km) or once every two
years, whichever occurs first, whereas anchor-
pins and shoe rollers should be serviced when
necessary, and whenever disassembling brakes,
using the appropriate lubricants. Refer to Section
24, "Lubrication”.

Warning: Care must be taken when
lubricating camshaft bushings, anchor pins
and shoe rollers. Too much lubrication could
cause lubrication saturation of brake linings
and possible safety problems.

1.3.2 Brake Adjustment

Refer to "Rockwell Maintenance Manual no.238 -
Bus and Coach Brakes" annexed to this section
for drive axie.

2. AIR RESERVOIRS

2.1 Location and Function

The air coming from the air dryer is first forwarded
to the wet (main} tank, then to the primary (for the

“primary- brake system), secondary (for the

secondary brake system), and accessory (for the
pneumatic accessories) air tanks (see fig. 1).

Two additionat air reservoirs may be installed on
the vehicle: the kneeling air tank and emer-
gency/parking brake overrule air tank.
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Figure 1 12022
2.2 Maintenance 2.2.2 Primary Air Tank

Ensure that both the wet {(main) tank and acces-
sory tank are purged during pre-stariing inspec-
tion. Moreover, a good practice is to purge these
reservoirs at the end of every working day. The
remaining reservoirs must be purged every
12,500 miles (20 000 km) maximum intervals.

2.2.1 Wet (Main) Tank

This reservoir is located over the drive axle in rear
wheelhousing, and is provided with bottom drain
valve. For daily purge, use the remote drain valve
located in engine R.H. compartment (see fig. 2). It
is recommended to purge the reservoir by its
bottom drain valve every 6,250 miles {10 000 km),
or every three months.

b -
[
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This reservoir is located on R.H. side of rear
wheelhousing, right over the tag axle, and is
provided with a bottom drain valve. It is
recommended to purge it every 12,500 miles
{20 000 km)} or twice a year.

2.2.3 Secondary Air Tank

This reservoir is located in front wheelhousing,

centered behind steering axle, and is provided
with a bottom drain valve. It is recommended to
purge it every 12,500 miles (20 000 kmy) or twice &
year. ‘

2.2.4 Accessory Air Tank

This reservoir is located in reclining bumper
compartment and is provided with a drain valve in
front service compartment {see fig. 3). This drain
valve could be used for daily purge, and every
12,500 miles (20 000 km) or twice a year.
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Figure 3 12084

2.2.5 Kneeling Air Tank and
Emergency/Parking Brake Overrule
Air Tank (If Applicable)

These reservoirs are located in front wheelhous-
ing, behind steering axle (R.H. side for kneeling
air tank, and L.H. side for emergency/parking
brake overrule air tank} and are provided with a
bottom drain valve. It is recommended to purge
them, with all other reservoirs, every 12,500 miles
(20 000 km) or twice a year.

3. FILL VALVES

Two external air supply fill valves are installed to
supplement air system. Both are similar to those
used on tires, so a standard air line may be used
to supply air to the system.

Caution: No other point should be used to
supply air system. The maximum allowable air
pressure js 125 psi (860 kPa).

One valve is located in engine compartment, and
is. accessible through the engine R.H. side door
(refer {o fig. 2). This valve supplies the whole air

system. The other fill valve is located in steering
compartment, and supplies accessories only
(refer to fig. 3).

4. ACCESSORY AIR FILTER

This fitter is located inside the front service
compartment (see fig. 3), and its main function
consists in straining the air supply of the
accessory air reservoir, when it is connected to an

-extemal supply fline. Ensure filler is purged

whenever supplying the system with an external
air iine, when the sight glass indicates that filter is
full, and every 12,500 miles (20 000 km)
maximum intervals,

To purge filter, open the drain valve and let the
moisture come out, then close the drain valve.
The filter serves air-operated accessories. It is
located in steering compartment, and is provided
with a bottom drain valve (see fig. 3).

4.1 Element Replacement

Replace filter element and gasket once every two
years, or whenever differential pressure exceeds
15 psi (105 kPa) between both filter inlet and
outlet ports, whichever occurs first.

4.2 Cleaning

1. Clean filter body and bowl with a warm water
and soap solution. Rinse thoroughly with clean
water.

2. Blow dry with compressed air making sure the
air stream is moisture free and clean. Pay
particular attention to the internal passages.

3. Inspect all parts for damage and replace if
necessary.

5. AIR GAUGES (PRIMARY
AND SECONDARY)

The air pressure gauges, located on the central
dashboard panel (see “Operator's Manual’), are
connected to the DC-4 double check valve, which
is located on the R.M. side of the front service
compartment. The latter is connected to the air
lines running from the primary and secondary air
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tanks, as shown on the pneumatic system
diagram annexed to this manual.

The vehicle should never be set in motion until the
buzzer alarm and warning lights tumn off, i.e when
air pressure registers at least 66 psi (455 kFa).
Moreover, if pressure drops below 66 psi
(455 kPa), the "Low air pressure” waming lights
will turn on, and the “Low air pressure” buzzer will
sound. Stop the vehicle immediately, determine
and correct the cause(s) of pressure loss. Check
the gauges regularly with an accurate test gauge.
Replace the gauge with a new unit if there is a
variation of 4 psi (27 kPa) or more in the reading.

6. AIR DRYER (SYSTEM |
SAVER 1000)

Figure 4 - 12035

The purpose of the air dryer is 1o remove moisture
that could damage the air system before the air
enters the system reservoir. The air dryer also
fiters the air to remove dirt, compréssor oil, and
other contaminants that can damage the system.
Maintenance and repair information on the air
dryer are supplied in the applicable booklet
annexed to this section under reference
"Maintenance manual 4CC". Air dryer is mounted
on the rear subframe immediately over the drive
axle (see fig. 4).

7. AIR LINES AND HOSES

Copper tubing, nylon-reinforced tubing, and
flexible hoses are used to cannect the units in the
pressurized air systemn, including air brake
system, suspension system, and accessory
systems such as door, fresh air damper cylinder,
air horns etc. Furthermore, the nylon tubing is
color coded to ease identification. Refer to the
following table for the complete color identification
code. Service instructions for each type of air line
are also provided under the applicable headings.

Color Circuit

Red Secondary

Green Primary and Delivery
Yellow ‘ Parking Brake

Blue Suspension

Black Accessory

White Entrance Door

7.1 Tubing and Hoses

7.1.1 Copper Tubing

Annealed copper tubing with three-piece
compression type fittings are used in the engine
compartment where non-flexible hoses are -
required, but must be heat resistant. Connections
should be checked for leakage at least every
6,250 miles (10 000 km), and tightened or
replaced if necessary. When replacing copper
tubing, the tubing must be free of bumrs, copper
cuttings, and dirt. Blow out tubing with com-
pressed air. Any of the above-mentioned particles
will destroy sealing seats in air control units. New
tubing must be the same size as the old one.

Always use new tubing ring when replacing
tubing. When tightening tube connector nuts,
tighten to the specified torque to ensure an airtight
connection (refer to heading “Fitting tightening
lorgues™ at the end of this section), Overtightening
will cause leakage. Apply SAE 10 oil or spray
white grease (Prévost part No. 68-0343) to ball
sleeves, ubes, and male threads, then torque to
the minimum value and check for leaks. If leaking
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oceurs, back off tube nut about 1/2 turn and
retorque o a higher than minimum value.

7.1.2 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: Nyion air lines shouid be used to
replace existing nylon lines only, and must
comply with the color identlification code to
ease pneumatic system troubleshooting.

Nylon air lines must never be routed in areas
where temperature could exceed 200 °F (93 °C).

7.1.3 Flexible Hoses

A flexible hose is used nommally where it is
impractical to use copper or nylon tubing due to
constant flexing during operation, such as brake
‘chamber hoses or belt tensioner air cylinder
hoses. Hose connections should be tested for
leakage at least every 6,250 miles (10 000 km),
and tightened or replaced if necessary. Any hose
which is chafed, worn or kinked should be
repfaced.

7.2 Air Line Serviceability Test

7.2.1 Operating Test

If any trouble sympiom such as slow brake
application or slow brake release indicates a
resiricted 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 condtion is found, the
tubing or hose should be replaced.

7.2.2 Leakage Test

With air system fully charged and the brakes
applied, coat all tubing and hose connections with
a soapy solution to check for air leakage. No
leakage is permitted. Leakage can sometimes be

corrected by tightening the connection. If this fails
to comrect the leakage, new fittings, nylon tubing,
copper tubing, teflon-braided stainless steel and
flexible hoses must be instalied as applicable,

7.3 Maintenance

Inspect all lines 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 attention
should be given to long lines. Any supporting
component (clips, ties, grommets, etc.) must be
secured to prevent unnecessary vibrations and
eventual loosening of connections. Any leak
detected should be attended 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 flow.

- 8. PRESSURE REGULATING

VALVES

8.1 Description

PRESSURE ADJUSTING
CHECK PORT BOLT
Figure 5 12036

There is one pressure regulating valve for the belt
tensioners, and an optional one either for world
transmission outpul retarder or for manual
transmission servo-clutch. Refer to figure 5.
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Nut
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Gasket
Cap

e = r—

Figure 6

The belt tensioner pressure regulating valve
controls pressure in the three belt tensioner
cylinders as these latter are parallel mounted. it is
located on the structure post at left of the oil
reserve tank in engine compartment and is used
to limit the air pressure in belt tensioners to 50 + 2
psi (345 £ 15 kPa).

The optional one is located in engine compart-
ment and is accessible by the service R.H. side
door. It could be used for transmission retarder or
for servo-clutch. When used with the transmission
retarder, it should be adjusted to 80 % 3 psi (550
20 kPa), and when used with the manual
transmission servo-clutch, it should be adjusted to
40 psi (275 kPa).

Air Pressure | Air Pressure
(psi) {(kPa)
Belt 50+2 34515
Tensionner
Retarder 803 550+ 20
Servo-Clutch 40 275

8.2 Maintenance

Every 100,000 miles (160 000 km), or annually,
disassemble valve and wash all metal parts in a

12037

cleaning solvent (refer to fig. 6 for details).
Examine the diaphragm; if cracked, worn or
damaged, replace with new diaphragm. If 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.

8.3 Pressure Setting
Procedure

Remove the dust cap from the pressure check
port. Attach a pressure gauge at this port and
check the pressure reading. If the pressure
reading is not corect, it can be adjusted by
means of the screw on top of the regulating valve
as foliows:

1. Loosen the locknut, tum the adjusling screw
counterclockwise to decrease pressure
approximately 10 psi (70 kPa) below the
required pressure.

2, Tumn the adjusting screw clockwise to increase
the pressure slowly until the required pressure
setting is reached. Tighten the locknut.

3. Replace dust cap on the pressure check port.
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9. DOOR EMERGENCY
RELEASE VALVE

The entrance door of the vehicle is provided with
two emergency release valves (one inside and
one outside the vehicle), for use in the event of
possible malfunction of its main control or failure
of its internal components. The interior release
valve is located on R.H. side of the driver's HVAC
unit access panel, and releases pressure from the
lock cylinders. The exterior release valve is
located in front service compartment, and also
feleases pressure from the cylinders (for more
information on operation, refer to heading
"7. Coach Entrance Door” in seciion 18, "Body").
The door emergency release valve should be
checked periodically for leakage by applying a
soapy solution to the exhaust ports while the valve
is closed. Internal leakage will be evident with the
appearance of bubbles. If leakage is noted, or
valve faifs to operate properly, remove and repair,
or replace valve.

9.1 Removal and installation

Refer to figure 7 for location of different compo-
nents.

. SUPPLY AXDDEUVERY AR LINES

Figure 7 12038

1. Remove the valve T-handle allen screw.

2. Remove the four philips head screws
attaching the emergency release valve plate
(interior release valve only).

3. Remove the valve retaining nut.

4. Disconnect the supply and delivery air lines
from valve.

5. Repair or replace valve as necessary.
To install, reverse removal procedure.

10. AIR SYSTEM
COMPONENTS

10.1 Air Compressor
(TU-FLO 750)

The function of the compressor is to provide and
maintain air under pressure to operate devices in
brake and air systerns. Maintenance and repair
information on the TU-FLO 750 air compressor is
supplied in the applicable booklet annexed to this
section under reference number SD-01-344.

Figure 8: Air Compressor and Governor 12009

10.1.1 Removal and Instaliation

1. Exhaust compressed air from air system by
opening the drain valve of each air reservoir.

2. Drain the engine cooling system and the
cylinder head of the compressor.
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3. ldentify and disconnect all air, coolant and oil
lines from the compressor and govemor
assembly (refer to fig. 8).

4. Remove the four mounting screws, and then
the compressor from the engine.

Reverse removal procedure for installation.

10.2 Governor (D-2)

The governor is mounted on the air compressor
(see fig. 8), its function is to maintain the system
pressure between a minimum and a maximum
value. Maintenance and repair informaiion on D-2
governor is supplied in the applicable bookiet
annexed to this section under reference number
SD-01-16.

10.3 Push-Pull Control Va_lve
(PP-1) '

A push-pull control valve mounted on the R.H,
lateral console is provided for parking brake
application or release. The spring brakes are self-
aciuated whenever the control valve supply
pressure drops below 40 psi (275 kPa)
Maintenance and repair information on this valve
is supplied in the applicable booklet annexed to
this section under reference number SD-03-61.

10.4 Flip-Flop Control Valve
(TW-1)

A flip-flop contro! valve mounted on the R.H.
fateral console is provided to unload tag axle air
springs (and to lift tag axle if vehicle is so
equipped) and low-buoy system. It is a manually
operated “on-off* valve. Maintenance and repair
information on this valve is supplied in the
applicable booklet annexed to this section under
reference number SD-03-64.

10.5 Horn Valve (HV-3)

The horn valve is a simple "on-off" non-exhausting
valve, designed specifically for controlling air homn.
The horn valve is designed to return to the off
position when application force is removed from it.
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10.6 Dual Brake Application
Valve (E-15)

The E-15 dual brake valve is floor mounted,
treadle operated type brake valve with two
separate supply and delivery circuits.

10.6.1 Brake Pedal Adjustment

After brake pedal replacement or repair, adjust the
pedal to its proper position according to the
following procedure:

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 fig. 9).
Tighten threaded rod locknuts.

BRAKE PEDAL

DUAL BRAKE
APPLICATION—»
VALVE

Figure &

10.6.2 Maintenance

. Maintenance and repair information on the E-15

dual brake application valve is supplied in the
applicable booklet annexed to this section under
reference number SD-03-826.

10.7 Stoplight Switches

Two electro-pneumatic stoplight switches are
mounted on the dual brake application valve
(E-15). The upper one is used for the primary air
circuit while the lower one is used for the




Section 12: BRAKE AND AIR SYSTEM

secondary air circuit. Both switches are connected
in parallel and have the same purpose, ie.
completing the electrical circuit and lighting the
stoplights when a brake application is made. The
upper swilch is designed fo close its contact
between 2 psi and 4 psi (14 kPa to 28 kPa), while
the lower one closes its contact at 4 psi (28 kPa).
The switches are not a serviceable item:; if found
defective, the complete unit must be replaced.

10.8 Brake Relay Valve (R-12)

Three brake relay valves are provided on this
vehicle; one is mounted on the drive axie service
brake air line, while the other two are mounted on
the tag axle service brake air line and act as
interlock  valves. Maintenance and repair
information on these valves is supplied in the
applicable booklet annexed to this section under
reference number SD-03-31.

10.9 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 is mounted on

the drive axle emergency brake air line. They are
responsible for the rapid exhaust of air pressure
from brakes, thus decreasing the brake release
time. Maintenance and repair information on these
valves is supplied in the applicable bookiet
annexed to this section under reference number
SD-03-69.

Figure 10 1204+

LOCATION FOR
KNEELING OR

I:l: LEVEL-LOW

CONTROL VALVES

—

PRESSURE
PROTECTION
VALVE {PR-2)

| ACCESSCRY
AIRFILTER

LOW-PRESSURE ~ DOUBLE-CHECK LOW-PRESSURE SPRING BEAKE
INDICATOR (LP-3)  VALVE (DC-4) iNDICATOR (LP-3) VALVE (SR-1)

Figure 11 12042

12




Section 12: BRAKE AND AIR SYSTEM

10.10 Spring Brake Valve
(SR-1)

This valve is installed on the valve mounting plate,
which is located on the R.H. side in the front
service compartment (see fig. 10 for location, and
11 for details). The function of the SR-1 is fo
modulate the spring brake through application of
the foot brake vaive in the event of loss of service
brake pressure. Maintenance and repair
information on the spring brake valve is supplied
in the appiicable booklet annexed to this section
under reference number SD-03-87.

10.11 Pressure Protection
Valve (PR-2)

Maintenance and repair information on the
pressure protection valve is 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 front service
compartment (see fig. 10 for location, and fig. 11
for details). The primary function of this valve is to
protect the main air system by ensuring that a
sufficient air pressure is in the main system at all
times (i.e. air delivered to the accessories will be
shut off in case of a decrease in pressure). This
valve remains closed unfil a preset pressure is
reached (approximately 60 psi (415 kPa)). It then
opens and passes air out the delivery port.

10.12 Low Pressure Indicators
(LP-3)

Maintenance and repair information on the low
pressure indicators is supplied in the applicable
bookiet annexed to- this section under reference
number SD-08-2. These switches are installed on
the valve mounting plate, which is located on the
R.H. side in the front service compartment (see
fig. 10 for location, and fig. 11 for details). These
pressure sensitive electro-pneumatic switches are
designed to give an automatic warning to the
driver in the event that air pressure in the service
brake system is below 66 % 6 psi (455 + 40 kPa).
It activates a dash mounted light and buzzer.
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10.13 Shuttle-Type Double
Check Valve (DC-4)

Maintenance and repair information on the
shuttte-type double check vaive is supplied in the
applicable booklet annexed o 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. 10 for location, and fig. 11
for details).

11. AIR SYSTEM
TROUBLESHOOTING

The following list has been designed to help in
troubleshooting some of the most common
problems in the air system and their main causes.
(For air brake troubleshooting, refer to heading:
Air Brake Troubleshooting later in this section. For
other troubleshooting, refer to the manufacturer's
brochures annexed to this section.)

1. Air pressure doesn't rise to, or doesn‘t
maintain, a normal setting

Defective air gauge {registering incorrectly)

Excessive leaking in air system

Reservoir drain cock open

Govemor pooriy adjusted or defective

Defective compressor

Wom compressor or excessive wear on
piston and/or ring

2. Air pressure rises to normal setting too
slowly

B Excessive leaking in air system
B Clogged engine air cleaner

B Worn compressor or excessive wear on
piston and/or ring

| Engine speed too low

3. Air pressure rises above a normal setting
& Defective air gauge (registering incorrectly)
® Governor poorly adjusted or defective

& Resiriction in line between governor and
compressor unloading mechanism
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4, Air pressure drops quickly when engine is
stopped

N Leaks in compressor discharge valve
B Leaks in govemnor

X |leaksin air fines

B [eaksin air system valves

12. BRAKE OPERATION

The vehicle braking system uses both service and
parking air-operated brakes. The air system is
divided into two (2) independent circuits to isolate
the front axle brakes and the rear axle brakes
(drive and tag), thus providing safe brake
operation in the event that one circuit of the
system fails. The primary circuit is connected to
the drive and tag axle brakes, while the secondary
circult is connected to the front axle brakes. The
tag axle service brakes operate only when the
axle is in the normal driving (loaded) position. The
spring-type emergency brakes are mounted on
the drive axle, and will apply automatically if
primary system pressure falls below 40 psi (276
kPa). The optional parking brake override system
can cancel the parking brakes, enabling the driver
to move the vehicle to a safe parking place. To
operate this system, push down and hold the
conirol knob located on the R.H. lateral console
(See "Operator's Manual”for more details).

Furthermore, the brake application sequence,
which is increased by a pneumatic relay valve (R-
12), will start with the rear axles and be followed
by the front axie, thus providing uniform braking
on a slippery surface. The vehicle may also be
equipped with an Anti-lock Brake System (ABS),
which is detailed later in this section.

13. AIR BRAKES

13.1 Disc Brakes

Knorr-Bremse SB7000 vented-type disc brakes
are used on front and tag axles. The front axle
discs are actuated by 24 square inch effective
area air brake chamber, while on tag axle, the
brake chambers have a 16 square inch effective
area for service brake and a 16 square inch
effective area for emergency/parking brake. The
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Knorr-Bremse SB7000 brakes are supplied with
automatic clearance (slack) adjusters as standard
equipment for easier adjustment. For more
information on disc brake components and
maintenance, refer to the manufacturer's brochure
at the end of this section.

13.1.1 Disc Brake Pads

Brake pads have to be checked on & regular basis
depending on the wvehicle operation. The
remaining thickness of the pads should never be
less than 3/32 in (2 mm). To check pad condition
without removing the wheel, verify the position of
guide bush relatively to guide sleeve (see fig. 12).
When guide sleeve is in alignment with guide
bush, brake pad thickness has to be checked
more precisely with wheel removed. When repia-
cing the brake pads, all four pads on an axie have
to be changed at the same time. There is no inner
or outer pad, since all pads are the same.

12043

Figure 12

For information on how to change the brake pads,
refer to the manufacturer's brochure, annexed to
this section. -

Note: While breaking in new brake pads,
avoid long brake applications as well as harsh
braking.
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13.2 Drum Brakes

The drive axle is equipped with Cam-Master, W-
Series drum brakes from Rockwell. They're actu-
ated by a 30 square inch effective diaphragm area
for service brake, and a 36 square inch area for
emergency/parking brake. Automnatic slack adjus-
ters from Haldex are provided as standard equip-
ment with these brakes. For information on
instaliation and adjustment of Automatic slack
adjusters, refer to Haldex brochure at the end of
this section: “Automatic Brake Adjusters, Instal-
lation and Maintenance”, and refer to fig. 13.

Figure 13

13.2.1 Maintenance

Lubricate brake camshaft bushing every 100,000
miles (160 000 km). Grease one fitling on each
drive axle drum brake, with good quality lithium-
base grease NLGI no.1 or NLGI no.2. Refer to
fig.14 for localization of fitting. Lubricate brake
spider, camshaft splines, anchor pins and shoe
rollers when necessary. ‘

AUTOMATIC
SLACK ADJUSTER
GREASE FITTING® .

CAMSHAFT BUSHING -%

BRAKE

- GREASE FITTING

% L

Figure 14

12045
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Check brake drums pericdically for cracks, severe
heat checking, heat spotling, scoring, pitting and
distortion. Replace damaged drums. Measure the
inside diameter of the drum in several locations
with a drum caliper or inside micrometer. Replace

- the drum if the diameter exceeds the specifica-

tions marked on the drum (see fig. 15). For more
information on brake drums maintenance, refer to
Rockwell's brochure “Field Maintenance Manual
Number 23B - Bus and Coach Brakes", annexed
{0 this section.

MAX 1.D.:
14.830" (376,68 MM)

Figure 15

12046

Caution: Prévost does not recommend the
turning or reboring of the brake drums
because it decreases the strength and heat
capacity of the drum. However, if drums must
be refaced, the new diametler MUST NOT
exceed the maximum inside diameter marked
on the drum.

Grease one fitting on each automatic slack
adjuster every 6,250 miles (10 000 km), refer to
fig.14 for localization. For more information on
maintenance of Haldex's automatic slack
adjusters, refer to Haldex brochure at the end of
this section: “Automatic Brake Adjusters,
Installation and Maintenance".

14. RECOMMENDED BRAKE
SERVICE PROCEDURES TO
REDUCE EXPOSURE TO
NON-ASBESTOS FIBER DUST

Most recently manufaclured brake linings no
longer contain asbestos fibers. Instead of asbes-
tos, these linings contain a variety of ingredients,”
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including glass fibers, mineral wool, aramid fibers,
ceramic fibers, and carbon fibers. At present,
OSHA (Occupational Safety and Health
Administration) does not specifically regulate
these non-asbestos fibers, except as nuisance
dust. Medical experts do not agree about the
potential long-term risks from working with and
inhaling non-asbestos fibers. Nonetheless some
experts think that iong-term exposure to some
non-asbestos fibers could cause diseases of the
lung, including preumocconiosis, fibrosis, and
cancer. Therefore, lining suppliers recommend
that workers use caution to avoid creating and
breathing dust when working on brakes that
contain non-asbestos fibers,

Warning:

1. Whenever possible, work on brakes in a
separate area away from other operations.

2. Always wear a respirator approved by
NIOSH (National Institute of Occupational
Safety and Health) or MSHA (Mine Safety and
Health Administration) during all brake service
procedures, Wear the respirator from removal
of the wheels through assembly.

3. NEVER use compressed air or dry brushing
to clean brake parts or assemblies. OSHA
recommends that yvou use cylinders that
enclose the brake. These cylinders have
vacuums with high efficiency (HEPA (Health
and Environment Protection Agency)) filters
and workmans’' arm sleeves. But, if such
equipment is not available, carefully clean
parts and assemblies in the open air,

4. Clean brake parts and assemblies in the
open air. During disassembly, carefully place
all parts on the floor to avoid getting dust into
the air. Use an industrial 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
remaining dust with a rag soaked in water and
wrung until nearly dry.

5. Grinding or machining brake linings. If you
must grind or machine brake linings, take
additional precautions because contact with
fiber dust is higher during these operations. In
addition to wearing an approved respirator, do
such work in an area with exhaust ventilation.
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6. Cleaning the work area. NEVER use
compressed air or dry sweeping to clean the
work area. Use an industrial vacuum with an
HEPA filter and rags soaked in water and

.wrung until nearly dry. Dispose of used rags

with care 1o avoid getting dust into the air. Use
an approved respirator 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 Jaunder them
separately, without shaking, to prevent fiber
dust from getting into the air,

8. Material safety data sheets on this product,
as required by OSHA, are available from
Rockwell.

15. 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 fist,
that will guide you to the most common causes of
problems.

Prior to performing any test, check all air lines for
kinks or dents, and hoses for signs of wear, drying
out or overheating.

Warning: When working on or around brake
system and its related components, the
following precautions should be observed.

1. Always block vehicle wheels. Stop engine
when working under a vehicle. Keep hands
away from chamber push rods and slack
adjusters as they may apply when system
pressure drops.

2. Never connect or disconnect a hose or line
containing air pressure. It may whip as air
escapes. Never remove a component or pipe
plug unless you are sure all system pressure
has been depleted.
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3. Never exceed recommended air 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 disassembled. 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 pipe threads with teflon pipe
sealant before installing any air brake system
component.

15.1 Pressure Build-up / Low
Pressure Warning / Cutoff
Point / Governor Cutout
CONDITION: Vehicle parked, wheels chocked
1. Completely drain air reservoirs.

2. Start engine and run at fast idle. Low pressure
warning lights should be "On".

3. Start checking pressure at 50 psi (344 kPa).

4. Low pressure warning lights and buzzer
should go off at or above 60 psi (415 kPa).

5. At 85 psi {686 kPa), run engine at full pm,
then check that build up time to 100 psi (690
kPa) is 30 seconds or less.

6. Govermnor cutoul. Cuts .out at the correct
pressure of 120-125 psi (826-861 kPa).

7. Govemor 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 kPa).

For common corrections, refer {o the following
check list.

15.1.1 High or Low Warning Cutof{
Point

1. Check dash gauge with an accurate lest
gauge.

2. Repair or replace the defective low pressure
indicator switches.
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3. Repair or replace buzzer or light bulb, and
check wiring.

15.1.2 High or Low Governor Cutout
Point

1. Check dash gauge with an accurate test
gauge.

2. Adjust governor to desired cutout.
OR

3. Repair or replace govemnor as necessary after
checking that compressor unloader mecha-
nism is operating cormectly.

15.1.3 More Than 30 Seconds to Build-
up Pressure from 85 to 100 psi (585 -
690 kPa) at Full Engine RPM

1. Check air gauges on the dashboard with an
accurale test gauge.

2. If compressor strainer or inlet line is restricted,
clean or replace element or faulty line.

3. If compressor head or discharge line is
carbonized or otherwise restricted, clean or
replace.

4. If discharge valves are leaking, pull head and
correct or replace cylinder head.

5. If drive is slipping, change gear as indicated.

6. If inlet valves are stuck, open or leaking
severely, replace unloader kit, inlet valves
and/or seats as necessary.

7. If drain cock is found open, close it.

8. If governor leaks when ‘unloaded", clean or
replace inlet valve or replace governor.

9. Listen for air leaks and repair.
Retest to check all items repaired or replaced.

15.2 Air Supply Reservoir
Leakage

CONDITION: Full pressure, engine stopped,
parking brake applied

1. Allow at least 1 minuie for pressure to
stabilize,

2. Stop engine, then check air pressure gauge for
2 minutes, and note any pressure drop.
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3. Pressure drop should not be more than 3 psi
{20 kPa) per minute.

For common corrections, refer to the following
check list.

15.2.1 Excessive Air Loss:

1. With the primary air system at normal
operating pressure (95 - 125 psi (655 - 860
kPa)), coat all air line connections and pneu-
matic components with a water and soap
solution. Bubbles will indicate an air leak, and
none should be permissible. Repair or replace
defective paris.

2. Listen for leaks and correct as required. -
Retest to check all items repaired or replaced.

15.3 Air Brake Leakage

CONDITION: Full pressure, engine stopped,
parking brake released

1. Apply foot brake, allow at least 1 minute for
pressure to stabilize,

2. Hold down foot valve for 2 minutes while
observing air pressure gauge on the dash-
board.

3. Pressure drop should not be more than 4 psi
(27 kPa) per minute.

For common corrections, refer to the following
check list.

15.3.1 Excessive Leakage on Brake
Service Side:

1. With the primary air system at normal
operating pressure (95 - 125 psi (655 -
860 kPa)} and foot brake applied, coat all air
line connections and brake pneumatic compo-
rents with a water and soap solution. Bubbles
will indicate an air leak, and none should be
permissible. Repair or replace defective parts.

2. Listen for leaks and cormrect as required.
Retest to check all items repaired or replaced.

16. BRAKE AIR CHAMBER

16.1 Description
This vehicle is equipped with "Anchorlack” brake

- chambers on drive axle, used as a service brake

chamber, an emergency brake in case of air
pressure loss and a spring-applied parking brake.
It consists of two separate air chambers, each
having its own diaphragm and push rod. Refer to
figures 16 and 17.

OR: v~ e F
@j N\ I
NORMAL OPERATION SERVICE BRAKE
APPLICATION

O B
EMERGENCY/PARKING
BRAKE APPLICATION SPRING BRAKE
MANUALLY RELEASED
Figure 16 12047
CLAMP RING EMERGENCY/PARKING

BRAKE DIAPHRAGM

l

SEHVIECE YOKE PIN
BRAK

CLAMP RING DIAPHRAGM

Figure 17 12048

The front and tag axles are equipped with "Knory-
Bremse” brake chambers, used for service brake
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on front axle (see fig. 18) and for service and
emergency/parking brake on tag axie (see fig. 19).

Y e . .
= el
pEe s % ey i

Figure 18: Front Axle Brake Air Chamber 12049

16.2 Maintenance

16.2.1 Every 6,250 Miles (10 000 km)

Depending on Type of Operation

1. Apply brakes and observe that 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 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.

16.2.2 Every Two Years or After
100,000 Miles (160 000 km) Depending
on Type of Operation

1. Disassemble and clean all parts.

2. Install new diaphragm or any other pért if worn
or deteriorated.

Note: When the diaphragm, spring, or both
are replaced, they should be replaced with the
cotresponding chamber on the same axle.

16.2.3 Airtightness 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 only
enough to siop leakage. 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 detected, the diaphragm must be
replaced.

16.3 Emergency/Parking
Brake Manual Release

Warning: Never stand in the axis line of the
spring brake chambers, especially when
caging the spring.

16.3.1 Drijve Axile

1. Block the wheels to prevent the vehicle from
moving.

2. Remove the release stud tool from its storage
place on drive axle brake air chamber,

3. Remove the access plug from the end of the
spring chamber, then insert the release stud
through the opening. Tum the release stud 1/4
tum (clockwise) to anchor it into the spring
plate. Install the flat washer and nut, then turn
the nut clockwise to cage the spring. Repeat
on the opposite side.

Warning: Make sure the release stud is
properly anchored in spring plate receptacle
prior to caging the spring.

4. To manually reset the emergency/parking
brake, turn the nut counterclockwise. Reinstall
access plugs on the spring chambers, and
release stud tools in their storage places.
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16.3.2 Tag Axle
1. Block the wheels to prevent the vehicle from
moving.

2. Tum the release bolt counterclockwise to cage
the power spring (approximately 2.5 inches
(6 cm)). Repeat on the opposite side.

3. To manually reset the emergency/parking
brake, turn the bolt clockwise.

16.4 Rémoval, Installation and
Disassembly

16.4.1 Removal

Warning: To prevent personal injuries,
brakes should be inaperative prior to working
on any of their components.

1. Block the wheels to prevent the vehicle from
moving.

2. Safely support vehicle at the recommended
body jacking points.

To gain access to a given brake air chamber, the
corresponding wheel can be removed {refer to
Section 13: "Wheels, Hubs and Tires".

3. Exhaust compressed air from air system by
opening the drain valve of each reservoir.

4. For the drive and tag axles brake chambers,
manually release spring brakes (refer to 16.3
Emergency/Parking Brake Manual Release
procedure).

5. Disconnect air line(s) from brake charnber.

6. On drive axle, remove the yoke pin connecting
brake chamber and slack adjuster.

7. Unbolt and remove the brake chamber from
vehicle.

16.4.2 Installation

Reverse removal procedure, then check brake
adjustment.

Caution: Always clean air lines and fittings,
and coat pipe threads with teflon pipe sealant
before reconnecting air lines.
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Caution: On Knorr-Bremse air chamber
(front and tag axles), do not use molybde-
numsuiphite combined grease. Use brake
chamber with inner sealing, and ensure that
the o-ring is in the correct position between
the brake caliper and brake chamber.

16.4.3 Disassembly

Warning: Spring brake chambers (drive and
lag axles) contain an extremely high
compressive force spring, which can possibly
cause serious injury if special precautions are
not taken when working around this area. To
avoid such injury, the following recommenda-
tions must be applied:

1. Prévost recommends the installation of a
new spring brake chamber if it is found to be
defective.

2. Spring brake chamber maintenance and/or
repair must be performed by trained and
qualified personnel only.

3. Before manually releasing spring brakes,
visually check spring brake for cracks and/or
corrosion.

4. On "Anchorlock” brake chambers (drive
axle), make sure the release stud is properly
anchored in spring plate receptacle prior to
caging the spring.

5. Never stand in the axis line of the spring
brake chambers, especially when caging the
spring.

Warning: To prevent personal injury, brakes
should be inoperative prior to working on any
components.

1. Block the wheels to prevent the vehicle from
moving.

2. Safely support vehicle at the recommended
body jacking points.

To gain access to a given brake air chamber, the
corresponding wheel can be removed (refer to
Section 13: "Wheels, Hubs and Tires").

3. Exhaust compressed air from air system by
opening the drain valve of each reservair.

4. For the drive and tag axles brake chambers,
manually release spring brakes (refer to 16.3
Emergency/Parking Brake Manual Release
procedure).
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5. Remove c¢lamp ring, and remove and discard
the existing diaphragm. Install the new dia-
phragm squarely on body.

6. Reverse the procedure for assembly. Tap
clamp ring to ensure proper seating. Check for
proper operation before placing vehicle in
service.

17. ANTI-LOCK BRAKING
SYSTEM (ABS)

17.1 bescription

This device has been designed to ensure stability
and steerability of vehicle during braking, and to
minimize its stopping distance whatever the road
conditions are. On slippery roads and generally in
emergency situations, overbraking frequently
induces wheel locking. The anti-lock braking
systemn provides maximum braking performance
while maintaining adequate steerability on slippery
roads.

The ABS continuously monitors the wheel
behaviour during braking. Sensors on each wheel
of front and drive axles transmit data to a four
channel electronic processor which senses when
any wheel is about o lock. Modulator valves
quickly adjust the brake pressure {(up 1o 5 times
per second) to prevent wheel locking. Each wheel
is therefore controlled according to the grip
available between its tire and the road.

With this device, the vehicle is brought fo a halt in
the shortesi 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 syslem reverts
to normal non anti-lock controlled operation. But
since ABS consists of two diagonally related
circuits, only the half system which has sustained
damage or other fault is switched off {i.e. wheels
retum to normal non-ABS braking). The other
" diagonal half remains under fult ABS control.
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Note: ABS is active on service brake,
transmission retarder, Jake brake, but is
inactive on emergency/parking brake.

17.2 Troubleshooting and
Testing

For troubleshooting and testing of the vehicle's
anti-lock braking system, refer to "Maintenance
Manual No. 28: Anti-Lock Brake Systems For
Trucks, Tractors and Buses”, al the end of this
section. :

18. ABS COMPONENTS

The main components of the ABS system are
listed hereafter, Refer to each component for its
specific function in the system and its mainte-
nance.

18.1 Electronic Control Unit

18.1.1 Description

This control unit is located in the front electric
compartment {refer to figure 20 for location of
E.C.U. and blinker switch}. According to the data
transmitted by the sensors (number of pulses/sec
is proportional to the speed of each wheel), the
electronic control unit determines which wheel is
accelerating or decelerating. It then establishes a
reference speed (average speed) from each
wheel data, and compares the speed of each
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whee! with this reference speed to determine
which wheel is accelerating or decelerating.

As soon as wheel deceleration or wheel slip
threshold values are exceeded, the electronic
control unit signals a solenoid control valve to limit
the excessive brake pressure produced by the
driver in the brake chamber.

18.1.2 Maintenance

No specific maintenance is required for the
electronic control unit. When it is found to be
defective, replace it.

Caution: In order to protect the ABS
elecironic control unit from voliage surges,
always disconnect its connector before
performing any welding procedure on vehicle.

18.2 ABS Modulator Valve

18.2.1 Description

This ABS system is equipped with four modulator
valves, located between the brake chamber and
the relay valve 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 chamber
when the electronic unit senses that the
corresponding whee! speed decreases according
to the other wheels,

18.2.2 Maintenance

Like the electronic control unit, no specific
maintenance is required for the solenoid control
valve.

18.3 Sensors

18.3.1 Description

The sensors are mounted on the front and drive
axle wheel hubs. The inductive sensors consist
essentially of a permanent magnet with a round
pole pin and a coil. The rotation of the toothed
wheel alters the magnetic flux picked up by the
coil, producing an altemating voltage, the
frequency of which is proportional to the wheel

speed. When wheel speed has a tendency to
decrease due to the braking coefficient, the
magnetic flux produced and sensed afterwards by
the electronic control unit will be decreased.
Consequently, the electronic conirol unit will
command the solenoid control valve to decrease
the pressure at the corresponding brake chamber.

18.3.2 Maintenance

No specific malntenance is required for sensors,
except if the sensors have to be removed for axie
servicing. In such a case, sensors should be
lubricated with a special grease before their
reinstallation. Refer to "18.3.3 Instafiation” for
details.

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 voltage after the sensors and toothed
wheels have been assembled to the axle,
connect a suilable AC voltmeter across the
output terminals. With the hubs rotating at 30
rpm, the output voltages should read from 50
1o 1999 mV to be acceptable.

18.3.3 Instaliation

The following procedure deals with sensor
installation on the axle wheel hubs. Read
procedure carefully before reinstalling a sensor,
as its installation must comply with operational
tolerances and specifications.

1. Dip clamping bush “into the spécial grease
{(Prévost part number #68-0460), press
clamping bush and insert in the bushing on
hub.

Caution: Use only this type of grease on the
sensors.

2. Install sensor inside the clamping bush. Push
on assembly to seat it on the pulse wheel.
Ensure mounting is rigid, as it is an important
criteria for an adequate sensor operation.

Note: This instaliation should be of the
"press fit" type.
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18.4 Clamping Bush

18.4.1 Description

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 awtomatically by pushing the sensor in its
bush hard up against the pole wheel, and the
latter knocks back the sensor to its adjusted
position.

Figure 21: Clamping Bush 12052

18.4.2 Maintenance

The clamping bush requires no specific
maintenance.

19. FITTING TIGHTENING
TORQUES

1. 45° Fiare and Inverted Flare: Tighten
assembly with a wrench until a. solid feeling is
encountered. From that point, fighten 1/6 tum.

Iii:]
eI!"'h

. HIII‘I L}

Figure 22 12053

2. Compression: Tighten nut hand tight. From
that point, tighten with a wrench the number of
tumns indicated in the chart hereatter.

Figure 23 12054
Fitting | Pipe Number of additional
size diameter tums required following

{inch) manual tightening
2 /8 11/4
3 316 11/4
4 1/4 11/4
5 5/16 13/4
6 3/8 21/4
8 12 21/4
10 5/8 214
12 3/4 21/4
16 1 21/4

3. NTA-type Plastic Tubing: Tighten nut hand
tight. From that point, tighten with a wrench the
number of tums indicated in the chart hereafter.

Figure 24 . 12055
Tubing Number of additional
diameter turns required following
(inch) manual tightening
1/4 3
3/81t01/2 4
5/8103/4 3172
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4. AB-type Copper Piping: Tighten nut hand
tight. From that point, tighten with a wrench the
number of tumns indicated in the chant hereaiter.

Figure 25 12056
Piping Number of additional
diameter tums required following
({inch) manual tightening
1/4,3/8,1/2 2
5/8, 3/4 3

.5. Piping Tightening: All connections must be
hand tightened. From that point, tighten a
minimum of 2 1/2 additional tums.

20. SPECIFICATIONS

AIR COMPRESSOR

MaKe ..o, Bendix Westinghouse
MO ...ttt e, Tu-Flo 750
Capacty (at 1250 rpm)..... 16.5 ¢fm (0,467 m¥miin)
Supplier NUMBET ..., 107812
Prévost RUMDer ... rcvveerensseeenec . 64-1190
GOVERNOR

Y= - Bendix Westinghouse
e L DO D-2
Cut-in pressure.............. 95-105 psi (655-724 kPa)
Cutout pressure........... 120-125 psi (827-861 kPa)
Supplier NUMBET .....cveeeeeeeeee e, 284358
Prevost number ............ooovceeeeeeeenen 64-0964

PUSH-PULL CONTROL VALVE
(Parking Brakes)

MK .cc.errenecenceieitseeeenens Bendix Westinghouse
MOGE ...ttt ee e PP-1
Automatic release pressure

........................................ 40 psi (275 kPa) nominal
Supplier NUMDET .......o.evc oo 287325
Prévost number ........ccococonerivereeenn.., 64-1128
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FLIP-FLOP CONTROL VALVE
Make.....cconirreresesecere e Bendix Westinghouse
MOGEL. ...ttt TW-1
L oS On-Off
Supplier NUMbBET........v.cveeeeeeenreeee, 229635
Prévost NUMDer.......uveevveeeeeeeee e, 64-0136
DUAL BRAKE APPLICATION VALVE
Make.......coccomemeerceee Bendix Westinghouse
MOt E-15
Supplier NUMDET ... es e, 103174
Prévost number.........ocoeveeeeeenoeeneen 64-1257
STOPLIGHT SWITCHES

MaKe. ..o eerererrererrere e ceererens Bendix Westinghouse
MOGRL.....ceeeceieratee et e eees e SL-5
Contact close (ascending pressure)
........................................................ 6 psi (41,4 kPa)
Supplier nUMbEr............cveiremeeer e, 286392
Prévost nUMbBEr. ...co.ucecenveeirece e, 64-0852
BRAKE RELAY VALVES
Make.......ccoumererreenrnen. Bendix Westinghouse
MOGRL.....ee et R-12H
Supplier NUMBET.......ccoveueeeeeeeeeer e 102852
Prévost RUMDeT.......couceivecoreereeeee. 64-1088
QUICK RELEASE VALVE

MEKE...i i ssre e Bendix Westinghouse
MOGRL......ooreiricererre e QR-1
Supplier NUMDET.....ccoveeciveeereereeese e, 229859
Prévost number.........cccccvvueveeereeeeeeesn. 64-1014
SPRING BRAKE VALVE
MaKE...conrrrerrerenrmrssine e s Bendix Westinghouse
MOTEL...ureeiccreerrerer et e SRh-1
Supplier NUMBET........vcuvcerreeceereeee e, 286364
Prévost number...... sttt 64-0870
PRESSURE PROTECTION VALVE

Make....co s Bendix Westinghouse
MOEL....iterecretnecteesees e cssese s e PR-2
Nominal closing pressure ............. 60 psi (415 kPa)
Supplier number.........o.ceeveeeeeeesronnn roeens 277226
Prévost NUMDE.......covee e v 64-0439
LOW PRESSURE INDICATORS
MaKe....ccerieerr e Bendix Westinghouse
MOGEL....eieee e, LP-3
Contact close ......cecevveeveevenemne.... 66 psi (455 kPa)
Supplier NUMBET............ovuereeeeciisreerseesens 288522
Prévost nUMbeT.........o.covceeoeneeveeever 64-0975
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SHUTTLE-TYPE DOUBLE CHECK VALVE

Make ... Bendix Westinghouse
MOAR] .t aeaen DC4
Supplier RUMBET ... 277988
Prévost number ........cceceeeeeccnannnenns S 84-1015
AIR DRYER
MEAKE ... e e rmesns s rnsnraeeanns Rockell Wabco
Model. e, System Saver 1000
Heater consumplion.......c...ccoverceemsvinenn, 100 watts
Supplier number.......oveveerevcnnens $432413 0020
Prévost NUMDET ....ueoverevicrienereeesrcraesnianens 64-1277
Desiccant cartridge kit supplier number
............................................................. $4329232
Desiccant cartridge kit Prévost nurmber
................................................................... 64-1278
AIR PRESSURE REGULATOR
Make ..o Williams Air Controls
Adjustable cutput range
................................... 0-80/85 psi (0-552/586 kPa)
Recommended pressure setting
...................................................... 75 psi (517 kPa)
Supplier NUMDET .......cceciiiiecrrrrnnne WM-279-1
Prévost nUMbEr.......ccocceeeevecece e ereseraes 64-0938
PNEUMATIC AIRFILTER
MaKE ...t Norgren
LD L= with manual drain
Supplier NUMDBET ... ceeverereeemans F12-300-PIDA
Prévost NUMDEr ... et 64-1251
FRONT AXLE BRAKE CHAMBERS
MEKE ....oiivmrrrrrrie e reeeceenenee s Knorr Bremse
TYPE ..ttt smssnesesesmrasasnmssenssesarnstossrns 24
Effeciive diaphragm area .. 24 sq.in. {154,8 sq.cm)
Supplier nUMbET ......cvvveeverreenns BS 3517 1/31651
Prévost nUMDET .......coeceecceri e 64-1308
DRIVE AXLE BRAKE CHAMBERS
Make....cooeeeicereens eeenserarenaseanens Anchorlock division
TYP vt saaemene e 30-36
Effective diaphragm area
........................... 30 sq.in (193,5 sg.cm) as service
.................... 36 sq.in {232,3 sq.cm) as emergency
Supplier number ........cccceeceeeenenane 3036GC164318
Prévost NUMBET .......ccoeevccereneceisesevsrsseena. 64-1181
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TAG AXLE BRAKE CHAMBERS
MaEKE. ...t nse s neans Knorr Bremse
[ LSRR 16/16
Effective diaphragm area
[ 16 sq.in. (103,2 sq.cm) as service
.................... 16 sq.in. {103.2 sg.cm) as emergency
- Supplier number...........c...... 11/18224/v1-BS8396
Prévost NUMDBET.......ccveimseneiseeemrnrecsessnsnns 64-1308
AUTOMATIC SLACK ADJUSTER
(DRIVE AXLE)
Make.....cccoorrcnne e Haldex Comoration
Supplier NUMBET.........cccevuveeernrirmensnnns 419-10585
Prévost NUMDET.........coccvemvvecmvenminvrereeseserens 62-1523
SOLENOQID CONTROL VALVE
(ANTI-LOCK BRAKING SYSTEM)
Make..... et Rockwell Wabco
VORAGE .o sesress s s rasressnne 24V
Supplier nUMDET........cccccerveeereerreees 472195006 0
Prévost nUMDBET..........ccoeeereeeereee e reene, 64-1097
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Service Bulletins and Service Information Documents will be issued from time to time fo aquaint 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 should then be filed for future reference.
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Section 13: WHEELS, HUBS & TIRES

1. WHEELS AND TIRES

1.1 Description

Where the vehicle is provided with stud-mounted
wheels, wheel studs and nuts on the left side of
the vehicle have left-hand threads whereas those
on the right side have right-hand threads. If
equipped with hub-mounted wheels, all studs and
nuts have right-hand threads. Either disc steel
wheels or optional aluminium-polished wheels
may be installed on the vehicle. Both are mounted
with radial tubeless tires.

Both steel and aluminum wheel dimensions are
22.50 X 9 inches (571.5 X 228.6 mm) for the
following recommended tire dimensions (in order
of preference):

316/80 R 225
1275 R225
1200 R225

2. WHEEL MAINTENANCE

Wheel maintenance consists of periodic
inspections to ensure that wheel nuis are
tightened to the proper torque. In the case of a
new vehicle, or after a wheel installation, stud nuts
should be tightened every 100 miles (160 km) for
the first 500 miles (800 km) to allow setling in of
clamping surfaces.

Wheel studs and nuts must be kept free from
grease and oil. No jubricant whatsoever should
be used. Cleaniiness of the wheel and its rotor or
brake drum mating surfaces is important for
proper wheel mounting.

It is also important that wheel stud nuts be
tightened altenately on opposite sides of the
wheel. Refer to Figure 1 for the suggested
tightening sequence.

However, for hub mounted wheels, it is
recommended to add some rust protection
lubricant on the pilot diameter of the hub {only to
facilitate futur removal).

10 1 8 6
3
5
4
7
2 9

Figure 1: Tightening Sequence OEH3B404
3. SINGLE WHEEL
3.1 Removal
1. Stop engine and apply parking brake.
2, Loosen wheel nuts about one turn {do not

remove the nuts). (This is not necessary if
equipped with hydraulic gun.)

Note: For stud-mounted wheels, tumn nuts
counterclockwise for R.H. side and clockwise
for the L.H. side. For hub-mounted wheels,
turn nuts counterclockwise on both side of
the vehicle.

3. Raise the vehicle by its jacking points on
the body. See Section 18, "Body”, under
heading "Vehicle Jacking Points".

4, Unscrew wheel hex stud nuts and
remove: the wheel,
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3.2 Installation

1. Screw in the hex stud nuts (refer to
Figure 1 for sequence) so that whee! will
position itself concentrically with hub.
This is important, otherwise wheel may
be eccentric with hub and will nol run
straight. In this initial step, slightly tighten
the nuts to correctly position the wheel.

2. Tighten stud nuts progressively as shown
in Figure 1. The final tightening should be
done with a torque wrench. Tighten stud

nuts to 450 - 500 Ibfeft (610 - 680 Nem)
for aluminum as well as steel wheel.

3.3 Inspection

Repeat step 2 in previous paragraph.

4. DUAL WHEELS

4.1 Removal

4.1.1 Outer Wheel

Unscrew the hex stud nuts, using the Single
Wheel Removal procedure described previously,
paragraph 3.1.

4.1.2 Inner Wheel
1. Unscrew inner cap nuts.
2. Remove inner wheel.

4.2 Installation

4._2.1 Inner Wheel

1. Screw in the inner cap nuts (shown in
Fig. 2) and refer to Figure 1 for sequence,
so that wheel wil position itself
concentrically with hub.

2. Tighten inner cap nuls progressively
according to sequence shown in Figure 1.
The final tightening should be done with a
torque wrench. Tighten inner cap nuts'to
450 - 500 Ibfeft (610 - 680 Nem) for
aluminum as well as steel wheel.

4.2.2 Outer Wheel
Tighten the hex head nuts (shown in Fig. 2} using

the single wheel installation procedure described
previously.

4.3 Inspection

1. Loosen a hex head nut three tums
{Fig. 2).
2, Tighten the inner cap nut to the correct

torque (450 - 500 Ibfeft [610 - 680 Nem]).

3. Tighten the hex head nul to the correct
torque (450 - 500 Ibfeft [610 - 680 Nem)).

4, Repeat the 3 previous steps for each of
the 10 "hex head nut - inner cap nut
assemblies" according to the tightening
sequence in Figure 1.

OUTER WHEEL

HEX STUD NUT

INNER CAP NUT

Figure 2: Dual Wheel Installation MAXE1202
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Caution: Do not attempt to tighten an inner
cap nut without having previously loosened
the hex head nut.

Note:  When mounting rear dual wheels,
care should be taken to position the tire valve
stems 180° apart to access both inner and
ourter tire valves.

5. CORROSION PROTECTION
OF ALUMINUM WHEELS

1. Clean wheels often by means of a high
pressure water jet. Cleaning may. be
accelerated with mild scap. Do not use
concentrated alkaline cleaning products.

2, When tire is removed, clean and inspect
wheel completely. Remove dirt and
corrosion on rim by means of a wire
brush. Do not use a wire brush on the
outer surface of the wheel.

3. The following measures should be taken
to maintain original appearance of the
aluminum wheels:

» Use a sponge, a soft cloth, or a soft fiber
brush, with a mild soap and warm water
solution o wash the outer wheel surfaces.

« Rinse thorgughiy with clean water.

» Wipe and dry thoroughly to prevent water
stains.

» Wax surface with "Simonize Body Guard',
"Dupont 7 New Car Wax", or an equivalent
product.

o Clean aluminum wheels as required to
raintain criginal look.

Warning: Wheel surfaces may have sharp
or cutting edges which may cause injury to
the hands. To prevent contact with sharp
edges, it is strongly recommended to wear
rubber giloves when washing or polishing
wheels.

6. CHECKING FOR
DISTORTED WHEEL ON
VEHICLE

1. Slightly raise axle to be checked and
place a safety support undemeath.

2. Check the rim for distortion. Install a dial
gauge as shown in Figure 3, then rotate
the wheel one full tum. As the wheel
tums, note any variation on the dial
gauge.

Caution: Take care not to damage the dial
gauge as it may interfere with the balancing
weights on the wheel.

3. The wvariation should not exceed
0125 inch (3,2 mm). |If the rim is
distorted beyond this dimension, the
wheel must be replaced.

4, if doubt exists whether wheel or hub is
distorted, hub may be checked as follows:
Replace the existing wheel with a wheel
known 1o be comect. Revolve the wheel
and proceed with the previously
mentioned tests. If tests are within limits,
the hub is satisfactory, but the wheel is
distorted.

Caution: NEVER STRAIGHTEN ALUMINUM
WHEELS. Never heat aluminum wheels for
the purpose of repairing damages incurred
after hitting a curb or resulting from other
causes. The special alloy in wheels has been
heat treated, and any uncontrolled heating
could alter the wheel structure. Furthermore,
never weld aluminum-forged wheels for any
reason whatsocever.
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Wood block
Figure 3: Suggested Dial Gauge Inﬂallat'?gsm
7. WHEEL STUDS

Stripped threads may be the result of excessive
torquing, or a result of damage during wheel
installation, when placing the wheel over the
studs. Where a damaged thread is discovered,
the stud must be replaced. Broken studs are a
direct result of operating with loose stud nuts or
improperly seated wheels. When a broken stud is
replaced, the adjacent studs on each side of the
broken stud must also be replaced because they
could have been subject to excessive strain and
may have become fatigued.

When installing wheel studs to hubs, check nuts
retaining the wheel stud to wheel hub and if they
are deformed, damaged or severely corroded,
install new paris. Install nut (and washer where
applicable} to new stud and torque to 110 - 130
Ibfeft (150 - 177 Nem) for studs mounted on front
and tag axte wheel hubs and torque to 450 - 500
Ibf=ft (610 - 680 Nem) for those mounted on drive
axle wheel hubs.

7.1 Drive Axle

Wheel can be mounted on the drive axle with
studs (3/4"-16 thread) or hub mounted (7/8™14
thread) and with the inner cap nut (1-1/8™-16
thread). )

7.2 Front and Tag Axles

Wheel can be mounted on tag axle with studs
(1-1/8"-16 thread) or hub mounted (7/8"-14
thread). :

Note: Wheel studs and nuts must be kept
free from grease and oil.  No lubricant
whatsoever should be used.

8. SPARE WHEEL AND TIRE
(if applicable)

in the case of H3 ¢oaches, the spare wheel and
tire are stored in @ compartment directly behind
the reclining front bumper. Access is reached by
unscrewing nuts located at each extremity under
the bumper, then by pushing them upwards.
Lower bumper slowly as it is quite heavy (Fig. 4).

There is no spare wheel in the case of a
converted vehicle. An air shutter is located behind
the reclining front bumper. Access is obtained by
pressing a latch located in the middle and upper
part of the bumper air inlet.

Figure 4: Fron 18057

Note: 1 is recommended that two people
periorm the above operation.

Warning: This compartment has not been
designed for storage. Never leave any loose
objects in this area as it may interfere with
steering linkage mechanism. '
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9. REMOVING SPARE WHEEL
AND TIRE FROM
COMPARTMENT

To pull out the spare wheel and tire, open
reclining bumper according to previous
instructions. Loosen and tum buckle of the
holding chain to release the wheel and dolly
assembly. Open the front service companment,
unscrew the wing nut retaining the support and rail
extension assembly, then pull out the assembly.
Fix it by matching its two holes to the
corresponding mounting pins located in front
center of spare tire compartment. Pull out spare
wheel using sfrap as illustrated in Figure 5.
Remove tire covering, then separate spare wheel
from its dolly by unscrewing the two mounting
wing nuts.

TIRE COVERING

HOLOING CHAIN  DOLLY

PULL QUT STRAP SUPPORT AND RAIL
EXTENSION ASSEMBLY
Figure 5: Spare Wheel Installation MAZE1304

Nole: Reinstall support and rail extension
assembly and fix tire with loading chain before
moving vehicle.

Caution: Check that the bumper is safely
hooked in piace, and that retaining nuts are
firmly tightened after bumper compartment
has been closed.

Note: The jack and wheel nut wrench are
stored in the right side baggage compartment.

10. SPARE WHEEL AND TIRE
MAINTENANCE

Maintenance of the spare wheel and tire consists
in ensuring that tire inflation pressure is the same
as the tire on the coach which has the highest
inflation pressure {refer to Recommended Tire
Inflation Pressure (cold) in this section). Inspect
rim to ensure that there is no important corrosion,
check if spare wheel cover is in good condition
and check that spare tire is securely fastened in
compariment.

Caution: f the spare wheel and tire must be
installed, deflate the tire in accordance with
recommended pressure.

11. FRONT AND TAG AXLE
WHEEL HUBS

Two types of axie wheel hubs are avaitable. One
is lubricated with grease and the other is
lubricated with oil.

11.1 Grease Type Wheel Hubs

Front and tag axle wheel hubs and hub bearings
need to be cleaned and greased every 50,000
miles (80 000 km) or once a year, whichever
comes first. .

11.1.1 Recommended Greases

A good quality Hthium-base grease NLGI No. 1
and 2 are recommended.

11.1.2 Routine Maintenance

11.1.3 Hub Bearing Inspection

1. An inspection should be made after the first
3,000 miles (4 800 km) and then at intervals
of 25,000 miles (40 000 km). When the
wheels are raised, they should revolve quite
freely without roughness.
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2. Hub bearings should have a slight end
movement with the limits 0.0005 inch to 0.002
inch when rocked forward and backwards on
axle stub. See "To Assemble the Hub" in this
section.

11.1.4 To Remove Hub Unit

Refer to "GKN Parts and Service Manual for
Axles, Manual No. 1604", issue A, Section B,
annexed 10 the end of Section 10, "Front Axle".

11.1.5 To Assemble the Hub

Refer t9 "GKN Pans and Service Manual for
Axies, Manual Mo. 1604", Issue A, Section B,
annexed to the end of Section 10, "Front Axle”.

11.2 Oil Type Wheel Hubs

11.2.1 Hub Bearing Maintenance

If applicable, the front and tag axle wheel hubs
use oil lubrication which eliminates periodic
grease repacking of the hubs. A sight glass is
provided for convenient check of cil level. Qil
level should be checked daily and must be
maintained to the level mark in the sigh glass. If
oil is not visible through the sight glass, general
purpose gear lubricant SAE 90 {A.P.l. spec. GL5)
must be added by removing the snap plug in
center of the hub cap to bring oil to the correct
level. To check oil level after vehicle has been
driven, wait at least 15 minules to ensure that oil
has seitled.

Caution: Hub oil fill cap is provided with a

very small vent hole. Qccasionally insert a -

smail tip to avoid hole restriction, as il
prevents overpressure in bearing housing.

12. DRIVE AXLE WHEEL
HUBS

12.1 Description

Drive wheels use a single oil-seal assembly and
are lubricated from the oil supply in the differential
housing. Bearings are tapered rollers, adjustable
to compensate wear. Maintain differential oil level
with general purpose gear lubricant (refer to
“Lubrication Chart and Service Check Points” in
Section 24 for proper oil grade selection) to
ensure adequate oil supply to wheel bearings at
all times.

12.2 Bearing Adjustment

To adjust drive wheel bearings, raise vehicle until
both dual wheels c¢an be tumed freely
(approximately 6 inches from the ground).
Position jack stands under drive axie, then lower
vehicle approximately 2 inches in order to avoid
entire weight of the axle being supported by the
suspension air bellows and the shock absorber
pins.

Remove axie shaft as indicated in "Rockwell Field

Maintenance Manual No. 5" entitled "Single.

Reduction Differential Carriers™ annexed to the
end of Section 11 in this maintenance manual.
Remove gaskets. Unscrew lock nut and remove
adijusting nut lock ring.

To adjust, tighten adjusting nut until the wheel
binds, rotate the wheel while lightening so that all
surfaces are in proper contact. Back off adjusting
nut approximately 1/4 to 1/3 turn to assure 0.001
inch to 0.007 inch end play and to ensure that
wheel turns freely. Replace lock ring, and adjust
nut dowe! pin in one of the holes. The ring may
be tumned over if necessary to allow more
accurate adjustment of bearings.

Tighten lock nut and recheck bearing adjustment.
Replace the axle shaft using a new gasket.
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12.3 Disassembly and Repair

Jack vehicle as outlined above under heading
"Bearing Adjustment” and remove axle shaft as
indicated in "Rockwell Field Maintenance Manual
no. 5" entiled "Single Reduction Differential
Carriers” annexed to the end of Section 11 in this
maintenance manual, Remove wheels and tires.

Caution:  Always mark position of the
wheel on the axle prior to removal, to replace
wheel at the same location, thus avoiding a
new wheel balancing.

Remove lock nut, iock ring and adjusting nut from
axle housing fo prevent the outer bearing from
faliing out. Remove outer bearing cone and roller
assembly.

Remove screws attaching inner oil seal retainer to
hub, and remove inner oil seal assembly.
Remove inner bearing cone and roller assembly.
Bearing cups ¢an be removed from the hub using
a hammer and a long brass dirift.

All parts should be thoroughly cleaned. Bearing
cone and roller assemblies can be cleaned in a
suitable cleaning solvent using a stiff brush to
remove old lubricant.

If excessive wear, deterioration, cracking, or
pitting are present on the bearing cups, rollers, or
cones, the bearings should be replaced. Seals
should be replaced each time they are removed
from the hub. To install new cil seal, use a
suitable adaptor and drive the seal into the
retainer bore until it bottoms.

When installing wheel on spindle, center the
wheel hub with spindle to avoid damaging the seai
with the end of the spindle. Push whee! straight
over the spindle until inside diameter of seal press
fits on wiper ring. Prefill hub cavity with general
purpose gear lubricant (refer to "Lubrication Chart
and Service Check Points" in Section 24 for
proper oil grade selection), Lubricate outer
bearing cone and assemble. Adjust bearing and
lock. Assemble axie flange to axle using a new
gaskel. Apply sealant in stud area. After both
wheels have been assembled according to above

procedure, fill the differential to the proper factory
recommended level.

Note:  During regular inspection, do not
forget to check lubricant level in differential.
Clean thoroughly or replace vent as required.

13. TIRE MAINTENANCE

The most critical factor in tire maintenance is
proper inflation (Fig. 6). No fire is completely
impervious to loss of air pressure. To avoid the
hazards of underinflation, lost air must be
replaced. Improper inflation decreases tire life.

Any underinflated tire builds up excessive heat
that may result in sudden tire destruction thus
resulting in possible loss of vehicle control. Check
inflation pressure on all the tires, including the
spare tire, at least once a week before driving
when tires are cold. This is especially important in
cases where vehicle is operated by more than
one driver.

Warning:  Failure to maintain correct tire
inflation pressure may result in sudden tire
destruction, improper vehicle handling, and
will cause rapid and irregular tire wear.
Therefore, inflation pressures should be
checked weekly and always before long
distance trips.
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PROPER INFLATION

The correct profile for full
contact with the road for
traction, braking capability
and safety.

p——

TREAD CONTACT
WITH ROAD

UNDER INFLATION
Causes abnormal tire
deftection which buikls

up heat and causes
iregular wear,

OVER INALATION

Causes tires to run hard
and o be more vulnerable
to impacts. It also causes
irfegular wear.

TREAD CONTACT
WITH ROAD

Figure 6: Tire Inflation MAXE1205

13.1 Recommended Tire
Inflation Pressure (Cold)

Keep the fires inflated to the recommended
inflation pressure for prolonged tire life and safety.
If the coach is equipped with 315/80 R 22.5 tires,
then see charts below “Standard Inflation
Pressure for H3 Coaches”, or else see the tire
inflation pressures and loadings in the Coach
Final Record in the technical publication box
provided with the vehicle.

Note: For a specific vehicle, infiation
pressures vary according to loadings and type
of fires.

Note: Tires are considered cold when the
vehicle has not been driven for at least three
hours, or driven less than 1 mile (1,6 km),
Driving, even for a short distance, causes tires
to heat up and air pressure to increase,

Note: Never bleed air from hot tires as tires
will then be underinflated. Use an accurate
tire gauge to check pressures. (Do not hit
tires as an inflation check. This is an
unreliable method).

Note: In the case of a converted vehicle,
weigh vehicle fully loaded and pressurize
according to tire manufacturer's
recommendations.

Warning: All tires on the same axie
shouid always be inflated to the same
pressure. There should not be a difference in
pressure between right and left tires on the
same axle. A 5 psi (35 kPa) underinfiation in
one front tire can not only destroy ease of
steering, but creates steering hazards which
can lead to a potential accident.

13.2 Tire Matching

Unmatched tires on drive axle will cause tire

wear and scuffing, as well as possible damage

to the drive unit. Consequently, we recommend
that tires be matched within 1/8 inch of the same
rolling radius, and % inch of the same roling
circumference.
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13.3 Wheel and Tire Balancing

Wheels and tires must be clean and free from all foreign matter. The tires should be in good condition and
properly mounted. Unbalanced wheel and tire assembly can be due to a bent wheel or improper mounting.
Before removing the wheel and tire assembly from the vehicle, check for swaying movement, and if
necessary, check the wheel lateral runout as outlined under heading "Wheel Straightness Check". If tire
balancing is required, refer to a specialist.

13.4 Tire Rotation

The radial tires should be rotated only when necessary. If the tires are wearing evenly, there is no need to
rotate. . If irregular wear becomes apparent or if the wear rate on the tires is perceptively different (from
axle to axle}, the tires should be rotated in such a manner as to alleviate the condition.

Nole: There is no restriction on criss-cross rotation.

Standard Inflation Pressure for H3 Coaches

Normal loading Maximum loading
H3-41 Tires 1 Rims
Ibs kg | Tire Ibs kg | Tire
pressure pressure
(psi) (psi)
Front 316/80R225 (225X9 | 12510 | 5685 |85 16500 | 7500 | 115
Diff. 315/80 R22.5 | 225X9 | 19850 | 9025 | 80 21600 | 9820 | 85
Tag 315/80R 225 |225X9 | 11250 {5115 {75 13700 | 6225 | 95

Maximum gross vehicle weight rating: 49,000 Ibs (22 270 kg)

Normal leading Maximum loading
H3-45 Tires Rims
lbs kg | Tire Ibs kg | Tire
pressure pressure
(psi) {psi)
Front 315/80R 225 |225X9 | 127256 [ 5785 |85 16500 | 7500 { 115
Diff. 315/80 R22.5 |[225X9 | 20900 | 9500 | 80 21600 | 9820 { 85
Tag 315/80 R 225 | 225X9 | 11815 | 5370 | 80 13700 | 6225 | 95

Maximum gross vehicle weight rating: 49,000 Ibs (22 270 kg)
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Service Bulletins and Service Information Documents will be issued from time to time to aquaint 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 should then be filed for future reference.

Number Date Subject

i
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Section 14: STEERING

1. STEERING SYSTEM

\—  HYDRAULIC RESERVOIR
AND FILTER

TIE ROD
STEERING DAMPER
PUMP g
b —eee ( F ::::.-..-:": :
L.

STEERING WHEEL
AND COLUMN

POWER STEERING GEAR

HYDRAULIC CYLINDER —~ ° STEERING LEVER .

Figure 1: Steering System Components

1.1 Description

The steering system is made up of following
components, namely the steering wheel, steering
column, shaft assembly, power steering gear, tie
rod, pitman amm and drag link (Fig. 1).

Hydraulic components are added to transmit,
increase and regulate steering contro! forces,
These elements are:

1. Hydrauiic cylinder ;

2. Steering stabilizer (damper);

3. Avane type hydraulic purmp;and
4. Hydraulic reservoir and hoses.

The steering stabilizer reduces road shocks and
vibrations in the system. The steering gearbox is

2

14004

self powered and provides movement with power
assistance mainly to the left wheel. The hydraulic
cylinder provides an added source of assistance
and, being connected to the right wheel, makes it
such that the total steering forces are produced
with minimal stress on mechanical linkages.

Wheels, hubs, tires, air suspension, brakes, front

suspension and front end alignment are covered
in their respective sections in this manual.

2. POWER STEERING GEAR

2.1 Description

The power steering is located in the front lower
service (Fig. 2). The integral power steering gear
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(TAS 85b) incorporates a manual steering
mechanism, a hydraulic control valve and a
hydraulic power cylinder.

Refer to the "TAS 85 Steering Gear Service
Manual” annexed to this section for the functional
aspecis and maintenance procedure of the power
steering gear.

Caution: Before attempting to adjust the
poppet valves of the power steering gear,
properly set the steering stop screws as
outiined in Section 10, "Front Axfe", under
heading “Turning Angle Adjustment'.

-outlined in the "Chart your Way to Easy Steering

3. BLEEDING POWER
STEERING HYDRAULIC
SYSTEM

To bleed the power steering hydraulic system,
refer to the "TAS 85 Steering Gear Service

Manual™ annexed to this section, under heading
"Fifling and Air Bleeding the System”.

4. HYDRAULIC PRESSURE
TEST

Perform a pressure test as outlined in the "Chart
your Way lo Easy Sieering” annexed to this
section.

5. TROUBLESHOOTING

Perform troubleshooting of the sieering gear as

L

annexed to this section.

6. POWER STEERING
HYDRAULIC PUMP

'6.1 Description

The power steering pump is a vane type, gear
driven, hydraulic unit which supplies hydraulic
pressure for the operation of the steering gear.
The pump is mounted on the engine, beside the
crankshatft pulley.

6.2 Removal and Installation

The pump is accessible through the engine
comparntment rear door. To remove the pump,
disconnect the inlet and outlet hoses from the
pump, then remove the two mounting screws.
Cap hose openings to prevent contamination of
hydraulic system. The mounting .flange gasket
should be replaced whenever pump is removed.
To install pump, reverse the removat procedure.

7. STEERING WHEEL

7.1 Removal

1. Set the battery main disconnect switches to
the "Off" position.

2. Using a fool, such as a little flat head
screwdriver, pry off the electric hom cap.

3. Loosen the small screw in center of cap and
the other retaining the black wire, then
disconnect the white terminal. Remove hom
cap.

4. Loosen and remove the steering wheel nut.

5. Using a suitable puller, remove the steering
wheel.
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7.2 Installation

To install, reverse the removal procedure. Torque
steering wheel nut to 35-45 Ibfeft (47-60 Nem).

8. STEERING COLUMN

8.1 Removal and Lubrication

To disassemble the steering column, refer to
Figure 4 as a guide. The steering column has
three lubrication points which must be serviced
only when needed, using a good quality lithium-
base grease NLGI No. 1 and 2. The lower
steering column U-joint grease fiting is easily
accessible through the front service compartment.
The upper steering column U-oint and the
steering slip joint grease fitlings are accessible
from the front driver's area. To access these
fittings, proceed as follows:

1. From the front driver's area, unfasten and
lift the steering column boot, then remove
the four snap caps on front of upper
steering column cover (refer to Fig. 3).

2. Unscrew the four retaining screws on
upper steering column cover. Remove
the upper cover.

3. Unscrew the three retaining screws on
lower steering column cover. Remove the
lower cover.

4, Position the steering wheel in order to

gain access to the grease fittings.

Note: For an easier access to the slip joint
grease fitting, fift steering wheel to its
maximum position using the release handle
located on the left-hand side of the steering
column.

Figure 3: Steering Column 14008

9. TURNING ANGLE
ADJUSTMENT

To adjust the tuming angle, refer to Section 10,
"Front Axle", under heading "Tuming Angle
Adjustment”.

10. STEERING LINKAGE
ADJUSTMENT

To adjust the steering linkage, refer to Section 10,
"Front Axile", under heading “"Front End
Alignment”.

11. PITMAN ARM

11.1 Removal

1. Remove cotter pin, nut and washers from
drag link ball stud at pitman arm.

2. Disconnect drag link from pitman arm,
using jaw style pullers (pressure screw
type).
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Warning: Always wear approved eye
protection when operating pullers.

Caution: Do not drive pitman arm on or off
pitman shaft as this can damage the steering
gear.

Caution: Heating of components to aid in
disassembly is not allowed because it has a
detritnental effect on axle components and
steering linkages.

STEERING GEARBOX

PITMAN ARM )
CENTER POSITION i
’ k——— VERTICAL LINE

I
---!-—i-—- 2430

Figure 4; Pitman Arm Adjustment 14007

3. Remove pitman arm clamp bolk nut,

washer and bolt.

4. Check the radial position of the pitman
arm in relation to the sector shaft prior to
removal of pitman arm.

5. Add reference rarks to the arm and shaft
if necessary 10 ensure correct alignment
at reassembly.

6. Remove pitman arm. A chise! will help

you loosen the pitman amm. Use a puller
if you cannot remove the pitman arm
manually.

11.2 Installation

1. Position pitman arm on sector gear shaft
with reference marks aligned. Ensure that
the clamp bolt groove matches.

2. Install bolt, washer and nut. Tighten nut to
280-300 Ibfsft (380-408 Nem).

3. Connhect drag link to pitman arm. install
washers. Tighten nut to 200-220 Ibfeft
(272-300 Nem). Afterwards, install a new

cotter pin.
11.3 Adjustment
1. Disconnect the drag link from pitman arm.

Center steering wheel by dividing the total
number of steering wheel turns in two.
Scribe a reference mark on steering
gearbox at the center previously
determined.

2. Using a protractor, check the angle of the
pitman arm (refer to Fig. 4 for details).

3. The pitman arm should be adjusted to an
angle of 3° = 3° in relation with the vertical
axis (towards rear of vehicle}). If not,
unscrew and remove bolt, nut and
washer. Remove the piman am
according to the procedure outlined under
previous heading "Pitman arm rermoval”.
Adjust to the proper angle.

4. When adjuétrnem is achieved, replace
bolt, nut and washer, and torque to
280-300 Ibfeft (380-408 Nem).

12. MAINTENANCE

The power steering system requires litlle
maintenance. However, the system should be
kept clean to ensure maximum operating
performance and troublefree service. Periodic
inspections should also be made to check
leakage.
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When the slightest evidence of dirt, sludge or
water is discovered in the system, disconnect fluid
lines at the power steering gear to drain the
system. Drain and refill the system with "Dexron-
HE or Dexron-Iil" automatic transmission oil.

Air in the hydraulic system will cause spongy
action and noisy operation. When any hose has
been disconnected or when fluid has been lost for
any reason, the system must be bled. Bleed
system as oullined under heading "Bleeding
Power Steering Hydraulic System” later in this
seclion.

Warning: Do not operate the pump
without fluid in the power steering fluid
reservoir.

if the steering linkage between the steering gear
and the two front wheels is not properly adjusted,
bent, twisted or wom, the steering of the vehicle
will be seriously impaired. Whenever any steering
linkage part is repaired, replaced or adjusted,
steering geometry and front wheel afignment must
be checked and necessary corrections made.
Refer to Section 10, entifled "Front Axie” for Front
End Alignment.

At regular lubrication intervals, the steering-

linkage should be thoroughly inspected for wom
or loose components.

After the vehicle has been operated continually
and high mileage figures have been reached,
overhaul of the various steering units will be
required. General overhaui procedure normally
requires removal of the entire assembly, cleaning
and inspection of all parts and final assembly.

Careful inspection of all parts during overhaul is
very important and must not be neglected.

All lubrication fittings must be cleaned before
applying lubricant. Moreover, always be sure the
equipment used in applying lubricant is clean.

Every precaution should be taken to prevent entry
of dirt, grit, lint or other foreign matter into lubricant
containers. Replace fitings that have become
broken or damaged. Lubrication intervals, as well
as the recommended lubricants for the steering
components, are given in the "Lubrication and

Servicing Schedule” in Section 24 of this manual.
The intervals given in the schedule are
recommended for normal service. More frequent
intervals may be required under severe operating
congditions.

12.1 Power Steering Reservoir
and Filter

The power steering reservoir is located on R.H.
side of engine compartment, on front wall (Fig. 5).

At regular intervals, fluid level should be checked
in the reservoir and fitter assembly. Furthermore,
the oil filter cartridge element in the power steering
reservoir should be replaced every 50,000 miles
(80 000 km) or once a year, whichever comes
first.

12.1.1 Oil Level Check Procedure

1. Stop engine. Open engine compartment
R.H. side door.

2, Unscrew and remove the dipstick located
on top of reservoir and wipe with a clean
rag.

3. Replace dipstick in reservoir. Remove it

again 1o check fluid level.

4. Adjust level to "FULL" mark, using
*Dexron-lIE  or Deaxron-illI” automatic
transmission oil.

5. Replace and tighten the dipstick.
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P L
Figure 5: Engine Compartment R.H. side Door 14006

12.1.2 Filter Replacement

1. Unscrew and remove the wing nut
located on top of the power steering
reservoir.

2. Remove the reservoir cover and gasket.

3. Remove the retaining spring and finally

the filter cartridge element.

12.2 Steering Stabilizer
Cylinder (Damper)

This vehicle is. provided with a steering stabilizer
cylinder installed on right-hand side of front axle.
The cylinder is non-repairable, so if oi! leakage is
evident or cylinder has no resistance, the
complete unit must be replaced. Lubricate the
gteering stabilizer cylinder rod end every 6,250
miles (10 000 km) or twice a year, whichever
comes first Good quality lithium-base grease
NLGI No. 1 and 2 are recommended. Inspect the
sphericai joint regularly. In case of wear, replace
rod end assembly.

12.3 Hydraulic Cylinder
Assembly
The hydraulic cylinder is installed on the right

hand side of front axle. Repair kit number 66-0902
containing seal is available. Lubricate the fittings

at each cyiinder end of the power steering cylinder
every 6,250 miles (10 000 km) or twice a year,
whichever comes first. Good quality lithium-base
grease NLG! No. 1 and 2 are recommended

12.4 Drag Link

Lubricate the fittings every 6,250 miles (10 000
km) or twice a year, whichever comes first. Good
quality lithiurn-base grease NLGI No. 1 and 2 are
recommended.

12.5 Power Steering Hydraulic
Pump
For the maintenance of the power stééring

hydraulic pump, refer to the "Vickers Overhaul
Manual” annexed 1o this section.
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13. TORQUE CHARTS
TORQUE (DRY)

Descriptions References Ibfsft Nem
Drag iink end stud nut (on steering arm) Fig. 1 ) - 160-300 218-409
Drag link end pinch bolt nuts Fig. 1 50-85 68-88
Drag link end stud nut (on pitman arm) Fig. 1 160-300 218-409
Tie rod end screw pin nut Fig. 6, T1 100-175 136-237
Tie rod end pinch bolt nuts Fig. 6, T2 65-75 88-102
Hydraulic cylinder fixation nuts fig. 6, T1 160-300 218-409
Steering stabilizer cylinder fixationnuts | Fig. 7, T2 -~ 100120 136-164
Retaining rod support fixation nuts Fig. 7, T3 150-200 204-273
Steering damper and hydraulic cylinder Fig. 7, T4 66-70 90-95
mounting support nuts
Steering top lever nuts Fig. 7, T5 150-200 203-271

Figure 6: Tie Rod End 14009 Figure 7: Front Axle Components 14010




Section 14: STEERING

14. SPECIFICATIONS

Power Steering Gear

MBKE oottt s s ss s es s sem R oS4t e e e e et eee et e s et e et et TWR
OGRI ..ottt ettt cn s s b cemseaesessssnr s es s ra AR s 884 cr e s e neseeses e ee et et s et ba s emsss st ee s e ee s e oneseeeemnes TAS 85
SUDPHET NUIMDET cov...covosrsss ettt sessb st s bes s eenetsenseseesse s se s e e s ee e s ee s b ese s e ee e eseees s eemsene TASB5040
PLEVOSE NUIMIDET ....o...vvvve s sesseaesceseesrerecaeeartssb e e st s sames s e seees s eas e sae s e e sa s e s s s o st n et st otbem e s emess e eeeeene 66-0927
B N et e et s s e e e SR A bt et st et sremee e em e e oA SO Aottt 18,000 ibs (8 200 kg)
PRESSUIE TBUIMG .ovevrevicvasiisissssemssersemssasesacesnessas s aae e e sass s serasessrenesesoessesseesemsess emems s ens s sessessonmessemnsesteesenne 2,175 psi (150 Bar)
GIBAN FALIOc11ev vt st st s sersess s eese st res s s b b st eee e et e et e b et et s et r s e e eee s e e 23.3:1
MiINIMUM PUMP FOW FOT 1.5 DWUSEC....c.reuuueesi e renessessessesssesinssseeessseessssressssessenssssassmmesesse s esoeeseeeseese e 3.5gpm (13.2 Ipm)
Power Steering Pump

MBKE ..cesrre s e e s st s e e Rt e e et r e Aot s e s et e e et e e eme e een e Vickers
YD e bt s e e SRR RS s era e e r et et e et £ e mte s or e et V20

Religf valve setting 2,000 psi (13 790 kPa)

CBPECHY 1-.oeeeeeen s ien s tiesbe s enesacece e cerrsssssess s sess e 8s e sees e sene e e ss st et eemes eesrssae s e set s 11 GPMA1200 RPM
IEE POttt s s tras et es s s a bbb e e s eetse s s e sas s e eeemeeem e s e et eeesseeseeen 1 1/4 NPT
Cutlet port 3/4-16 straight thread SAE o-ring boss conn.
SUDPHET NUMBDEE cuvvesvvvseceerresssscensesessesee et sasssssssessssssessceessrosssensensesseessasssaeeemssoseessmsoseses V20NF-1P11T7-38C6H22LH

PrOVOBT NUMIDEI ...cv.o. oot eraestescsees e ssses e sttt s cme st eesseeset e e erasemeememm st s ee e esees et oot e e seseeeeeeeseesees s
Gasket - Supplier number ...
Gasket - Prevost number

MK et r st et e e e eeee s oo e e e et et et ettt oo see e et ettt eeee et eeen oo Nelson Muffler
O CHPACHY <.vvueeecerissieesccereereessansensscns e ssensbass seressarssessasmaessoeseseseeet e este e seessseeseemmmesse s seeeemeenseses e e e s e 4 US qgts (3.7 liters)
Supplier number y 91410A
66-0982

Nelson Muffler

83804 E

66-0987

Gabrie!

EXIRNUBH IBNGIN oot er s et nst st e seesommesrere e sare et et e st sem et et eee s emee et st et ees et ee e 32.73x0.12"
CONAPSEG IBNGIN....ue. e eeaen vt e beert e st eeames sereetere s e s e e es st et e et et ee e o e e e ee e eeeeeene 20.2610.12"
SHOKE - cereee et cstiscevcesmensen s emanans ses s s st b s 2 et et ettt sene sttt e Esnem et e et sttt et e eeeen et ee e st s e emeseeens 12.4730.12"
SUPPHEE NMUITIDET .....ovvs s rseeesessesiessee s srsnsssssssssassas s sressesssseessessresase sosesssesseesessosasssenemem s emeeeeseeems e e eee st ees e eeseses 651535
PrOVOSE MUMIDRT ......oovstssieersescrcreec s escsmsrbsrestessssssneseesssnsssssat s nessesnssesmssmsessssss st s st e st mes e e ee e eeee et eeneeseesemeen e eessseenss 66-0979
DIUSE CAD - PTEVOST MIUIMDET «.ce.vuvvveieeececeeeseeresesst e st s amenssasesereesesssressmsss e se e et st seeeess et eeseese s e eesee e eees e sees oo 66-0980

MBKE ..ot srem st s s b e bR AR bt e sen et s e e na e ee e Hayes-Dana
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MAINTENANCE

Mi13-16
INFORMATION
DATE:  MARCH 2013 SECTION : 14 - Steering
SUBJECT: DRAGLINK TURNBUCKLE CLAMPS ORIENTATION -
ALL MODELS

IMPORTANT NOTICE

This Maintenance Information supersedes the info contained in your maintenance manual. This
modification is recommended by Prevost to increase your vehicle's performance. Note that no
reimbursement will be awarded for carrying out this modification.

APPLICATION
Model
All models with I-beam front axle and turnbuckle draglink.
Model Year : 1994 up to 2013
DESCRIPTION

This Maintenance Information supersedes the info contained in your maintenance manual. Add
this bulletin to the steering section of the pertaining maintenance manuals.

On all models starting with model year 1994, particular attention must be awarded to draglink
turnbuckle clamp orientation at part removal and replacement.

Proper clamp position is shown here and should be maintained at all times.

Note horizontal orientation of clamp bolt and bolt insertion direction.
Prescribed torque for clamp bolt (arrow) is between 50 and 60 Ibf-ft. Applies to both clamps.

<QF7720955 rev 2>
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If replacement is required, order the following parts:

Part No. Description Qty
160932 Turnbuckle 1
661133 Clamp 2

NOTE
Material can be obtained through regular channels.

PROCEDURE

The scope of this procedure is to inspect the steering draglink turnbuckle clamp orientation on
vehicles with an I-beam front axle.

If required the procedure details how to perform the replacement of the turnbuckle and clamps
without undergoing a vehicle alignment.

Park vehicle safely, apply parking brake, stop engine and set battery master switch(es) to the
OFF position prior to working on the vehicle.

1. Setting-up for the procedure

Drive the vehicle in the service bay,
making sure to leave the steering wheel
as straight as possible.

Mark steering wheel position with a pair of
masking tape. Align the tapes by placing
one piece on the dashboard and the other
on the steering wheel.

This will be your reference to restore the
steering to its original state if any part
replacement is required.

Note that on vehicles having a substantial
steering wheel indexation or offset, the
vehicle wheels may not be straight ahead
when starting procedure. This does not
affect the procedure in itself.

Leave vehicle on the ground to make sure
the wheels will not move.

<QF7720955 rev 2>
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Recline the front bumper and remove
spare tire.

RECLINING BUMPER

/ OPENING HANDLE

Locate the steering gear pitman arm on
the driver's side of the spare tire
compartment.

2. Steering operation inspection
Turn wheels all the way left.

No contact should occur between pitman
arm and bolt.

If contact occurs, replace both clamps and
turnbuckle.

Refer to Catbase parts manual to select
appropriate parts for your vehicle.

Follow replacement procedure below.

<QF7720955 rev 2>



3. Pitman arm and bolt shank
inspection

If no contact occurs in the above
inspection, visually inspect the fore clamp
bolt shank and pitman arm surface for
previous contact marks.

Typical signs of contact may be a circular
rust spot (1) on the pitman arm and/or
flattened threads on bolt shank end (2).

If any one of these contact marks is
visible, replace clamps and turnbuckle
following procedure below.

If there is no contact evidence, proceed to
clamp inspection.

4. Clamp inspection

Proper draglink clamp orientation is shown
here.

Note horizontal orientation of clamp bolt
and bolt insertion direction.

Clamps should not be bent or squeezed
by the bolt. If this is the case, they have
been over torqued and should be
replaced. Refer to replacement procedure
below.

If clamps are in good condition but are not
properly oriented, rotate the clamps as
shown.

If clamps are properly oriented and in
good condition, proceed to interference
inspection.

Clamp is b

.u.

MI13-16 / Page 4 / 6

—————
PITMAN ARM

ent. Replace clamp.

<QF7720955 rev 2>



5. Turnbuckle replacement procedure

Apply this procedure to change the
turnbuckle without undergoing a vehicle
alignment.

Mark center of ball joint.

Measure distance (A) between center of
ball joint on pitman arm and draglink end.

A:

Unfasten clamps.
Release the clamps.

Rotate turnbuckle by inserting a tool like a
round nose chisel in the turnbuckle holes.

Install the new clamps on the new
turnbuckle. Make sure bolts are inserted
as shown on the clamps.

Apply a small amount of anti-seize
compound to the turnbuckle threads.

Engage the turnbuckle female threads two
or three turns on the ball joint end.

> Two people are required for next steps.

Align turnbuckle and draglink. Have a
partner turn the steering wheel to position
the turnbuckle male threads ready to
engage in the draglink.

Engage by turning the turnbuckle in the
draglink while applying a light tension on
the steering to help thread insertion.

Adjust the turnbuckle until you reach
measure (A) noted earlier.

At this point, make sure threads are visible
the entire length of the slots on the
draglink and turnbuckle female ends.

Finish by making fine adjustments to align
the tape marks on the steering wheel.

This will return the steering to its original
state.

Make sure the ball joints at each end of
the draglink assembly are in neutral

MI13-16 / Page 5/ 6

THREADS MUST BE VISIBLE
THE ENTIRE LENGTH OF THE SLOT

<QF7720955 rev 2>



position (centered) before final clamp
tightening.

Clamp bolts should be installed horizontal
with bolt head as shown. Tighten clamp
bolts to 50-60 Ibf-ft.

Mark bolt head with torque seal.

Remove rust and restore the paint finish
on the pitman arm to mask any contact
marks. This way any future contact will be
revealed.

6. Interference inspection

> Two people are required for next steps.

Turn the wheels fully in both directions
while another person inspects the linkage
for interference with surrounding structural
parts and components.

Minimum acceptable clearance is 3/8”.

Waste disposal:

MI13-16 / Page 6/ 6

Discard according to applicable environmental regulations (Municipal/State[Prov.])/ Federal)

Access all our Service Bulletins on

http.//prevostparts.volvo.com/technicalpublicatios/en/pub.asp

Or scan the QR-Code with your smart phone.

E-mail us at technicalpublications_prev@volvo.com and type “ADD” in the subject to
receive our warranty bulletins by e-mail.

<QF7720955 rev 2>
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rPrREVOST

Service Bulletins and Service Information Documents will be issued from time 10 time to aquaint 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 should then be filed for future reference.

Number Date Subject

11
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Section 16: SUSPENSION

1. DESCRIPTION

The vehicle is provided with an air suspension
system. The system consists of air springs, height
control valves, radius rods, sway bars and shock
absorbers. The system operation is fully automatic

and mainiains a constant vehicle height régard-
less of load, or load distribution.

The vehicle can also be equipped with systems
such as Front kneeling & hi-buoy, Low-buoy, Hi-
buay, andfor Levellow. For a description of all
these systems, refer to the appropriate heading in
this gection.

1. Front Axle Air Springs

2. Drive Axle Air Springs

3. Tag Axle Air Springs

4. Front Axle Height Control Valve

7 3 2 5

5. Drive and Tag Axles Height Control Valve
6. Tag Axle Lift Control Valve
7. Tag Axle Relay Valve
8. Accessories Air Tank
1
=
v
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¢
v
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-
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Figure 1: Pneumatic Suspension Components
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2. AIR SPRING ¥ (IF APPLICABLE)

The “rolfing fobe"type air springs are made from a
special compound rubber molded to the proper
contour and dimensions. The entire vertical load
of the vehicle is supported by these springs. Each
of the three axles is provided with air springs that
are attached to the subframe and to the axles.

NUT——+ o= ox +«—— NUT

‘%1 +- AIR SPRING

1——— NUT (2)

Figure 4

16007




Section 16: SUSPENSION

2.1 Inspection
1. Check operation of bellows.

2. Visually inspect bellows for evidence of cracks,
punctures, deterioration, or chafing. Replace
the bellows if any damage is evident.

3. With the primary air system at normal operat-
ing pressure (95 - 125 psi (655 - 860 kPa)),
coat all suspension air fine connections and
bellows mounting areas with a water and soap
solution. Bubbles will indicate an air leak, and
none is permissible. Repair or replace defec-
tive paits.

Note: If air spring is removed from vehicle,
bellows can be lightly inflated and submerged
in water to detect any leakage. If any leakage
is detected, replace bellows.

Warning: To prevent personal injury, do not
apply more than 10 psi (69 kPa) air pressure
with the air spring unmounted.

2.2 Removal

Note: Suspension air springs (front, drive,
and tag axles} can be removed without remov-
ing the entire axle assembly.

1. Safely support vehicle at the recommended
body jacking points.

To gain access to a given air spring, the corre-
sponding whee! can be removed as follows:

a) Jack vehicle until the tire clears the ground,
and place safety supports undemeath
body.

Caution: Only the recommended jacking
points must be used as outlined in Section 18,
“Body".

b) Support the axle with a suitable hydraulic
floor jack at the recommended jacking
paoint,

¢) Remove wheel.

2. Exhaust compressed air from accessory air
tank by opening drain cock under reservoir.

3. Disconnect the height contro! valve link and
pull down the overtravel lever to ensure all air
is exhausted from air springs.

Note: While performing this step, do not
change the height control vaive overtravel
lever adjustment.

4. Disconnect air line from air spring, remove
elbow (if applicable), and cover both the line
end and fitting to prevent the entry of foreign
matter.

5. Remove the two air springs upper nuts, and
then the two lower nuts. Remove air spring.

2.3 Installation

1. Compress air spring as necessary, then align-
ing studs with their holes, position air spring
between both the lower and upper supports.
Thread the lower nuts and the small upper nut
a few tumns.

2. Tighten and torque the lower stud nuts, and
then the upper one to 20 - 25 Ibf-ft (27 -
34 N'm),

3. Thread the remaining upper nut (large nut) and
tighten to 20 - 25 Ibf-ft {27 - 34 N-m).

4. Install efbow (if applicable), then connect air
line.

5. Connect the height control valve link,
6. Build up air pressure in system.

Nole: To accelerate this operation, air reser-
voirs can be filled from an exterior air supply
connected to the accessory tank fill valve or to
the emergency fill valve.

7. Check operation of bellows, and with the pri-
mary air system at nortmal operating pressure
(95 - 125 psi (655 - 860 kPa}), coat the air line
connections and air spring mounting areas
with a water and soap solution. Bubbles will
indicate an air leak, and none is permissible.
Repair or replace defective parts.

8. Remove the hydraulic floor jack from under the
axle, then lower vehicle to ground.

3. SHOCK ABSORBER

Double-action, telescoping-type shock absorbers
ensure a smooth ride and enhance vehicle stabil-
ity on the road. All shock absorbers are eye-type
mountings. The front and tag axles are each pro-
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vided with two shock absorbers while the drive
axle is provided with four of them.

Shock absorbers are non-adjustable and non-
repairable. Maintenance requiremenis involve
replacement of the rubber mounting bushings,
and tightening of all shock absorber pins at the
proper torque (350 - 400 Ibf-ft (475 - 545 N-m))
when shock absorber replacement occurs. If a
shock absorber becomes inoperative, complete
unit must be replaced.

Caution: When a shock absorber is found
defective, always replace with a new set on
affected axle, except if there has been a recent
replacement of one unit. The following method
will help in determining if both shock absorb-
ers on the same axie have to be replaced.

3.1 Inspection

Loosen lower mounting of both shocks, then
carefully attempt to raise and lower the bottom
portion of each shock. Note. the rate of effort for
distance of travel. Replace both shocks if a defi-
nite differential rate is found.

The shock must be bench checked in an upright,
vertical position. If checked in any other position,
air will enter the cylinder tube and make the shock
absorber appear defective.

Proceed as follows to check shock absorbers:

1. With the shock absorber in a vertical position
{top end up), clamp the bottom mount in a
vise.

Caution: Do not clamp the reservoir tube or
the dust tube.

2. Rotate the dust tube. Notice any binding con-
dition (may be compared with new unit). Bind-

ing condition indicates a scored rod. Units with -

scored rods should be replaced.

3. Fully extend shocks and check for leaks in the
seal cover area. Shock fluid is a very thin hy-
draulic fluid that has a characteristic odor and
dark brown iint. A sfight trace of shock fluid
around the seal cover area is not a cause for
replacement. The shock seal is designed to
permit a very -slight seepage to lubricate the
rod. Units which leak should be repiaced.

4. Visually check shock for dents that could
cause the shock to bind. Also, check for a bent
rod.

5. Extend and collapse shock to determine that it
has control (resistance)} in both rebound and
compression.

6. Visually inspect the shock mountings and ve-
hicle mountings for:

a) Broken mounts;
b) Extreme bushing wear;
c) Shifted bushing or sleeve;

d) Deep cracks in bushing material (shallow
surface cracks are normal);

e) Loose shock absorber pins;

f) Presence of convex washers, and position
of them according to the rubber bushing.

3.2 Removal

1. Remove nuts and washers from shock ab-
sorbers on upper and lower mounting pins,
taking care to identify the inner and outer
washers 10 ease reinstallation. Refer to fig-
ure 5 for details,

SHOCK ABSORBER PIN
350-400 LBF-FT
(475-545 N-M)

QUTER WASHER

INNER WASHER—T (((@‘1
RUBBER BUSHING —} @'@\
RETAINING NUT t
70-80 LBF-FT (95-110 N-M)

Figure 5 16008

2. Remove the shock absorber assembly from
pins.
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3. Remove the two inner bushings from the
shock absorber, and discard them.

3.3 Installation

1. Ensure that the shock absorber mounting pins
are tight and that the threads are not stripped.

2. Install new rubber mounting bushings on
shock absorbers (upper and lower).

3. Place the inner washers (with washer convex
side facing the shock absorber rubber bush-
ing) on each shock absorber pin (see fig. 6).

Figure 6 . 16000

4. Install the shock absorber eyes over the
mounting pins, then the outer washers (with
washer convex side facing the shock absorber
rubber bushing) on each shock extremity.

5. Place the lower and upper mounting pin stud
nuts and lorque them to 70 - 80 Ibfft (95 -
110 N'm).

4. RADIUS ROD

Radius rods are used to secure the axles in the
proper transversal and fongitudinal positions. Five
radius rods are provided on the front axle sus-
pension (four longitudinal and one transversal),
four on the drive axle suspension (three longitudi-
nal and one transversal} and also four on the tag
axle with a layout similar to the drive axle. Refer to
figures 1 and 2 for details. These rods transmit
both braking and driving forces from the axles to
the vehicle body.

RADIUS ROf SUPPORT

RETAINING PLATE
TAB WASHER

T

NUTS (100-110 LBF-FT)

Figure 7 16010

4.1 inspection

The following instructions apply to all radius rods
used on this vehicle:

1.
2.

Clean all parts thoroughly.

Inspect radius rods for distortion and cracks.
We recommend the "Magnafiux™ process to
detect cracks in the radius rod. Any damaged
part should be replaced with a new one.

Note: New bushings should be used when
rods are replaced.

-3

The radius rod bushings should be checked
periodically for signs of shearing, deterioration,
or damage. Any defective part should be re-
placed with a new one.

4.2 Removal

1.

2.

Flatten the tab washer which secures the two
retaining nuts (or bolts), then unscrew the nuts
(or bolts) at each extremity of the radius rod
(see fig. 7).

Remove the retaining plates and radius rod
ends from anchor pins, then remove the radius
rod.

4.3 Bushing Removal

1.

Safely support the radius rod as shown in fig-
ure 8.
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Figure 8 © teom

2. Place a flat steel disc, slightly smaller than the
outside diameter of the bushing (see fig. 8).

3. Using an arbor press or a suitable driving tool,
press or drive the old bushing out of the rod
and discard the bushing.

4.4 Bushing Installation

1. Lightly Spray the inner and outer surfaces of
radius rod bushing with water.

Caution: No lubricant whatsoever is to be
used on the rubber bushing.

2. Safely support the radius rod, and place new
bushing on top of the radius rod end.

3. Place a block of wood on top of bushing and
press on it manually.

4. If necessary, use an arbor press or a suitable
driving tool. Press or drive the bushing into the
radius rod end until it extends equally on both
sides of the rod.

5. It is also possible to proceed diferently. Place
radius rod bushing on a plane surface. Spray a
light coat of water on the inner and outer sur-
faces of radius rod bushing.

6. Take radius rod, align the bushing. Tap radius
rod on bushing untif iatter is positicned cor-
rectly.

Figure 9 16012

4.5 Installation

1. Lightly Spray the anchor pin with water. Place
the radius rod end over the anchor pin.

=T
B @ A: 110-130 LBF+FT

(] 4 150-175 N-M
Ag (LUBRICATED)
B: 20-40 LBF-FT
27-54 NeM
{LOCTITE)
A

Figure 10

16013
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2. Position the retaining plate. Install the tab 5. With the vehicle at normal ride height, apply oil

washer and nuts {or bolts). on threads and tighten all radius red anchor
] ' lts 1o 110 - 130 Ibfft (150 -
Caution: Always use new tab washers at ?g‘s '&l.ltrﬁ}‘or bolis to ft (150
instailation.

Caution: It is extremely important upon re-

3. Tighten the nuts (or bolts) lightly, and repeat at connection of the rods that the proper clear-

the other end. ance height between the axle and body is
4. Refer to heading "Suspension height adjust- maintained, Otherwise, the rubber bushings in
ment" later in this section, and set the vehicle radius rod ends will become preloaded, thus
to normal ride height. reducing the life of these parts.
5. SWAY BAR

A sway bar is provided on the front and drive axies to increase vehicle stability. It controls lateral motion
{swaying movement) of vehicle.

SWAY BAR—T' NUT 70-80 LBF-FT (95-110 N-M)

RUBBER BUSHING\S:
o)== 440 0%

4 NUT 70-80 LBF-FT (95-110 N-M)
PIN 350-400 LBE-FT L LINK

(475-545 N-M)

Figure 11 16014

5.1 Removal 5.2 Installation

1. Disconnect the two links from sway bar. 1. Loosely install the sway bar.

2. Safely support the sway bar. Unbolt the four 2. Tighten the eight bushing collar nuts to 70 - 80
bushing collars from subframe. Ibfeft (95 - 110 Nemy}.

3. Remove sway bar. 3. Tighten sway bar link upper nuts to 215 - 225

» - L] l 70 = 0
Note: Sway bar bushings are slitted to ease gg ggo 113 g?\leT) and lower futs to 8
their removal.
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6. SUSPENSION AIR SYSTEM

6.1 Description

The suspension air system has its own air reser-
voir (accessory tank) which is located in the reclin-
ing bumper compartment. Pressurized air from the
main fank (wet tank) flows through a pressure
protection vaive (PR-2) and an air filter which are
both located in front service compartment, and
then flows to the accessory air tank.

The pressure protection valve (PR-2) is mounted
fo the supply port of the air filter. This valve con-
trols the pressure at which compressed air would
be delivered to the accessory air tank. The valve
remains closed until a preset pressure is reached
(approximately 70 psi (485 kPa)). It then opens
and passes air out the delivery port.

The main use for this vaive is to protect the main
air system by ensuring at all times a sufficient air
pressure in the main system (i.e. air delivered to
the accessories will be shut off in case of a de-
crease in pressure). Maintenance and repair in-
formation on the pressure protection valve is
supplied in the applicable bookiet, annexed to
Section 12, "Brakes and Air System”™ under refer-
ence number SD-03-55.

6.2 Inspection

The following inspection shouid be performed at
established service inspection periods. Performing
these procedures will allow substandard perform-
ance to be discovered before the condition be-
comes bad enough to cause operator complaints
and failure on a run,

1. Visually inspect the suspension air lines for
evidence of chafing on metal parts or other
damage.

2. Visually inspect the air springs for cracks,
abrasion or cther damage.

3. Replace any parts found to be'damaged.-

6.3 Air Line Test

With the main air system at normal operating
pressure, coat all suspensicn air line connections
and air spring mountings with a solution of scap

10

and water. Air leakage will produce soap bubbles,
Any leak found must be corrected as no air leak-
age is permissible.

6.4 Air Tank Maintenance

Refer to Section 12, "Brakes and Air System”
under heading "Air Reservoir Maintenance® for
complete instructions on air tank maintenance.

7. SUSPENSION HEIGHT
ADJUSTMENT

The flow of pressurized air from the accessory air
tank to the air springs is controlled by three height
control valves. These valves are mounted to the
subframe and connected to the axies through an
arm and link connection. This connection allows
the valves to apportion air pressure in the springs
to the vehicle load, maintaining normal ride height.

Immediate response height control valves in-
crease or decrease the air pressure in the sus-
pension system as required. One height control
valve is located at center of front axle, and regu-
lates air to front axle air springs in order to main-
tain the vehicle at the required height. Two are
located at the drive axle, one on each inner side of
rear wheelhouse. Refer to figure 12.

OVERTRAVEL LEVER

<+—RETAINING ROD

Figure 12 16015
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The appropriate vehicle body height is obtained by
measuring the clearance of the air springs in-
stalled on the front and drive axles. The clearance
should bhe 12+ 0.25" (3056 mm) for the air
springs installed on the front axie and 11.5 + (.25"
(292 £ 6 mm) for those installed on the drive axle.
Refer to figure 23 to identify the correct location
where the measure has {o be taken. At this point,
it should not be necessary to make an adjustment
under normal service conditions. However, if an
adjustment is required, change the position of the
overtravel lever in relation to the overtravel control
body. The lever should be moved up to raise the
height of vehicle, and down to lower it. Check that
main air pressure is at normal operaling pressure
and raise the vehicle to the specified height.

Caution: Always adjust on "fill cycle™. If it is
necessary o lower vehicle height, release
sufficient air to be well below height, and ad-
just to height or fill eycle.

To adjust suspension height, proceed as follows:

1. With the vehicle at normal operating air pres-
sure, check the air spring clearance as illus-
trated in figure 13. This clearance should be
12+ 0.25" (3056 mm) for the front axle air
springs and 11.5+0.25" (202+6 mm) for
those on the drive axle.

r - "
CHECK
CLEARANCE
H
A 00
vy
[}
(1) Y o
\\
Figure 13 16018

Note: The measure should be taken from
under the upper air spring support on sub-
frame to top of the lower air spring support on
axfe (refer to fig. 13 for more details). If ad-
justment is required, begin with the drive axle.

11

2. Loosen the two adjusting nuts on the connect-
ing rod of height control valve to raise or lower
the overtravel lever until the desired clearance
is reached.

3. lf there is not enough play on adjusting nuts, it
is possible to make further adjustments by
loosening the clamp on the rubber coupling
and bringing it up or down.

Note: Allow suspension to stabilize before
taking reading.

4. When the desired height is obtained, tighten
adjusting nuts and clamp.

8. HEIGHT CONTROL VALVE

8.1 Operation

The height control valves automatically add air to,
or release air from air springs o maintain constant
suspension height regardless of load, or load
distribution, Each valve adjusts independently
according to the following conditions:

8.1.1 Loading Position

. As the load increases and lowers the wvehicle

body, the overtravel lever commands the height
control valve to add air to air springs.

8.1.2 Neutral Position

When vehicle body reaches the normal ride
height, the height control vaive overtravel lever
reaches the "neutral” position and keeps both the
supply and exhaust ports closed to ensure normal
ride height is maintained. This condition remains
static until the vehicle load is altered.

8.1.3 Unloading Position

As the load decreases and raises the vehicle
body, the overiravel lever commands the height
control valve to release air from air springs.

8.2 Maintenance

The height control valve -requires no periodic
maintenance. Height control valve linkage oper-
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ates on rubber bushings and no.lubrication should
be attempted at this point.

8.2.1 Removal and Installation

Before disconnecting any height control valve air
lines, securely suppon the vehicle by its jacking
points on the body. Refer to heading “Vehicle
Jacking Points”in Section 18, "Body".

1. Exhaust air from air system by opening the
drain cock on accessory air reservoir. Remove
height control valve as follows. :

2. Disconnect overtravel lever from link and pull
down lever to exhaust remaining air from air
springs. '

3. Disconnect air supply and delivery lines from
the height control vaive. Cover ends of the
lines with tape.

4. Remove the two nuts retaining the height con-
trol valve to the mounting bracket, then remove
valve assembly.

Reverse removal procedure to replace height
control valve. After installation, check for leakage
using a soap and water solution.

8.2.2 Air Leakage Test

Note: The following procedure applies when
valve assembly has been removed from vehi-
cle,

1. Clean the exterior of valve assembly.

2. Connect air pressure line to air inlet port, then
allow air pressure build-up (70-100 psi
(480-690 kPa)).

3. Dip the valve assembly in a container of water,
and watch for air bubbles when the overtravel
lever is in the center position. No air should
escape from any point of the valve assembly.

4. If bubbles appear from the air spring port, this
is an indication that the air inlet valve assembly
is defective and must be replaced.

5. Remove air pressure line from air inlet fitting
and connect it to the air spring port. If bubbles
appear at the air inlet check valve por, this is
an indication that check valve unit is defective
and must be replaced.

6. If bubbles appear at the exhaust port, this is an
indication that the exhaust valve assembly is
defective and must be replaced.
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7. If bubbles appear around edge of valve cover
plate, the cover plate gasket must be replaced.

8. If no leaks are found, remove valve assembly
from water, then with air pressure still con-
nected to the air spring port, actuate overtravel
lever to remove any excess water which may
have entered exhaust valve chamber. Remove
air line, connect it to the air inlet port, and re-
peat operation to remove water from the air
inlet valve chamber.

9. FRONT KNEELING AND HI-
BUOY SYSTEM

The kneeling system is used to lower front of ve-
hicle. This allows passengers to board the vehicle
with greater ease. The kneeling action is achieved
by exhausting air from the front air springs
(bellows). This system bypasses the height con-
trol valve to provide a fast up and down move-
ment of the front suspension. Only seven seconds
are required to lower vehicle frorn normal fevel to
the lower position, and approximately the same
time to raise the vehicle from lower position to
normal level. The quick response is achieved by
an auxiliary air tank installed beside the secondary
air tank (for exact position, refer to section 12,
“Brake and Alr System"). This tank provides suffi-
cient air supply to the kneeling system for some
successive operations.

The system is provided with two safety feaiures:
first, a speed switch will enable the kneeling sys-
tem to work only under 5 mph (8 kmvh). Secondly,
the parking brake is automatically applied, and a
limit switch will keep it applied as long as the ve-
hicle has not returned to a certain height where
the driver wifl be able to manually remove the
parking brake.

The purpose of the hi-buoy function in this system
is to raise the front end of the vehicle to allow
passengers to board the vehicle with greater
ease. It is also used to allow an extra ground
clearance for particular situations. In normal con-
ditions, the height control valve is in operation and
only the hi-buoy can be operated.
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9.1 Principle of Operation
Refer to figure 14.

Sal ==

1. Accessories Air Tank
2. Kneeling Air Tank
3. Air Springs
4, Height Control Valves
5. Bellows Control Solenoid Valves
6. Bellows Exhaust Solenoid Valves
7. Tag Axle Lift Control Valves
8, Parking Brake Valve
9. Tag Axle Relay Valves
10. Air Control Valves

I To Tag Axle

Figure 14

16017
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DOWN:

Both the bellows control and bellows exhaust
solenoid valves are energized, so the air control
valves release air from front air springs, The
height controf valve is bypassed to ensure no air
is forwarded to air springs while lowering the iront
suspension.

UpP:

Only the beliows control solenoid valve is ener-
gized, so the air coming from the kneeling air tank
is routed through air control valves, and up 1o front
air springs. The height control valve is bypassed
until the kneeling proximity switch signals the
kneeling module to cut off the bellows control
solenoid valve, about 17 {25 mm) below normal
rde height. The final height adjustment is
achieved by the height control vaive.

HI-BUOY FUNCTION:

Only the bellows control solenoid valve is ener-
gized, so the air coming from the kneeling air tank
is routed through air control valves, and up to front
air springs. The height contro! valve is bypassed
during the up motion.

9.2 Maintenance

Since the kneeling action is issued from both the
air system and electrical system, refer to Section:
12, "Brake and Air System™ and Section 06,
"Electrical System".

For diagnosis and understanding of the system,
refer to wirning diagrams, and to figure 14, along
with the appropriate air system schematic diagram
annexed to Section 12, "Brake and Air Systemn”.

9.3 Bellows Control and
Bellows Exhaust Solenoid
Valves

9.3.1 Removal and installation

i. On the rear side of steering compariment,
locate both the bellows control and bellows
exhaust solenoid valves.

2. Identify hoses and wires to ease reinstallation.
Disconnect solenocid wires and the three flexi-
ble black hoses from solenoid vaives.
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3. Unscrew and remove the control solenoid
valve and exhaust solenoid valve assembly.
Place on a clean working place. )

Reverse removal procedure to reinstali.

Caution: Any cable tie that has been cut
during removal procedure should be replaced
with a new one.

10. HI-BUOY SYSTEM

The purpose of the hi-buoy system is the raise
vehicle bedy about 4" (100 mm) in order 1o in-
crease ground clearance to board a ferryboat, to
avoid a curb, etc... This system can be put into
service during normal vehicle operation.

10.1 Principles of Operation

The hi-buoy system is added over the front
kneeling and hi-buoy system. The front end uses
the same valves as the kneeling. A solenoid valve
is added to send air to the double shuttle valves
for the rear end. It uses the same dash switch as
the kneeling.

UP:

The air coming from the control valve, fiows
through double shuttle valves, to supply air
springs. The double shuttle valves prevent height
control valves from releasing air from air springs.

DOWN:

The control valve, on the dashboard, cuts off air
supply, so the double shuttle valves allow height
contro! valves 1o accomplish their function. Height
control valves release air from air springs until
suspension reaches the normal ride height.
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11. LOW-BUOY SYSTEM

The purpose of the low-buoy system is to lower
the whole suspension about 4" (100 mm) in order
to reduce the overall height for low clearances.
This system can be put into service during normal
vehicle operation.

11.1 Principles of Operation

On H3-41 and H3-45, the low-buoy is added over
the front kneeling and hi-buoy system. The control
valve on the right console panel sends an electric

-signal from its pressure switch to control the front

suspension as at kneeling. It also removes air
from a relay valve that exhausts air supply to all
leveling valves and the quick release in the rear
section. Air from the rear suspension can then be
depleted through the check valve-quick release
assembly.

DOWN:

The control valve, on the dashboard, cuts off air
supply, so air is released from air springs. A relay
valve prevents height controf valves from supply-
ing air springs.

UP:

The controf valve, on the dashboard, supplies air
to close the passage between both the delivery
and supply ports. A relay valve opens and pro-
vides air springs until the suspension reaches the
normal ride height.

12, "LEVEL-LOW" LEVELING
SYSTEM

The purpose of the “evel-low” leveling system is
to adjust suspension in three separate points
(front, rear right and rear left) in order to level
vehicle body. This system can be put into service
when the ignition key is tumed to the "ON" posi-
tion, and must be used only when the parking
brake is applied.

The "evel-low" waming light on the dashboard
indicates that the selector knob is not in the
"DRIVE" position.
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12.1 Principles of Operation
Refer to figure 15.

6 2 3 5

== 4

L e

U —

1. ACCESSORY AIR TANK

2. AIR SPRINGS

3. HEIGHT CONTROL VALVE -
4. LEVEL-LOW CONTROL PANEL

;

5. LEVEL-LOW CONTROL VALVE
6. RELAY VALVE
7. BYPASS VALVE

=
:‘—!

i
7 2 3 i

Figure 15

DOWN:

The (frontrear right/rear left) control solenoid
valve supplies air to the (front/rear right/rear left)
five-way three-position air control valve, which
bypasses the (front/rear right/rear left} height con-
trol vaive, and opens a passage to allow the air
control and exhaust valve to release air from
(frontfrear right/rear left) air springs.

up:

The (frontirear right/rear left) control solenocid
valve supplies air to the (front/rear right/rear left)
five-way three-position air control valve, which
bypasses the (front/rear right/rear left) height con-
trol valve, and opens a passage to allow the air

control and exhaust valve to supply air to
{(front/rear right/rear left} air springs.
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DRIVE:

When the ignition key is turned to the "ON" posi-
tion with selector knob in the "DRIVE” position, the
drive control solenoid valve supplies air to all five-
way three-position air control valves, each one
opening a passage to allow height control valves
to accomplish their function.

. When the ignition key is turned to the "OFF" posi-

tion and selector knob to the "DRIVE” position, the
air is entrapped between air springs and five-way
three-position air control valves to ensure the
adjusted level will be kept.

Warning: Never move vehicle with selector
knob in any other position than the “DRIVE”
position.
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13. TROUBLESHOOTING

Bellows deflate over time

Defective check valve assembly Replace check valve assembly
Defective exhaust valve assembly Replace exhaust valve assembly
Leak in air line and/or bellows Replace air line or bellows

Defective valve cover, rubber O-rings | Replace valve cover, O-rings or
or gasket gasket

Bellows raise to full
height and fail to exhaust
air pressure

A clogged exhaust screen in height Remove and clean screen
control valve assembly

A combination clogged exhaust Clean exhaust screen and replace
screen and defective air inlet valve air iniet valve assembly
assembly

Erratic valve action

Dirt or foreign matter in the air valve Remove valve cover and blow out
lever chamber dirt .

tnstall cover using new gasket

to satisfactory ride height

Defectives valves Overhaul height control valve as-
sembly
Vehicle body fails to level | Improper height control vaive over- Adjust lever as directed

travel lever adjustment

Drive and tag axle shock absorbers
14. PARTS SPECIFICATIONS_ Make.. ..t feerenrsnnnes Monroe
Front and tag axie air springs TYPE v senrteaneans Gas Magnum
MaKe....cooereeceeererereraen: Goodyear Tire and Rubber Collapsed length ........................ 15.38" (39,05 cm)
Model ... Roll-over volume can Extended length...........ccccovereen. 23.63" (60,01 cm)
L <= U 1100 Supplier NUMBET ....cvvceveeeeeceere e 650407
DHameter ... e reraans s 11" (279 mm) Prévost number...........cccocimvcrrerneccrnne, 63-0127
Supplier number ........ccneeveceeceeeecnnn, 1R12-319 : ‘
PrEVOSTIUMBET ..oooooooreooeroeseeesee 63-0125 n‘;;f’eh'““tm“’a"’e ___________________________________ Neway
Drive axle air springs Quantity USEd........cevcremerecsiiiinrrreeesesesesennes 3
Make.....ccceeremreecrnnrrenan. Goodyear Tire and Rubber Supplier NUMDET .........ccoorvierorcrrerrenrens 905-54-241
Model...ce e Roli-over volume can Prévost NUMDBET........ccomevemeerneceinrseniacnes 63-0120
Dlamer TG mmy  Bellows conrol and exhaust solencid vave
Supplier number ........oecceeeeeecerrereiis 1R11-089 Make Nor
T e e MKttt sena e gren
Prévost number ........cooeeeccccreeeenrerrnnens 63-0105 Solenoid valve manifold .
-Front axle shock absorbers Supplier RUMDBET ... cssemrens D0043B
MaKE ..ottt rsrerenin e rme st Gabriel Prévost nUMBET.......c.ceeveeeraeererrncnrienesrnnennns 64-1130
COlOT ittt ere e White Coil
Coliapsed length.... 15.47+0,125" (39,29+0,32 cm) VORBGE ..ceveeerenercrsassnsrnrseresenssnsensesaens 24VDC
Extended length....... 24.530.125" (33,32+0,32 cm) Cument draw .......c.ceeeeeereescerereseereraenncns .29 ampere
Supplier NUMDBET ... s v 680422 Supplier NUMDET.....cccoeeieeie e ererreraees 54932-27
Prévost NUMDBEr .........ccemver e cesennne 63-0134 Prévost nUMBET......cocveerrree e ennine 64-1144
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Valve (3 ways, 2 positions)

SUPPHET NUMBEY oo K41EAQO-KH1-KS6 Sway bar bushing ,

. MaKE......coceeeererccereenicnserenseen e emeeener s Prévost
Prévost UMDET ......ooceeveee e n e aencsnnens 63-0081 Prévost number 13-0953
Repair kit {spool) Supplier number ......... 54237-65 0 7T s
Repair kit {spool) Prévost number ............ 64-1169 Shock absorber and sway bar link bushings

. . MaKE......ccrrrerirstrenrrcmrsesrener e scrsseeseerasssnsennes Monroe
Radius rod bushing . Supplier NUMBET ... e eisnane. 45380
MEKE ... cr s sn e rsses e e e Prévost Prévost number 63-0062
Prévost nUMbBET ....c.cccvirei i s e 63-0021 LT
15. TORQUE SPECIFICATIONS _

1- ShOCK @DSOTDEN PN ccueerecirr e rererirn e s sssaesese st ras s sase e st e smeseesessssssssnsns sesaenes 350-400 ibf-ft (475-545 N-m)
2- ShocK absOrbET PN NUL.....ciceee et senrcsrsnssissrasssnsssssss s sssassmams s snasesnasensenens 70-80 Ibf-ft (95-110 N-m)
3= RaAIUS O SIU ..o rre e v e ssre b e reas e e e ae st s seeseeressensbassnnreses senneas 20-40 Ibf-ft (27-54 N-m)
4- Radius rod retaining nut or bolt......eecececrve i seseesesnas 110-130 Ibf-ft lubricated (150-175 N-m lubricated)
5- Radius rod SUPPOM NUL.....cocrcr et eessenas 110-130 Ibf-ft Jubricated (150-175 N-m lubricated)
6- Axle atAChMENE NUL ... e e s mms st s meaaens 425-475 Ibf-ft (580-645 N-m)
7- AIr SPIing SHE NUL .o et e eaen Hebrerrntennetberentre s e ane s aesresme s nnens 20-25 Ibf-ft (27-34 N-m)
8- Sway bar Hnk Pin SIU .....ccecirinieiinisienrssserrersrsssresesesssensssesessessarssssenssssssseneas 350-400 Ibfft (475-545 N-m)
9- Sway Bar Nk IDWEE NUL ...t v s s s vas s abavrssssassserersnsasns 70-80 ibf-ft (95-110 N-m)
10- Sway bar iNK UPPEF NUL ......cceereve v esesesraesasessesmesssestesessensseses 215-225 1bfft (280-305 N-m)
11- Sway bar bushing COllar bol...........oreereeer et ree e saaes 70-80 Ibf-ft (95-110 N-m)

Note:
During assembly, use "Loctite 242" (Prévost number 68-0038) with item 1, 3 and 8,
After assembly, apply "anti-seize compound" (Prévost number 68-0064) on all nuts.
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rREVOST

Service Bulletins and Service Information Documents will be issued from time to time to aquaint 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 should then be filed for future reference.
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1. COMPARTMENT DOORS

1. Engine air intake duct ‘ 10. Front service compartment

2. Engine compartment R.H. side door 11. Front electric compartment

3. Main power compartment 12. Fresh air inlet duct

4, Baggage compartment 13. HVAC compartment

5. Fuel fifler door 14. Fuel filler door

6. A/C condenser 15. Rear electric compartment

7. Entrance door operating switch ) 16. Radiator

8. Entrance door 17. Engine compartment rear door
9. Reclining bumper compartment 18. Retractable back-up camera (optional)
1.1 H3-41

4 121314 4

Figure1 - 18085
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1.2 H3-45

10 1 4
Figure 2

2. STRUCTURE

2.1 Description

The body of the H3-41 and H3-45 is an integral
structure made of 14, 16 and 18 gauge welded
and braced high tensile stee! and stainless steel
members. The roof arches are made with cald
rolled, electrically welded (CREW) stee! tubes, 1
172" x 2" x 14 gauge. The inside is filed with
urethane foam and the exterior is primed. The roof
is a one-piece aluminum sheet, stretched and
riveted all around. The front and rear caps are
made of fiber-composite material. The front cap
has a carbon-reinforced molded windshield
cross-member. The front subframe is made of
open sections of high-strength low-alloy steel
{(Corten). These open sections permit a better
application of primer and undercoating, and does
not trap moisture. The rear subframe is made of
closed sections of carbon steel filled with
polyurethane foam. The floor is made of 2 layers
of 1/2" (13 mm) thick plywood separated by a 1/8"
(3 mm) insulation to reduce power train and road
noises.

121314 4

15 16

2.2 Welding

The foliowing welding rods should be used when
making welding repairs to the structure:

Application Diameter AW.S.
Stainless steel to 332" No 308
stainless steel or (2,4 mm)

Corten, light gauge

Stainless steel to 1/8-5/32" No 308
stainless steel or (3.2-4 mm)

Corten, heavy gauge

Corten to Corten, 3/32-1/8" No 6011
light gauge (2.4-3,2 mm)

Corten to Corten, 3/32-5/32" No 7018
heavy gauge (2.4-4 mm)

Since welding is a procedure that may be carried
out either as specific instructions from Prévost or
by an independent decision of the owner, the
following information pertaining to weiding should
be read before beginning any welding procedure.
The prohibitions and requirements outiined below
must be followed during welding procedure.
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1. Welding must be done only by a qualified and
experienced person.

2. Adequate ground contacts and shields must
be positioned as required to protect compo-
nents from damage due to heat, contact by
weld splatter, arcing, or other potentially
damaging events assoclated with welding.

3. Tum the battery main disconnect switch to
"OFF". Disconnect DDEC, ABS, electronically
controlled transmission, and optional preheater
conirol modules in order fo protect these
systems from voltage surges.

4. Always wear the appropriate safety equipment.

5. Weld in clean and well-ventilated area, and
always have an appropriate fire extinguisher
within your reach.

3. EXTERIOR MAINTENANCE

RegUIar washing to remove dust and dirt is
recommended. See "Operators Manual” for more
details on washing and cleaning your vehicle.

3.1 Corrosion Prevention

Preventive maintenance is a key factor in avoiding
corrosion and must be considered as part of the
regular service intervals. The entire underside of
the vehicle is sprayed with a heavy application of
asphalt base undercoating.

The operating environment vehicle is subjected to
will largely influence the amount of dirt and
corrosion that will accumulate over a given period.
Corrosion is one of the most costly factors of part
failure and shortened part life. It is, however, an
item that can be controlled when it is conscien-
tiously looked for and the proper steps are taken
in a timely manner.

Certain areas of the coach are more vuinerable to
corrosion than others, and it is these areas that
should be addressed. For example, the rear
baggage compartment bulkhead in the rear
wheelhousing area contains many key compo-
nents and should be examined regularly for
corrosion. Other areas include the front
wheethousing area and engine compartment.

Road splash will affect undercarriage, condenser
coil and engine campartment. These areas must

be thoroughly cleaned to remove dirt accumula-
tions from flanges, channels and ledges. These
places accumutate dirt and salt and hold it in direct
contact with steel and aluminum surfaces. Use an
understructure high pressure spray as part of a

_regular wash. Damaged undercoating or paint

should be promptly repaired before corrosion can
start. )

Frequency of wash periods depends on operating
conditions. During periods of exposure to salt,
daily washing as described above is recom-
mended. If underbody parts show evidence of rust
or corrgsion, treat as follows:

1. Remove dirt, grease and oil by solvent
washing.

2. Remaove corrosion as well as all loose coating
by sanding with a wire brush or sandblasting.

Caution: Sandbiasting can be used for
cleaning bulkheads, brackets and other
structural members. It should not be used for
exterior side panelling. Extreme care should
be taken not to sandblast excessively.

3. Apply comect primer, paint and undercoating
after removing all corrosion to prevent further
damage.

4. FIBERGLASS REPAIR

Al repairs to fiberglass parts consist of filling the
damaged area with fiberglass cloth and resin or
strand fiberglass and resin. The repair is atlowed
to harden and then the finishing operations are
performed. Use of the various materials is
determined by the type of repair to be made.
Large holes, tom seclions and separate joints
require the adhesive qualities of the resin and the
reinforcing qualities of the fiberglass. Small dents,
scratches or pits can be repaired using resin and .
strand fiberglass and filler mixed into paste.
instructions for either mix are explained under
their respective headings in this section.

For best results when making repairs, tempera-
ture shouid be between 70 and 75 °F (21-24 °C).
Some people experience a skin reaction to resins.
In such cases, wipe skin off with denaturated
alcohol or a good thinner. Use of protective hand
cream is recommended.
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Warning: -Always wear a respirator and
goggies when grinding or sanding.

Extreme care must be taken if the sander is
electrically operated, as dust from some resins is
combustible when subjected to sparks or open
flames. The proper tool for sanding resin is a low
speed, air driven disc sander with a water
attachment or a dry sander having a vacuum bag.
Either will eliminate flying glass and resin dust.

The following additional tools and materials will
assist in making repairs: hacksaw blade, assoried
files, emery paper or cloth (150 or finer), scissors
or tin snips, wax paper or cellophane sheets, a 3"
(75 mm) paint roller, paint brush, putty knife,
acetone and one or more heat lamps.

4.1 Repair With Fiberglass
Cloth

Where necessary, sand paint away around
damaged area and scrape away undercoating, if
any, and wipe clean with solvent. Grind or file the
damaged area to form a "V" at the broken or
cracked portion. Sides of "V" should have a
shallow piich for maximum bonding area.

Note: Roughening the surface improves
adhesion of resin.

If part is warped from original shape, use clamping
equipment to straighten the surface. Preheat area
to be repaired with one or two heat lamps placed
12 to 15 inches (305-380 mm) from repair.

Caution: Temperature should not exceed
200 °F (93 °C} in order to avoid distortion.

Cut fiberglass cloth with scissors or iin snips, 1 to
3 inches (25-75 mm) larger than area to be
repaired. Build area to desired height.

Mix resin and hardener following instructions on
their containers. Saturate layers of fiberglass with
mixture and place laminates over damaged area.
Smooth out wrinkles and make sure general
contour of area is maintained. Bubbles and
wrinkles can be eliminated with a roller.

Caution: The pot life of the mix is approxi-
mately 15 minutes. Any accidental contamina-
tion to the skin, clothing, tools, etc. must be
removed within this period. Use acetone to
remove uncured resin.

Heat resin material again by placing heat lamps
12 1o 15 inches (305-380 mm) from repaired area.
Allow 12 to 15 minutes for repair to cure. After
repair is cured, grind, file or sand to contour. Files
other than body files may be more suitable.
Featheredge and finish sanding.

If small pits or irregularities appear after making
repair, correct by using a liberal amount of
chopped strand or filler mixed with resin to form a
paste. Refer to heading “Repair with Fiberglass
Paste”in this section.

4.2 Repair With Fiberglass
Paste

Fiberglass paste is used for repairing small dents,
scratches, and pits. Paste is made by mixing
resin, hardener and fiberglass strand or filler to the
consistency of putty. Where necessary, sand paint
away around damaged area. On underside of
coach, scrape away undercoating from damaged
area, and wipe clean with solvent.

Preheat the area to be repaired using heat lamps.
Mix desired quantities of resin and hardener
according to manufacturer's instructions. Add
powdered fiberglass strand into mixture to thicken
it into a putty state.

Note: if repair is made on a vertical surface,
adding powdered filler material to mixture will
reduce tendency of hot resin to flow or run.

Apply the material with a putty knife or similar
object, building material up to the desired contour.
For deep filling and on vertical surfaces, several
layers of material may be used.

A hacksaw blade, held fiat to adjacent contour and
then moved in a sawing action across the repair
when the resin is in a gel state, will remove
excess resin from repair. Finish repair with the
same procedure as when using fiberglass cloth.

4.3 Typical Fiberglass Repair
Procedure

Remove all loose particles or damaged material
using a power sander or rasp. Clean area,
overlapping hole approximately 1" to 1-1/2" (25-40
mm) all around. Remove all dirt, grease and paint




Section 18: BODY

from area 10 ensuwre good bonding surface.
Feather the cleaned area all around. See figure 3.

Figure 3 18089

Cut a piece of fiberglass mat slightly larger than
area being repaired. impregnate mat with general
purpose polyester resin catalyzed normally. Use a
clean paint brush to apply the polyester resin.
Apply impregnated mat over hole and press onto
surface with brush to obtain good adherence.
Another coat of general purpose polyester resin
can be applied at this lime. See figure 4.

Figure 4 18090

Note: Remove all air between surfaces being
joined. Allow area to harden and sand surface
te remove any wax.

Apply another mat, followed by a cloth paich, and
another mat. All layers must be thoroughly
impregnated with polyester resin, brushed well
and free of air. Apply more layers of mat and cloth
as required until the desired strength and
thickness is obtained, minimum two 1-1/2 oz
(43g) mats and one 9 oz (255 g) cloth. See
figure 5.

Figure 5 18091

Allow area to harden and contour the area with
coarse sandpaper #100. See figure 6.

Figure 6 18092

Cover the area with a layer of resin putty and
aflow to dry for approximately 15 to 20 minutes.
See figure 7.

Figure 7 18093

Smooth off surface with coarse sandpaper #100
to desired shape. Further smooth surface with fine
sandpaper #120 until repaired surface matches
surrounding area panelling. Prime and paint the
area to match surrounding paintwork.
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5. PAINTING

The standard paint used on the exterior of the
vehicle is Deftron PPG, It is a high gloss
polyurethane ename! finish designed for exposure
to extreme conditions.

5.1 Safety -

Care should be exercised in storing, handling,
mixing, and applying paint and chemicals listed in
this manual. The topcoat, primer, solvent,
catalysts, accelerators, and cleaners are highly
volatite and/or toxic if not properly used. Observe
all safety instructions marked on the different
packagings, as well as the following:

1. Do not smoke in the paint room or in adjacent
area exposed to residue fumes.

2. Wear respirators approved by the govemning
salety and health regulations.

3. Maintain adequate ventilation at all times.
4. Dispose of any leftover paint mix properiy.

5. Wear rubber gloves, rubber apron, and face
shield during all phases of paint and chemical
handling.

5.2 Surface Preparation

5.2.1 Aluminum Surface

Sand large surfaces with P150 grit sandpaper and
other surfaces with "Scotch-Brite” or similar
abrasive pad.

5.2.2 Fiberglass Surface

Sand large surfaces with P180 grit sandpaper and
other surfaces with "Scotch-Brite” or similar
abrasive pad.

5.2.3 Washing

1. With an air pressure jet, clean the surface from
top to bottom and from front to back.

2. Clean the entire surface with a tag rag.

3. Wash the entire surface with a mix of thinner
(2 parts) and isopropyl alcohol (1 part). Wash
small zones and wipe before the surface dries
by itself.

5.3 Primer Application

Warning: Always prepare primer in well
ventilated area.

5.3.1 Aluminum Surface

1. Stir primer for two minutes.

2. Mix: 1 part PPG-epoxy primer DP-40 (Prévost
part no 68-1078).
1 part PPG epoxy activator DP-401
(Prévost part no 68-1079).

3. Wait 30 minutes before application.
4. Adjust gun pressure to 45 psi (310 kPa).

5. Spray a wet coat uniformly while holding gun
at 8" (20 cm) and perpendicular to the surface.

6. Allow 1 hour to dry, and not more than a week
before painting. :

5.3.2 Fiberglass Surface
1. Sfir primer during 2 minutes.

2. Mix: 5 parts PPG high solid primer K-36
(Prévost part no 68-1927).
1 part PPG activator K-201 (Prévost part
no 68-1928).
1 part PPG thinner DT-895 (Prévost part
no 68-1926),

3. Adjust gun pressure to 45 psi (310 kPa).

4. Spray a wel coat uniformly while holding gun
at 8" (20 em) and perpendicular to the surface.

5. Allow 1 to 2 hour to dry.

- 5.4 Painting

Sand the entire surface with P320 grit sandpaper.
Wash the surface in accordance with the washing
procedure described in the surface preparation
section.

5.4.1 PPG Paint Application-
1. Clean the entire surface with a tag rag.

2. Using a paint gun, apply PPG anti-static DX-
103 (Prévost part no 68-2003) while hoiding
the gun at 12" to 15" (30 to 38 cm) from the
surface.
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6.

Mix: 1 part PPG base color DBU.
1 3/4 parts PPG reactive thinner DRR-
1185 (681931).

Adjust gun pressure to 45 psi (310 kPa) for
solid color or to 55 psi (380 kPa) for metallic
color.

Spray color uniformiy while holding gun 8" to
12" (20 to 30 cm) and perpendicular to the
surface. Repeat until you have a good color
coverage (3 to 5 coats). Wait 5 to 10 minutes
between each coat.

Allow 1 hour to dry.

5.4.2 PPG Ciear Application

1.

Wash the surface with rags and a solution of
water (3 parts) and isopropyl alcohol (2 paris).

Apply PPG anti-static DX-103 (Prévost part no
68-2003) while holding the gun at 12" to 15"
(30 to 38 cm) from the surface.

Clean entire surface with a tag rag.

4. Mix: 2 parts PPG clear DCU-2001 (Prévost

part no 68-1929).

1 part PPG thinner DT-885 (Prévost part
no 68-1925).

1 part PPG activator DU-6 (Prévost part
no 68-1930,

5. Adjust gun pressure to 55 psi (380 kPa).
6. Spray a coat uniformly while holding the gun at

8" (20 cm) and perpendicular to the surface.
Wait 5 to 10 minutes and spray a second clear
coal.

Allow 16 hours to dry.

6. COACH FRONT AND REAR
BUMPERS

6.1 Repair of Superficial
Damage

This procedure defines a method of repairing
bumper surface damages such as superficial
scratches or scuffing which are unacceptable in
appearance only. For substantial bumper
damages such as cracks, tears or holes, refer to

heading "Repair of substantial damages™ in this
section,

1. Inspect the damaged area as follows:

a) If a rough edge of paint is apparent imme-
diately surrounding the scratch or scrape,
lightly wipe the local area with a tack cloth
or very fine steel wool, "000" maximum.
This should remove residual flakes or paint
build-up.

b} if grease andfor oil contaminants are
apparent close to the damaged areas, wipe
the surface with any commercially available
grease remover.

Caution: Do not use silicone-based materials
to remove contaminants.

2. Locally wipe the damaged area with mineral
spirits or the equivalent, ensuring that any
grease remover from step 1(b) is covered.
Allow sufficient time for all solvents to vaporize
prior to painting (5 to 10 minutes).

3. Apply the recommended repair paint, either
aerosol or air spray gun, to the damaged area.
The can or spray gun should be kept at a
distance of 6 to 10" (150 to 250 mm) from the
surface to be covered, with continuous
side-to-side motion, sweeping across the
damaged area. To ensure a good blend with
existing paint, the sweeping motion should
begin and end to the side of the area fo be
covered. Larger areas fo be covered will
require the back-and-forth sweeping motion to
be gradually moved up and/or down, as shown
in figure 8.

Figure 8 - 18084

Note: Except for H3-45 VIP body-colored
bumpers, the recommended repair paint is
Tempo Color Spray #411 (black).
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4. Allow a minimum of 10 to 15 minutes for the
paint to dry, 5 minutes for parts which are
heated at the time of painting. '

6.2 Repair of Substantial
Damage

Note: The following material can be
purchased locally:

» Three Kits of 3M #8101 Structural Adhesive,
Components A and B

s Applicators
3M Auto Body Repair Tape #06935
Grinder or sanding block with #36 disc or
coarse sandpaper

* 220, 320 and 400 grit sandpaper.

¢ Any generally acceptable oil or grease
remover,

1. Wipe the damaged area with solvent {0 ensure
a clean surface.

2. Remove enough surface material using a
grinder or rough sanding block to ensure
maximum adhesion of repair material.

3. Bevel the front edges of the crack or hole.

4. Featheredge the paint around the abraded
area.

5. Clean the repair area with a soft, dry cloth or
air gun.

6. Wipe the back side of the repair area with
solvent for maximum strength and apply auto
body repair tape. Make sure that the edges of
the damaged area meet evenly,

7. Mix A and B components of the 3M Structural
Adhesive #8101 according to directions.

Note: To prevent air bubbles during mixing,
the components should be scraped together
with downward pressure and spread thinly on
the mixing board. Adhesive should be used
within 2 minutes. Observe safety precautions.

8. Apply a thin layer of adhesive to the damaged
area with an applicator. Allow it to stifien
{approximately 15 minutes). Mix additional
adhesive and apply to restore the contour,

Note: In restoring the contour, spread the
edges toward the center, filling all fow areas. If
voids, bubbles, or low areas occur, mix more
adhesive and apply.

10

8. Allow a 24-hour room temperature cure for
optimal results before sanding. If a faster cure
is necessary, application of heat by heat lamp
or hot air gun may be utilized,

Note: if heat is applied, maintain the
temperalure between 150 and 200 °F (65-90 °C)
for 20 to 30 minutes.

10.Grind or block-sand the repair area to the
correct contour. Grind with a #220 disc,
followed by 320 sandpaper, followed by 400
wet-or-dry,

11.Redo contour on any low spots with additional
adhesive.

12.Clean ofi the repaired area and refinish the
part according to the instructions under the
heading "Refinishing Procedure™in this section.

6.3 Refinishing Procedure

Bumpers that are factory painted have a flexible,
very tough, abrasion and weather resistant,
elastomeric enamel coating that has been baked
on at approximately 250 °F (120 °C). There may
be collisions or accidents in which the paint is
maed to such an exient that refinishing is
desirable. When paint baking facilties are not
available, zir-dry repair systems, such as those
used in soft fascia passenger car body repair, are
suggested.

Excellent results from the standpoint of flexibility,
adhesion to surface material, and gloss may be
obtained with two-component urethane enamels.
These systems consist of a reactive enamel and
an activator.

Note: If needed, a reducer may be added.
DuPont's Imron is widely used.

Two-component systems generally do not have
as high a degree of flexibility as the
ong-component urethane enamels, but are
designed for applications where high temperature
baking is not feasible.

Less desirable, but often providing an excellent
finish, are the flexibilized acrylic lacquers. These
lacquer systems are composed of a base lacquer,
a solvent, and an elastomeric additive. PPG's
Ditzler is widely used, as well as systems from
DuPent and Sherwin Williams. These are readily
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available at body repair shops and autornotive
parts dealers.

6.3.1 Surface Preparation

Surface preparation is the most important step in
repainting. Water soluble dirt should be removed
first, followed by a thorough cleaning with a wax
“and grease removing solvent. Bumpers that have
been punctured, cut, or gouged should be
repaired according to instructions for the 3M
adhesive under the heading "Repair of Substantial
Damages” in this section. The patch should be
sanded to the level of the sumounding bumper
surface.

Painted surfaces, as well as exposed surfaces,
should be sanded with a fine grit (400) sandpaper
until the enamel finish is dulled. The entire face
should be sanded since it is difficult to match
colors’in spot refinishing. Sanded surfaces should
again be cleaned with a good wax and grease
removing solvent o ensure good wetting of the
surface and to prevent “fish eyes”formation.

6.3.2 Prime Coat

Most lacquer manufacturers recommend a
separate primer coat before applying the color
coat to produce maximum adhesion. Check
specific directions on the manufacturer’s label.

6.3.3 Color Coat

In applying final coatings, several wet coats
should be sprayed with flash time between coats
depending on hiding power and color match.
Application information, as well as air-dry time,
should be specified on the product container.
Repairs should be allowed to dry ovemight before
putting bumper in service.

Warning: Proper precautions must be taken
when applying air-dry elastomeric paints.
Refer to manufacturer's warnings for details.

6.4 Front Bumper Removal
and Installation

The front bumper is hinged to give access to the
spare wheel and tire compartment. Bumper must
first be tited down before its removal. Two

11

persons are required to remove and install the
front bumper.

Warning: Front bumper weighs approxi-

- mately 220 lbs (100 kg). Use proper lifting

equipment to support the bumper during the
removal and installation operations to avoid
personal injury.

1. Loosen 2 nuts on binding rods from under the
bumper while holding the bumper closed. See
figure 9.

2, Hold bumper and push binding rods up to
rernove the 2 binding rod hooks from their
respective attaching points. See figure 10.

Figure 10 18055

3. Partly recline the bumper, remove both chain
end snap hooks from their attaching points,
and let the bumper rest face down on the lifting
eguipment platform.

4. Ask assistant 1o relieve spring tension on one
eye bok with proper fool. Remove 2 nuts and
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eye bolt holding spring and slowly refease
spring. Repeat procedure for the other eye

Note: A convenient tool to relieve spring
tension can be fabricated with 2 lengths of
square tubing approximately 30" (75 cm) long,
welded together, and fitted at one end with a
cut-out adapter to hold the spring. See
figure 11.

ADAPTER

&

+—— 30" (75 om)—

«—30" (75 cm)—»

Figure 11 1809

5. Remove 4 cap screws holding bumper to
vehicle and remove bumper.

6. To instal
procedure.

Caution: Check that binding rod hooks are
properly anchored when bumper is tifted up
before tightening binding rod nuts. Tighten
binding rod nuls firmly.

bumper, reverse the removal

6.5 Rear Bumper Removal and
Installation

1. Remove 4 cap screws and washers retaining
the rear bumper top panel and remove panel.

2. Remove 6 cap screws and washers holding
bumper to engine frame, 3 at each end, under
the bumper.

3. Remove 6 cap screws and washers hoiding
bumper to engine frame, 3 at each end, above
the bumper and remove bumper.

4. To install
procedure.

bumper, reverse the removal

12

7. COACH ENTRANCE DOOR

7.1 Operation

The coach sedan-type entrance door is driven by
a hydraulic cylinder. Door activafion is controlled
by a relay panel, located near defroster-wiper
motor. This module is supplied through circuit
breaker #CB-85 (6 amps). The opening and
closing valves transfer the air to the double acting
hydro-pneumatic master cylinder located under
the stepwell in the spare wheel compartment. The
master cylinder drives the door cylinder and the
accessory air reservoir supplies this system.

The door is controlled by a rocker switch mounted
on the R.H. dashboard and by a toggle switch
located behind the front door switch access panel.
Refer to the pneumatic diagram (figure 17) and to
the page 22 of the wiring diagram for the
understanding of the system.

7.1.1 Emergency Exit Valves

From inside the vehicle, an emergency exit valve,
located on R.H. side of the driver's HVAC unit
access panel, releases the pressure from the lock
cylinders. From the exterior, an emergency exit
valve in the front service compartment, also
releases the air from the lock cylinders. If the
door has been locked wilh the key, a lever on the
door ¢an be moved to uniock.

7.1.2 Without Air and With or Without
Electricity

If the air pressure drops while with or without
electricity, the spring loaded cylinders will untatch
the door. In such a case, unlock the door by
moving the lever on the door or by using the key,
then open the door manually.

7.1.3 With Air and Without Electricity

From inside the vehicle, turn the emergency exit
valve to the "UNLOCK" position. Move the lever.
From the exterior, turn the emergency exit valve
to the "UNLOCK™ position. Open the door. Close
it, lock with the key and reset the outside
emergency exit vaive to the "NORMAL" position.




Section 18: BODY

7.2 Adjustment and
Maintenance

The horizontal and vertical positioning and the
door depth in its frame are adjustable. The stroke
of the door cylinder and the door opening speed
are not adjustable. The speed is controlled by a
locked pressure regulator.

7.2.1 Horizontal and Vertical
Adjustments

1. Remove the screws and the plastic moulding
covering each of the hinges.

Note: Ask an assistant to help you to
perform the following adjustments.

2. Remove the Allen button head screw and the
washer retaining the rod end with bearing to
the upper hinge. See figure 12.

JAM ALLEN BUTTON
NUT, HEAD SCREW

VERTICAL BOLT

ROD END
WITH
BEARING

316

HORIZONTAL BOLTS

PLASTIC MOULDING
SUPPORT

Figure 12 18053

3. Support the door with a wooden block and a
hydraulic jack.

4. Loosen the horizontal bolts retaining the door
to the hinges, adjust the door horizontally and
verlically with the jack, tighten the bolts to
30-36 Ibfeft (40-50 N+m). Remove the jack and
the wooden bloc.

Caution: Make sure the front side door does
not interfere with the exterior panel.

5. Pull and fix the rod end to the hinge with the
washer and the button screw.

6. Using the screws, fix the plastic mouldings
covering the hinges.
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7.2.2 Depth Adjustment

1. Tum the emergency exit valve to the
"UNLOCK" position.

2. Remove the screws and the plastic moulding
covering each of the hinges.

Note: Ask an assistant to help you fo
perform the following adjustments.

3. Remove the Allen button head screw and the
washer retaining the rod end with bearing to
the upper hinge. See figure 12.

4. Loosen the vertical bolts on the hinges for the
front section, and for the rear section, move
the central door catch on the door frame.

5.- To adjust the male dovetail on L.H. side of the
door, remove the two screws and loosen the
two bolts. Slide the male dovetail toward the
interior and lightly tighten the two boits. Close
the door slowly but firmly, then slowly open it,
and tighten the two bolts. Fix dovetail to the
door with the screws. See figure 13.

DOOR SIDE——__ _

| MALE
DOVETAIIL

NpoLts

Figure 13 18059

Note: The frame dovetail is not adjustable.

6. Pull and fix the rod end to the hinge with the
washer and the button screw.

7. Using the screws, fix the plastic mouldings
covering the hinges.

8. Reset the emergency exit vaive to the normal
position.
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7.2.3 Rod End With Bearing
Adjustment

1. Tum the emergency exit valve to the
"UNLOCK" position.

2, Remove the screws and the plastic mouldings
covering the upper and lower hinges.

3. Remove the Allen button head screw and the
washer retaining the rod end with bearing to
upper hinge. See figure 12,

4. Loosen the jam nut locking the door cylinder
rod end with bearing. Close the door firmly,
adjust the rod end with bearing center hole in
order to be 3/16" (4,5 mm) eccentric toward
the left with the hinge hole center. Tighten the
jam nut.

5. Pull and fix the rod end to the hinge with the
washer and the button screw.

6. Using the screws, fix the plastic mouldings
covering the hinges.

7. Reset the emergency exlt valve to the normal
position.

7.2.4 Lubrication
Lubricant Frequency

» Latches Low Every six

« Upper door | temperature months
catch grease

« Door White grease | Every six
locking months
mechanism

* Key hole Low viscosity | Every six

e Bearingoi | O months
rod end

* Hinges

7.3 Hydraulic System

The hydraulic system uses a solution of 50% of
antifreeze ethylene glycol base and 50% of water.
The system contains approximately 1.1 U.S. quart
(1 liter).

7.3.1 Filling

Note: Ask an assistant to help you perform
this procedure.

14

1. Insert a 3/16™ (5 mm) I.D. hose on each drain
cock of the door cylinder and on the liquid side
of the master-cylinder then submerge the
hose ends in a clear glass container partially
filled with a clean antifreeze solution.

2. Open the two door cylinder drain cocks.

3. Open the door and with an adhesive tape,
maintain the door switch to the "ON" position to
maintain the system under pressure.,

4. Close the door manually, or push cylinder in,

then the hydro-pneumatic system should be as
shown in figure 14.

5. Fill the master cylinder with a low pressure
pump (less than 75 psi (515 kPay}), through the
filing cock. See figure 14.

A
5.\\\\\\\\\\\\\\\\

7/ lr///////////////// |/

/I////////I////

CLOSED
0700

osen '

LiQuID OPENED
FILLING {AIR)
Figure 14 18007

6. Close the LH. door cylinder drain cock
immediately when the liquid flows into the
container, then pump uniil the door be fully
opened, without pressurising the system. See
figure 15.

7. Close the L.H. cock on the master cylinder.
See figure 15.

OPENED

oL
l e Q’/l ///

\\\\\\\\\\\\\\

2
\
/I#’/II////I/////I///I x| ; 3

%

”
Z

" LA, /II/////IIII//”//
////\ Z

CLOSED CLOSED

LIQuID OPENED
FILLING (AIR)
Figure 15 18087
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8. Remove the adhesive tape and close the door
by pushing the switch.

9. Open the drain cock on the door cylinder and
the filling cock on the master cylinder piston
side. See figure 16.

AL SIS LSS S 714

< 17

CLOSED
/;,/z%/ S A sg&///lz

e O

OPENED
LIQUID
FILLING
Figure16 18088

10.Pump the liguid on the system untit it fiows into
the container.

11.While you are pumping, slowly open the door
in order to fill the master cylinder while ex-
hausting the air from the cylinder.

12.0nce the door is fully opened, close ali cocks,
and remove the pump.

13.Bleed the system. Refer to the bleeding

procedure.

7.3.2 Bleeding

Bleed cycles must be performed after each filling
or when the system leaks.

7.3.3 Piston Side Bleeding

1. Open and close the entrance door to bring air
1o the door cylinder.

2. Insert a 3/16" (5 mm) L.D. hose on the door
cylinder L.H. drain cock.

3. With the door closed, slowly open the L.H.
drain cock on the door cylinder, while pressur-
izing with the pump on the master cylinder
through the L.H. cock, then close the door
cylinder cock.

4. Repeat steps 1 and 3 until there is no more air
in the cylinder.

5. Remove the purnp and the hose.
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7.3.4 Cylinder Side Bleeding

1. Open and close the entrance door to bring air
to the door cylinder, then fully open the door.

2. Insert a 3/16" (5 mm) {.D. hose on the door
cylinder R.H. drain cock.

3. With the door open, slowly open the R.H. drain
cock on the door cylinder, while pressurizing
with the pump on the master cylinder through
the R.H. cock, then close the door cylinder
cock. .

4. Repeat steps 1 and 3 until there is no more air
in the system.

5. Remove the pump and the hose.

Note: Dispose of antifreeze in accordance
with the effective municipal, provincial and
federal regulations.

7.4 Specifications

Master cylinder

Manufacturer .........cocecvvvmeeeeeereeecee e Bimba
LT+ I Hydro-pneumatic, 1/4 NPT
R OV U 2" (50 mm)
3] (o] { TR 9" (230 mm) -
Prévost nUMDET.......cocovvvuvveerrrcee e 78-0498
Door cylinder

ManUfaCIUrer ..o et s Bimba
TYPE vvrverrerrnranne Hydrautlic, double acting, 1/4 NPT
LD et e 2" {50 mm)
SHOKE ettt e 8" (205 mm)
Prévost nUmber......cc.ecveeeerveiieeee e 78-0499
Lock cylinder (upper)

MaNUFACIUTET ..o vee e e Bimba
Type .....Alr, single action, 1/8 NPT, hexagonal rod
1 2 ST 7/8" (22 mm)
SUOKE v sres et eee e 1" (25 mm)
Prévost number.........c.ccvevvuvecenirieeieeseeeeens 64-1259
Lock cylinder (central)

ManUFECIUrET ..o e Bimba
TYPE eerecerenrrererereeacaenns Air, single action, 1/4 NPT
LD: ettt 1 3/4" (45 mm)
SUOKE ...cireecrsrrrreeee st rrene et s 1" (25 mm)
Prévost NUMDBET.......ccccveveer e rmceis s 64-1209
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Manifoid solenoid Type of operation ........ccecveeeeeenens, Direct solenoid
Manufacturer ........c..cosecmveeceeresnsnrnrerennan. Norgren Lubrication............ Not required (factory pre-lubed)
TV e rsi s rar s s 4 ports, 1/8 NFT Filtration ..o vcevcrarenn, 40 micron recommended
VORAgE...cuiiicm e st ee e 24 VDC Prévost NUMDET .....ovvimeeerecemrerreeansanrerennses
Power ConSUMPHON......eevrcerreeereeereeeseseses 6 waits
Maximum pressure..........ooeer.. 150 psi (1 035 kPa) ;um:gu::?ulator .
Prévost nUMDBET ....cc.cceeee v 64-1130 Recommended pressure setting 100 psi (609 kPa)
Solenoid valve (Latching valve) Supplier IUMDBEr ... RO7-100-RNKA
Manufacturer .........ouevveerereeceremreensirenins Humphrey Prévost number........coecevveevervenceerecnnnns
1% o L I 310 .
Operating range............ 0 to 125 psi (0 to 860 kPa) E:gj:;rﬁumtﬁh assy
VOREQE......crrcreniircisissnncncrnnsenensnees s ssssne s 24VDC s
Voltage tolerance...... +10%, -15% of rated voltage Electronic modulePrévast number.............
Power consumption.........cececeeceseeieecierennns 4 watts
Leak rate (max allowed)..........cocrevreeenreecemreenens
...0.245 in/min @ 100 psi(4 cc/ min @ 690 kPa)
INTERIOR
EMERGENGCY LOCK
E_XIT VALVE @‘_ CYLINDERS
s
AN DOOR
LATCHING
VALVE CYLINDER
LOSING
CLoS! ———MASTER CYLINDER
_va [ —F— 1
sl '
L)
' PRESSURE
OPENING REGULATOR
VALVE
|
| EXTERIOR ACCESSORY
EMERGENCY AIR TANK
EXIT VALVE
CONTROL
MODULE
Figure 16 18060
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8. BAGGAGE COMPARTMENT
DOORS

There are 6 baggage compariment doors on the
H3-41, while there are 8 on the H3-45 and the VIP
H3-45 bus shell. Each of these doors is of
identical design. A centrally mounted, key-
lockable door handle unlatches the door which
can then be pulled out and raised up in a path
parallel to the side of the vehicle. The door is held
in fully open position by two fully extended gas-
charged cylinders, giving clear access to the
opening of the baggage compariment.

From its fully open position, the door can be
¢losed by pulling down on the door panel, which
will easily hinge its way back in the contour of the
compartment opening and will be held closed by
two latches.

Each door can be opened by lifting the centrally
mounted handle to unlatch the door and lifting it all
the way up. !f the door does not remain in the fully
open position, one or both cylinders on that door
is (are) defective. To test the cylinders, first
support the door in the fully open position with
proper equipment. Disconnect the rod end of one
cylinder and try to retract the rod. If strong
resistance is felt, the cylinder is in good condition
and can be reinstalled. If the rod refracts with little
effort, the cylinder is defective and shouid be
replaced at once (Prévost part #98-0014). Test
the other cylinder on that door the same way.

8.1 Adjustment

Warning: Park vehicle safely, apply parking
brake, stop engine and sel baftery master
switches to the "OFF" position prior {0
working on the vehicle.

Note: Refer, if needed, to figure 18 for
identification.of door components.

GAS CYLINDER
SUPPORT
(FIXED TO STRUGTURE)
OUTSIDE PANEL———
B PANTOGRAPH:
) /[ ARM
i
1| oLy
Fal "o
.
A
= T : SUPPORT
PANTOGRAPH ] -
— . FIXED TO STRUCTURE
ARM SUPPRT 1 (FIXE RE)
L
7 PIVOT
4
5
74
«—————BALANGE ARM
DOOR LOWER,
SECTION >
BALANGE ARM
SUPPORT PIVOT

Figure 18

18061
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1. With the help of an assistant who will support
the door weight, remove bolts retaining door to
pantograph and balance arm pivots, then
remove door.

2. Measure distance between a pantograph arm
end and a straight edge rested on structure.
Repeat procedure for the other arm. The
distance on each side should be equal. If not,
bend arm end until desired measure is ob-
tained. Refer to figure 19.

. PANTOGRAPH
ARM

| STRAIGHT EDGE

3 MEASURE HERE

FRONT VIEW

SIDE VIEW

Figure 19 18062

3. Measure distance between a pantograph arm
end and the structure. Repeat procedure for
the other arm. The distance on each side
should be equal as the pantograph arm
assembly must be centered in baggage
compartment opening. If not, bend the appro-
priate pantograph arm end untl desired
measure is obtained. A difference of 3/32" (2
mm) between both sides is accepted. Refer to
figure 20.

\ i
< £
3 \

MEASURE
HERE

L N : \

3 A
DISTANCE SHOULD BE EQUAL ON EACH SIDE
(A DIFFERENCE OF 3/32" (2 MM) IS ACCEPTED)

Figure 20 18063

4. Install the baggage comparment door.
Unscrew and remove both striker pins.
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Loosen bolts retaining door to pantograph and
balance arm supports. With door closed,
adjust height so the top of the door fits flush
with the adjacent doors, then complete tighten-
ing the four bofts retaining door to each
pantograph arm support. A gap of 1/8" (3 mm)
between the top of the door and the ‘stainless
steel support is given as a guide. _Refer to
figure 21.

STAINLESS
STEEL SUPPORT

APPROXIMATE GAP

Figure 21

5. Slightly open the door, position it to obtain a
gap of 4" (100 mm) between structure and
door panel upper lip, maintain door in this
position while an assistant compleles tighten-
ing the two bolls retaining door to each bal-
ance arm support. Refer to figure 22,

STAINLESS
STEEL SUPPORT —
I 1
4 —_— >
00 MM
(K] *
[v
> -
0 |
S | ,
T
=
/' j@ BAUANCEARM
BOOR SUPE’ORT\\__ .
AT / li I[ ’ “a
Bt £
POSITIONING ADJUSTMENT
Figure 22 18065

6. Fully open the door, loosen the two bolts
refaining each gas cylinder support 1o struc-
ture, position door parallel with adjacent doors
and complete tightening bolts. A measure of
6" £ 1/4", (150 mm £ 7 mm) between door
panet lip (at level of upper edge of lower
section) and the lateral panel is given as a
guide. Refer to figure 23.
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SUPPORT
{FIXED TQ QUCTURE)
\
GAS CYLINDER
8" x /4"
(150 MM = 7 MM)
LATERAL PANEL
POSITIONNING ADJUSTMENT
NOTE: PANTOGRAPH ARM HAS BEEN REMOVED
FOR A CLARITY PURPOSE
Figure 23 16065

Caution: For converted vehicles provided
with “Awning"” windows, fully open window
then adjust door opening angle so the door
does not interfere with window.

7. With door slightly open, pull door handle while
an assistant checks that both latches release
simultaneously. If not, with latch engaged,
gently bend the appropriate latch control rod
until proper timing is achieved. Refer to
figure 24.

Figure 24 18067

8. Install both striker pins, bring the door close to
them, and adjust the height of pins so they are
well centered with latches. Refer to figure 25.

— :
LATCH
CENTERED, | ©l—
!
4
z o
STRIKER
PIN
| L
--M
ADJUSTMENT
Figure 25 16068

Note: Before proceeding with the following
step, mark the position of slriker pins on
structure to avoid upselting the vertical
adjustment of the pin.

9. Loosen the striker pins just enough to allow
them to be moved with a hammer. Working
from inside compariment and with the door
well-closed (second caiches engaged), hit the
pin washers 1o horizontally move the pins and
consequently the door, while an outside
assistant checks the fit. A gap of 1/16"
(+3/64", -1/64") (1,5 mm {(+1 mm, -0,5 mm))
between the stainless steel support for the
lateral panel and the door panel lip is recom-
mended. Refer to figure 26.

~- 16" (+3/84%, -1/64%)
{1,5 MM (+1 MM, -0,5 MM))
7
STAINLESS
STEEL
SUPPORT
©
DPOOR—»
“'}n F
RECOMMENDED GAP ADJUSTMENT
Figure 26 18069

10.With door well-closed, it should have a gap of
3/8" £ 5/64", (10 mm * 2 mm) between door
panel tip {(at level of upper edge of lower
section) and structural post. i not, horizontally
move pins again until correct gap is obtained.
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Fully tighten the p-ins after adjustment is
achieved. Refer to figure 27.

BOOR—i| (&
E
2
o
-
w
3 ¥8" = S/6a" ~J.1 A
{10 MM = 2 MM) ~
DOOR
LOWER—»
SECTION LL
RECOMMENDED GAP ADJUSTMENT
Figure 27 18070

11.Recheck gap mentioned in step 9. If gap has
changed, correct half the change by adjusting
amn support fixed to structure. Loosen the bolt
supporting balance arm on door lower section
and close the door, gap adjustment will
automatically result. Tighten the bolt from
inside the compartment. Refer to figure 28.

Sy
SUPPORAT ————p
FIED TO
116 (43647, 17647 STRUCTURE)
(1.5 MM {+1 MI, D5 MA)
STA!gLLEss
SUFPORT i +— BALANCE
i ARM
COOR
e LOWER —»
DOOR——+ SECTION
RECOMMENDED GAP ADJUSTMENT

Figure 28 18071

12.0nce the adjtistment procedure is achieved,
ensure that all bolts are securely lightened.

9. ENGINE COMPARTMENT
DOOR

The engine compartment rear door also rises in
the same way as the baggage compartment doors
and is held open by 3 gas-charged cylinders
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(Prévost part #98-0014). The engine compariment
opens by liting a handle accessed from the R.M.
side of the engine compariment. When pushed
up, the handle pulls on 2 steel wires, each steel
wire connected to its respective door latch locking
the rear door. Both steel wires are looped at the
release handle and can be adjusted to proper
length to ensure positive release of both catches
when the handle is raised.

10. COACH SIDE WINDOWS

Six passenger side windows are provided on each
side of the coach on H3-41, while the H3-45 have
seven on each side. They are made of fixed,
single or double-glazed, heat absorbing AS-3
mounted in black painted extruded aluminum
frames. The single-glazed windows are laminated
safety glass, while the double-glazed windows are
laminated safety glass outside and tempered
glass inside. The iwo trapezoidal windows are
also mounted on aluminum frames (except for
H3-45 VIP, where they're mounted with adhesive,
refer to heading "Adhesive mounted windows”
later in this section, for more information on this
type of mounting) and they are made of fixed,
double glazed, heat absorbing AS-3 laminated
safety glass inside and tempered glass outside.
Three of the side windows on each side serve as
emergency exits on the H3-41, while there are
four of theim on curb side of the H3-45, and three
on driver's side. See figures 30 and 31.
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SINGLE-GLAZED OR DOUBLE-GLAZED, AS-3 DOUBLE-GLAZED
—] AS-3

EMERGENCY EXIT WINDOWS

Figure 30: H3-41 18072

SINGLE-GLAZED OR DOUBLE-GLAZED. AS-3 g(s)gBLE-GLAED
[ 1

EMRGENCY EMERGENCY EXIT WINDOWS
EXIT WINDOW
(CURB SIDE ONLY)

Figure 31: H3-45 18074

An emergency exit window can be opened by
pulling the lower part of the release bar, which
disengages the 2 safety latches, and pushing out
the window frame. See figure 32.

_____

RELEASE BAR ;

Figure 32 18075

CENTERING B‘HACKEI'/]

CENTERING PIN

ELEASE BAR

Figure 33 . 18076
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Emergency operating instruction decals™ are
affixed under each emergency exit window. To
close the window, pull the 2 handles on the
window frame 1o securely engage the safety
latches in their respective locks. See figure 33.

10.1 Removal and Installation

The emergency exit windows can be removed
from the vehicle with the help of an assistant. See
figure 34.

Figure 34 18077

1. Remove the 2 stoppers from the window frame
outside the vehicle.

2. Unlock the window latches and swing the
window out far enough to disengage the frame
extrusions.

3. Lower the window assembly from the opening.

4. Installation of the window is the reverse of
removal procedure.,

The fixed side windows can be removed in the
same way, after first removing 4 cap screws
holding the bottom of the window frame to the
inside wall of the vehicle. This will permit the
window to swing out as an emergency exit
window.

Spring pins are inserted in the roof aluminum
extrusion on both sides of each window to prevent
fore and aft movement of the window when
opened. The spring pins do not have to be
removed when removing and installing a window.
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10.2 Emergency Exit Window
Adjustment

Emergency exit windows should be checked
periodically for easy opening and closing. Pulling
the lower part of the release bar with both hands
placed near the safety latches should disengage
both locks on the window simultangously. The
tension required to release the window should not
exceed 20 pounds (9 kg) of force. If too much
effort is required to disengage the locks or if only
one lock disengages when pulling the release bar,
adjustment of the window locking mechanism
must be made. Similarly, the window should close
tightly and should not shake.

The centering pin and the centering bracket
should be correctly positioned before performing
the window locking mechanism adjustment. The
window is correctly positioned in the opening
when the centering pin aligns with the slot in the
centering bracket. The 2 locks threaded in the
window frame can be adjusted in or out for proper
engagement in the safety latches. If the iocks do
not engage in the latches or require too much
effort, they are threaded in too far. If the window
raftles when closed, the locks extend too far out.
To adjust the locks, first loosen the lock nuts and
rotate the locks in or out in half-turmn increments.
Tighten the fock nuts when proper adjustment is
made.

Nofe: Tangs on the lock must be in a
horizontal position.

11. ADHESIVE MOUNTED
WINDOWS

The adhesive mounted windows are fixed, single
or double-glazed, heat absorbing AS-2 or AS-3
glass mounted in their opening with polyurethane
windshield adhesive. The single-glazed windows
are laminated safety glass, while the double-
glazed windows are laminated safety glass
outside, and tempered glass inside. The upper
driver's windows can optionally be AS-4 Plexiglas.
See figure 35 for location and type of sealed
windows. To replace a damaged or broken
adhesive mounted window, refer to heading
"Replacement”, next in this section.

7 SINGLE-GLAZED AS-3 OR PLEXIGLASS AS-4
© DOUBLE-GLAZED AS-2 :
&« DOUBLE-GLAZED AS-3

Figure 35 18078

11.1 Replacement

ltems Needed:

Scraper with new blade; Disposable vinyt gloves;
Isopropyl alcohol or enamel reducer or NAPA
6383 surface cleaner; Masking tape: Clean rag;
Heavy hydrotreated naphta (vanishing oil)
(68-0102); Tremthane Primer  (68-1091);
Tremshield Tape (68-1089); Sikaflex 255FC (68-
1092) :

Warning: Wear disposable vinyl gloves
during the procedure. Do not smoke. Dispose
of unused toxic material properly. Heed all
warnings on containers of the different
products.

1. Remove previous window glass and scrape off
all remaining material around the opening.

Note: Hardened adhesive will not remove
easily. A new blade works best to remove all
adhesive residue using care not to damage
the fiber structure.

2. Place the new window glass in the opening
and centre it to leave an even gap top and
bottom, and from side to side.

Note: Use small shims to raise the glass in
proper position. Shims can be cut from the
tremshield tape. See figure 36.
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Figure 36 18079

3. Hold the window glass centered and have an
assistant mark the Inside contour of the
opening on the glass with a china pencil.
Remove glass and place it on a table with the
pencil mark facing up.

4. Place masking tape on the inside surface of
the glass to just cover the china pencil martk,
leaving the outer surface exposed for the
adhesive. This will make cleanup much easier.
For ease of removal, do not overlap the tape at
corners. See figure 37.

OPENING CUTLINE
MAS?('ING TAPE

Figure 37 18080

5. Clean all around the window opening and the
window glass edge with isopropyl alcohol,
enamel reducer or NAPA 6383 surface
cleaner. Let dry 1 to 2 minutes,

Note: There must be absolutely no silicone on
glass or channel or Sikaflex 255 FC will not
slick.

6. Put masking tape on the inner and outer
contour of the window opening on the struc-
{ure, approximately 1/16" (1,5 mm) from the
edges of the contour.

23

7. Apply Tremthane primer (Prévost part no
68-1091) all around the window opening and
the window glass edge.

8. Install Tremshield tape (Prévost part no
68-1089) around the sealing surface of the
window opening. See figure 38.

1l siKAFLEX
i1l ADHESIVE

|

Figure 38 18081

9. Apply a generous bead of Sikaflex-255 FC
polyurethane adhesive (68-1092) on the
sealing surface arcund the window opening
from outside the vehicle.

Note: To ease applying of Sikaflex 255 FC, it
may be heated to 175°F (80°C).

Note: Bead should touch the side surface of
the window opening.

10.Place shims comectly, and position window
glass in the opening. Press firmly and eveniy.
Excess adhesive should flow out from behind
glass.

Note: Add adhesive in areas where overflow
is minimal or if air bubbles are present.

11.Smooth the adhesive joint using the plastic
glove on your finger. Remove excess material
around both sides of the window as soon as
possible before adhesive dries.

Note: Remove most of the adhesive from the
scraper or trowel with a rag, and then dip tool
in heavy hydrotreated naphta (vanishing oil)
after each use for cleaning.

Caution: Never use solvent to clean excess
adhesive.

12.Remove masking tape at once, clamp window
glass suitably and let dry overnight or at least 8
hours.
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12. WINDSHIELD

The lower windshield is single-glazed, AS-1
laminated safety glass, while the upper windshield
is single-glazed, AS-3 laminated safety glass. The
upper windshield can be equipped, as opfional
equipment, with heating elements. Each
windshield is laced to a flange around an opening
in the front structure by means of a one-piece
black rubber extrusion and sealed with Sika-
flex-255 FC polyurethane adhesive (Prévost part
no 68-1092). Proper installation of the windshield
is necessary to ensure watertightness. Since
glass varies in fit depending on the supplier, we
recommend installing a replacement windshield
obtained from Prévost Car Inc. to ensure proper
fit. Windshield obtained from another source
should be checked for proper size and curvature.

UPPER
WINDSHIELDS ™
SINGLE-GLAZED, AS-3 :

LOWER
WINDSHIELDS =
SINGLE-GLAZED, AS-1

18082

Figure 39

12.1 Removal

Warning: Windshield removal and installa-
tion must be performed by more than one
person. To avoid personal injury, wear
protective gloves when handling the
windshield glass.

1. Remove the wiper ams of the affected
windshield.

Note: Remove the destination sign when
replacing the upper R.H. side windshield.

2. Remove the rubber filler strip from the rubber
extrusion around the windshield.

3. Run a blunt wood or plastic instrument inside
channel of the rubber extrusion where the
windshield is inserted, to ioosen the windshield
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from the extrusion, from inside and outside the
vehicle all around the windshigla.

4. Pry out the windshield starting at a comer and
pushing the windshield out. A person on the
outside then lifts the windshield up and out of
the opening.

5. Clean the rmbber extrusion channel with
isopropyl  alcohol. Refer to  heading
"Instaflation” in this section for instructions on
how to reinstall windshield.

Note: If the rubber extrusion is damaged,
remove and discard it, then clean the
windshield opening with isopropyl alcohol.
Refer to heading "Rubber Extrusion and
Windshield installation” in this section for
complete reinstallation instructions.

12.2 installation

Warning: Wear disposable vinyl gloves
during the procedure. Do not smoke, Dispose
of unused toxic material properly. Heed all
warnings on containers of the different
products used in this procedure.

1. Clean the rubber extrusion with wiping towels
soaked with isopropyl alcohol. Wipe with dry
wiping towels and let dry 1 to 2 minutes. See
figure 40. :

RUBBER EXTRUSION

hd

FILLER STRIF

L CLEAN HERE AND APPLY
SIKAFLEX PRIMER

Figure 40 18008

Note: Force the soaked towels in the
channels for good cleaning in these critical
areas.

2. Apply Sikaflex primer 449/203 (Prévost part
no 68-1091) with a paint brush or applicator in
the channels around the rubber extrusion, and
let dry 20 to 25 minutes while proceeding with
the next steps.
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Caution: If more than 8 hours elapse before
proceeding with the installation, repeat step 3.

3. Spray the windshield channel of the rubber
extrusion with a liquid soap and water solution.

4. Install the windshield in the rubber extrusion,
bottomn first, and working up the sides to the
top using a thin and rounded wocden or plastic
piece to force the windshield in its channel,
End the installation at one of the upper cor-
ners.

Note: Two persons should be working on
both faces of the windshield simuftaneously.

5. Mask the windshield following the contour of
the rubber extrusion. See figure 41.

— RUBBER -
EXTRUSICN

— MASKING
TAPE

Figure 41 18099

6. Apply Sikaflex-255 FC polyurethane adhesive
{Prévost part no 68-1092) generously between
windshield and the mubber extrusion, while
inserting the tip of the adhesive tube deep in
the channel. Scrape excess adhesive from
windshield and clean with Klene-Sol or
equivalent solvent.

7. Spray V-channel in the rubber extrusion with a
liquid soap and water solution, and install filler
strips in the rubber extrusion, cutting each end
at a 45° angle.

Note: Filler strips retract with time. Install
ends of filler strips as tight as possible in the
V-channel.

8. Remove ali masking tape and clean all areas
properly. Reinstall windshield wiper and
destination sign if applicable.

9. Let dry ovemnight, or at least 8 hours, before
putting vehicle back into service.
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12.3 Rubber Extrusion and
Windshield Installation

Warning: Wear disposable vinyl gloves
during the procedure. Do not smoke. Dispose
of unused toxic material properly. Heed all
warnings on containers of the different
products used in this procedure.

Caution: The black rubber extrusion
securing the windshield in the opening fils
correctly in only one position. Find the correct
position of the rubber extrusion now, and
make reference marks with a china marker to
avoid searching for the correct position later
in the procedure.

1. Clean the windshield opening sealing surfaces
with' isopropyl alcohol and flet dry 1 to 2
minutes. See figure 42.

Figure 42 18100

2. Clean the rubber extrusion with wiping towels
soaked with isopropy! alcohol. Wipe with dry
wiping towels and let dry 1 t0 2 minutes.

Note: Force the soaked towels in the
channels for good cleaning in these critical
areas. ‘ .

3. Apply Sikaflex primer 449/203 (Prévost part
no 68-1081) with a paint brush or applicator in
the channels around the rubber extrusion, and
let dry 20 to 25 minutes while proceeding with
the next steps. See figure 43.
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AUBBER EXTRUSION

v

FILLER STRIP

T_ CLEAN HERE AND APPLY
SIKAFLEX PRIMER

Figure 43 18101

Caution: if more than 8 hours elapse before
proceeding with the installation, repeat step 3.

4. Mask the interior side of the windshield
opening or apply a coat of petroleum jelly such
as Vaseline to aid in removal of adhesive
overflow after the installation.

5. Mask the exterior side of the windshield
opening on the 2 sides not adjacent to the
other windshield.

6. Apply 2 beads, parallel but not touching, of
Sikaflex-265 FC polyurethane adhesive
(Prévost part no68-1092) on the sealing
surface of the windshield opening. See fig-
ure 44.

‘ SIKAFLEX

ADHESIVE

Figure 44 18102

7. Apply Sikaflex-255 FC adhesive all around the
rubber extrusion in the channel for the wind-
shield opening flange. See figure 45.
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APPLY SIKAFLEX ADHESIVE HERE

Figure 45 18103

Caution: Sikaflex adhesive hardens quickly.
Continue installation immediately after
application of adhesive is completed.

8. Find the reference marks made earlier and
- install the rubber extrusion in the windshield

opening.

8. Spray the windshield channel of the rubber
extrusion with a liquid soap and water solution.

10.Install the windshield in the rubber extrusion,
bottom first and working up the sides to the top,
using a thin and rounded wooden or plastic
piece to force the windshield in its channel. End
the installation at one of the upper corners.

Note: Two persons should be working on
both faces of the windshield simultaneously.

11.Mask the outside of the windshield following
the contour of the rubber extrusion.

12.Apply Sikafiex-255 FC adhesive generously
between windshield and the rubber extrusion,
while inserling the tip of the adhesive tube
deep in the channel. Scrape off excess
adhesive from windshield and clean with
Klene-Sol or equivalent solvent.

13.Spray V-channel in the rubber extrusion with a
liquid soap and water solution, and install filler
strips in the rubber extrusion, cutting each end
at a 45° angle.

Note: Filler strips retract with time. Install
ends of filler strips as tight as possible in the
V-channel.

14.Add Sikaflex-255 FC adhesive where the
rubber extrusion meets the front structure fiber
on the 2 sides not adjacent to the other
windshield. Scrape off excess adhesive and
clean with Kiene-Sol or equivalent soivent.
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15.Remove all masking tape and clean alt areas
properly. Reinstall windshield wiper and
destination sign if applicable.

16.Let dry overnight or at least & hours before
putting vehicle back into service.

13. ROOF ESCAPE HATCH

13.1 Maintenance

The vehicle can be equipped with one or two
escape hatches. The escape hatch is designed to
provide years of reliable service with a minimum
of maintenance. All components are rust proof,
and moving paris are Teflon coated to eliminate
need for lubrication. Should water infiltrate the
vehicle from- the escape hatch, refer to the
heading "Sealing"in this section for procedures on
how to seal this area. '

Caution: Use of lubricants, paints, or other
coatings such as graffiti deterring sprays are
not recommended.

Suggested maintenance includes  periodic
inspection of aftaching fasteners for evidence of
loosening due to tampering, and regular cleaning
with mild soap and water.

Although there are other cleaning solutions
available, some contain solverts and other
chemicals that can attack the high strength
materials used in the production of the escape
hatch.

Caution: Ensure that cleaning solutions are
compatible with the materials used on the
escape hatch.

Graffiti removing cleaners often contain acetone,
ether, lacquer thinner, or other solvents known to
destroy the high strength properiies of many
plastics. Use of these cleaners must be avoided.

Graffiti-resisting coatings often leave a sticky
residue that interferes with smooth upfdown
movement of the hatch mechanism. Some of
these coatings also contain solvents that will
reduce the strength of certain components.

Caution: Use of these coatings is at
considerable risk and should be avoided.

13.2 Repair

All components used in the production of the
escape hatch are available as service parts,
except for one hinge that represents a possible
hazard when improperly reattached to a hidden
tapping plate that is often damaged whenever the
hinge is damaged. The tapping plate is perma-
nently laminated between the inner and outer
cover assemblies, and it cannot be inspected or
replaced. It is therefore necessary to replace the
entire assembly following damage to the hinge.
See figure 46.

: THIS PART
k- NOT SERVICED

Figure 46 - 18104

Caution: Hinge assembly is critical and
hinge should never be removed from cover
assembly. Fasteners used in this assembly
are special and have critical lorque require-
ments and tamper-resistanl heads to

discourage tampering.

JOINT
+

RUBBER
SEAL

TREMTHANE
SEALANT

Figure 47 18105
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13.3 Sealing

1. Open and tilt up the escape hatch cover,
2. Jointhe 2 ends of the rubber seal.

Caution: Seal joint should be toward rear of
vehicle,

3. Apply rubber adhesive CA-40 (Prévost part
no 68-1285) in the gap between the seal ends.

4. Apply Sikaflex 221 sealant (Prévost part
no 68-0532) along the outline of the escape
hatch on the roof of vehicle.

13.4 Removal and instaliation

The frame of the escape hatch is riveted to the
roof of the vehicle. The escape hatch pane!
assembly can be replaced as a unit and a new
panel assembly installed in the existing frame. To
remove the panel assembly, remove the 4 bolis
fastening the 2 hinges to the escape hatch frame
and retain the 4 flat washers. Reinstall the panel
assembly by fastening the 2 hinges with the 4
bolts and flat washers removed earlier.

Caution: When installing, roof escape
hatch’s hinge must be toward the front of
vehicle, to prevent the hatch from being
ripped out if accidentally opened while vehicle
is runhing.

14. PASSENGER SEATS

The H3-41 and H3-45 coaches can be equipped
with any of 3 basic seat models and installed in a
variety of seating arrangements:

1. The "Tourismo 2" seat is the base model and
is available in heights of 40" (102 ¢m) and 42"
(107 cm). Seating arrangement includes 2
card tables which can be folded and removed,
and pivoting seats ahead of each card table.
Each pair of seats is built on a welded steel
frame fastened to the side wall and on a
track-mounted pedestal. Standard seating
capacity is 48 in H3-41 and 56 in H3-45.

2. The "Silhouette” seat is an optional mode] with
each pair also built on a welded steel frame
and mounted the same way as the "Tourismo
2"seal. Standard seating arrangement with the
“Sithouefte” seat includes 2 card tables and 2
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pivoting seats. Seating capacity is the same as
with the "Tourismo 2" seat.

3. The "VIP" seat model is an optional seat.
"V.1.P" seats are mounted on one row of paired
seats buift on a common frame on one side of
the vehicle, and a row of single seats on the
other side of the vehicle with an off-centre
aisle. Each "V.LP.” seat has its own set of
armrests.

Each seat has a removable bottom cushion with
snapped-on upholstery for cleaning or replace-
ment. The "Tourismo 2" and "Silhouette” seats
have 3 ammrests. The aisle armrest is spring
loaded to retum to its down position when
released. The center armrest can be folded up
and down manually, while the window armrest is
fixed,

14.1 Rotating Seats

1. Remove 1 wing nut holding each seat bottom
cushion from under the seat frame. )

2. Lift front part of cushions and remove
cushions, '

3. Remove 4 wing screws fastening seat
assembly to seat frame.

4. Pull seat toward aisle and rotate.

8. Align mounting holes and reinstall 4 wing
SCrews.

6. Reinstall seat bottom cushions with wing nuts.

14.2 Removing Fixed Seats

Note: Seats on one row are not imterchange-
able with seats of the other row.

To remove fixed seats, proceed as follows:

1. Remove 1 elastic stop nut holding each seat
bottom cushion from under the front part of the
seat frame.

2. Lift front part of cushions and remove
cushions.

3. Remove 4 finishing screws holding plastic
cover between side wall and seat frame.

4. Remove 2 cap screws, nuts, and washers
holding seat frame to side wall and retain the 2
holding brackets. See figure 48.
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Figure 48 18106

5. Remove 2 nuts and washers holding seat
frame to pedestal rods. See figure 49.

Figure 49 18107

Note: Bottom end of rod is coated with
Loctite and threaded in a steel biock which
slides in the floor track. Removal of rod is
possible if loosened from block. Otherwise,
slide rod and block assembly to the front end
of track after removing all other interfering
Sseals.

6. Remove seat assembly.

7. Reverse the above procedure to install seat
assembly.

Note: On newer vehicles, the rod consists of
a carriage bolt inserted in a square plate
sliding in the floor track. Removal is possible
only by the front end of track. '

15. UPHOLSTERY
MAINTENANCE

15.1 Routine Cleaning

Coach seats are lightweight, with foam-padded
backs and cushions. For both appearance and
wearability, best results are obtained if upholstery
is cleaned at regular intervals before dirt, dust and
grit have been ground into the fabric. Seat fabric is
made of 50% wool, 33% cotion, 9% nylon, and
8% acrylic.

All that is required to remove the dirt is a gentle
beating with the hand or the back of a brush. This
wifl bring the dirt to the surface where it is easily
removed with a vacuum or brush in the direction
of the pile which can easily be recognized by
running a hand lighlly over the pile. If the fabric
become excessively dirty, particles of grit will
cause gradual wear, reducing the life span of the
fabric.

15.2 Dry Cleaning

If covers are to be removed for cleaning, dry
cleaning is recommended since washing might
cause some shrinkage, prevenling the covers
from being reapplied to the seats without damage.
Other than spot cleaning the covers while they are
in place, dry cleaning is not recommended, since
the resulting fumes could be hazardous in the
confines of the coach and the solvent could be
detrimental to the foam padding of the seats.

15.3 Cleaning With Covers in
Place

The most effective and economical method to
clean the fabric seat covers is by washing with
either an approved foam upholstery cleaner or
with a mild household detergent.

1. Thoroughly vacuum the upholstery. Remove
any spots or stains before the seats are
washed to avoid a cleaning ring.

2. Dilvie household detergent or liquid foam
cleaner according to directions on-the con-




Section 18: BODY

tainer. Pour a small quantity into a flat pan and
work into a thick foam with a sponge or brush.

3. Apply only the foam to the fabric with a sponge
or brush. Clean a small area of the fabric at a
time with the foam. DO NOT SOAK. Rub
vigorously.

4. Sponge the suds from the fabric with a clean
sponge or cloth moistened with water. Rinse
the sponge or cloth often and change the
water when it becomes dirty.

5. Allow the upholstery to dry completely before
the coach goes back into service. To speed up
drying, excess moisture can be blown off the
fabric with compressed air.

Note: Oil in the air line will soil the fabric.
Blow the line clear and test air discharge
against a plain white piece of paper. It is also
effective to press the edge of a flat hardwood
stick down on the cushion and slowly draw it
across the fabric.

Even very soiled areas can be retumned to their
original appearance by a thorough cleaning, but a
regular schedule of cleaning that keeps the
upholstery reasonably clean at all times will add
months to the service life of coach upholstery.

16. VEHICLE JACKING
POINTS

The vehicle can be jacked by applying pressure
under body jacking points or front and drive axle
jacking points. When it is necessary to raise the
vehicle, care should be taken to ensure that
pressure is applied only at the points indicated in
figure 50, 51 and 52. Equipment for lifting the front
of the vehicle must have a combined lifting
capacity of 13,000 Ibs (5 900 kg). Equipment for
lifing the rear of the vehicle must have a
combined lifting capacity of 25,000 lbs (11 400

kg).

Warning: Extra lift capacity may be required
if luggage or any other type of load {e.q.
conversion equipment) are onboard the
vehicle.
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Figure 50

Warning: The suspension of the vehicle
must be in the normal ride position before
jacking. The “Level Low” system on a
motorcoach must be in the "DRIVE" position
prior to turning the ignition key “"OFF".

16.2 Axle Jacking Points

Figure 51: Drive Axle 18085

Warning: Aiways unfoad or retract the tag
axie before jacking the vehicle from the front
and drive axle jacking points to prevent
darnage to suspension components.
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16.3 Jacking the Tag Axle

Figure 53: Tag Axle 18086

Warning: The jacking points on the tag axie
must be used for raising the tag axie oniy.

17. TOWING THE VEHICLE

The vehicle can be transporied on a low bed
semi-trailer of adequate gross axle weight
capacity. When transporting a vehicle, apply
parking brake and shut down the engine. Block all
wheels and secure vehicle with tie-downs. Check
that overall height will clear obstacles on the route
to follow, and obtain required permits as required.

The vehicle can also be towed by lifting under the
front axie or by towing from the front with all
wheels on the ground. These 2 methods are
described below under their respective headings.
Whatever the method used, the vehicle should be
towed by truck operators authorized and
experienced in towing intercity coaches.

Observe nommal precautions including, but not
limited to, the ones listed below when towing the
vehicle:

1. Make sure the parking brake is released
before towing.

2. Do not allow passengers to ride inside the
towed vehicle.

3. Tow the vehicle at a sale speed as dictated by
road and weather conditions.

4. Accelerate and decelerate slowly with caution,

17.1 Lifting and Towing

The towed vehicle must be lifted from under the
front axle only. The tow truck must be equipped
with the proper lifting equipment to reach under
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the front axle since no cther liting points are
recommended. Lifting and towing from any other
point are unauthorized as it may cause serious
darmage. fo the structure. Do not unload or raise
the tag axle when lifting and towing to prevent
overloading the drive axle.

i. Remove both drive axie shafts to prevent
damage 1o the transmission. Plug axle tube to
prevent oil loss. Refer to Rockwell's
"Maintenance manual no.5" in Section 11
"Rear Axfe" in this manual for correct proce-
dure.

Caution: Transmission lubrication is
inadequate when towing. With elther
automatic or manual transmission, the drive
axie shafts must be removed to avoid serious
damage to the transmission.

- 2. Operate the engine of the vehicle when towing

to maintain brake system air pressure. If the
engine cannot be operated, connect an
external air pressure line from the tow truck to
the emergency fill valve in the engine com-
partment. The emergency fill valve in the front
service compartment does not supply air
pressure 10 the brake system. The air pressure
must be a minimum of 75 psi (520 kPa), and
the line should be atiached o the air line with a
clip-on chuck.

Caution: Do not tow the vehicle without
external air pressure applied to the emergency
fill valve if the engine does not operate.
Without brake system air pressure, the brakes
may apply automatically if system air drops
below 40 psi (275 kPa). If failure prevents
releasing the parking brakes with air pressure,
disengage the parking brakes mechanically.

3. Lift the vehicle from under the front axle, and
adequately secure the underside to the tow
vehicle lifting attachment with chains.

4. Observe safety precautions when towing.

17.2 Towing Without Lifting

Caution: When towing without lifting vehicle,
use only a tow truck with a solid link tow bar
and related equipment. All other means of
towing are unauthorized. Tow only from the
front of the vehicle.

1. Remove both drive axle shafts 1o prevent
damage to the transmission. Plug axle tube to
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prevent oil loss. Refer to Section 11, "Rear
Axle"in this manual for correct pracedure.

Caution: Transmission lubrication is
inadequate when towing. With either
automatic or manual transmission, the drive
axle shafts must be removed t¢ avoid serious
damage to the transmission.

2. Operate the engine of the vehicle when towing
to maintain brake system air pressure. If the
engine cannot be operated, connect an
external air pressure line from the tow fruck to
the emergency fill valve in the engine com-
partment. The emergency fill valve in the front
service compariment does nol supply air
pressure to the brake system. The air pressure
must be a minimum of 75 psi (520 kPa), and
the line should be attached to the air line with a
clip-on chuck.

Caution: Do not tow the vehicle without
external air pressure applied to the emergency
fill valve if the engine does not operate.
Without brake system air pressure, the brakes
may apply automatically if system air drops
below 40 psi (275 kPa). If failure prevents
releasing the parking brakes with air pressure,
disengage the parking brakes mechanically.

3. Position the tow truck so that the tow bar
contacts the front bumper of the vehicle.

4. Attach the tow truck chains in the tow eyes of
the vehicle under the bumper and take up all
the slack.

5. Attach safety chains as applicable.
6. Observe safety precautions when towing.
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Service Builetins and Service Information Documents will be issued from time to time to aquaint users
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