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This manual contains operation, maintenance and over-
haul information on Prévost H5-60 articuiated vehicle
models. Repair procedures and adjustments for major
or special units are ofien included in additional
manufacturer’s booklets annexed to the corresponding
section. Information in this manual pertains to standard
and most commonly used optional equipments offered
on these vehicles.

Vehicle operation from the driver's standpoint is con-
tained in a separate operator’s manual. For information
on the diesel engine as well as on the automatic trans-
mission, refer to the current "Detroit Diesel Engines,
Series 92 Service Manual”, reference number 6SE380
and "Allison Transmissions, HT, HTB 700 ATEC Series
Service Manual", reference number SA2004.
Troubleshooting manual for DDEC (Detroit Diesel
Electronic Control) engines can be obtained from dis-
tributor under reference number 6SE477 (DDEC 1) or
6SE489 (DDEC 1), and troubleshooting manual for Al-
lison transmission under reference number SA2048A.

A "full size" master of wiring diagrams is included in the
technical publication box, supplied at vehicle delivery
and an air line diagram is included in section 10 "Brakes
and Air System". Furthermore, a “Lubrication and Ser-
vice Check Points" chart is annexed to section 19
“Lubrication” as a reminder.

Every effort has been made to include timely and ade-
quate information on the various units and systems used
on the articulated vehicles. The maintenance and repair
procedures in the various sections are the resuit of
extensive service experience. This information should
serve not only as a reference for the experienced
mechanical force, but aiso as a comprehensive text for
training purposes.

In some cases, considerable space is devoted to
describing the operation of a unit or system. The use of
this space is justified by the presumption that in order for
a mechanic to maintain a unit or system in a serviceable
condition, he must first understand "how the unit or
system should function".

All information contained in this manual is based on the
latest product information available at time of publication.-
Prévost reserves the right to make publication changes
or add improvements at any time. '

IMPORTANT SAFETY NOTICE

Proper maintenance is important to the safe, reliable operation of all Prévost vehicles. The service procedures
recommended and described in this manual are effective methods for performing service operations. In some
instances, the use of special tools is recommended. These tools should be used when and as recommended.

It is important to note that this manual contains various WARNINGS, CAUTIONS, AND NOTES * which should be
carefully read in order to minimize the risk of personal injury or the possibiiity that improper service methods may be
used which could damage the vehicle and render it unsafe. It is also important to understand that these warnings,
cautions, and notes are not exhaustive. We could not evaluate and advise users of all conceivable ways in which
service might be done or of the possible hazardous consequences of each way. Consequently, we have not attempted
to do this. Accordingly, anyone who uses a service procedure or tool not recommended by the manufacturer must
first convince himself that neither his safety nor vehicle safety will be jeopardized by the particular method he selects.

* WARNING: Identifies instructions which if not followed, could result in personal injury.

CAUTIONS: Denotes instructions which if not followed, could cause serious damages to
vehicle components.

NOTE: Indicates supplementary information needed to fully complete an instruction.
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GENERAL INFORMATION

HOW TO USE THIS MANUAL

This manual is divided into major sections in the se-
quence shown on the table of contents. All major sec-
tions are divided into sub-sections containing
descriptions, operation, maintenance, replacement,
overhaul and specification informations on related sys-
tems and components. Anumbered tab on the first page
of each section separate each section acccording to the
table of contents. Furthermore, a “"Contents of this sec-
tion" appears on the first page of each major section.

PAGE AND ILLUSTRATION NUM-
BERS

Pages and illustrations are numbered consecutively
within each major section.

SPECIFICATIONS

Service data, torque limits and tolerances are listed at
the end of most sections under the heading "Specifica-
tions". Manufacturer's model or part numbers are
provided where applicable for component identification.
All detail service part numbers must be obtained fromthe
"Prévost H5-60 Parts Manual”.

SERVICE BULLETINS AND SER-
VICE INFORMATION LETTERS

Service Bulletins and Service Information Letters are
issued from time to time to acquaint users with the latest
service procedures, to supplement or to supersede infor-
mation in this manual. Information in the Service Bul-
letins and Service Information Letters should be noted in
the text, and the Service Bulletins and Service Informa-
tion Letters annexed to the corresponding section for
future reference.

SERVICE TOOLS

A service tool and equipment list Is annexed o each
section. These tools are specially designed to ac-
complish certain operations efficiently and readily. Such i
tools are identified in the text by the vendor's tool num-
ber. These tools are not offered for sale by Prévost and
should be ordered from the supplier.

ALPHABETICAL INDEX

Important subjects, with the manual section and page
number reference, are alphabetically hsted in sectlon 20
“Index",

SERIAL NUMBER LOCATIONS |

Delay and confusion can be avoided when correct
vehicle identification number (VIN), engine and transmis-
sion serial numbers are written on parts. orders and
correspondence. Locations of these serial numberscan -
be found inthe "Operator's Manual"under heading "Data -
plate and attestation" in the Technical Descnpiion sec— '
tion. -







The data below includes only general information on Prévost H5-60 articulated vehicles. For specific data and
specifications refer to headings "Specifications” annexed to each section. Furthermore, a light bulb data is an-
nexed to the section 15 (Electrical system) and a list of lubricant is given on the "Lubrication Chart and Servicing
Check Points" annexed 1o section 19 (Lubrication) under heading "Recommended lubricant code".

DIMENSIONS AND WEIGHTS
Overall length (over bUmpers) . . . . . . . . 0 o e e e e 60'0" (18 288 mm)
Overall height (over closedroof hatches) . . . . ... . ... .. .. ... . ... ... . ... 12'0" (3 568 mm)
Overall width (Max.) . . . . . . . e e e 102" (2 590 mm)
Wheelbase (center of first steering axle to center of tandem drive axles) . . . . .. ... ... 23'11" {7 280 mm)
Overhang, front . . . . . . . e e e 72" (1 829 mm)
Overhang, rear . . . . . . . . e e e e 69" (1 753 mm)
Track, front (Axles 1 & 2) . . . . . . . L e e 85,7" (2176 mm)
Track, drive (AXIES 3 & 4) . . . . L e e e e e 83" (2 107 mm)
Track, rear (AXIe 5) . . . . . L e e e e e e e 85,7" (2176 mm)
Turning circle diameter (exterior frontcorner) . . .. . . . . . . .. . 42'0" (12 802 mm)
Front section length . . . . . . . . . e e e e 34' 5" (10 490 mm)
Accordion length . . . . . . 4' 4" (1 321 mm)
Rearsectionlength . . . . . . . . e 213" (6 477 mm)
Floor height fromground . . . . . . . . 0 0 e e e e e e 63" (1 600 mm)
Headroom . . . . . . . e e 77" (1 956 mm)
Alsle width . . . e e e e e 14" (355 mm)
Seating . . ... ... ... ... 71 passengers (w/ull reclinersand two card tables in rear section)
...................................... 76 passengers (w/semi-recliners)
.................................. 48 passengers (w/ull recliners) 2/1 layout
Interior storage compartments . . . . . . . .. L. e e 140 cu. ft (4 ma)
Underfloor baggage compartments . . . . . . . . . e e e e e 546 cu. ft (15,5 ms)
Vehicle curbweight (dry) . . . . . . . . . . e e e 45,900 Ibs (20 820 kg)
GV W R e e e 59,840 lbs (27 143 kg)
G.AWRX
Axle 1 & 2, front . . . . e e e e 13,000 Ibs (5 900 kg)
Axle 3 &4, drive . . . e e e e 14,000 Ibs (6 360 kg)

Axle 5, rear . . .. e e e e 13,000 Ibs (5 800 kg)




TECHNICAL DATA (CONT.)

.~ Tire size (Recommended)

CUFirestone L 315/80 R 22.5
. 12,75 R 225
TG L XZA12 R 22.5 or 315/80 R 22.5

UUYOKOREMA . o . o e 12R 225

" * The vehicle curb weight, the Gross Vehicle Weight Rating (G.V.W.R.), and the Gross Axle Weight Ratings
(G.A.W.R.) for front, drive and rear axles, are listed on certification plate located behind driver’s seat.

The gross vehicle weight rating includes the weight of the basic vehicle plus full fuel tank, oil and coolant, plus
maximum load with combines passenger (150 pounds/68 kg per designated seating position) and the baggage
weight (3 pounds/ cu.ft, 48 kg/ma).

The gross axle weight rating is the maximum load that can be applied on each axle of the vehicle.

CAPACITIES

LiQuiD

Windshield washerreservoir . . . . . . . . . e e e 5 U.S. gal/ 19 liters
Lavatory sumptank . . . . . . . oL e e e 30 U.S. gal/ 114 liters
Lavatory freshwatertank . . . . . . . . .. . . . 24 U.S. gal/90 liters
Cooling system (includes heatingsystem) . . . . . . . . . . . . . . ... . . 58 U.S. gal/ 220 liters
OIL

Engine crankcase

CrankCase . . . . . . e e 25 U.S. dgts (24 liters)
Qilfilter . . . e e e e e e e e e 2 U.S. gts (2 liters)
Engine oil cooler . . . . . L e e 1,5 U.S. gts (1,4 liters)
Engineoilreservetank . . . . . . . e e 2,5 U.S. gal/ 9,45 liters

Automatic transmission and retarder
Systemfill (afteroverhaul) . . . . . ... 38 U.S. gts/ 36 liters
Refill (afterdrain) . . . . . . . . . e 33 U.S. qts/ 31 liters

Hydraullc system (for power steering and condenser motor)

Tankonly . . . e 6,5 U.S. gal/ 24,6 liters
Tankand hoses . . . . . . . . . e 10 U.S. gal/ 38 liters
A/C compressor (CrankCase) . . . v v v v v v e e e e e e 1,13 U.S. gal/ 4,3 liters
Differential

Forward/rear differential . . . . . . . . ... e 40 pints/ 19 liters

Rear/rear differential . . . . . . . .. . 37 pints/ 17.5 liters



FUEL 2
TOtAl CAPACHY .+« « v v v e e et e e e e e 200 U.S. gal/ 757 liters
Largetank . . . o e e e e e 125 U.S. gal/ 473 liters
Smalltank . ... ............... B P 75 U.S. gal/ 284 liters

REFRIGERANT o
Freontype 22 . o o e e e e e e e e 44 Ibs/ 20 kg
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FREQUENTLY SERVICED

DESCRIPTION SUPPLIER NUMBER PREVOST NUMBER
OIL FILTERS
Engine oil filter (AC Spark Plug) 25013192 model PF-g11L. . 51-0373
Transmission oil filter (AC Spark Plug) 25010643 model HD-223 57-1457
Hydraulic oil filter (Vickers) 573082 66-0671
Forward/rear differential oil filter (Fram) mode! PH-30 62-1323
FUEL FILTERS
Fuel filter/water separator element 20205M-OR 53-0194
cartridge (Racor)
Secondary fuel filter (AC Spark Plug) 25010778 model TP-916 51-0128
Preheater fuel filter (Fram) C-1110-PB 87-0894
COOLANT FILTER
Coolant filter (Perry filter) PFC-24A 55-0276
AIR CLEANER
Alr filter element cartridge (Nelson) 70337-N 53-0197
HVAC unit air filters (Carrier) 38-00143-00 87-0951
BELTS
Hydraulic pump (Gates) 9N1145 model V80 3V450 50-6317
A/C compressor (Gates) CX85 mode! V80 (288D) 50-6600
Fan transfer (Gates) CX75 model V80 (358D) 50-6601







PARTS SERVICE

For customer’s satisfaction, Prévost Car Inc. has a part distribution center in Canada for Canadian customers, as
well as U.S. centers for American customers. Each distribution center listed below can supply you with genuine H5-60

parts.

U.S.A.

Central States

Expar Inc.

124 Joe Drive

Elk Grove Village, lllinois 60007
Phone Number: (312) 640-1877
Toll free: (800) 621-5519

Western States

Prévost Car Inc.

22831 Frampton Avenue
Torrance, California 90501

* Phone Number: (213) 325-6643

Eastern States

Prévost Car Inc.

862 Valley Brook Avenue

P.O. Box 268

Lyndhurst, New Jersey 07071

Phone Number: (201) 933-3900

Toll free: (800) 223-0807 New Jersey
(800) 223-0830 Out of state

Prévost Car Inc.

7451 Wilson Boulevard

Jacksonville, Florida 32210

Phone Number: (904) 778-4499

Toll free: (800) 322-2057 Florida
(800) 874-7740 Out of state

CANADA

Prévost Car Inc.

35, boul. Gagnon

Sainte-Claire, Québec

Canada, GOR 2VO

Phone Numbers: Day (418) 883-3391 Ext: 239
After 5 p.m. (418) 883-2276

Toll free: (800) 463-8876
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DESCRIPTION

This vehicle is powered by a 8 V-92, two-cycle Detroit
Diesel engine, provided with an electronic control system
{DDEC | or {l). Maintenance and repair information on
the engine will be found in the current engine
manufacturer's maintenance manual. Engine controls,
accessories and related components are covered in the
applicable sections of this maintenance manual. For
more information about the electronic control system,
refer to the troubleshooting guide # 6SE477 published
hy Detroit Dlesel for engine eguipped with DDEC |, and
# 6SE489 for engine equipped with DDEC Il.

POWER PLANT ASSEMBLY RE-
MOVAL

The vehicle power plant assembly must be removed as
a whole unit by means of a slide-out cradle on the L.H.
side of vehicle, thus providing access to the engine or
related components. The power plant assembly in-
cludes the following items:

- Engine

- Air intake system

- Exhaust system

- Transmission assembly including retarder
Radiator and fan drive

Preheating unit

Transmission oil cooler

Air compressor

- Alternator

- Engine oil reserve tank

Follow the procedure hereafter to remove the power
plant assembly.

CAUTION: All hoses and cables must be propetly
identified prior to their disconnection, to facllitate
their reinstallation. Plug ail openings to prevent dirt
from entering the system.

1. Set the battery main disconnect switches to the "Off"
position.

2. Drain the engine cooling system as explained in
section 03 - “Cooling system” under heading "Draining
cooling system”.

3. Drain the hydraulic fluid tank by removing the drain
plugs located in L.H. side rear fender of front section,

4. Remove tension on A/C compressor belts by means
of the belt tensioner two-way control valve, located in the
engine compartment (refer to the “Operator's Manuaf”
for more details).

_01_ENGINE

5. From inside the first baggage compariment, remove
the six (6) retaining screws of the engine front access
panel, then the access panel.

6. Remove both V belts from A/C compressor.

7. Exhaust air from the air system according to the
procedure given in section 10 -"Brakes & air system”.

CAUTION: During the next step, the first L.H. side
baggage compartment door must remaln closed In
order to provide additionai clearance when opening
the condenser door.

8. Open the condenser deoor to its maximum position,
push the retaining bar upwards in order to free its locking
mechanism, then open further condenser doar and block
in position (see fig. 1).

CAUTION: Take care not to damage the first bag-
gage compartment door, since the receiver plpes
can Interfere with the lower section of the baggage
compariment dootr.

9. Disconnect the hydraulic supply hose from the con-
denser motor, then unscrew 1he fasteners on retaining
clips in order to separate the hoses (see fig. 1).

10. Unscrew the four (4} retaining bolls of the radiator
panel, then remove the panel (see fig. 2).

11. Unbolt both brackets securing the radiator panel to
the side wall.

12, Remove the fasteners holding the central post ad-
jacent to the radiator (see fig. 2).

Retaining
bar

Hetaiﬁﬂhing
clips

FIG. 1
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MAS-0102.1MG
Retaining bolts

Central
post

FIG. 2

13. Disconnect the radiator vent hose located in the
- upper section of the radiator (see fig. 3).

.14, Remove the fasteners securing the radiator upper
. racket 1o the structural member (fig. 4).

15, Disconnect the air compressor discharge and gover-
nor air lings (see fig. 5).

16, Disconnect the steering pump oil discharge hose
(see fig. 5).

~. 17. Disconnect the surge tank hose from the pressure
" cap which is located behind the radiator near the floor,
“then remove ties and retaining clips in order to free the
hose.

Vent hose

MAS-H03.IMG

Air governor
lines ‘

MAS-0105.1MG
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18. Close the two (2) fuef shut-off vaives, then discon-
nect hoses from valves (see fig. 6).

19, Remove the fasteners securing the air intake duct
bracket to the ceiling (see fig. 6).

20. Disconnect hose from oil pressure gauge (see fig.
7).

21. Disconnect the shutterstat air line from the air
manifold (see fig. 7).

22. Disconnect from air intake duct, the ether discharge
hose of the sleclrically operated cold starting aid (if
vehicle is s0 equipped).

23. Disconnect the mechanical water temperature send-
ing unit from thermostat housing.

24. Disconnect both fuel hoses from fitting on ceiling
(see fig. 7).

MAS-0106.IMQ

S

Shutterstat air line

MAS-0107.1MG

FIG. 7

25. From access in front of engine, disconnect hoth air
supply lines leading to the belt tensionner air cylinders
{see fig. 8).

26. Disconnect the coolant return pipe located in front
of engine (see fig. 8).

27. Disconnect the section of the coolant pipe between
the transmission oif cooler and the next connection (see
fig. 8); remove the fasteners holding the coolant pipe
bracket to the engine cradle, then remove the pipe.

28. Unbolt the belt tensioner air cylinder from the A/C
compressor.

29. Open the second and third R.H. side baggage
compariment doors, unscrew 1/4 of a turn the five (5)
retaining screws of the engine access panel, then open
and hold panel with the provided hook.

30. Disconnect both engine cooiant vent hoses located
onthe thermostat housing and on the coolant return pipe.

31. Disconnect the four (4) coolant pipes as illustraied
in figure 9.

32. Disconnect the air supply line from the retarder
cylinder.

-
Air supply lines

e |

MAS-0108 MG

MAS-0100.IMG
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33. Disconnect the engine cradie ground cable from the
structural member (see fig. 10).

34, Disconnect the wiring harness connectors (C-25,
C-26, C-28) from "Engine” junction box (see fig. 10).
35. Disconnect the main feeder cable from the engine
junction box (see fig. 10).

36. Disconnect the lower hydraulic hose from the Tee

fitting o?we hydraulic of! filter (see fig. 10).

37. TFa perform the following steps in the propeller shaft
area, gisconnect both hydraulic oif delivery hoses from
the hydraulic oil tank (see fig. 11).

38. Disconnect the coolant make-up hose running along
the rear wall {see fig. 11).

39. Disconnect the propeller shaft as detailed in section
06 - “Propeller shafts".

Main feeder cable

Ground cabie

MAS-0110,IMG

FIG. 10

Hydraulic oi
délivery hoses

Coolant make-up
hose !

MAS-0111.1MG

FIG. 11

40. Inspect the power plant assembly to ensure that
nothing will interfere when siiding out the cradle towards
L.H. side of the vehicle.

41. Remove the eight (8) retaining bolts and nuts secur-
ing the power plant cradle to the vehicle frame as detailed
in figure 12,

42. Using a forkiift which minimum capacity must be
5000 Ibs {2 300 kg), raise slightly the engine cradle, then
pull it out slowiy of the engine compartment.

CAUTION: Due to the minimum clearance hetween
the power plant equipment and the top of the engine
compartment, extreme care should be taken when
raising the engine cradle. Clearance between en-
gine cradle and mounting rail should range between
1/4" and 1/2" (6 - 12 mm).

ke E/
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FIG. 12 - Power plant cradle

Mag-0t{2.1MG
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' ENGINE REMOVAL AND INSTAL-
" LATION

As engine and transmission are part of the power piant
assembly, you must remove the latter as previously
instructed /before proceeding with the engine removal .
i akon,

1. Disconnect the air compressor supply hose from the
intake duct.

2. Remove as a unit, the air cleaner housing and the
intake duct located between the air cleaner housing and
the turbocharger.

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

3. Remove the air cleaner housing retaining bracket
located over the transmission.

4, Disconnect the coolant pipe from the water pump (see
fig. 13, item 1).

5. Disconnect the coolant pipe located behind the en-
gine turbocharger (see fig. 13, item 2).

6. Disconnect the main coolant return pipe at the three
{3) connection peints illustrated by items 3,4,5, on figure
13; remove the bracket securing the pipe to the engine,
then remove the whole pipe.

7. Disconnect the coolant pipe at points illustrated by
items 6, 7, 8 on figure 13, then remove the pipe.

8. Disconnect the coolant pipe located just after the
coolant filter (see fig. 13, item 9).

9. Disconnect wiring connector {C-276) from solenoid
control relief vaive.

10. Disconnect wiring connector (C-277) from fuel fil-
ter/water separator.

11. Disconnect wiring harness connector {C-278) from
preheating unit.

12. Disconnect wire #57C from preheating unit.

13. Disconnect wiring connector (C-279) from water
recirculating pump.

14, Disconnect wiring connectors (C-280, C-281, C-
282) from the three (3) water solenoid valves.

15, Remove all retaining clips from the wiring harnesses
previously disconnected, then fold the harnesses back
on the engine.

16. Disconnect both ground cables from cradie near the
solenoid control relief valve.

17. Remove the brackets retaining the hydraulic oil hose
to the transmission.

18. Disconnect from fuel filter/water separator, the fuel
hose leading to the fue! pump, then remove the retaining
clips in order to free the hose.

19. Disconnect the delivery hose from engine oil reserve
tank.

20. Disconnect the delivery hose from hydraulic pump,

21. Disconnect air supply lines from beit tensioner air
cylinder.

22. Unboit the belt tensioner air cylinder from the fan
transfer shaft bracket.

23. Remove both V belts from radiator fan transfer shaft
puliey.

24. Remove the exhaust pipe (refer to section 02 -
"Exhaust system").

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

25. Unbolt the bracket holding the retarder hoses to the
engine oil pan.

26. Disconnect both cootant hoses from “Perry filters”if
vehicle is so equipped.

27. Remove the four (4} engine and transmission mount-
ing bolts (refer to fig. 12 for location of engine and
transmission mounts.)

28. Inspect the assembly to ensure that nothing wiil
interfere when lifting the assembly from its base.

29. Use g spreader bar with a suitable sling and an
adequate chain hoist to liff the assembly from its basse.
To prevent bending of the engine lifterbrackets, the lifting
device should be adjusted so the lifting hooks are verti-
cal. To ensure proper weight distribution, the three (3}
engine lifter brackets should be used to lift the engine
and transmission assembly.

WARNING: When lifting the engine and transmis-
slon assembly, make sure the lifting device Is fas-
tened securely. The lifting device must have a
minimum capacity of 4000 Ibs (1 800 kg).

30. Mount the engine and transmission assembly on a
suitable stand, then separate the transmission from en-
gine following the procedure given in section 05 - “Trans-
mission".

31. Reinstall the engine and transmission assembly on
cradle by reversing the above procedure. Recom-
mended torque for engine and transmission mounting
bolts on cradle is 132 - 170 Ibs.ft (180 - 230 N.m).

1-6
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Remove the main coolant return pipe assembly
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FIG. 13 - Engine disconnect polints

POWER PLANT ASSEMBLY IN-
STALLATION

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

1. Apply “Lubripiate #105" grease on mounting rails
before reinstalling the engine cradle. Recommended
torque for cradie mounting bolts is 132 - 170 Ibs.ft
{180 - 230 N.m).

2. Refill cooling system and hydraulic fluid tank. If
engine fuel system has been drained, it will aid restarting
if fuel filters are filled with clean fuei oil. Remove vent
plugs and pour clean fuel oil into filter housing until filters
are full (refer to section 02 - "Fuel system" for more
details).

3. Start engine and check operation. Check fuel, coofing
and hydraulic system connections for leakage. Test
operation of engine controls and accessories.

ENGINE MOUNTS

The engine and transmission assembly is mountedfothe |
cradle by means of four (4) rubber mounts, one oneach
side of the transmission and two at front of engine. L

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

Before installation of new rubber mounts, mounting and
socket should be lightly lubricated only with rubber -~
lubricant or water. A special rubber lubricant, "P-80" is "
available from Internationat Products Corporation, Tren- . -
ton, New Jersey. -

CAUTION: No other lubricant should be used.

improper instaliation of the press fit type motor mounts

can contribute to excessive engine vibrations. When v
new mounts are installed, mount bolts should be left
loose until engine can be run for a short period of time.

If engine is accelerated a few times, the rubber mount

will find its correct position and then mount bolts can be
torqued to 132 - 170 Ibs.ft {180 - 230 N.m).
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FUEL TANK

The vehicle is provided with two fuel tanks: one 125 U.S.
gallons (473 litres) tank is mounted over the front wheels,
while a smaller tank with a capacity of 75 U.S. gallons
(284 litres) is located between the side members behind
the second front axle, for a total capacity of 200 U.S.

gallons (757 litres).

02 FUEL SYSTEM

The fuel filler neck is accessible through a hinged access

door located over the R.H. side front wheels, while a
drain plug in bottom of the smaller tank is accessible from
under the vehicle.

The figures 1 and 2 show a schematic layout of the fuel
system components.
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02 FUEL SYSTEM

The larger tank is equipped with a vent alarm signal
which produces a whistling sound when tanks are 95%
full. Afterwards, provided vehicle is parked on level
ground, the restrictive vent do not allow to continue filling.
A pressure relief valve in the tank relieves high pressure
buildup, and an air vent allows offset air in the tanks to
escape as the tanks are being filled.

TANK REMOVAL/INSTALLATION

NOTE: Prior to removal, the fuel tanks should be
completely dralned by unscrewing the drain plug
under the small tank. Ensure that you have an ade-
quate container which capacity Is equal to the
amount of the remaining fuel in the tank(s).

Removal of the 125 U.S. gallons
(473 litres) tank

1. Remove the R.H exterior pane! over the front wheels
and the fuel tank door. Refer to section 17 under “Panel
removal/installation" and "Door removal/installation”.

2. Unscrew the four retaining bolts in front of tank, then
unscrew the fuel return line and air vent collars over the
tank.

3. Disconnect these hoses.

4, From under the vehicle, loosen the nut on the
threaded hook located on the L.H. side of vehicle at the
back of tank, then push on hook to free the tank.

5. Unscrew the four (4) retaining bolts of the 45° elbow,
then remove it.

CAUTION: Before proceeding with the following
step, ensure that the tank is supported adecquately.
Fallure to do so could result in personal injury as well
as damage to the tank.

6. Pull tank from the R.H. side until it is removed from
vehicle.

Installation of the 125 U.S. gallons
(473 litres) tank

Reverse removal procedure. However, change the 45°
elbow gasket and check for leaks after final installation.

Removal of the 75 U.S. gallons (284
litres) tank

1. Disconnect the fuel supply lines, the alarm and fuel
gauge connector.

2. Unscrew the collar and remove the tube from the 45°
elbow.

3. Remove both retaining clips of the air hoses (one on
each side).

CAUTION: Before proceeding with the foliowing
step, ensure that the tank Is supported adequately.
Failure to do so could result in personal injury as well
as damage to the tank.

4. Unscrew the six (6) retaining bolts (3 on each side) of
the tank, then pull it lightly in order to remove it from its
former position.

5. Unscrew and disconnect the air vent hose over the
tank.

Installation of the 75 U.S. gallons
(284 litres) tank

Reverse removal procedure and check for leaks after
final installation.

FILTERS AND WATER SEPARA-
TOR

The fuel system is equipped with a fuel filter/water
separator and a secondary fuel filter for additional protec-
tion of the injectors. The filteriwater separator, as well
as its brackets and fuel line connections, are shown in
figure 3. Neither of their element or cartridge is cleanable
and must be replaced when dirty or clogged. For maxi-
mum efficiency, service filters as follows:

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 the type of fuel used.
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02 FUEL SYSTEM

“Racor" fuel filter/water separator
servicing

The "Racor” fuel filter/water separator, model 1000 FG,
is located in engine compartment along the radiator. The
water separator must be drained periodically or when the
indicator light on central dashboard panel turns on.
Proceed as follows to drain the water separator.

1. With engine off, close the valve of the engine fuel
supply line. Referto "Fuelvalves" for location of the fuel
supply line valve.

2. Turn drain valve under water separator a quarter of a
turn counterclockwise to drain accumulated water and
contaminants.

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

CAUTION: If the water separator continuously re-
quires draining, it is possible that water or sediment
is accumulated in the fuel tanks. To correct this
situation, open the drain plug under the smaller tank
when the fuel gauge indicates the tank is 1/4 full in
order to drain any contaminant.

Proceed as follows to replace the water separator ele-
ment.

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

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

3. Twist and pull out element.
4, Install new element.

5. Prime unit by pouring clean fuel into filter/water
separator housing until full.

6. Replace water separator lid and hand tighten T-hand-
le.

7. Open the engine fuel supply line valve.

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

Secondary fuel filter servicing

The secondary fuel filter is located on the R.H side of
engine behind the oil filter. It is a spin-on type, and must
be replaced at 10,000 miles (16 000 km) intervals,

CAUTION: Do not attempt to clean and reinstall a
filter element.

Proceed as follows to change the filter cartridge.

1. Stop engine, close the engine fuel supply line valve,
then unscrew the filter and discard it.

2. Fill new filter replacement cartridge about two-thirds
(2/3) full with clean fuel oil. Apply a thin coat of clean fuel
oil on gasket.

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

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

NOTE: To improve starting of DDEC engines, have
replacement filters filled with fuel and ready to Install
immediately after used fllters are removed. This will
prevent possible siphoning, causing fuel system
aeration.

NOTE: If the engine falls to start afier replacement
of the fuel fliter element(s), the fuel system will re-
quire priming with tool J 5956, or equlivalent.

Preheater filter servicing (Webasto)

The preheater has an independant fuel supply line which
is provided with a fuel filter (see fig. 4) located in the
engine compartment near the preheater, and connected
in series with the preheater fuel supply line.

The cartridge element should be changed according to
the use of the preheater, or after two years.

Proceed as follows to change the cartridge element.

1. Stop engine, close the preheater supply line valve
located over the air compressor in engine compartment.
Refer to "Fuel valves"for location of the fuel supply line
valve.

2. Place a suitable container under the filter and open
the drain cock. Loosen the cover nut sufficiently to allow
the fuel oil to drain freely, then close drain cock.

3. While supporting the housing, unscrew the cover bolt,
then remove the housing and its element.

4, Remove and discard the filter element.

5. Wash the housing thoroughly with clean fuel oil and
dry with compressed air.

S Cover nut (pipe plug)
Cover bolt sy | Cover

1 ZaNig

L J

e HOUSING

Drain cock

MAS-0204.iIMG

FIG. 4
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02 FUEL SYSTEM

6. Inspect the element seat and the retaining ring to
ensure they have not slipped out of place. Check the
spring by pressing on the element seat. The seat must
return against the retaining ring when released,; if neces-
sary, replace the spring.

7. Place a new element (with the inscription "Top"facing
upward) over the center stud and push it down against
the element seat. Ensure the drain cock is closed, then
fill the housing about two-third (2/3) full with clean fuel
oil.

NOTE: Thoroughly soak the density-type element in
clean fuel oil before installing it. This will expel any
alr entrapped in the element and Is conducive to a
faster Initial preheater start.

8. Place the housing and its element in position under
the cover, then tighten the cover bolt in the center stud.

9. With the housing and the gasket properly positioned,
torque the cover bolt to 12-14 ft.lbs (16-19 N.m).

10. Remove the cover nut (pipe piug) on top and com-
plete filling of the housing with clean fuel oil.

11. Start the preheater and check for fuel oil leaks.

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 fuel filter/water separator and some-
times partially removed from the secondary filter before
the fuel supply is insufficient to sustain engine firing. The
fuel filter/water separator and secondary filter 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 procedures must be performed before res-
tarting.

1. Fillthe fuel tank with the recommended fuel oil. If only
partial filling is possibte, add a minimum of 10 galions (38
liters) of fuel.

2. Prime or purge the system by blocking or disconnect-
ing the line from the fuel pump, then apply fuel under
pressure 60-80 psi (410-550 kPa) to the inlet of the
secondary filter. If the system is to be purged of air as
well, allow fuel to flow freely from the fuel return line until
a solid stream without air bubbles is observed.

3. Start the engine and check for leaks.

NOTE: It may be hecessary to remove a valve cover
and loosen a fuel pipe nut in order to bleed any
trapped air from the fuel system. Ensure the fuel
pipe nut Is retightened before Installing the valve
cover.

FUEL VALVES

Two manual valves, located on engine compartément
ceiling above the air compressor, are provided for the
servicing and maintenance of the fuel system. The first

one opens and closes the engine supply line, while the
second one opens and closes the preheater supply line.

To close one or both valves, turn the control a quarter of
a turn (1/4) in the clockwise direction, using a wrench or
if vehicle is so equipped, the red button.

FUEL LINE MAINTENANCE

The three (3) fuel lines and their connectors must be
checked periodically to prevent leaks or loose connec-
tions. There are two supply lines routed from the smaller
tank to the engine and preheater, while the other from
the large tank works as a return line.

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

FUEL JUMPER LINE MAINTE-
NANCE AND REUSE

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

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

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

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

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

" 3. Reuse of a bent or distorted jumper line can result in
excessive stress and cause the line to crack or fracture
at or above the flared ends of the jumper line. Afuelleak
will ultimately resuit.

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

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

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

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

NOTE: When Installing fuel jumper lines, use Detroit
Dlesel speclal tool socket (J8932-01). Do not exceed
the following torque: 12-15 fi.lbs (16-20 N.m) on
standard jumper llnes. ... g

CAUTION: Damage to the jumper line flares and
connector seats can result from excessive tighten-
ing, causing fuel leakage Into the lubricating oil.

Figure 5 depicts specific conditions which servicing per-
sonnel should look for when determining if a fuel jumper
line is suitable for reuse.

DO NOT
{ DISTORTED/BENT m REUSE -
. DO NOT

{ DISTORTED/BENT E REUSE

FLARED END CONDITIONS

16 b-ft torque 20 b-ft torque
(20 N.m) {27 N.m)

%
%
nﬁ

30( }M& 't"?rque

New - no torque

L '

DO NOT REUSE

MA5-0205.IMG

FIG. 5 - Fuel pipe conditions

Checking for fuel leaks

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

Always check the fuel system for leaks after injector or
fuel jumper line replacement and any time the fuel con-
nections under the rocker cover are suspected for leak-

ing. Failure to correct a fuel leak in this area can lead to
dilution of the lube oil. Use one of the following
methods to check for leaks.

Method A

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

Method B

Use when the engine Is not operating such as during
or after repalrs. Remove the rocker covers. Pourclean
lube oil over the fuel jumper lines and connectors which
would normally be splashed with oil during engine opera-
tion. This will cause oil puddles to form at the joining
surfaces as mentioned in Method A. Plug the fuel return
line at a convenient location (cylinder head or fuel tank,
for example). Disconnect the fuel pump supply line at
the inlet of the secondary filter. Connect an external
source of pressurized fuel (60-80 psi (410-550 kPa) ) to
the inlet of the secondary filter cover. Install a pressure
gauge (0-100 psi (0-700 kPa)) at the outlet of the filter
cover.

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

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

Method C

Use while the engine Is operating at 400-600 rpm.
Apply an outside fuel source capable of 60-80 psi {(410-
550 kPa) to the outlet side of the secondary filter. Pour
lube oil over the fuel jumper lines and connectors so that
oil puddles form where jumper lines and connectors
meet. Install a valve and a pressure gauge in the fuel
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return line. With the engine idling, close the valve
enough to raise the engine fuel pressure to 60-80 psi
(410-550 kPa). After 10-20 minutes, inspect the oil
puddles to see if any have become smaller or run off
completely. The undiluted oil will hang the same as when
the oil was poured on. Repair and retest.

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

Method D

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

1. Mix 4 oz. (120 ml) of fluorescent additive (Detroit
Diesel #J28431) with 4 U.S. gallons (15 ) of clean diesel
fuel (#1 or #2) in a clean container. The container should
be marked "Test Fuel" and be resealable so that it won't
be contaminated when not being used.

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

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

WARNING: 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 over the
exhaust outlet pipe. Avoid contacting the engine
exhaust pipe, as this could cause severe burns.
Moreover, stay away from moving parts during the
following steps.

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

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

With the engine at rest, all injectors will leak to some
extent when pressurized. The leakage occurs be-
cause there is no other place for the pressurized fuel
to go. When the low and high pressure cavitles In
the Injector are subjected to the high test pressure,
fuel is forced past the piunger into the rack and gear
cavity. Result: Droplets of fuel form at the rack and
drip off. Special consideration must be given to this
weepage. If considered to be excessive, the Injector

should be removed and tested for pressure holding
capacitles.

NOTE: Since all leakage or splilage of fuel during
leak detection testing dilutes the lube oll, the final
step in maintenance of this type should include lube
oll and lube oll filter changes.

Points to remember:

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

2. All leakage or spillage of fuel during leak detection
testing further dilutes the lube oil.

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

4. Qil level above the dipstick "full” mark or a decrease

in lube oil consumption may indicate internal fuel leaks.

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

FUEL PUMP FITTING INSTALLA-
TION

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

CAUTION: Do not install fittings with Teflon tape or
paste, since this can result in fuel pump cover
damage (cracking) before the required torque Is
reached.

FUEL OIL SPECIFICATIONS

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

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

For detailed fuel recommendations, refer to "Detroit
Diesel Service Manual".
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AIR CLEANER (DRY TYPE)

The vehicle is equipped with a iwo stage dry-type,
replaceable element air cleaner, located in the engine
compartment. To service the air cleaner, open the
second and third R.H. compartment doors of the front
section, then open the engine access door.

Engine air enters the air cleaner through an intake duct
located over the radiator on the L.H. side of vehicle, then
flows through a pre-cleaner and finally, through the air
cleaner. The pre-cleaner consists of a centrifugal air
cleaner in series with a replaceable impregnated paper
filter element (air cleaner). Dust and moisture will be
drained by means of a discharge tube at the bottom of
pre-cleaner.

Pre-cleaner servicing

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

Air cleaner servicing

Stop the engine and loosen the wing nut retaining the air
cleaner element to the air cleaner. Remove the element
by pulling on handle in center of air cleaner element.

-cleaner B
0,

Handle

MAS-0206.IMG

FIG. 6

Installation of new element

1. Inspect the gasket sealing surface insidé the air
cleaner. It must be smooth, flat and clean.

2. Install the air cleaner element.
3. Be certain element seals securely.

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

AIR CLEANER ASSEMBLY REMO-
VAL

Whenever it becomes necessary 1o 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. The pre-filter should be
instatled snugly in the air duct and clamped tighly to the
air cleaner inlet to prevent any dust infiltration into air
cleaner.

GENERAL RECOMMENDATIONS

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

2. Use only original equipment filter elements.

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

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

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

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

AIR CLEANER RESTRICTION IN-
DICATOR

A resettable restriction indicator is installed on engine air
intake duct over the oil reserve tank in engine compart-
ment, to constantly monitor the level of vacuum between
the air cleaner and engine, in order to detect and indicate
an abnormal increase in vacuum due to a dirt-laden and
therefore restricted air cleaner element.

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

FUEL FILTER/WATER SEPARATOR

Make . . e e e Racor
TYPE e e 1000 FG
Fuelfilter Prévost NUmMber. . . . . . . L e e e e 53-0150
Element cartridge Prévost Number . . . . . . . . . . . e 53-0194
SECONDARY FUEL FILTER

Make . e e e e e e e AC
5/ L Spin-on
Element & gasket ACNumber . . . . . . . . . . . e 25010778 (TP-916)
Element Prévost Number . . . . . . . . e e e 51-0128
Elementtorque . . . . . . . . .. e 1/2 turn after gasket contact

PREHEATER FUEL FILTER

Make . . e e e e Fram
Model . . . e e e e FB M1110-PB
Fuelfilter Prévost Number . . . . . . . . e e e e e e 87-0895
Element cartridge Fram Number . . . . . . . . . L e e e e e e C-1110-PB
Element cartridge Prévost Number . . . . . . . . . . e e e 87-0894
Elementtorque . . . . . . . . e e e e 12-14 ft.Ibs (16-19 N.m)
FUEL TANKS

Large Tank

Capacity . . .. e e e 125 U.S. gal (473 liters)
Small Tank

Capacity . . . . . e e e 75 U.S. gal (284 liters)
AIR CLEANER

Air cleaner

MaKe . . e Nelson
Aircleaner Prévost Number . . . . . . . . e e e e e e 53-0199
Element cartridge Nelson Number . . . . . . . . . . . . . e 70337-N
Element cartridge Prévost Number . . . . . . . . . . . .. 53-0197
Pre-cleaner

Make . . e e e e Donaldson
Model . . . PVH001230
Pre-cleaner Prévost Number . . . . . . . . . . . e e e 53-0195
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AIR RESTRICTION INDICATOR

Make . . . e e e e Donaldson
Model . . . e e e e RBX00-2220
Indicates . . . . .. e e e at 20" (508 mm) of water
Restriction indicator Préevost Number . . . . . . . . . . . e 53-0161







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

The engine is cooled by a liquid which is circulated within
the cooling system. This includes the water pump,
radiator, surge tank, pressure cap and the engine
thermostats. A oil driven fan, mounted on side of the
transmission, pulls air through the radiator cores for
cooling.

A pressure cap located in engine compariment between
the radiator and the preheating system unit (fig. 1), is
used to maintain a constant pressure within the cooling
system. Temperature of the coolant is controlled by two
thermostats located in housings at front of engine. The
cooling system is filled through a filler cap at the surge
tank. A small access door located on left side of vehicle
is used for this purpose (fig. 2).

' ' Pressure cap

MAS-0301.1MG

FIG. 1

A defective thermostat which remains closed, or only
partially opened, will restrict coolant flow and cause
overheating of the engine. A thermostat, which is stuck
in the fully open position, may prevent the engine from
reaching its operating temperature.

Coolant from the bottom of the radiator is circulated
through the oil transmission heat exchanger to absorb
heat from the mission fluid.

FIG. 2

The engine cooling system is also used to provide hot
coolant for the coach heating system. Referto "Heating
and air conditioning" (SECTION 16) for iniformation rela-
tive to water circulation within the coach heating system.

A warning device consisting of an indicator probe
mounted in the surge tank is designed to warn the driver
when there is a low level of engine coolant. The device
will light the "Check Engine"tell-tale lamp in the central
dashboard panel if the coolant level is too low, and the
engine will stop after a few minutes.

ROUTINE MAINTENANCE

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

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

Rustproof the cooling system twice a year; drain and fill
the system once a year with a properly inhibited
water/antifreeze solution. (Refer to "Corrosion inhibitor
vital".)

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

Check radiator cores for leaks and ensure that the cores
are not clogged with dirt or insects. Clean cores with a
low pressure air hose to avoid damaging the fins. 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 regularly.
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03 COOLING 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 recom-
mended 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 oll
and grease before applying compound. No other
sealer should be used with RTV-102 compound.

Hose inspection

Rotten, swollen, and worn out hoses or loose connec-
tions are frequent causes of cooling system problems.

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

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

Testing antifreeze solutions

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

Thawing cooling system

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

Coolant requirements

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

1. Provide for adequate heat transfer.

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

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

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

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

Water

Whether of drinking quality or not, any water will produce
a corrosive environment in the cooling system, and the
mineral content may permit scale deposits to form on
internal cooling system surfaces. Therefore, water
selected as a coolant must be properly treated with
inhibitors to control corrosion and scale deposition.

To determine if a particular water is suitable for use as a
coolant when properly inhibited, the following charac-
teristics must be considered: the concentration of
chlorides and sulfates, total hardness, and dissolved
solids.

Chlorides and/or suifates tend to accelerate corrosion,
while hardness (percentage of magnesium and calcium
salts broadly classified as carbonates) causes scale
deposits. Total dissolved solids may cause scale
deposits, sludge deposits, corrosion, or a combination of
these. Chlorides, suifates, magnesium, and calcium are
among the materials which make up dissolved solids.
Water within the limits specified in Table 1 is satisfactory
as an engine coolant when proper inhibitors are added.
The procedure for evaluating water intended for use in a
coolant solution is shown in Table 2.

PARTS PER GRAINS PER
MILLION GALLON
Chiorides (Maximum) 40 2.5
Sulfates (Maximum) 100 5.8
Total Dissolved Solids (Max.) 340 20
Total Hardness (Maximum) 170 10
TABLE 1
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03 COOLING SYSTEM

Determine The Concentrations
of Chlorides, Sulfates, And
Total Dissolved Solids
In The Water

Chiorides 8ver 40 ppm

Chlorides Xnger 40 ppm
n r

Sulfates Under 100 ppm Sulfates Over 100 ppm
And Or

n
Total Dissolved Solids Total Dissolved Solids
Under 340 ppm Over 340 ppm

Distill, De-mineralize
Or De-ionize The Water

Determine Total
Hardness Of The Water

—— '

Water Suitable For
Total Hardness | | Total Hardness Use in Coolant
Under 170 ppm | | Over 170 ppm I
I —
Plus Inhibitors
Soften
The Water

_T__J

Water Suitable For
Use in Coolant

Plus Inhibitors

TABLE 2

Corrosion inhibitors vital

A corrosion inhibitor is a water-soluble chemical com-
pound which protects the metallic surfaces of the cooling
system against corrosive attack. Some of the more
commonly used corrosion inhibitors are chromates,
borates, nitrates, nitrites, and soluble oil. (Soluble oil is
not recommended as a corrosion inhibitor.) Depletion of
all types of inhibitors occurs through normal operation.
Therefore, strength levels must be maintened by adding
inhibitors as required after testing the coolant.

The importance of a properly inhibited coolant cannot be
overstressed. A coolant which has insufficient inhibitors,
the wrong inhibitors, or worse no inhibitors at all invites
the formation of rust and scale deposits within the cooling
system. Rust, scale, and mineral deposits can wear out
water pump seals and coat the walls of the cylinder block
water jackets and the outside walls of the cylinder liners.
As these deposits build up, they insulate the metal and
reduce the rate of heat transfer. For example, a 1/16"
deposit of rust or scales on 1" of cast iron is equivalent
to 4 1/4" of cast iron in heat transferability (see fig. 3).

4 14" =
CAST
IRON
1/16"
MINERAL DEPOSIT

1" CAST IRON PLUS 1/16" MINERAL DEPOSIT =
4 1/4" CAST IRON IN HEAT TRANSFERABILITY

MAS-0303.IMG

FIG. 3 - Heat transfer capacity

An engine affected in this manner overheats gradually
over a period of weeks or months. Liner scuffing, scor-
ing, piston seizure, and cylinder head cracking are the
inevitable results. An improperly inhibited coolant can
also become corrosive enough to “eat away" coolant
passages and seal ring grooves and cause coolant leaks
to develop. If sufficient coolant accumulates on top of a
piston, a hydrostatic lock can occur while the engine is
being started. This, inturn, canresult in a bent connect-
ing rod.

An improperly inhibited coolant can also contribute to
cavitation erosion. Cavitation erosion is caused by the
collapse of bubbles "vapor pockets” formed at the
coolant side of an engine component. The collapse
results from a pressure differential in the liquid caused
by the vibration of the engine part. As bubbles collapse,
they form pin points of very high pressure. Over a period
of time, the rapid succession of millions of tiny bursting
bubbles can wear away "erode” internal engine sur-
faces.

Components such as water pump impeller and cylinder
liners are especially susceptible to cavitation erosion. In
extreme cases, their surfaces can become so deeply
pitted that they appear to be spongy, and holes can
develop completely through them.

Chromates

Sodium chromate and potassium dichromate are two of
the best and most commonly used water system cor-
rosion inhibitors. Care should be exercised in handling
these materials due to their toxic nature.

Chromate inhibitors should not be used in antifreeze
solutions. Chromium hydroxide, commonly called
"green slime", can result from the use of chromate in-
hibitors with antifreeze. This material deposits on the
cooling system passages, reducing the heat transfer rate
and resulting in engine overheating. Engines which
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03 COOLING SYSTEM

have operated with a chromate-inhibited water must be
chemically cleaned before the addition of antifreeze. A
commercial heavy-duty descaler shouid be used in ac-
cordance with the manufacturer’'s recommendation for
this purpose.

Soluble oil

Soluble oil has been used as a corrosion inhibitor for
many years. It has, however, required very close atten-
tion relative to the concentration level due to adverse
effects on heat transfer if the concentration exceeds 1%
by volume. For example, 1.25% of soluble oil in the
cooling system increases fire deck temperature by 6%,
and a 2.50% concentration raises fire deck temperature
up to 15%. Soluble oil is not recommended as a cor-
rosion inhibitor.

Non-chromates

Non-chromate inhibitors (borates,nitrates,nitrites, etc.)
provide corrosion protection in the cooling system with
the basic advantage that they can be used with either a
water or a water-and-antifreeze solution.

Inhibitor systems

An inhibitor system is a combination of chemical com-
pounds which provide corrosion protection, pH control,
and water-softening ability. Corrosion protection is dis-
cussed under the heading, "Corrosion inhibitors vital".
pH control is used to maintain an acid-free solution. The
water-softening ability deters formation of mineral
deposits. Inhibitor systems are available in various
forms, such as coolant filter elements, liquid and dry
inhibitor additives, and as integral parts of antifreeze.
Inhibitor additives

Commercially packaged inhibitor systems are available
which can be added directly to the engine coolant. Both
chromate and non-chromate systems are available, and
care should be taken regarding inhibitor compatibility
with other coolant constituents. Non-chromate inhibitor
systems are recommended for use in Detroit Diesel
engines. These systems can be used with either water
or water-and-antifreeze solutions and provide corrosion
protection, pH control, and water softening. Some non-
chromate inhibitor systems offer the additional ad-
vantage of a simple on-site test to determine protection
level. Since they are added directly to the coolant, they
require no additional hardware or plumbing.

Allinhibitors become depleted through normai operation,
and additional inhibitor must be added to the coolant as
required to maintain original strength levels. Always
follow the supplier’'s recommendations on inhibitor
usage and handling.

Test methods

Test kits and test strips are commercially available to
check engine coolant for corrosion inhibitor strength
level. Coolant should be tested to determine the need
for corrosion inhibitor supplements and the amount re-
quired. Do not use one manufacturer’s test to measure
the inhibitor strength level of another manufacturer’s
product. Always follow the manufacturer’'s recom-
mended test procedures.

Silicate dropout from antifreeze

When the use of aluminum parts increased in automobile
engine cooling systems, many antifreeze manufacturers
reformulated their products to include increased
amounts of silicates to protect these components from
corrosion. As a consequence, most automotive grade
antifreeze formulations sold today contain three to eight
times as much silicate as they did several years ago.
The corrosion inhibitor supplements used to maintain
corrosion protection in heavy-duty diesel engine
coolants also contain silicates.

If an antifreeze solution is overconcentrated and/or
unnecessarily large amounts of corrosion inhibitor sup-
plements are used, the excess silicate will "drop out" of
the coolant, and silica gel will build up in the cool,
low-flow zones of the engine, especially the radiator, oil
cooler core, heater core, and aftercooler. The reduced
coolant flow that results from silica gel buildup can lead
to engine overheating and serious engine damage.

In the wet state, the silica gel takes on the color of the
antifreeze or inhibitor supplement used in that system.
Although silica gel is non-abrasive, it can pick-up solid
particles in the coolant and become a gritty, abrasive
deposit that can cause excessive wear of water pump
seals and other cooling system components. When
dried, the silicate appears as a white powdery deposit.

These conditions can also contribute to silicate dropout:
Air entrapment in the coolant.

Improper (low) coolant level in the system.
Insufficient maintenance of cooling system.

A reduced flow condition caused by kinked hoses.
Poor pressure cap seal or improper pressure rating.
Use of extremely hard water in coolant solutions.
Unusually high engine operating temperatures.

N o ook o=

Antifreeze solutions

An ethylene glycol base permanent type antifreeze solu-
tion is recommended for several reasons. This type of
antifreeze provides excellent freeze and overheat
protection and also contains a corrosion inhibitor. Solu-
tions of less than 30% of antifreeze do not provide
sufficient corrosion protection, while solutions with an
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03 COOLING SYSTEM

antifreeze concentration greater than 67% by volume
adversely affect freeze protection and heat transfer
(see fig. 4).
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FIG. 4 - Coolant freezing and bolling temperatures
vs. antlfreeze concentration (sea level)

Inhibitor depletion will occur in ethylene glycol base
antifreeze through normal service. The inhibitors should
be replenished at approximately 500 operating hours or
20,000 miles (32,000 km) intervals with a non-chromate
inhibitor system, such as NALCOOL 2000. Several
brands of permanent antifreeze containing various types
of sealer additives are available. In the past, coaches
operating with these types of antifreeze have ex-
perienced plugging problems in various areas of the
cooling system. For this reason antifreeze containing
sealer additives is not recommended.

For optimum engine perfomance the following conditions
should be met:

1. Use an antifreeze that meets the GM 6038M formula-
tion which limits the amount of silicate to 0.15 percent
maximum, Other antifreeze formulations meeting the
0.15 percent maximum silicate level and the GM 1899M
performance specifications are also acceptable.

2. Use antifreeze solutions at the concentration required
forfreeze protection in your operational area. Do notuse
more than 67% antifreeze, since this can adversely affect
coolant freezing and boiling temperatures, increase sili-
cate levels, and reduce heat transfer.

3. Never use 100% antifreeze for makeup coolant. Mix
the makeup solution at the same concentration as the
original fill.

4. Do not add corrosion inhibitor supplements to new
antifreeze solutions, except for the initial fill of Series 92
engines.

5. Use corrosion inhibitor supplements only as required

to maintain proper system protection. Always test the
coolant first to determine the need for additional inhibitor.
Test systems are commercially available. Contact the
inhibitor manufacturer for his recommendations. Do not
overinhibit.

6. Use water that meets the recommended limits (refer
under the heading "Water",

When engine overheating can be traced to silicate
dropout and plugging of engine coolant passages, a
commercial non-acid cleaner should be used to remove
the silica gel from the engine cooling system. This can
be done without disassembling the engine. Among
these non-acid cleaners are the following:

A- Naiprep 2001 - Nalco Chemical Co.
B- Fleet Restore - Fleetgard, Inc.

C- Peak professional Cooling System Cleaner -
Northern Petrochemical Co.

The specific manufacturer’s recommendations for use of
these materials and safe handling pratices must be
followed.

If the non-acid cleaner fails to remove the silicate
deposits as evidenced by continued engine overheating,
the individual affected components must be disas-
sembled and placed in an agitated caustic solution
and/or cleaned mechanically (rodded out or ultrasonical-
ly cleaned).

NOTE: Do not flush the engine cooling system with
caustic solutions, since this can result In damage to
both metallic and non-metallic components.

WARNING: To avold personal Injury, use extreme
care when handling caustic solutions. Wear safety
glasses or face shield and the appropriate protective
clothing (rubber gloves, apron, boots, etc.).
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03 COOLING SYSTEM

Low silicate antifreezes that meet GM 6038M formulation specification

CORP. (4)

Company Product Packaging Contact

TEXACO (1) 2055 (Was JC-04) DRUM/BULK TEXACO 713-650-4359

BASFWYANDOTTE (1) 241-7 DRUM/BULK BASF 800-526-1072

INTER. HARVES. (1)(5) |.H. ANTIFREEZE | GALLON I.H. DEALER

OLD WORLD FULL FORCE GAL/DRUM/BULK OLD WORLD

TRADING CO. (1) ADVANCE GAL/DRUM/BULK ILLINOIS 312-699-2000
ELSEWHERE 800-323-5440

NORTHERN PETRO- ALL WEATHER GAL/DRUM/BULK S.W. REG. 214-659-1636

CHEMICAL (2) (NPC 220) EAST. REG. 210-823-1884
MID. REG. 312-298-1800

DOW CHEMICAL 731 DRUM/BULK DOW 519-339-3130

CANADA (3)

HOUGHTON CHEMICAL | SECURITY (701) GAL/DRUM/BULK HOUGHTON 617-254-1010

antifreeze.

1) Generally available in U.S.A.

4) Genarally available in northeastern U.S.A.

(1)
(2)
{3) Generally available in Canada.
(4)
(5) I.H. antifreeze in Canada has high silicate content.

2) Generally available within 750 mile radius of Chicago.

NOTICE: This Is a partlal listing as there may be other suppllers who can make avallable low silicate

3-6




03 COOLING SYSTEM

LOCATION OF COOLING SYSTEM DRAIN POINTS
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FIG. 11 FIG. 12
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FIG. 14
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FIG. 15
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03 COOLING SYSTEM

DRAINING COOLING SYSTEM

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

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

1. Stop engine and allow engine to cool. Close shut-off
valve located in front of the engine, near the water purmp
(see fig. 5). This valve is accessible by removing the
front engine access panel located in the first baggage
compartment.

2. Close shut-off valve located in the engine compart-
ment in front of the pre-heating system right under the
fuel filter/water separator (see fig. 6).

3. Close shut-off valve located behind the alternator.
This valve is accessible by the small engine access door
on the R.H. side of vehicle (see fig. 7).

4. Close shut-off valve located near the coolant filter of
the rear heating unit (see fig. 7).

5. Remove the surge tank filler cap. Removal of the
filler cap permits air to enter the cooling passages and
the coolant to drain completely from the system.

WARNING: Use extreme care when removing the
surge tank filler cap. The sudden release of pressure
from a heated cooling system can result in loss of
coolant and possible personal Injury (scalding) from
the hot liquid.

6. Open the radiator drain cock located at the bottom of
the radiator (see fig. 8).

7. Remove drain plug under the pre-heating system (see
fig. 9).

8. Open both engine side drain cocks (see fig. 10 et 11).

9. Remove plugs on both cylinder head thermostat
blocks (see fig.12 et 13).

10. Open oil cooler drain cock ( see fig. 14)."
11. Remove air compressor drain plug (see fig. 15).

To drain the entire system, resume the previous steps
while maintaining the shut-off valves in their "open"
position, and follow the procedure under the heading
"Draining the heating system” in section 16, to drain
simultaneously the heating units.

REFILLING COOLING SYSTEM

To fill the system, close all drain plugs and cocks.(Refer
to previous heading "Draining cooling system" for loca-
tion of drain points.) If the heater line shut-off valves are
closed, they should be opened. Fill the system through
the surge tank filler neck located behind a small access
door on L.H. side of vehicle.

NOTE: The coollng system Is completely filled when
coolant reaches the surge tank filler neck.

When the cooling system is filled to capacity, expansion
of the coolant takes place as it heals up. During this
initial warm up period it is possible to lose as much as a
gallon and a half of coolant. No further excessive coolant
loss should be experienced atter this period.

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

SPIN-ON TYPE COOLANT FILTER

Description

Two spin-on type coolant filters, located near the engine
oil cooler, are available as optional equipment (see
fig.16). The filters should be replaced every 500 hours,
or 20,000 miles (32 000 km). PREVOST recommends
the use of Perry Filter PFC-24A (PREVOST P.N. 55-
0276).

Replacement

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

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

MAS5-0318.IMG

FIG. 16

RADIATOR

The radiator is mounted on L.H. side of vehicle. The
inspection of the inside face of the radiator core is made
through the condensor & engine compartment door. The
radiator is designed to reduce the temperature of the
coolant under all operating conditions. It is essential that
the radiator core be kept free from corrosion and scale
at all times in conjunction with the regular maintenance
of the other components of the cooling system.
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RADIATOR SHUTTER

Description

An air operated shutter assembly is provided on the
intake side of the radiator core. The shutter assembly is
controlled by an air cylinder (see fig. 17). The air supply
to the cylinder is controlled by the shutterstat, which is
mounted on the thermostat housing.

Air cylinder

MA5-0317.IMG

FiG. 17
SHUTTER

Operation

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

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

1. Close the compressed air supply cock of the shutter
air cylinder (see fig. 18).

2. Open the drain cock of the shutter air cylinder.

FIG. 18

SHUTTERSTAT

Description & operation

The shutterstat controls the supply of compressed air to
the radiator shutter air cylinder. The shutterstat is
mounted on the thermostat housing, condenser side,
and can be reached either by the condenser & engine
compartment door or the front engine access panel (fig.
19).

When the engine coolant reaches the temperature of the
shutterstat setting, the shutterstat cuts off the air supply
to the radiator shutter air cylinder, and the shutter opens.
When the coolant temperature is below the setting of the
shutterstat, air is allowed to enter the radiator shutter air
cylinder, closing the shutter.

MAS-Q312.IMG

FIG. 19
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Maintenance

xﬁ,h,,,Remo{)e plug, inject 1-1/2 0z U.S. (45 mi) of special
« "KYSOR" fluid at each 5000 miles (8 000 km), then
ensure that the air exhaust holes are kept free of dirt.

Removal

Before removing the shutterstat, it is necessary to lower
the coolant level in the engine; refer to "Draining cooling
system” outlined previously in this section.

1. When the coolant has drained, disconnect the shut-
terstat air lines and plug or tape themto prevent the entry
of dirt.

2. Unscrew and remove the shutterstat.

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

After repiacing the shutterstat, connect the air lines and
refill the cooling system. Refer to, "Refilling cooling
system", outlined previously in this section.

RADIATOR VARIABLE SPEED
FAN

Description & operation

The fandrive clutch is a fluid coupling containing silicone
oil. Fan speed is regulated by the torque-carrying
capacity of the silicone oil. The more silicone oil in the
coupling the greater the fan speed, and the less silicone
oil the slower the fan speed.

A bi-metallic strip (see fig. 20) regulates the amount of
oil entering the fluid coupling, and consequently, the
speed of the fan. Both extremities of the bi-metallic strip
are held on the fan drive by fasteners. The bi-metallic
strip bows outward with an increase in surrounding
temperature and allows a control piston to move out-
ward. This outward movement of the control piston
allows a greater flow of oil into the fluid coupling, thus
increasing the fan speed and engine cooling. As the
surrounding temperature decreases, the bi-metallic strip
bows inward, thus forcing the control piston inward. This
drives the oil out of the fluid coupling, thus decreasing
the fan speed.

Function test

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

2. The radiator being provided with shutter, opening
should occur at or before 180 °F (82 °C). Note indicated
temperature at which this occurs.

3. With strobe light, note input shaft and output fan
speeds as coolant temperature approaches an indicated

195 °F (87 °C). Fan speed should reach 85% of input
shaft speed.

CAUTION: Indicated coolant temperature should
not exceed 200 ‘F (93 °C) under any conditlion.
Temperatures In excess of 200 °F (93 °C) can cause
extensive engine damage.

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

Control
piston

Fan drive

Bi-metallic
strip

MAS-0320.1MG

FIG. 20

Maintenance & use

1. Do hot clean around drive with steamor high pressure
jet.

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

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

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

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

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

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

25,000 miles (40 000 km) routine inspection

WARNING: Place the "Engine control switch' In the
engine compartment, in the "Off" posiltion to
prevent accidental starting of the engine.

1. Check security of fasteners holding fan blade assemb-
ly to fan drive.

2. Check security of fasteners holding fan drive to fan
gear box.
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3. Visually examine fan drive, fan blade assembly,
shroud, radiator, and surrounding area for evidence of
contact between rotating and non-rotating parts.

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

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

6. Grasp one blade tip and move alternately toward and
away from radiator. Allowable fore and aft movement is
1/16" at 10" radius from the centerline. If movement
greater than this is evident and it cannot be traced to
loose fasteners or fan gearbox wear, the fan drive is
defective and should be replaced.

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

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

FAN GEAR BOX

Description

The radiator fan is belt driven from the engine crankshatft
pulley through a drive shaft and a gearbox. The gearbox
is equipped with a dipstick to verify oil level inside the
gearbox (see fig. 21).

Dipstick

Vent plug

Fan gear box

MA5-0321.IMG

FIG. 21

Maintenance

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

Oil verification procedure

1. Stop engine, and open the condenser and engine
door.

2. Remove the dipstick located in the upper L.H. side
corner of radiator, and wipe with a clean rag.

3. Reinsert dipstick, then remove it again to check level.

4. Ifrequired, add oil (SAE 90 general purpose lubricant)
in filler neck with an oilcan until proper level is reached.

5. Replace the dipstick, and close the door.

FAN TRANSFER SHAFT

Description

Afan transfer shatt, located in the engine compartment,
transmits the power supplied by the pulley to the fan
gearbox. The fan transfer shaft assembly is rubber
mounted; an universal joint (which can be greased),
located on each end of the shaft, enables the linking of
the shaft with its component.

Maintenance

The fan transfer shaft assembly is provided with four (4)
grease fittings (see fig. 22). Grease should be added
monthly or at every 10,000 miles (16 000 km). To per-
form maintenance, proceed as follows:

1. Place the "Engine control switch" in the engine com-
partment, to the "Off" position to prevent accidental
starting of the engine.

2. Remove air pressure in the belt tensioner air cylinder
by following the procedure givenunder the heading "Beit
replacement” hereafter,

3. Rotate manually the fan transfer shaft puiley in order
that the grease fittings be easily accessible with a grease
gun.

Grease fitting

MA5.0322 IMG
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03 COOLING SYSTEM

BELT TENSIONER

Description

Radiator transfer fan and air conditioning compressor
are driven by V belts equipped with an air operated
tensioner cylinder (see fig. 23). Access to the air cylinder
can be gained through the front engine access panel
located in the first baggage compartment.

Radiator transfer
fan pulley

Compressor pulley

Clevis pin provided Air operated tensioner cylinder

MAS5-0323.IMG

FIG. 23

Adjustment

To maintain the correct tension on the radiator transfer
fan and compressor belts, two adjustments are required:

1. Cylinder air pressure
2. Cylinder shaft length

Cylinder air pressure adjustment:

With the pneumatic system under normal pressure, con-
nect a pressure gauge in the pressure regulating valve
check port located in the upper left corner of the engine
compartment (see fig. 24). Reading must indicate 40 psi
(275 kPa); if reading is different, set the regulating valve
air pressure as follows:

1. Loosen the jam nut on the regulating valve.

2. Turn the set screw until the proper air pressure is
obtained.

3. Tigthen the jam nut,

Pressure regulating valve

2 way control valve

FIG. 24

MAS-{014.IMG

Cylinder shaft adjustment:

With the pneumatic system under normal pressure, and
the pressure regulating valve set at 40 psi (275 kPa), the
shaft length must be 1 1/2" £ 1/8" (38 mm £ 3 mm) as
shown in figure 23. To perform adjustment, proceed as
follow:

1. Loosen the jam nut on the shaft end of the cylinder.
2. Rotate the shaft to obtain the specified length.
3. Tigthen the jam nut.

NOTE: At compressor or fan transfer belt replace-
ment, it may be difflcult to adjust the cylinder ten-
sioner shaft to the speclfled length. A new drive belt
stretches with normal wear, and after approximately
500 miles (800 km), the shaft length should return to
11/2" + 1/8" (38 mm £ 3 mm). At the end of this
run-in perlod, the shaft length should be checked
and, If necessary, adjusted.

BELT REPLACEMENT

WARNING: Place the "Engine control switch" In the
engine compartment to the "Off"' position to prevent
accidental starting of the engine.

NOTE: In case of compressor belt fallure, It is pos-
sible to operate vehicle without the alr conditloning
compressor belt by performing the following proce-
dure:

1. Shut off the air supply to the tensioner cylinder by
turning the two-way control valve handle (see fig. 24) .
This will compress the cylinder spring and release the
tension on the compressor and transfer beits.

2. Remove front engine access panel located in the first
baggage compartment.

3. Rotate pulley tensioner bracket in orderthat its mount-
ing hole meets the tensioner bracket hole, then lock the
system with the provided clevis pin (see fig. 25).

4. Replace the front engine access panel and reset the
two-way control valve.

nstallation of the clevis pi

MAS-0325.IMG

FIG. 25
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03 COOLING SYSTEM

Air conditioning compressor belt re-
placement

1. Shut off the air supply to the tensioner cylinder by
turning the two-way control valve handle (see fig. 24).
This will compress the cylinder spring and release the
tension on the compressor and transfer belts.

2. Remove front engine access panel located in the first
baggage compartment.

3. Remove air conditioning compressor belt and replace
by a new one.

4. Refer to previous note under heading “Cylinder shaft
adjustment”.

5. Replace the front engine access panel and reset the
two-way control valve.

Radiator fan transfer belt replace-
ment

1. Shut off the air supply to the tensioner cylinder by
turning the two-way control valve handle (see fig.24).

This will compress the cylinder spring and release the
tension on the compressor and fan transfer beits.

2. Remove the front engine access panel located in the
first baggage compartment.

3. Remove the compressor belt from the crankshaft
pulley.

4. Remove fan transfer belt and replace by a new one.
5. Replace the compressor belt on the crankshaft pulley.

6. Replace the front engine access panel and reset the
two-way control valve.

7. Refer to previous note under heading "Cylinder shaft
adjustment",

3-14



03 COOLING SYSTEM

SPECIFICATIONS

COOLING SYSTEM CAPACITY (Approx.)

includes heating system . . . . . . . L e 58 U.S. gal (220 liters)
THERMOSTAT

Numberused . . . . . . e e e 2
Startto open . . . . L e e 180 °F (82 °C)
FUlly 0PN . . e e e 195 °F (91 °C)
COOLANT FILTER

Numberused . . . . . . . e e e e 2
Make . . e e e e e e Perry Filter
TP o e e e e Spin-on
Supplier Number . . . . . . e e e e PFC-24A
Prévost Number . . . . . . o e e e e 55-0276
RADIATOR

Make . . . e e e e e Long
TYPE e e e e e e Fins & Tube
Location . . . . . e e e e L.H. side of coach

RADIATOR PRESSURE CAP

MaKe . . e e e e e e e e e e Stant
Supplier Number . . . . . e e e e e e e e e e e R12
Prévost Number . . . . . . o e e e e e e 55-0606
Pressure setting . . . . . . . L L e e e 14 psi (96,53 kPa)

RADIATOR FAN DRIVE

Make . . . e e e e e Schwitzer
TYPE . e e e e e Variable speed
Supplier NUMBer . . . e e e e e e e e e e e 187739
Prévost Number . . . . . . . e e e e e e 55-0604

FAN GEAR BOX

MaKe . . e e e Boston Gear
Ratio . . . e e e e e e e e e e e e 1:1
Supplier NUmMber . . . . . . e e e e e e e R 146-1-J-79
Prévost NUMbEr . . . . L e e e e e e e e e e e e 55-0027
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03 COOLING SYSTEM

SHUTTERSTAT

MaKe . . e e e e e e Kysor
Supplier Number . . . . . L e e e e e 1047-36000-28
Prevost NUmMber . . . . o o e e e e e 55-0023
Opening temperature . . . . . . . e e e e 180 °F (82 °C)

TEMPERATURE GAUGE (In Engine Compartment)

Make . . . e e e e e Stewart Warner
Supplier Number . . . . . . e e e e e e 491-BS-72
Prévost Number . . . . . . e e e e e e e 56-1011
Operating Range . . . . . . . . . e e e e e 100-265 °F (40-130 °C)

TEMPERATURE GAUGE (On instrument Panel)

Make . . e e e e e Datcon
Supplier Number . . . . . e e e e e e e 07177-01
Prévost NUMber . . . . . e e e e e e 56-1594
Operating range . . . . . . . e e e 100-280 °F (38- 138 °C)

FAN TRANSFER BELT

MaKe . . e e e e e e e Gates
Model . . . e e e e e e V80 (358D)
TP .« o e e e e e e e e e V belt
Supplier NUMbDEr . . . L . e e e e e e e e e e e CX75
Prévost NUMber . . . o e e e e e e e e e e 50-6601
QuaNtity . . . e e e e e e 2
3-16



SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

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

NUMBER DATE SUBJECT
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MAINTENANCE

Exhaust system should be inspected periodically for
restrictions and leaks. 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 com-
ponents. Exhaustleaks are commonly the result of loose
clamp bolts, corroded pipes, or a punctured muffler. In
addition to objectionable noise, a leaking exhaust system
could allow toxic gases to enter the vehicle. It is recom-
mended that the exhaust system be inspected as follows:

- At vehicle inspection interval

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

- Whenever the exhaust system is damaged

04 EXHAUST SYSTEM

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

When 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 outlet pipe.

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

MAS-0401.1MG

FIG. 1 - Exhaust system
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04 EXHAUST SYSTEM

MUFFLER REMOVAL/INSTALLA-
TION

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

2. Support weight of the muffler from under the vehicle.

3. Remove the fasteners holding the six (6) rubber
mounts to the engine cradle bracket, then remove the
muffler from under the vehicle.

4. Remove parts which are fixed to the muffler: U-clamp,
tail pipe, heat shield, two (2) muffler retaining clamps,
then six (6) rubber mounts. Inspect the parts for damage
and replace if necessary; install the parts on the new
muftler.

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

WARNING: Ensure that muffler and components are
cold before performing any work procedure onthese
parts.
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05 TRANSMISSION

DESCRIPTION

This vehicle is provided with an Allison HT 755 CR
electronic controlled automatic transmission (ATEC)
(see fig. 1). An input retarder, located between the
terque converter and transmission gearing, is also
provided to reduce the speed of the vehicle when re-
quired. For information about the ATEC transmission,
refer to the "Operafor’s Manual” provided with the
vehicle. If detailed instructions for troubleshooting the
transmission and its electronic control components are
required, refer to the “Troubleshooting Manual # SA
1960" published by Allison Transmission.

CAUTION: Internal lubrication of the transmission is
inadequate when the vehicle is towed. This is why
the propetier shaft or all axle shafts must be removed
to avoid transmission damage.

TRANSMISSION OIL AND FILTER
CHANGE

Intervals

The transmission oil and filter change intervals are deter-
mined by severity of transmission service. The intervals
giveninthe lubrication chart (section 19) act as ageneral
guide. More frequent changes may be required when
components are subject to high levels of contamination
or overheating.

Transmission Breather

main case

Speed sensor

Namepiate

Reverse signal
port

Input retarder

To cooler

Preheat Torque converter
provi_sion From cooler
;’:m%?ralure Input retarder
valve body
FIG- 1 MA5-0501.M4G
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05 TRANSMISSION

Procedure

1. Warm up the transmission at its normal operating
temperature {160-200 °F (71-93 °C)); this will ensure
quicker and better oil drainage. Stop engine and apply
parking brake.

2. From under the vehicle, remove the transmission
drain plug and atiow cil to drain.

WARNING: Avoid contacting the transmisslon oil as
It can be very hot and cause personal injuries.

3. Remove the oil filter by turning It counterclockwise,
then discard fiiter.

4. Thoroughiy clean dirt and oil from filter base casting
with a clean cloth.

5. Coat the new filter gasket with clean transmission ¢il,

6. Install the new filter and tighten 2/3 of a turn after
gasket contact with filter base casting.

7. Inspect the drain plug gasket and replace if neces-
sary. Reinstall the drain plug and tighten to 15-20 ft.lbs
{20-27 N.m).

8. Remove the transmission dipstick and pour ap-
proximately 33 US quarts (31 liters) of transmission oil
{Dexron il or Dexron) into the transmission through the
filler tube. Check the oil level using the procedure given
in the "Operator's Manual”, then add oil as required.

CAUTION: Do not overfill the transmission. Overfill-
ing can cause oil aeration {milky appearance). If
overfllling occurs, drain oil as required to bring it to
the proper level.

TRANSMISSION REMOVAL

The transmission ¢an be removed without removing the
power plant cradle from engine compartment. Foliow the
procedure hereafter to remove transmission.

NOTE: To separate transmission from engine when
power plant has already been removed from cradle,
follow the procedure hereafter and perform only the
applicable steps.

1. Apply parking brake, then set the main battery discon-
nect switches to the "Off" position.

2. Drain the transmission oil.

NOTE: For best resuits, warm to normal operating
temperature, remove drain plug and allow oifl todrain
overhight.

3. Disconnect the propeller shaft as detailed in section
06 - "Propeller shafts".

4, Remove the muffier and its heat shield (refer to
saction 02 - "Exhaust system").

5. Remove the transmission oil dipstick and the filler
tube.

6. Disconnect from transmission, the main wirlng har-
ness connector (C-285) located near the transmission oi
filter.

7. Disconnect wiring connector (C-283) from the ATEC
speed sensor, then remove its retaining clips.

8. Disconnect wiring connector (C-267) and iis retaining
clips from the speedometer sensor {located at the rear
end of transmissicn and cn the oppaosite side of the ATEC
speed sensor), then remove sensor in order to avoid
interference with the exhaust pipe.

9, Disconnect the transmissich oil temperature sending
unit located on retarder valve bedy, then remove ties and
retaining clips in order to free the wire.

10. Unbolt the bracket holding the coolant pipe to the
retarder valve body.

11. Disconnect the air supply line from the retarder air
cylinder.

12. Disconnect both transmission oil hoses from the
retarder valve body.

WARNING: A significant amount of oif may drain
from the oil {ines when they are disconnected from
the retarder.

NOTE: Hoses must be properly ldentified prior to
their disconnection to ease their reinstaliation. Plug
all openings to prevent dirt from entering the oll
system.

13. Unbolt all wiring harness retaining brackets from the
transmission casing, then position assemblies so they
will not interfere with transmission removal.

14, Remove from the engine flywheel housing, the
access plug located over the starter, then disconnect the
torque converter at the flex disc assembly by removing
the 12 retaining boits through the access opening. To
align retaining boits through the access opening, rotate
crankshaft pulley clockwise untit boit is accessible.

CAUTION: Do not rotate crankshaft puiiey
counterciockwise to avoid loosening the crankshaft
pulley retaining bolt.

15. Using a safe lifting equipment, which has a minimum
capacity of 23,000 Ibs (10 455 kg) for the drive axles,
16,000 lbs (7 270 kq) for the front axle and 10,000 Ibs
(4 545 kg) for the rear axle, raise vehicle in order to gain
access under transmission.

18. Using a suitable jack, support adequately rear end
of engine,

17. Support the transmission on a suitable removal
equipment, then remove the 23 retaining bolts of the
torque converter housing.

18. Remove both transmission side bracket bolts retain-
ing transmission o cradle.

19. Remove the 12 bolts {6 on each side) retaining the
side brackets to the transmission, then remove brackets
1o ease transmission removal.
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WARNING: Ensure that rear end of engine is ade-
quately supported when removing transmission.
Severe damages and/or injuries may occur if engine
Is not suppotted.

20. Move the transmission away from engine until com-
pletely clear of engine.

21. Lower the transmisslon as necessary to remove it
from under the vehicle.

CAUTION: Wheh removing or reinstalling the trans-
misslon, special care must be taken to avoid tilting
the transmission forward to prevent the torque con-
verter from falling off the transmission.

TRANSMISSION DISASSEMBLY

Referto "Service Manual # SA 2604 "published by Allison
Transmission for rebuild or overhaut of the transmission.

CAUTION: When a transmission failure introduces
debrls into the oil system, a repeated cleaning and
flushing of the transmission oil cooler and lines Is
recommended.

TRANSMISSION INSTALLATION

1. Align one of the twelve bolt holes in the flex plate with
the access opening at the front of the engine flywheel
housing {over the starter).

2. Install a headless 1/2"-20 guide bolt into one of the
flex disc bolt holes in the flywheel. Align the guide bolt
with the flex plate hole at the access opening.

3. Lubricate the center pilot boss with molybdenum
disulfide grease {Molycote G, or equivalent).

4. Using a suitable transmission jack, lift and push the
transmission toward the engine while guiding the pilot
hoss on the flywheelinto the flex plate hub (adapter), and
the guide boit into the hole in the flex piate.

WARNING: Ensure that rear end of the engine Is
adequately supported when instaiiing transmission.
Severe damages and/or injurles may occur If engine
is not supported.

5. Seat the transmission squarely against the engine
fiywheel housing. No force is required; if interference Is
encountered, move the transmission away from the en-
gine and investigate the cause.

6. Alignthe bolt holes in the converter housing with those
in the engine flywheel housing. Install alj of the bolts,
finger tight, that retain the transmission to the engine.

CAUTION: The converter housing must be flush
against the engine flywheel housing before tighten-
Ing any bolt. Do not use the boits to seat the hous-
Ing.

7. Tighten four boits at 90° degree intervals around the
converter housing bolt circle. Tighten the remaining
bolts. Recommended torque is 45 ft.Ibs {61 N.m).

8. Remove the guide bolt through the access opening in
the engine flywheel housing. Replace it witha 1/2"-20 X
1" self-locking bolt into the flywheel, finger tight. When
all bolts are In place, tighten to 96-115 ft.lbs (131-156
N.mj.

9. Install the flywheel housing access plug.

10. Position and secure both side brackets to the trans-
mission using the 12 belts (68 on each side); tighten o
160-190 ft.lbs (217-260 N.m}. This recommended
torque applies to grade 8 bolts.

11. Secure the transmission side brackets to the cradle
with the 2 bolts, then titghten to 132-170 ft.ibs {180-230
N.mj.

12. Connect both transmission ¢il hoses to the retarder
valve body. Tighten fittings to 40-50 ft.lbs (54-68 N.m).

13, Connect the transmission oil temperature sending
unit to the retarder valve body.

14. Connect the main wiring harness connector (C-285)
to the transmission {near the transmission oil filter).

15. Inspect the drain plug gasket and replace if neces-
sary. Reinstall the drain plug and tighten {o 15-20 ft.Ibs
(20-27 N.m).

18. Remove jacks which secure the transmission and
the engine, then lower the vehicle.

17. Connect the air supply line to the retarder air
cylinder.

18. Secure the bracket holding the coolant pipe to the
retarder valve body.

19. Reinstall the speedometer sensorlocated at the rear
end of the transmission, then connect its wiring connec-
tor (C-267) and install retaining clips.

20. Connect the ATEC speed sensor wiring connector
{C-283) (located ai the rear end of transmission and cn
the opposite side of speedometer sensor), and install
retaining clips.

21. Reinstall the transmission oil filler tube.

22. Secure in place all wiring harness retaining brackets
to the transmission casing.

23, Reinstall the heat shield and muffler (refer {o section
02 - "Exhaust system’").

24. Connect the propeller shaft as detailed in section 06
- "Propeller shafts".

25. Fill the transmission and check oil level using proce-
dure given in the "Operator's Manual®.
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TRANSMISSION OIL COOLER

Description

The transmission oll cooler, located between the engine
and the preheating unit, is used to cool the transmission
oil by transferring heat to the engine coolant. Hot oil from
the retarder is cooled as it circulates around a tube
bundle within the oil cooler before returning to the retar-
der. Coolant from the bottom of the radiator is circulated
through the tube bundle where it absorbs heat before
returning to the engine.

Maintenance

The ¢il cooler and external connections should be in-
spected at regular intervals, for evidence of coclant or oil
leaks. Asthe oil cooleris factory sealed, only a repeated
flushing using a suitabie cleaning solvent is recom-
mended when inspection indicates leakage or malfunc-
tion, or at time of major transmission repair or overhaui.

SPECIFICATIONS

TRANSMISSION

MaKe . . . e e e e e e e e e e e e e e e Allison

Mode! . . e e e e e e HT 755 CR

Type . . . . e Five speeds, automatic transmission electronic controls (ATEC)

Rating

Maximum inputtorque (netinstalled) . . . . . .. . . . ... . o e 1300 fi.lbs (1 762 N.m)

Input speed (fullload QOV.) . . . . o o e e e e e e 1900 rpm {min.}
................................................... 2400 rpm (max.)

Idle spead INIAnNQgE . . . . . . 0 e e e e e e e e e e e e 500 rpm (min.)

Lubricationpressure . . . . . . . L. e e e e 30 psi (207 kPa) @ 1900 rpm

Drive:

Direct MOUNMt . . . . L . o e e e e e e e e e e e e Flex disc

Torgque converter:

57 2. 2 TC 496 single stage, polyphase, 3 glements

LackUp GG . . . . o o e e e e e e e e e e Automatic in selected ranges

Rotstion: (viewed from input)

P Clockwise

Quiput (inforward ranges) . . . . . . . . L e e e e e e e e s Clockwise

Lry woight:

Stariard L L L e e e e e 940 lbs (426 kg)

Input retarder package (housing, rotor, valvebody) .. . .. . ... .. Lo oL L 190 Ibs (86 kg)

s

a-%
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Main oil pressure:

Idle 800 rpminforward Orreverse . . . . . . . . . .. e e e e e e 90 psi (621 kPa) min,
Stall1200 rpminforward . . . . . . . . L e e 140-175 psi (965-1 206 kPa)
Stall 1200 rpminreverse . . . . . . . e e e e e 2356-270 psi (1 620-1 861 kPa)
1500-2000 rpminalifwdranges . . . . . . . . . . ... 140-175 psi (965-1 206 kPa)
Ratios:

1L P 3.68
P24 o2 2.00
o 1.58
{3 1.25
5] 12 1.00
ROV o e e e e e e e e 9.65
CONVEM e . o o e e e e e e e e e e e e e e 1.81
OIL SYSTEM

Oiltype . . e e e e e e e Dexron |l or Dexron
Oil filter: (External)

Make . . . e e e e e e A.C. Spark plug
1 =L Disposable
SUPPler NUMDET . . . . L . e e e e e e e e e e e e 25010643
Prévost number . . . . . e e e e e e e e e 57-1457
Oil capacity: (Approximate)

. Systemfili (afteroverhaul) . . . . . . ... e 38 US quarts (36 liters)
Refill (afterdrain) . . . . ... .. ... ... ... ... ..... e e e e 33 US quarts (31 liters)
RETARDER
Make . . e e e e e e e e e Allison
Madel . . . e e e e e e e e e Input
TYRE o e e e e e e e e e e e e e e Hydraulic
Absorptioncapacity . . . . . . . e e e e e e e e 375 hp (280 kW)
OIL COOLER
Make . . e e e e e Stewart Warner
YR . e e e e e e e e e e Factory sealed
Suppliernumber . . . L e e e e e 3-1179A
Prévostnumber . . . . . L e e 55-0598
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DESCRIPTION

The propeller shafts transmit power from the transmis-
sion to the forward/rear differential (axle #3) and from this
point to the rear/rear differential (axle #4). Referto figure
1.

The first propeller shaft is a "Dana 1810", while the other,
located between both differentials, is a "Dana 1710"
Refer to heading "Specifications” at the end of this
section for details. Both are tubular-type shatfts provided
each with two heavy-duty nheedle bearing universal
joints.

Furthermore, a slip joint on each propeller shaft compen-
sates variations in distance between transmission and
differential, or between both differentials. These varia-
tions are brought about by the rise and fall of the drive
axles as the vehicle passes over uneven surfaces. The
slip joints also facilitate the removal of the transmission
or drive axles. Refer to figure 2.

Each propeller shaft has a splined yoke at each end for
attachment to the transmission and differentials.

Propeller -
shaft

Transmission

FIG. 1 - Propeller shaft Instaliation between

output

MAS-0601.IMG

transmission and forward/rear differential

Dust cap &
washer kit

Cross & bearing kit

Tube

Slip yoke

Tube shaft

Tube yoke

FIG. 2

MAS-0602.IMG
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06 PROPELLER SHAFTS

MAINTENANCE

Lubrication

Universal joints and slip joints of both propeller shafts are
provided with lubrication fittings, which should be ser-
viced according to the "Lubrication Chart and Service
Check Points" in section 19 (Lubrication) of this manual.

Inspection

Propeller shaft inspection should be performed during
routine servicing, and when detecting a propeller shatft
vibration or suspecting a problem. The following inspec-
tion steps are recommended when suspecting a
propeller shaft problem.

1. Check output/input end yoke looseness.

MAS-0603.IMG

FIG. 3

a) Check all output/input end yokes on transmission and
axles.

b) If loose, determine and correct cause.
¢) If necessary, replace yoke.

2. Check output/Input shafts for radlal looseness.

MAS-0604.IMG

FIG. 4

a) If yoke ends are tight, check transmission output and
axle input and output shafts for radial (up and down, side
to side) looseness.

b) Check manufacturer’s specifications for looseness
limits, checking methods, and if necessary, replacement
procedures,

3. Check for looseness at ends of U-joints.

Looseness between

trunnion and
bearing cup?
Trunnion
Bearin
cup Cross

MAS5-0605.IMG

FIG. 5

a) Check for excessive looseness between bearing cups
and trunnion ends of all U-joints.

b) Consult manufacturer’s specifications for limits.
c) Retorque or replace if necessary.
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4. Check slip splines for excessive radial looseness.

MAS5-0608.IMG

FIG. 6

a) Check slip splines for any radial looseness.

b) If there is any looseness, replace the worn spline
“members.

5. Check shafts for damage, or foreign material.

Balance Line-u
we'laghts arrow:

MAS-0607.1IMG

FIG. 7

a) Check shaft for dents or damage.

b) Check to be sure yoke lugs and line-up arrows are
properly aligned, and that shaft is not bent or twisted.

¢) Check to be sure there is no buildup of foreign material
such as concrete, asphalt, or undercoating. If there is,
remove any material buildup.

CAUTION: I shaft is warped or broken, it should be
replaced. Welding of broken shafts Is not recom-
mended.

6. Check for loose or missing welch plug.

MA5-0608.IMG

FIG. 8

a) Check to be sure that welch plug is not loose or
missing. If it is, repair or replace it.

b) If welch plug is loose or missing, check propeller shaft
length to be sure spline plug is not hitting welch plug and
knocking it out.

Explanation of common damages

1. Cracks: Stress lines due to metal fatigue. Severe
and numerous cracks will weaken the metal until it
breaks.

MAG-0600.1MG

FIG. 9 - Cracks
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2. Galling: Scraping off metal or metal displacement
due to friction between surfaces. Commonly found on
trunnion ends.

MA5-0610.IMG

FIG. 10 - Galling

3. Spalling (surface fatigue): Breaking off of chips,
scales, or flakes of metal due to fatigue rather than wear.
It is usuaily found on splines and U-joint bearings.

MA5-0811.IMG

FIG. 11 - Spalling

4. Pitting: Small pits or craters in metal surfaces due
to corrosion. If excessive, pitting can lead to surface
wear and eventual failure.

MAS-0612.IMG

FIG. 12 - Pitting

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 brinelling.

MAS-0613.IMG

FIG. 13 - Brinelling

6. Structural overloading: Structural overloading is a
failure caused by a load greater than the component can
stand. A structural overload may cause propeller shatt
tubing to twist under strain or it may cause cracks or
breaks in U-joints and spline plugs.

MAS5-0614.IMG

FIG. 14 - Structural overloading

Removal and replacement

NOTE: Before attempting to remove propeller
shafts, note that slip yoke and shaft are marked with
arrows to Insure correct alignment of trunnions. If
these arrows are not clearly Identified, mark yoke
and shaft before disconnecting slip joint.

Proceed as follows to remove propeller shafts from
vehicle:

1. Disconnect slip yoke from splined yoke at differential
and transmission or at both differential extremities (be-
tween rear/rear and forward/rear differentials) by remov-
ing the two (2) bearings from the splined yoke. To
proceed, remove the two (2) bolts retaining the bearing
at each end of the splined yoke, as outlined under
heading "Disassembly of universal joint" , later in this
section. Refer to figure 15 for details.
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Cap screw
Bearing (needle)

Splined yoke

Driving unit

Cross

Grease fitting

Tube yoke

Tube shaft

FIG. 15

CAUTION: Remove bearings slowly in order to
retain loose bearing needles in the housing. If one
or more needles is lost, replace complete bearing
assembly. Never mix needles of a bearing with need-
les of another bearing.

2. To separate slip yoke from shaft, unscrew dust cap
from slip yoke and telescope the propelier together at the
slip joint. The shaft can then be removed.

CAUTION: In order to prevent entry of foreign
materlal and loss of bearing needles, replace cross
bearings to their proper positions and tape them
together with the extremity.

3. Reverse removal procedure to replace propeller
shatt.

NOTE: This procedure is applicable for both
propeller shafts on vehicle.

NOTE: When replacing needle bearings, be sure to
coat them with grease to retain them in their housing.

MAB-0615.IMG

DISASSEMBLY OF UNIVERSAL
JOINT

1. Use a chisel or a screwdriver and bend tabs of lock
plate away from cap screws.

2. Unscrew cap screws and remove lock plate.

3. Remove the needle bearings and retaining cap sub-
assembly. Use a large pair of channel lock pliers on
retaining cap edges, turn retaining cap and bearing
subassembly. In the same time, lift upward to remove
the subassembly from the journal trunnion diameter and
out of the yoke hole.

4. Turn the joint over and tap with a plastic or rawhide
hammer, the exposed end of the journal until the opposite
needle bearing is freed. Use a soft round flaf face drift
approximately 1/32" (.79 mm) smaller in diameter than
the hole in the yoke.

NOTE: Never use a steel hammer when removing
the bearings, and avoid dropping the bearings on the
floor, as It may seriously damage the bearings.

5. Remove the journal cross by sliding it to one side of
the yoke and tilting it over the top of the yoke lug.
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CLEANING AND INSPECTION

Thoroughly clean grease from bearings, journals, and
other parts. Clean all lubricant passages in the journal,
and the lubrication fittings. Needle bearing assemblies
may be soaked in a cleaning solution to soften hard
grease particles. It is extremely important that bearing
assemblies be absolutely clean and blown out with com-
pressed air, since small particles of dirt or grit can cause
rapid bearing wear. Do not attempt to disassemble
needle bearings.

Bearing journal areas should be inspected for roughness
or grooving. If light honing does not remove roughness,
the entire bearing assembly should be replaced. Exces-
sive wear of the needle bearing is indicated if the needles
drop out of the retainer, or if marks are present on the
journal bearing surface. In such case, replace bearing
assembly.

NOTE: Universal joint repair kit are available for
overhaul of these assemblies.

Finally, inspect yokes for cracks, wear or distortion.

REASSEMBLY

Pack needle bearing assemblies with clean grease. In-
sert one trunnion of the journal into the yoke as far as
possible from the inside, and tilt until opposite trunnion
clears the yoke and drops into position. Install lubrication
fittings and lubricate bearing approximately 1/3 full with
the Iubricant specified in the “Lubrication Chart and
Service Check points" annexed to section 19 "Lubrica-
tion".

Insert bearing assemblies from outside of yoke and tap
into place with a plastic hammer. Do not use a steel
hammer for this purpose. The joints should move freely
in the bearings and not bind. If new needle bearing
assemblies are not being installed, care should be taken
to replace bearing assemblies in the same locations from
which they were removed. Install bearing caps, new lock
plates, and capscrews. Tighten cap screws to a torque
of 33-38 ft.Ibs (45-52 N.m), then lock screws by bending
lock plate tabs against cap screw heads.

LUBRICATION

Universal joints

To insure proper lubrication of all four bearing assemblies
on universal joints, it is essential to add lubricant until it
appears at all journal cross bearing seals. Referto figure
16. This ensures removal of dirt particles and other
contaminants that may find their way into the bearings
and indicate that the bearings are fully lubricated.

Do not assume that bearing cavities have been filled with
new lubricant unless flow is noticed around all four
bearing seals.

Journal cross seals are designed to relieve. However, if
all the seals do not “pop” when being lubed, move the
propeller shaft laterally in alf four directions, and pull or
push on the propeiler shaft in the direction opposite to
the journal cross seal not relieving, while lube gun pres-
sure is being applied to the alemite fitting. An increase
in line pressure may also be necessary.

=1}

Purged seal

WAV, g o

MA5-0616.IMG

FIG. 16

Propeller shaft assembly

Factory assembled propeller shafts are factory lubri-
cated prior to shipment. When installing spare part
replacement assemblies, it is recommended that all
universal joints be lubricated after installation of the
propeller shaft prior introducing vehicle in service. High
quality extreme pressure (EP) grease is recommended
for universal joints. Lithium soap base greases meeting
NLGI Grade 1 and 2 specifications are preferred. The
use of greases that tend to separate and cake should be
avoided. Refer to the “Lubrication Chart and Service
Check Points" annexed to section 19 "Lubrication” for
lubrication intervals and recommended grease.

Periodic lubrication

Relubrication cycles for propeller shaft universal joints
and slip joints vary with operating conditions, such as
high ambient temperatures or extremely rough road con-
ditions. In such case, lubrication intervals must be in-
creased (ex. a 5000 mile interval (8000 km) must be
divided by 2, thus resulting in a 2500 mile interval (4000
km)).
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TROUBLESHOOTING

Noise and vibration in the drive line often originate from
the propeller shaft. Noise and vibration originating in the
universal joint and propellier shaft assembly appear only
at certain speeds, and usually come and go as the
vehicle speed is increased or decreased. Noises
produced by the rear axle, on the other hand, are
generally present throughout the vehicle’'s speed range.

When propeller shaft assembly noise and vibration be-
come excessive, the cause should be determined and
corrected immediately, since rear axle pinion failure is
often a direct result. Propeller shaft noise and vibration
often appears to originate in the rear axle.

Common causes of propeller shaft and universal joint
vibration are:

a) Propeller shaft assembly out of balance.

b) Excessive flange runout or distoried yokes.
¢) Loose yoke nut.

d) Universal joint yoke misalignment.

If an out-of-balance condition is suspected, the assembly
may be tested using a balancing machine. If a balancing
machine is not available, the check may be made of each
component of the assembly individually on the vehicle.
Substitute one component at atime, road testing as each
new part is installed. Continue this procedure until the
entire assembly meets the required standard of perfor-
mance.

6-7
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SPECIFICATIONS

PROPELLER SHAFTS

Between transmission & forward/rear differential

Make . . . e e e Spicer Clutch Div. (DANA)
Sl . e e e e e 1810
Collapsed length . . . . . . L e e e e 13" (33,02 cm)
S 11 o 3.38" (8,59 cm)
SPlNES . . e e e e e 16
Prévost Number . . . . . e e e e 58-0047
Supplier Number . . . . . . e e e 907877-2
U-joint kit, Prévost Number . . . . . . . . . e e e e 58-0043
U-joint kit, Supplier Number . . . . . . . . . e e e 5-281X
Dust cap & washerkit, Prévost Number . . . . . . . . . . . e e 58-0052
Dust cap & washerkit, Supplier Number . . . . . . . . .. D8A

Between forward/rear differential and rear/rear differential

Make . . . Spicer Clutch Div. (DANA)
DT 4T 1710
Collapsed length . . . . . . . . . e 18.25" (46,36 cm)”
1o 5.50" (13,97 cm)
Splines . . .. e e e e e e e e e 16 -
Prévost Number . . . . . . .. 58-0048 - -
Supplier Number . . . . . . e e e e 905545-1 -
U-jeint Kit, Prévost Number . . . . . . . 0 e e e 58-0031 -
U-joint kit, Supplier Number . . . . . . . . . e e e 5-280X
Dust cap & washer kit, Prévost Number . . . . . . . . . . . e e 58-0051
Dust cap & washer kit, Supplier Number . . . . . . . . e e D10A
6-8
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Refer to heading "Specifications" [ater in this section for numerical values.

FIG. 3 - Front wheel alighment chart
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8. Position the trammel bar at front of tires. Adjust scale
end so that pointers line up with scriber marks.

9. Read toe-in (or toe-out) from scale (see figuee 5).

G | Lt

B

B minus A equals toe-in

MAS5-0904.1MG

FIG. 5

10. These two measurements must be taken at the
same height above the floor. Toe-in (or toe-out) is the
difference between the measurements taken at the tront
and rear of the tires (see figisee 3). The toe-in measure-
ment should be 3/32" + 1/32" (2,38 mm + 0,8 mm).

NOTE: The same measurements can be taken with
a steel tape at spindie height.

11. It an adjustment is necessary, toe-in is adjusted by
loosening the clamp bolts on the tie rod ends, and by
rotating the tie rod as required until wheels have the
proper toe-in.

NOTE: The use of a pipe wrench may be necessary
when tie rod ends are jammed.

12. With both tie rod ends in the same plane, tighten
clamp bolts securely. Refer to heading "Specifications”
at the end of this section for correct toe-in and clamp boit
torque. Move vehicle backward and then forward about
12to 15 feet. This is particularly important when setting
the toe-in on vehicles equipped with radial tires.

13. Recheck toe-in setting to make sure it is correct.
NOTE: Perform this procedure on both front axles.

FRONT WHEEL CASTER

Description

Positive caster is the rearward tilt from the vertical of the
knuckle pin. Negative caster is the forward tilt from the
vertical of the knuckle pin. This vehicle is designed with
positive caster. The purpose of caster angle is to give a
trailing effect. This results in a stabilized steering and a
tendency of the wheels to return to the straight ahead
position after taking a turn.

Excessive caster results in hard steering around corners.
A shimmy may also develop when returning 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, tilting 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 corrected by replacing the damaged
suspension parts. Aprecisioninstrument should be used
to measure caster.

NOTE: The caster of this vehicle Is factory set and
Is nonadjustable. However, If after replacing
damaged parts on vehicle or In case of improper
caster due to an irregular setting, the caster of axles
1, 2 and 5, can be adjusted by means of shims on the
upper radius rods.

DRAG LINK TRANSFER LEVER
ADJUSTMENT

Description

Before reinstailing the drag link tranfer lever connecting
rod (rod which joins steering linkage of axle 1 to axle 2),
you must proceed with the adjustment of drag link tranfer
lever angle. This angle should be adjusted to 90° as
outlined in the tollowing steps.

Adjustment

1. Refer to figure 6 before adjusting the angle. Using a
square, scribe a reference mark in center across top of
steering arm end bolt on tranfer lever.

2. With one extremity of the square on mark and the
other on axle beam, adjust the angle to 90° by rotating
or loosening the steering arm.

3. Tighten and torque steering arm clamps when the
proper angle is reached.

4. Repeat this operation on the other front axle.

7-6
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Drag link
transfer levers

_ &

-

|

| vom—

MA5-0708.IMQ

FIG. 6 - Drag link transfer lever adjustment

TRANSFER LEVER CONNECT-
ING ROD ADJUSTMENT

Description

The final adjustment of the front axles consists in adjust-
ing the connecting rod joining both transfer levers. After
proceeding with the drag link transfer lever adjustment
on both front axles, these ones have to be assembled
with the connecting rod as per the following procedure:

1. Measure the distance from center to center, between
both transfer lever connecting rod extremities.

2. Adjust the connecting rod according to this measure.

3. Slide slowly the connecting rod ends. Adijust if re-
quired by rotating or loosening the rod. When installed,
tighten connecting rod clamps and nuts to the specified
torque given at the end of this section under heading
“Specifications”,

PITMAN ARM

Removal (clamp bolt type)

1. Remove cotter pin, nut and washers (2) from drag link
ball stud at pitman arm.

2. Disconnect drag link from pitman arm, using jaw style
pullers (pressure screw type).

CAUTION: Do not drive pitman arm on or off pitman
shaft as this can damage the steering gear.

Always wear an approved eye protection equipment
when operating pullers.

Heating of components to aid in disassembly is not
allowed because it has detrimental effect on axle com-
ponents and steering linkages.

3. Remove pitman arm clamp bolt nut, washer, and bolt.

4. Check the radial position of the pitman arm in relation
to the sector shaft prior removal of pitman arm.

5. Add reference marks to the arm and shaft if necessary
to insure correct alignment at reassembly.

6. Remove pitman arm. If necessary, use a jaw style
puller (pressure screw type).

NOTE: Achisel wiil help you loosen the pitman arm.
Use only a puller if you cannot remove manually the
pitman arm.

7-7
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FRONT WHEEL ALIGNMENT
SPECIFICATIONS

Camber (B minus A), degrees . . . . ... ...

Toe-in(FminusE&) .. ..............
Knuckle pin inclination (K minus J), degrees . . .

Track . . .. ...

SPECIFICATIONS

FRONT AXLE

Make . ... ... . . ...
Series . ... e

TORQUE SPECIFICATIONS

Tierodendstudnuts . . .. ...........
Tierodendclampboltnuts .. ... ......
Steeringarmendstudnuts . . ... ......
Tierodarmnut . . .. .. ... .. ......
Transfer lever connecting rod end stud nuts . . .

Tranfer lever connecting rod end clamp bolt nuts

Drag link end stud nut (on transfer fever) . . . .
Drag link end stud nut (on pitmanarm) . . ...
Draglinkendclampboltnuts . . ... ... ..
Pitmanarmnut . . .. .. ... .........

3/8°
....................... Positive 3° + 1745’
............................... - 30"
.............. 3/32" £ 1/32/2,38 mm £ 0,8 mm
............................ Right 615
............................. Left 5°45’
......................... 85.67" (2176 mm)
............ 12,6° + 3 (facing backwards of vehicle)

...................... Rockwell International
................. FF-952 CA (mounted in tandem)
........................ 85.67"/2 176 mm
....................... 13,000 Ibs / 5 900 kg

................... 160-215 ft.lbs / 218-292 N.m
...................... 50-65 ft.lbs / 68-88 N.m
................... 160-215 ft.Ibs / 218-292 N.m
.................. 550-740 ft-Ibs / 748-1006 N.m
................... 160-215 ft.Ibs / 218-292 N.m
...................... 50-65 ft.lbs / 68-88 N.m
................... 160-215 ft.Ibs / 218-292 N.m
................... 200-220 ft.Ibs / 272-%3;2 N.m
...................... 50-65 ft.Ibs / 68-88 N.m
................... 280-300 ft-Ibs / 380-408 N.m
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—

DESCRIPTION

The vehicle is equipped with Rockwell, type SQ-100P
tandem drive axles, with front mounted, single-reduction,
through drive type units with a two-gear helical transfer
train. These units use single-reduction hypoid gears and
incorporate bevel type gearing in the main and inter-axle
differential assemblies.

These forward-rear drive units are mounted with single
wheels, and the standard final drive ratio is 3.55:1.

LUBRICATION

Lubrication recommendations are given in section 19
“Lubrication"of this manual, under heading “Differential”.
Additional lubrication information are covered in "Field
Maintenance Manual No. 5K" annexed to the end of this
section.

MAINTENANCE

A proper vehicle operation is the beginning of a preven-
tive maintenance, such as good lubrication and good
differential use. The most common types of drive axle
carrier failures are spinout, shock, fatigue and lubrica-
tion. Avoid neglecting these points as it would be the first

step to improper maintenance, expensive repairs, and
excessive downtime. The following recommendations
will serve you as a guide to prevent possible damage to
the differentials.

1. Anticipate slippery conditions. Pre-engage the dif-
ferential lock (DLO) when wheel spinning is anticipated.

2. Never engage the DLO with one or more wheel(s)
spinning.

3. Do not exceed 20 mph (32 kmvh) when wheel(s)
is(are} spinning.

CAUTION: As an example: ifthe DLO Is not In opera-
tion, with a wheel spinning and the speedometer
Iindicating 20 mph (32 km/h), the spinning wheel
speed Is In fact muitiplied by four(4), l.e 80 mph (140
km/h), thus resuiting in damages to differentials,
axle bearings and tires.

4. Always operate the vehicle with the lock control in the
“Unlocked" position on normal road conditions.

Inspect the pinion oil seal, axle shaft flange and carrier
to housing gaskets for evidence of lubricant leakage.
Tighten the bolts and nuts, or replace the gaskets and
seals to correct leaks. Maintenance of the axle mount-
ings consists primarily in a regular and systematic in-
spection of the air suspension units, radius rods and
sway bars as directed in section 14 “Suspension”,

=
L=

MA5-0801.IMG

FIG. 1 - Drive axles (3 & 4)
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GEAR SET IDENTIFICATION

Gear set identification is explained under applicable
headings in "Rockwell Field Maintenance Manual No.
5K" annexed to this section.

Adjustments

Adjustments are explained under applicable headings in
"Rockwell Field Maintenance Manual No. 5K" annexed
to this section.

TANDEM AXLE TIRE MATCHING

Tandem axle tire matching is explained under applicable
headings in section 11 (Wheels, hubs and tires) of this
manual.

TORQUE CHART

A differential torque chart is given in "Rockwell Field
Maintenance Manual No. 5K" annexed to this section.

DRIVE AXLE ALIGNMENT
(AXLES #3 AND #4)

Description

The axle alignment consists in aligning the axles accord-
ing to the frame. The axles must be perpendicular to the
frame and both must be parallel to each other. Axles #3
and #4 are provided with setscrews to achieve a perfect
alignment. Drive axle alignment is factory set and is not
subject to any change, except if vehicle has been
damaged by an accident oflif there is excessive wear on
suspension components.

CAUTION: If this setting is altered significantly, the
differential and the unlversal joint angles will be
modified, and will cause excessive tire wear and/or
steering wanderings.

If axles have been removed for repair or servicing and
are replaced without changing the suspension supports,
the axle alignment is not necessary. However, if the
suspension supports have been replaced, proceed with
the following instructions to verify or adjust the drive axle
alignment.

NOTE: If only one of both drive axles has been
removed, this axle tracking can be adjusted accord-
ing to the other axie.

Screen and support

assembly (first e
compartment of
front section)

Front

A - This measurement
should not vary over 1/8"
between left and right sides.

to left sides.

B - Measurement (A) should be
checked first and adjusted if
necessary. Then, measurement
(B) should be checked from center
of axle shaft on third axle, and
should not vary over 1/8" from right

C - This measurement should
not vary, if measurements (A)
and (B) have been done pre-
viously.

FIG. 2 - H5-60 drive axle alignment diagram

MA5-0801.IMG
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Axle to frame alignment

If drive axles are suspected to be out of alignment,
perform the following procedure to inspect, adjust, and
ensure that both axles are correctly aligned with frame,
as well as being parallel to each other (refer to figure 2).

Axle 3 alignment

1. Park vehicle on level floor, then using jacking points
on body (refer to section 17 "Body" under heading
"Vehicle jacking points"), raise vehicle sufticiently so that
wheels do not touch the ground, then release parking
brake.

2. Using an optical toe & tracking system installed on
each side of axle 3, fix and position the projector in center
of wheel. Measure the distance on each side of projector
on the mounting rods; distance should be equai on both
sides. If not, loosen wing nut, adjust projector to the
proper distance, then tighten wing nut. Refer to figure 3.

MAS-0803.IMG

FIG. 3 - Optical toe and tracking system installation

3. Install the screen and support assembly in the first
baggage compartment of front section. Assembly must
be installed at an equal distance of compartment frame
on both sides (about 16" (406 mm) from baggage com-
partrnent frame). Refer to figure 4 for details. Fix as-
sembly with C-clamps.

MAS5-0807.1MG

FIG. 4 - Installation of screenand supportassembly
in first baggage compartment of front section

4. Connect the projectors and set to zero, rotate the
wheel, and set projectors to zero at four opposite posi-
tions. It is important that mark remains to zero when
rotating the wheel in order to eliminate wheel run-out.

5. Lower the vehicle and remove the screen in front of
mirror on each side. Aim projector at mirror, then take
reading on projector. Repeat this operation on the op-
posite side of axle, and compare readings. If readings
are identical or have a variance of 1/8" or less, adjust-
ment is adequate. If readings is higher than 1/8", adjust-
ment of axle is necessary.

6. Loosen suspension support retaining bolts (4) on
each side of axle.

7. Loosen locknuts, then adjust (tighten or loosen)
setscrew on axle so that the mark on projector will be
equal on both sides; refer to figure 5 for details.

NOTE: Work out the average of both readings. If a
difference of 1/8" or less Is noted, alignment Is satis-
factory. If reading average is higher, the off-tracking
value from axle 1 to axle 4 will be higher than the
correct off-tracking. Refer to heading "Specifica-
tions” at the end of this section for off-tracking
tolerance.
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08 DRIVE AXLES (3 & 4)

R.H. side reading L.H. side reading Adjust to this reading on both sides

o

\./ \ / N L/

FIG. 5 - Readings on projector MAS-0808.IMG

8. Tighten locknuts and recheck setting to make sure it 2. Repeat operation on the opposite side and compare

is correct. measurements. |f a difference of 1/8" or less is noted,
9. If correct, retighten the suspension support retainin alignment is satisfactory. If a difference of'over 1/8" is
bolts to the propgr torque. P PP g noted, axle 4 (rear tandem axle) must be aligned.
NOTE: Refer to section 14 "Suspension" for proper 3. Loosen suspension support retaining bolts on each
tightening torques of suspension components. side.

4. Loosen the locknut on setscrew, then loosen or
Axle 4 alignment tighten the setscrew on axle in order to reach the proper

measure. Tighten the setscrew locknut afterwards.

5. Retighten the retaining bolts on suspension support,
then recheck the setting to make sure it is correct.

If the above measurements indicate a satisfactory axle
3 to frame alignment, check alignment of axle 4 as
follows:

1. Measure distance from center of axle 4 shaft to center
of axle 3 shaft (forward tandem axle). See figure 6.

MA5-0806.1MG

FIG. 6 - Axle #4 alighment
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08 DRIVE AXLES (3 & 4)

SPECIFICATIONS

REAR AXLE

Make . ... ... .. ... .. ...,
Series . .. ... ..
WheelTrack . ... ... .. ......
Geartype . ... .. .. ... ...
AxleType . . ... ... ... . ... ..

.................

Rearaxleratio(Std) . ........ ..

Rear axle lube capacity:

-Forwardaxle .. ............
-Rearaxle . ... ............

........

Full floating when DLO (Differential Lock) not engaged.

................. Two positive drives with DLO engaged.
.................................. 3.55:1

............................ 40 pints (19 liters)
........................... 37 pints (17,5 liters)
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09 REAR AXLE (5)

«

DESCRIPTION

The rear axle of this vehicle is similar to the front axles
and is steered by the articulation mechanism. For main-
tenance and lubrication points, refer to section 09 "Front
axles” under the appropriate headings. These lubrica-
tion points are also identified on the “Lubrication chart
and service check points” annexed to section 19
(Lubrication).

Wheel bearings, air suspension, steering, and brake
parts which are mounted on the rear axle are described
in the applicable sections of this manual.

REMOVAL AND REPLACEMENT

The following procedure deals with the removal of the
rear axle assembly along with the suspension com-
ponents. The method used to support the axle and the
suspension components during removal and disassemb-
ly, depends upon local conditions and available equip-
ment,

NOTE: It is not necessary to raise vehicle complete-
ly to remove the fifth axie, but only the rear section.

WARNING: When jacking only the rear section, the
angle between the front and rear sections must
never exceed a twelve degree (12°) angle, and the
front wheels must be blocked to prevent the vehicle
from rolling.

FIG. 1

BUSH5608.1MG

FIG. 2

Tie rod arm
rﬂ" -~
’/
@ﬂ @
\‘ Divider pivoting arm \ i
Steering arm ~ 4 Tie rod
[
$L JHO)
/
Drag link pivot {
connecting rod N Drag link
pivot
[»
B} s
Articulation assembly { )
Y Divider pivoting arm link
MA5-0902.1MG
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09 REAR AXLE (5)

Removal of axie 5

1. Raise the vehicle by its jacking points on the body
(see Section 17 “Body" under heading "Vehicle jacking
points"), until vehicle body is approximately 20" (508
mm) from floor. Place jack stands under frame. Remove
the wheels and tires (if required, refer to section 11 under
heading "Wheel and tire removal").

CAUTION: Do not raise vehicle so the entire weight
of the axle is supported by the suspension air bel-
lows and the shock absorber pins, as damage to
these components will resuit.

2. Exhaust compressed air from the air supply system
by opening the drain valve of each air reservoir.

3. Install jacks under axle jacking points to support the
axle weight.

4. Remove the steering arm from the drag link pivot
(located between the tie rod arm and the drag link pivot
as shown on figure 2), then attach it to the tie rod so it
will not be damaged when removing the axle.

5. Remove the cable ties retaining the ABS cables, and
disconnect ABS sensor connections near the ABS
solenoid control valve.

NOTE: When removing cable ties to ease operation,
remember to replace them afterwards.

6. Disconnect the height control valve link from the
overtravel lever, then pull down the height control vaive
lever to exhaust compressed air from the air bellows.

7. Disconnect the brake chamber hoses.

NOTE: Position the air lines so they will not be
damaged when removing the axle.

8. Remove sway bar links from suspension supports as
outlined in section 14 (Suspension) under "Sway bar
removal",

9. Remove shock absorbers from suspension supports
as outlined in section 14 (Suspension) under "Shock
absorber removal".

10. Remove lower, upper, and transversal radius rod
supports from subframe as outlined in section 14 under
"Radius rod removal".

11. Unscrew the two air bellows retaining nuts on each
suspension support.

12. Use the jacks to lower axle to the floor. Carefully pull
away the jacks and axle assembly from under the
vehicle.

Replacement

Reverse the removal procedure to reinstall the axle.

NOTE: Refer to section 14 "Suspension" for proper
tightening torques of suspension components.

DISASSEMBLY OF REAR AXLE

Refer to section 07 "Front axles" under the correspond-
ing heading for disassembly procedure.

PREPARATION FOR ASSEMBLY

Refer to section 07 "Front axles" under the correspond-
ing heading.

ASSEMBLY OF REAR AXLE

Refer to section 07 "Front axles” under the correspond-
ing heading.

REAR END ALIGNMENT (axle #5)

Description

Like the front wheels, the rear wheels are steerable. The
only difference is that the steering of the wheels is
ensured through a linkage fixed to the central joint and
independent from the front steering system. When the
front section turns, the central joint of the articulation will
reach an angle and the rear wheels will turn by means
of a divider pivoting arm and a drag link pivot. Refer to
figure 2 for details.

The rear axle is identical to the front axles. Correct rear
end alignment must be maintained for ease of steering
and satisfactory tire life. Road shocks, vibrations, nor-
mal stresses and strains on the rear end system under
average operating conditions will result in loss of rear end
alignment.

If incorrect rear end alignment is suspected, rear wheel
balance should first be checked to ensure that the dif-
ficulties are not originating from out-of-balance rear
wheels. A check of tire inflation, wheel installation and
run-out, wheel bearing adjustment, tie rod and steering
arm end wear should also be made. Correct rear end
alignment can only be maintained when parts in the
steering knuckle are in satisfactory condition. Further-
more, pivoting arm angle as well as drag link pivot angle,
should be adjusted to 90" according to the procedure
given later in this section under applicable heading, and
the alignment of rear section in relation with front section
must be performed before proceeding with rear end
alignment.
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09 REAR AXLE (5)

REAR END INSPECTION

Before checking rear end alignment, inspect the follow-
ing items:

1. Check that vehicle is at normal ride height.

. Check the tires for proper inflation.

. Check wheel installation and run-out.

. Check wheel bearing adjustment.

. Check tie rod and drag link ends for looseness.
. Check knuckle pins for looseness.

. Check alignment of section two in relation with section
one.

8. Check divider pivoting arm angle.
9. Check drag link pivot angle.

REAR WHEEL CAMBER AND
CASTER

Onthe articulated vehicle, the rear axle is identical to the
front axles. Consequently, the camber and caster are
nonadjustable. However, for description and procedure
to check camber and caster, refer to section 07 “Front
axles”under applicable heading.

~N oo O AWM

REAR WHEEL TOE-IN (axle #5)

Checking and correcting rear wheel
toe-in
1. Check the camber adjustment and correct if required.

2. Raise the rear section of vehicle, then remove the
steering arm (refer to figure 2 for steering arm location).

3. Use paint or chalk and whiten the center area of each
tire around the entire circumference.

4. Position a scriber or pointed instrument against the
whitened part of each tire and rotate the tires. The
scriber must be held firmly in place so that a single
straight line is scribed all the way around the tire.

5. Lower vehicle on floor and then move the vehicle back
and forth approximately 12 to 15 feet, in order to neutral-
ize front suspension.

6. Position wheels perpendicular to axle by placing pins
on axle (see figure 3); measure the distance between pin
and rim on each side. The distance should be the same
on each side. If not, adjust distance by pushing inside
or outside of tires as required. For example, if the
distance on one side is 7 1/4" and is equal to 7" on the
other side, the final reading should be 7 1/8" on each
side.

7. Position trammel bar at rear of tires, adjust pointers
to line up with scriber lines and lock in place (scale should
be setto zero). Pointers must be raised to spindle height
on the tire.

MAS-0803.1MGQ
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8. Position the trammel bar at front of tires. Adjust scale
end so that pointers line up with scriber marks.

9. Read toe-in (or toe-out) from scale (see figure 4).

1 A

B minus A equals toe-in

MAS5-0904.IMG

FIG. 4

10. These two measurements must be taken at the
same height above the floor. Toe-in (or toe-out) is the
difference between the measurements taken at the front
and rear of the tires (see figure 4). The toe-in measure-
ment should be 3/32" + 1/32" (2,38 mm £ 0,8 mm).

NOTE: The same measurements can be taken with
a steel tape at spindie height.

11. If an adjustment is necessary, toe-in is adjusted by
loosening the clamp bolts on the tie rod ends, and by
rotating the tie rod (clockwise or counterclockwise) as
required until wheels have the proper toe-in.

NOTE: The use of a pipe wrench may be necessary
when tie rod ends are jammed.

12. With both tie rod ends in the same plane, tighten
clamp bolts securely. Refer to heading "Specifications"
at the end of section 07 "Front axle" for correct toe-in,
and clamp bolt torque. Move vehicle backward and then
forward about 12 to 15 feet. This is particularly important
when setting the toe-in on vehicles equipped with radial
tires.

13. Recheck toe-in setting to make sure it is correct.

DIVIDER PIVOTING ARM ADJUST-
MENT

NOTE: Before performing this procedure, ensure
the rear section Iis aligned with the front section.
Refer to section 13 "Articuiation" under heading
"Alilgnment of rear section in relation with front sec-
tion".,

Proceed as follows to adjust the divider pivoting arm
angle.

Divider pivoting arm angle adjust-
ment.

1. Open the first baggage compartment of rear section,
then remove the protective metal sheet by unscrewing
each retaining screw.

2. Using a square, place one extremity against divider
pivoting arm and the other extremity against the vehicle
frame. Refer to figure 5 & 6 for more details. The angle
of divider pivoting arm should be adjusted to 90°.

Divider pivotin
arm link

Divider pivoting arm

Metal sheet

MAS5-0905.IMG

FIG. 5

3. If not, adjust angle by loosening the clamp bolts on
the divider pivoting arm link ends, then by rotating it
(clockwise or counterclockwise) as required, until the
divider pivoting arm reaches the proper angle.

4. When proper angle is obtained, retighten the divider
pivoting arm link ends to the proper torque; refer to
heading "Specifications” at the end of this section for
torque recommendations.
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PLe]
P
-

B} +3

FIG. 6 - Divider pivoting arm and drag link pivot alighment

DRAG LINK PIVOT ADJUSTMENT

NOTE: Before performing this procedure, ensure
the rear section Is aligned with the front section.
Refer to section 13 "Articuiation” under heading
"Alignment of rear section in reiation with front sec-
tion",

Proceed as follows to adjust the drag link pivot angle.

Drag link pivot angle adjustment

1. Atrear axle, using a square, scribe a reference mark
across top center of drag link pivot connecting rod end
bolt on drag link pivot extremity.

2. With one extremity of the square positioned on mark
and the other on axle beam, measure the angle. The
angle should be adjusted to 90° (refer to figure 6 for
details).

3. It angle is incorrect, loosen drag link pivot connecting
rod clamp bolts and rotate (clockwise or counterclock-
wise) the drag link pivot connecting rod in order to obtain
the desired angle.

4. Tighten and torque drag link pivot connecting rod
clamps when proper angle is reached, according to the
torque recommendations given at the end of this section
under heading "Specifications".

MAS-0002.IMG

REAR WHEEL ALIGNMENT IN
RELATION WITH FRAME (AXLE
#5) |

Description

The rear wheel alignment consists in aligning the wheels
of axle 5 according to the frame. It is important to use
the rear section frame. Proceed as follows to align rear
wheels.

Rear wheel alignment

NOTE: Before performing this procedure, ensure
the rear section is aligned with the front section.
Refer to section 13 "Articuiation” under heading
"Alignment of rear section in reiation with front sec-
tion",

1. Park vehicle on level floor, then using jacking points
on body (refer to section 17 “Body” under heading
“"Vehicle jacking points"), raise vehicle sufficiently so that
wheels do not touch the ground.

2. Using an optical toe & tracking system installed on
each wheel of axle 5, fix and position the projector in
center of wheel. Measure the distance on each side of
projector on the mounting rods; distance should be equal
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on both sides. If not, loosen wing nut, adjust projector to
the proper distance, then tighten wing nut.

3. Install the screen and support assembly in the first
baggage compartment of rear section. Assembly must
be installed at an equal distance of compartment frame
on both sides (about 16" (406 mm) in front of baggage
compartment frame). Refer to figure 7 for details. Fix
assembly with C-clamps.

MAS-0907.IMG

FIG. 7 - Installation of screen and support
assembly (inside first compartment of rear section)

4. Connect the projectors and set to zero; rotate the
wheel, and set projectors to zero at four opposite posi-
tions. It is important that mark remains to zero when
rotating the wheel in order to eliminate wheel run-out.

5. Lower the vehicle and remove the screen in front of
mirror on each side. Aim projector at mirror, then take
reading on projector. Repeat this operation on the op-
posite side of axle, and compare readings. If readings
are identical or have a variation of 1/8" or less, alignment
is correct. If variation is higher than 1/8", alignment of
rear wheels is necessary.

6. Loosen steering arm end clamp bolts, then rotate
(clockwise or counterclockwise) the steering arm until
the proper alignment is achieved; the mark on projector
should be equal on both sides. Work out the average of
both readings; refer to figure 8 for details.

7. Afterwards, retighten the steering arm clamp bolts to
the recommended torque given at the end of this section
under heading "Specifications".

R.H. side reading

L.H. side reading

Adjust to this reading on both sides

—

\‘/ N\

i

FIG. 8 - Readings on projector

MAS-0008.IMG
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REAR WHEEL ALIGNMENT SPECIFICATIONS

Camber (Bminus A), degrees . . . . . ... ... .. Right 0° + 3/8°
................................... Left 3/8° + 3/8°
Caster . . Positive 3°
Toe-in(dminusH) . . ... ... 3/32" + 1/32"/2,38mm + 0,8 mm
Knuckle pininclination (U minus V), degrees . . . . .. . ..., ... ... ... Right 6°15”
............................... Left 5°45’
Track .. 85.67" (2176 mm)
SPECIFICATIONS
REAR AXLE (Same as front axles)
Make . ... .. IR T T T T R Rockwell International
SEeS . . o FF-952 CA
Wheel Track . . . . . . . .. 85.67"/2 176 mm
Capacity (each) . . . . . . .. . 13,000 Ibs / 5 900 kg
TORQUE SPECIFICATIONS
Tierodendstudnut . . .. .. .. ... 160-215 ft.Ibs / 218-292 N.m
Tierodendclampboltnut . .. ... .. ... ... .. ... 50-65 ft.Ibs / 68-88 N.m
Steeringarmnut . . ... 160-215 ft.lbs / 218-292 N.m
Steeringarmendclampboltnut . . .. . ... ... L 50-65 ft.Ibs / 68-88 N.m
Tierodarmnut . . .. . ... 550-740 ft.lbs / 748-1006 N.m
Drag link pivot connectingrodends . . .. ... ... ... ... ... .. ... 775-1050 ft.lhs / 1054-1428 N.m
Drag link pivot connecting rod end clamp boltnuts . . . . . .. ... ... .. .. ... . 40-55 ft.lbs / 54-75 N.m
Divider pivoting armlinkends . . . . . .. . ... .. .. .. ... . ... ... 775-1050 ft.lbs / 1054-1428 N.m
Divider pivoting arm link end clamp boltnuts . . . . . ... ... ... ... ... ... . 40-55 ft.Ibs / 54-75 N.m

9-7






SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service Information Letters will be issued from time to time to acquaint users with the latest

service procedures. The number, date and title of publications pertaining to this section should be noted below as
soon as received. These should then be filed for future reference.

NUMBER DATE SUBJECT










CONTENTS OF THIS SECTION (CONTD)

BRAKE PAD REPLACEMENT (SUPPLEMENT) . . . . . ... ... .. 10-14
BRAKE PAD CONDITIONING ("BURNISHING") . . . .. .. ...... 10-14
RECOMMENDED BRAKE SERVICE PROCEDURES TO REDUCE

EXPOSURE TO NON-ASBESTOS FIBERDUST . . . .. .. .. .. .. 10-15
BRAKERELINE . . . o vttt e e e e e 10-15
BRAKE INSPECTION AND OVERHAUL .« . v o v v v v et oo 10-15
BRAKE INITIALADJUSTMENT . . . oo oo vt e oo e 10-15
BRAKE LUBRICATION AND PREVENTIVE MAINTENANCE . . . . . .. 10-15
TROUBLESHOOTING CHART .+ v v ot et e e e e e 10-15
BRAKE SPECIFICATIONS ANDADJUSTMENTS . . . . ... ... ... 10-15
AUTOMATIC SLACK ADJUSTER . . . v v ot oo oo 10-15
ANTI-LOCK BRAKING SYSTEM(ABS) . . . . v v v oo ee e 10-16
ABS COMPONENTS . .\ v ot et e e e e 10-16
SENSOR INSTALLATION .« o v v ot e e e e e e 10-18
ABSTEST EQUIPMENT . . . v o i ot et et e 10-19

SPECIFICATIONS . . . . . . . e e 10-20



10 BRAKES AND AIR SYSTEM
e ————————————— i

AIR SYSTEM

Description

The air system of the vehicle provides a means for
braking, suspension, and for operating controls and ac-
cessories. This section deals with brake operation.
Details of the suspension system are covered in section
14 of this manual. The other air operated controls and
accessories are covered in their own section.

The basic air system consists of a compressor (which is
mounted on and driven by the engine), air reservoirs,
valves, filters, and the necessary fittings and piping.

AIR LINES

Air line diagram

For the complete description and location of all air sys-
tem components, fittings and tubings, refer to the air line
diagram annexed to this maintenance manual.

Air lines

Copper tubing, nylon reinforced tubing, and flexible
hoses are used to connect the units in the pressurized
air system, including air brake system, suspension sys-
tem, and accessory systems such as doors, fresh air
damper cylinders, air horns etc. Furthermore, the nylon
tubing is color coded to ease identification. Refer to
figure 1 for the complete color identification code. Ser-
vice instructions for each type of air line are also provided
under the applicable subtitles.

COLOR CIRCUIT

Red Secondary

Green Primary & Delivery
Yellow Parking Brake
Blue Suspension

Black Accessory

White Entrance Door

FIG. 1 - Alr line color code chart

Copper tubing

Annealed copper tubing with three-piece compression
type fittings are used in the engine compartment where
nonflexible hoses are required, but must be heat resis-
tant. Connections should be checked for leakage at
least every 5,000 miles (8 000 km), and tightened or
replaced if necessary. When replacing copper tubing,
the tubing must be free of burrs, copper cuttings, and dirt.
Blow out tubing with compressed air. Any of the above-
mentioned particles will destroy sealing seats in air con-
trol units. New tubing must be of the same size as the
old one.

Always use new tubing ring when replacing a tubing.
When tightening tube connector nuts, tighten to the
specified torque to ensure an airtight connection (refer
to heading “Tightening torque for fittings" 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, tubes, and male threads, then
torque to the minimum vaiue and check for ieaks. If
leaking, back off tube nut about 1/2 turn and retorque to
a higher than minimum value.

Nylon tubing

Nylon tubing is used for air lines in areas where usage
of this material is suitable. Nylon tubing is flexible,
durable, and weather resistant. When replacing an air
line, use nylon tubing only where it has been used
previously. Teflon braided stainless steel hoses used in
the engine compartment must be replaced only with
similar hoses.

CAUTION: Nylon air lines should be used to replace
existing nylon lines only, and must comply with the
color identification code to ease pneumatic system
troubleshooting.

Nylon air lines must never be routed in areas where
temperature could exceed 200 °F (93 °C).

Flexible hoses

Aflexible hose is used normally where it is impractical to
use copper or nylon tubing due to constant flexing during
operation, such as brake chamber hoses or belt ten-
sioner air cylinder hoses. Hose connections should be
tested for leakage at least every 5,000 miles (8 000 km),
and tightened or replaced if necessary. Any hose which
is chafed, worn or kinked should be replaced.
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10 BRAKES AND AIR SYSTEM

Air line serviceability test

Operating test

If any trouble symptom such as slow brake application
or slow brake release indicates a restricted or clogged
air line, disconnect the suspected tube or hose at both
ends and blow through it to clear the passage. Inspect
tubing and hose for partial restriction that may be caused
by dents or kinks. If such a condition is found, the tubing
or hose should be replaced.

Leakage test

With air system fully charged and the brakes applied,
coat all tubing and hose connections with a soap solu-
tion, or use a leak detector to check for air leakage. No
leakage is permissible. Leakage can sometimes be
corrected by tightening the connection. {f this fails to
correct the leakage, new fittings, nylon tubing, copper
tubing, teflon braided stainless steel and flexible hoses
must be installed, as applicable.

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 at-
tention should be given to long lines. Any supporting
component (clips, ties, grommets, etc.) must be secured
to prevent unnecessary vibrations and eventual loosen-
ing of connections. Any leak detected should be at-
tended to. Be sure nylon lines are not near areas of
intense heat. Check for any missing grommets or loom
material where chafing or cutting may occur. Replace
with new material as required. In general, lines should
be securely located in position and free from any binding
condition which would hinder air flow.

Air brake troubleshooting

The following tests and check lists have been designed
to identify the cause(s) of a sluggish performance and/or
leaks in the system. These tests require very little time
to perform, and give you a general idea of the system
condition. Each test is provided with a corresponding
check list, that will guide you to the most common causes
of problems.

Perform the following checks before carrying out the
tests:

1. Examine all tubing for kinks or dents.

2. Examine all hoses for signs of wear, drying out or
overheating.

WARNING: When working on or around brake sys-
tem and Its related components, the foliowing
precautions should be observed.

1. Always block vehicle wheels. Stop engine when
working under a vehicle. Depleting vehicle air sys-
tem pressure may cause vehicle to roll. Keep hands
away from chamber push rods and slack adjusters
as they may apply as system pressure drops.

2. Never connect or disconnect a hose or line con-
taining air pressure. It may whip as alr escapes.
Never remove a component or pipe plug uniess you
are sure all system pressure has been depleted.

3. Never exceed recommended 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 disassembie a component until
you have read and understood the recommended
procedures. Some components contain powerful
springs and Injury can result if not properly disas-
sembled. Use only proper toois and observe ali
precautions pertaining to the use of those tools.

5. Always clean connecting piping and/or fittings,
and coat pipe threads with tefion pipe sealant before
Instaliing any air brake system component.

Pressure buildup / low pressure warning /
cutoff point / governor cut-out

CONDITION: Vehicle parked, wheels chocked

1. Drain air reservoirs to 0 psi (0 kPa).

2. Start engine, run at fast idle; low pressure warning
lights should be "ON".

3. Build up time. Start timing at 50 psi (344 kPa).

4. Low pressure warning lights should go off at or above
60 psi (413 kPa).

5. Build up time. Pressure builds from 50-90 psi (413-
620 kPa) in 5 minutes.

6. Governor cutout. Cuts out at correct pressure 120-
125 psi (826-861 kPa).

7. Governor cut-in. Reduce service air pressure to
governor cut-in. The difference between cut-in and cut-
out pressure should not exceed 25 psi (172 kPa).

For common corrections, see the following check list.

If the low-pressure indicator cutout point Is high or
low:

1. Check dash gauge with a test gauge known to be
accurate.

2. Repair or replace the defective low pressure indicator
switches.

3. Repair or replace buzzer or light bulb, and check
wiring.
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if the governor cutout Is early or late:

1. Check dash gauge with a test gauge known to be
accurate.

2. Adjust governor to desired cutout.
OR

3. Repair or replace governor as necessary after check-
ing that compressor unioader mechanism is operating
correctly.

If pressure requires more than 5§ minutes to build up
from 50 to 90 psi (413-620 kPa):

1. Check dash 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 neces-
sary.

7. It 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 out all items repaired or replaced.

Leakage reservoir air supply

CONDITION: Full pressure, engine stopped, parking
brake applied -

1. Allow pressure to stabilize, at least 1 minute.

2. Observe pressure gauge, time for 2 minutes and note
any pressure drop.

3. Pressure drop should not be more than 3 psi (20 kPa)
in 1 minute.

For common corrections, see the following check list.
If there Is excessive leakage on reservoirs:

1. If discharge valves and/or discharge line check valve
is leaking, repair or replace cylinder head and/or check
valve as necessary.

2. If stop light switch is leaking, repair or replace as
necessary.

3. If foot brake is leaking, repair or replace inlet valve or
exchange unit. '

4. If supply or inlet valve, or relay or relay emergency
valve is leaking, replace the defective parts or replace
valve. ’

5. If safety valve is leaking, clean or replace parts or
replace valve.

6. If governor leaks when "unloaded", clean or replace
parts or replace valve.

7. Listen for leaks in "pressure” or "reservoir’ side of
system, and correct as required.

Retest to check out all Items repalred or replaced

Leakage service air delivery

CONDITION: Full pressure, engine stopped, parking
brake released |

\
1. Apply foot brake, allow pressure to stabilize for at least
1 minute.

2. Hold foot valve application, observe gauge and time
for 2 minutes.

3. Pressure drop should not be more than 4 psi (27 kPa)
in 1 minute.

For common corrections, see the following check list.

If there Is excesslve leakage on the service slde, do
this: )

1. Iffoot exhaust valve is leaking, repair or replace valve
or replace unit. If one or the other valves leaks in
released position when other valve is applied, check for
leaking double check valve, and repair or replace device.

2. If stop light switch is leaking, repair or exchange as
necessary.

3. If exhaust valve, relay piston, or diaphragm in relay is
leaking, clean or replace parts or replace as necessary.

4. If quick release valve is leaking, clean or replace parts
or replace as necessary.

5. It brake chamber diaphragm is leaking, replace it.

6. Listen for any other leakage in "application” side of
system and correct as necessary.

Retest to check out all items repaired or replaced
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BRAKE OPERATION

Desctiption

The vehicle braking system uses both service and park-
ing air-operated brakes. The air system is divided in
three (3) independent circuits to isolate the front axle
brakes, the drive axle brakes and the rear axle brakes,
thus providing safe braking operation in the event that
one circuit of the system fails. The primary circuit is
connectedto the drive axle brakes (3 & 4), the secondary
circuit to the front axle brakes (1 & 2), and the third circuit
to the rear axle brakes (5). The spring type emergency
brakes are located on the two drive axles, and will apply
automatically in case of primary system failure. The
optional parking brake override system can cancel the
parking brakes, in order that the driver moves the vehicle
to a safe parking place. To operate this system, push
down and hold the control knob located on the R.H.
lateral console (see "Operator's Manual').

Furthermore, the brake application sequence, which is
sped up by a pneumatic relay valve (R-12), will start with
the rear section axle, the drive axles, and finally the front
axles, thus providing uniform braking on a very slippery
road. The vehicle is also equipped with an Anti-lock
Braking System (ABS), which is detailed later in this
section.

AIR COMPRESSOR

Maintenance and repair information on TU-FLO 700 air
compressor s supplied in the applicable booklet, an-
nexed to this section under reference number SD-01-5.

GOVERNOR

Maintenance and repair information on D-2 governor is
supplied in the applicable booklet, annexed to this sec-
tion under reference number SD-01-16.

PUSH-PULL CONTROL VALVE
(PP-1)

Maintenance and repair information on the push-pull
control valve is supplied in the applicable booklet, an-
nexed to this section under reference number SD-03-61.

DUAL BRAKE APPLICATION
VALVE (E-10)

Brake pedal adjustment

After brake pedal replacement or repair, install the pedal
to its proper position according to the following proce-
dure:

Situation 1: The dual brake application valve (E-10) has
been changed.

1. Without the linkage between brake pedal and service
brake valve (E-10), adjust according to the figure 2, the
brake pedal maximum travel. When maximum travel
ends, pedal resistance will increase abruptly.

2. If maximum travel is incorrect, unscrew the locknut at
the bottom of valve pivot (refer to figure 2) and loosen or
tighten the adjusting screw to obtain a maximum travel
of 9/16" (15 mm), then tighten the locknut.

Brake pedal

Adjusting threaded rod

Brake pedal inclination = released position =

45°
applied position = 25°

' Locknuts

Maximum travel
adjusting screw

Maximum travel
! 9/16" (15 mm)

Dual brake
application valve

Locknut

FIG. 2 - Brake pedal adjustment

MAS-1002.IMG
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3. Replace the linkage, loosen threaded rod locknuts,
and screw or unscrew the adjusting threaded rod in order
to obtain a brake pedal inclination corresponding to 45°
(refer to figure 2). Tighten threaded rod locknuts.

Situation 2: Only brake pedal has been changed

1. When only the brake pedal has been removed,
proceed with step 3, i.e the adjustment of brake pedal
inclination (45° angle).

Dual brake application valve main-
tenance

Maintenance and repair information on the E-10 dual
brake application valve is supplied in the applicable
booklet, annexed to this section under reference number
SD-03-5.

BRAKE RELAY VALVES (R-12
and R-14)

Maintenance and repair information on the brake relay
valves is supplied in the applicable booklet, annexed to
this section under reference number SD-03-31.

COMBINED STOP LIGHT SWITCH
& DOUBLE CHECK VALVE (DS-2)

Maintenance and repair information on the combined
stop light switch & double check valve is supplied in the
applicable booklet, annexed to this section under refer-
ence number SD-06-7. This valve is located inside the
front service compartment, mounted to the dual brake
application valve (see figure 3 for details).

PRESSURE PROTECTION VALVE
(PR-4)

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 mounted on a board, which is located
on the R.H. side inside the front service compartment
(see figure 3 for location, and 4 for details).

LOW PRESSURE INDICATORS
(LP-3)

Maintenance and repair information on the low pressure
indicators is supplied in the applicable booklet, annexed
to this section under reference number SD-06-2. This
valve is mounted on a board, which is located onthe R.H.
side inside the front service compartment (see figure 3
for location, and 4 for details).

SHUTTLE TYPE DOUBLE CHECK
VALVE (DC-4).

Maintenance and repair information on the shuttle type
double check valve is supplied in the applicable booklet,
annexed to this section under reference number SD-03-
67. This valve is mounted on a board, which is located
on the R.H. side inside the front service compartment
(see figure 3 for location, and 4 for details).

AIR GAUGES (PRIMARY AND
SECONDARY)

The air pressure gauges, located on the central dash-
board panel (see "Operator’'s Manual’), are connected
to the DC-4 double check valve, which is located on the
R.H. side of the front service compartment. The latter is
connected to the air lines running from the primary and
secondary air tanks, as shown on the pneumatic system
diagram annexed to this manual.

The vehicle should never be set in motion until the buzzer
alarm and warning lights turn off, i.e when air pressure
registers 65 psi (448 kPa) or less. Moreover, if pressure
drops below 65 psi (448 kPa), the "Low air pressure”
warning lights will turn "ON", and the "Low air pressure"
buzzers will sound. Stop the vehicle immediately, deter-
mine and correct the cause(s) of pressure loss. Check
the gauges regularly with an acccurate test gauge.
Replace the gauge with a new unit if there is a variation
of 4 psi (28 kPa) and over in reading.

Valve board

FIG. 3 - Front service compartment
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Low pressure indicators

%

Pressure protection Brake interlock Accessories air filter
valve (PR-4) \ solenoid valve
. \ vl Q
O O=°
o(1]o
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[ | °
Spring brake valve
n K
= Double check

valve (DC-4)

g

Accessories air tank ﬁ

i

FIG. 4 - Valve identification on board

DOOR EMERGENCY RELEASE
VALVES (FRONT AND REAR)

Each door of the vehicle is provided with an emergency
release valve, in the event of possible malfunction of its
main control or failure of its internal components. The
emergency release valve cuts off the air supply to the
front or the rear door spindie drive motor, and simul-
taneously exhaust the delivery line air and the spindle
drive motor remaining air, thus allowing door to be
manually operated during an emergency. The rear door
emergency release valve control is located inside the
safety equipment box, on the R.H. wall of rear stepwell
(see figure 5). To open it, unscrew both 1/4 turn latches
and remove access panel. The front door control is
located onthe R.H. lateral console, beside parking brake
control knob (see figure 6).

The door emergency release valves should be checked
periodically for leakage by applying a soap solution to
the exhaust ports while the valve is closed. Internal
leakage will be evident by the appearance of bubbles. If
leakage is noted, or either valve fails to operate properly,
remove and repair, or replace the malfunctioning valve.

MA5-1004.1MQ

ear air
ischarge duct

Rear door emergency :
elease valye ;

MAS-1005.1IMQ

FIG. 5 - Rear safety equipment box
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fryvhs
Parking Differential Front door
brake lock emergency
exit

PHS6012.PCX

FIG. 6 - R.H. lateral console (standard3

Removal and installation

Rear door emergency release valve

1. Open rear safety equipment box by unscrewing the
two (2) 1/4 turn latches and remove the access panel.

2. Remove the extinguisher, and locate the valve at
bottom of the box.

3. Remove the four (4) retaining screws of the valve
support, then remove the valve from its support by
unscrewing the two (2) retaining nuts on support.

4. Remove the screw securing the T-handle to the valve.
5. Disconnect the supply and delivery air lines of valve.
6. Remove and repair, or replace as necessary.

Front door emergency release valve

1. Remove the four (4) retaining screws on the R.H.
lateral console cover and the one retaining the valve
T-handle.

2. Pull and turn over the cover, then unscrew the two (2)
nuts retaining the emergency release valve.

3. Disconnect the supply and delivery air lines of valve.
4. Remove and repair, or replace as necessary.

FRONT BRAKE CHAMBER

Slack adjuster

Front brake chamber §

MAS-1008.1IMG

FIG. 7 - Front brake chamber and
slack adjuster Installation

Preventive maintenance

Every 8000 miles (13 000 km) or 300 operat-
ing hours, depending on type of operation.

1. Check push rod travel and adjust travel at the slack
adjuster if required. Push rod travel should be as short
as possible without brakes dragging. Excessive push
rod travel reduces braking efficiency, shortens
diaphragm life, gives slow braking reponse and wastes
air.

2. Check push rod to slack adjuster alignment from
release to full stroke position, to ensure push rod moves
out and returns properly without binding, to the non-pres-
sure plate hole or with other structures.

3. Check tightness of mounting nuts. Ensure that cotter
pins are in place.

4. Check all hoses and lines. They should be secure
and in good condition.

Every 100,000 miles (160 000 km) or 3600
operating hours, depending on type of
operation.

1. Disassemble and clean all parts.

2. Install new diaphragm or any other part if worn or
deteriorated. When the diaphragm, spring, or both are
replaced, they should be replaced in the corresponding
chamber on the same axle.
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Operating and leakage tests

Operating test

1. Apply brakes and observe 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 push rod travel. Push rod travel should be as
short as possible without brakes dragging. Adjust travel
of push rod at slack adjuster if necessary.

Leakage test

1. Make and hold a full brake application.

2. Coat clamping ring(s) with a soap solution. If leakage
is detected, tighten clamping ring only enough to stop
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.

Removing and installing

Removing

Block vehicle wheels.

Release air pressure in all reservoirs.
Disconnect the chamber air hose.
Remove the yoke pin.

Remove the brake chamber.

AT I e

Installing

1. Mount brake chamber to mounting bracket.
2, Install yoke (if removed) and yoke pin.

3. Check the angle formed by the centerline of the push
rod and slack adjuster. This angle should be greater than
90° in released position and near 90° after adjustment
of stroke.

4, Connect air hose to chamber. Check that hoses are
properly supported and clamped as necessary to provide
proper clearance.

Disassembly

a8

[+ (-]
o] &

MA5-1008.IMG

FIG. 8 - Disassembly of front brake chamber

WARNING: Refer to the previous "WARNING" before
proceeding with each of the following steps.

Clean exterior of brake chamber and mark position of
parts with respect to each other, so that it may be
reassembled in the same way.

NOTE: |f the brake chamber Is to be dismantled
without removing the non-pressure plate from
vehicle, slack adjuster should be backed-off.

Clamping type chamber:

1. Pull out (or push out with air pressure) push rod and
clamp it to the non-pressure plate. If using "vise-grip”
pliers, push rod should be protected so that it will not be
damaged.

2. Remove clamp ring nut and bolt (refer to figure 8 for
details).

3. Spread the ring slightly, just enough to slip it off the
plate. Care should be used so that clamp ring is not
distorted.

4. Remove pressure plate and diaphragm.

5. Remove yoke lock nut and yoke from push rod, and
release pressure on push rod, being careful to hold the
push plate and the non-pressure plate until the return
spring load is released.

6. Remove push rod assembly and spring.
7. Remove boot or O-ring (if applicable).
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Cleaning and inspection

1. Clean all metal parts in cleaning solvent, taking care
to remove all rust and scale. All diaphragm sealing
surfaces should be smooth and clean.

2. Inspect carefully all metal parts for cracks, distortion
or damage.

3. Replace all rubber parts and any other part not
considered serviceable.

Assembly

1. Place push rod assembly upright on a flat surface.
2. Position return spring on push rod.

3. Install boot or O-ring (if applicable) on non-pressure
plate.

4. Position non-pressure plate on push rod, and press
plate down against spring tension until plate bottoms on
flat surface. Clamp rod with "vise grip” pliers (while
protecting rod) to the piate.

5. Position ring over clamping surface of non-pressure
plate.

6. Check alignment marks (made before disassembly),
position diaphragm in pressure plate and place assembly
on non-pressure piate.

7. Work the clamp ring over the clamping surface of the
pressure plate and draw the clamp lugs together with
"vise grip" pliers or a similar tool. Install bolt and nut in
clamp and tighten, tapping with a soft faced mallet to
center the clamp ring if necessary. Release pressure on
push rod and install remaining bolt and nut.

8. Tighten nut and bolt evenly and sufficiently to
eliminate leakage.

Testing of a rebuilt brake chamber

Pertorm tests outlined under "Operating and Leakage
Tesis" heading.

DRIVE AXLE BRAKE CHAMBER

Description

The drive axle brake chamber combines the functions of
a conventional service brake chamber, along with a
secondary diaphragm and locking mechanism to give
emergency and parking operation (see figure 9 for
details).

WARNING: Spring brake chambers contain an ex-
treme high pressure spring, which can possibly
cause serious Injurles if speclal precautions are not
taken when working around this area. To avoid such
injurles, the following recommendations must be
applied:

1) Prévost recommends the installation of a new spring
brake chamber if it is found defective.

2) Spring brake chamber maintenance and/or repairs
must be performed by a trained and qualified personnel
only.

3) Before manually releasing spring brakes, visually
check spring brake chambers for cracks and/or cor-
rosion.

4) Check that the cross pin of the release tool is securely
inserted and seated in pressure plate receptacle before
turning the nut to cage the spring.

5) Never stand in the axis line of the spring brake
chambers, especially when compressing the spring.

@—— Cover
Nut —
* g \WaSher

@).__ Piston

Release bolt ——.ﬂ

52y

Diaphragm
S T Plate
Pushrod ———}i

Clamp ring —s €

Flange Case ———s inpanee
&

Seal & guide

Clamp ring
Plate

Diaphragm —

+— Piston & rod

Return spring -——.g

N.P. chamber —»zﬁ‘ﬂ:?f/ Washer

: & [ Nut

Jam nut

IMG

. MAS5-1009.,
FIG. 9 - Disassembly of spring brake chambers
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Maintenance

Every 5,000 miles (8 000 km) depending on type of
operation:

1) Check push rod travel and adjust travel at the slack
adjuster as necessary. Push rod travel should be as
short as possible without brake dragging.

2) Check push rod to slack adjuster alignment from
release to full stroke position, to ensure that push rod
moves out and returns properly without binding. Also
check the angle formed by the slack adjuster arm and
the push rod. It should be 900 or greater when the
chamber is in the applied or 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.

Every year or after 100,000 miles (160 000 km), depend-
ing on type of operation:

1) Disassemble and clean all parts.

2) Install new diaphragm or any other part if worn or
deteriorated.

NOTE: When the diaphragm, spring, or both are
replaced, they should be replaced with the cor-
responding chamber on the same axle.

Leakage test

1) Make and hold a fuli brake application.

2) Coat clamping ring(s) with a soap solution. |f leakage
is detected, tighten clamping ring(s) only enough to stop
leakage. Do not overtighten as this can distort clamp-
ing ring. Coat area around push rod hole. No leakage
is permitted. If leakage is detected, the diaphragm must
be replaced.

Removal and installation

Removal

1) Block and hold vehicle wheels by means other than
the parking brake.

2) Apply parking brake.

3) Release spring brakes mechanically.
4) Disconnect air lines from chamber.
5) Remove the yoke pin.

6) Unscrew brake chamber retaining bolts, then remove
the brake chamber.

Installation

1) Mount brake chamber to mounting bracket and
tighten retaining bolts.

2) Install yoke pin.

3) Check the angle formed by the push rod and the slack
adjuster arm. It should be greater than 90° in both
applied and release positions.

4) Connect air lines to chamber. Check that hoses are
properly supported in order to provide proper clearance.

Diaphragm replacement

1) Clean exterior of brake chamber and mark port posi-
tion with respect to each other so that it may be as-
sembled in the same manner.

2) Release spring brakes mechanically.

3) Remove spring brake clamps and/or service brake
clamps depending on which diaphragm has to be
replaced.

4) Remove chamber assembly and diaphragm.

5) Discard old diaphragm from chamber and repiace
with new diaphragm.

6) To reassemble the unit, reverse the procedure. Tap
clamps to insure proper seating.

REAR BRAKE CHAMBER

Since the rear brake chambers on axle 5 are identical to
those on axle 1, refer to previous heading “Front Brake
Chambers"in this section for maintenance and service.

AIR RESERVOIRS

Location & function

Refer to figure 10 for location of the six (6) air reservoirs.
Each reservoir has a specific function: one for the
primary brake system, one serves as the wet tank, one
for the secondary brake system.(gecendary), one serves
as the service tank for the rear axle brakes (5), and the
remaining two are respectively for the pneumatic acces-
sories and the kneeling system.
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Service tank (rear) Wet tank
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Kneeling air tank

FIG. 10 - Location and function of air reservoirs

Maintenance

The reservoirs on this vehicle need not to be drained
daily, as an air dryer (AD-4) eliminates most of the
humidity in the system. However, the reservoirs should
be manually drained periodically to verify the proper
functioning of the air dryer and remove the remaining
humidity in the system. A filter, which is provided with a
sight glass indicator and located in the front service
compartment, shows at a glance the system’s condition,
thus enabling to make the necessary corrective
measures.

Reservoirs, which have collected a considerable oily
emulsion, should be drained completely by slowly open-
ing the drain cock at the bottom of each tank. Leave the
drain cock open until ali air is exhausted from the reser-
voir and until drainage has stopped.

Moreover, reservoirs mounting bolts should be checked
for tightness at regular intervals and tightened as re-
quired. The inside and outside surfaces of the reservoirs
may be cleaned with steam or hot water. Inspect for
corrosion or other damage. Replace any reservoir that
is not in good condition.

WARNING: Always wear an adequate safety equip-
ment to perform this operation as hot water or steam
can cause severe burns.

MA5-1010.IMG

DRAIN COCK

Adrain cock is installed at the bottom of each air reservoir
(see figure 11). The unit should be checked periodically
for leakage with a soap solution. No leakage is per-
mitted. Ensure that the spring is in good condition and
has enough force to hold the valve shut. In case of

leakage or other damage, replace the drain cock as-
sembly.

MAS-1011.1MG

FIG. 11 - Drain cock
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ACCESSORY AIR FILTER

Description

Thisfilteris located inside the front service compartment,
and its main function consists in straining the air supply
of the accessory air reservoir, when it is connected to an
external air supply line. The filter is also provided with a
sight glass indicator, thus giving the condition of the
pneumatic system at a glance. Refer to figure 12 for
more details.

air filter

Acces
air tank

MAS5-1012IMG

FIG. 12 - Front service compartment

Maintenance

Maintenance of this filter is limited to the replacement of
the cartridge element, whenever differential pressure
exceeds 15 psi (100 kPa) between the inlet and the
outlet.

Cleaning

1. Clean bowl using warm water only. Clean other parts
using warm water and soap.

2. Dry parts and blow out internal passages in body
using clean dry compressed air. Blow air through filter
element from the inside towards the outside to dislodge
surface contaminants. Replace filter element when
plugged.

3. Inspect all parts carefully and replace damaged parts.

AIR DRYER (AD-4)

Maintenance and repair information on the air dryer is
supplied in the applicable booklet, annexed at the end
of this section under reference number SD-08-4. Air
dryer is located on the wall rearwards drive tandem axles
(see figure 13).

MAB-1013.1MG

FIG. 13 - Air dryer installation (AD-4)

AIR PRESSURE REGULATOR

Adjustment

The pressure setting is determined by the tension of the
spring, which in turn is controlled by an adjusting screw
at the top of the valve. Turning the adjusting screw
clockwise raises the pressure setting, while
counterclockwise reduces the setting (see figure 14).
The locknut must be tightened after final adjustment is
accomplished.

Air pressure
adjusting screw

g

‘ Air presure regulator [NNRSEIRTEEES

MAS-1014.IMG
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Maintenance

Every 50,000 miles (80 000 km) or yearly, check that the
mounting bolts and pressure adjusting screw are secure,
and there is no air leakage. Disassemble the pressure
regulating valve and clean all parts (refer to figure 15 for
more details). Replace diaphragm. After valve is as-
sembled, check the pressure setting of the vaive with a
test gauge. Adjust the valve to the specified pressure
setting.

Testing

Atee fitting and a test fitting are installed in the outlet port
of the pressure regulating valve (see figure 16), which
enable to adjust or check the pressure regulating valve
setting.

Adjustment

Remove the dust cap from the test fitting. At this test
point, use a pressure gauge and check the pressure
reading. If the pressure reading is not correct, it can be
adjusted by means of the screw on top of the regulating
valve as follows:

1. Loosen the locknut, turn the adjusting screw
“counterclockwise" to decrease pressure approximately
10 psi (69 kPa) below the required pressure.

2. Turn 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 test fitting.

MAS-1015.1MG

FIG. 16 - Belt tensioner air cylinder pressu?é e

regulator
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AIR DISC BRAKES

Description

The axles are provided with Rockwell “Dura-Master" air
disc brakes; two different types of rotor are used on the
axles. The two front axles and the rear section axle are
equipped with solid disc type rotors, (see figure 17)
actuated by 20 square inch effective area air brake
chambers. As for the drive axies, they are provided with
ventilated disc brakes, actuated by 24-30 square inch
effective area spring brake chambers. All axles are
equipped with standard automatic slack adjusters. Fur-
thermore, from a maintenance point of view, brake pad
reptacement is much more easier, since only the wheels
have to be removed to gain access to the brake pads;
the brake pads are identified (inner & outer), and wear
indicators are provided to ease inspection.

The manufacturer’s brochure (Field Maintenance
Manual No 4M), annexed to this section, will give you all
the necessary information related to the maintenance of
the brakes as well as the brake pad replacement.

Solid disc (rotor)

Vented disc (rotor)

MASA1017.IMG
MASBI017.1MG

FIG. 17

BRAKE PAD REPLACEMENT
(SUPPLEMENT)

Recommendations

Special care must be taken when installing new pads on
this vehicle. Follow the instructions hereafter.

1. Before replacing brake pads on the drive axles (axles
3 & 4), you must remove the lower slide pins, and raise
caliper so the spring brakes will not interfere with the
vehicle sub-frame. Lift the vehicle by its jacking points
on the body instead of the axles. This is essential to
provide additional space for the caliper clearance.

2. The gap between the pads and the disc must vary
between .030" (0,76 mm) and .045" (1,14 mm) on each
side of the disc, or between .060" (1,52 mm) and .090"
(2,29 mm) for a total gap.

3. Atfter each pad replacement, the pads should have a
conditioning (“burnishing") in order to reach the normal
friction coefficient. This conditioning is obtained by rub-
bing the pads against the rotor. Perform the procedure
hereafter following pad replacement.

BRAKE PAD CONDITIONING
("BURNISHING")

WARNING: Proceed with brake pad "burnishing”on
a road where there is very light tratfic, and ensure
there is no vehicle following you during this proce-
dure to avoid possible accident.

1. Runthe vehicle at an approximative speed of 20 mph
(32 kmy, then apply a moderate pressure on the service
brake pedal to decrease speed to 10 mph (16 km).
Repeat this operation several times until brake pads
overheat and produces smoke.

2. Perform four (4) successive maximum braking ap-
plications (vehicle speed must decrease from 20 to 0
mph (32 to 16 km).

3. Allow pads and discs to cool at least 10 minutes with
vehicle cruising at normal speed.
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RECOMMENDED BRAKE SER-
VICE PROCEDURES TO REDUCE
EXPOSURE TO NON-ASBESTOS
FIBER DUST

Description

Most brake linings no longer contain asbestos fibers.
Non-asbestos brake linings use one or more of the
following fibers instead of asbestos: fiberglass, mineral
wool, aramid, ceramic or carbon. Current OSHA (Oc-
cupational Safety and Heaith Administration) regulations
do not cover all non-asbestos fibers. Medical experts do
not agree about the possible long term risks of working
with and breathing non-asbestos fibers. However, some
experts think that long term exposure to some non-as-
bestos fibers could cause pneumonconiosis, fibrosis and
cancer. Therefore, lining suppliers recommend that
workers use caution to avoid dust when working on
brakes that contain non-asbestos materials.

WARNING:

1. Whenever possible, work on brakes in a separate
area away trom other operations.

2. Always wear a respirator approved by NIOSH
(National Institute of Occupational Safety and
Heaith) or MSHA (Mine Safety and Health Administra-
tion) during all brake service procedures. Wear the
respirator from removal of the wheels through as-
sembly.

3. NEVER use cu.., ¢ air or dry brushing to
clean brake parts or assemblies. OSHA recom-
mends that you use cylinders that enclose the brake.
These cylinders have vacuums with high efficiency
(HEPA (Health and Environment Protection Agency))
filters and worker’s arm sieeves. But, if such equip-
ment is not available, carefully clean parts and as-
semblies 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 in-
dustrial vacuum cleaner with an HEPA filter system
to clean dust from the brake drums, backing plates
and other brake parts. After using the vacuum,
remove any remaining dust with a rag soaked In
water and wrunk untll nearly dry.

5. Grinding or machining brake linings. If you must
grind or machine brake linings, take additional
precautions because contact with flber dust is
higher during these operations. In addition to wear-
ing an approved respirator, do such work in an area
with exhaust ventilation.

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 to avold 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
launder 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 avallable from Rockwell.

BRAKE RELINE

Refer to "Rockwell Field Maintenance Manual No 4°,
annexed to this section.

BRAKE INSPECTION AND OVER-
HAUL

Refer to "Rockwell Field Maintenance Manual No 4",
annexed to this section.

BRAKE INITIAL ADJUSTMENT

Refer to "Rockwell Field Maintenance Manual No 4",
annexed to this section.

BRAKE LUBRICATION AND
PREVENTIVE MAINTENANCE

Refer to "Rockwell Field Maintenance Manual No 4°,
annexed to this section.

TROUBLESHOOTING CHART

Refer to "Rockwell Field Maintenance Manual No 4",
annexed to this section.

BRAKE SPECIFICATIONS AND
ADJUSTMENTS

Refer to "Rockwell Field Maintenance Manual No 4",
annexed to this section.

AUTOMATIC SLACK ADJUSTER

The manufacturer’'s brochure ("Field Maintenance
Manual No 4B"), annexed to this section, will give you all
the necessary information related to the maintenance of
this type of slack adjuster.
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10 BRAKES AND AIR SYSTEM

ANTI-LOCK BRAKING SYSTEM
(ABS)

Description

This device has bee a &40 Ensure stability and
steerabilityof-vehicie ng brakmg, and to minimize its
stopping distance whatever the road conditions. On
slippery roads and more generally in emergency situa-
tions, over braking frequently induces wheel locking.
The anti-lock braking system provides maximum braking
performance while maintaining adequate steerability on
slippery roads.

e

The ABS monitors continuously the wheel behaviou:
4, and

during braking. Sensors on each wheel of axles:
5 transmit data to a six channel electromc/ rsoessor
which senses when any wheel is about to lock.
Modulator valves quickly adjust the brake pressure (up
to 5 times per second) to prevent wheel locking. Each
wheel is therefore controlled according to the qrap waul-
able between its tire and the road. .

With this device, the vehicle: is bmught to a halt in the
shortest possible t|me¢wh:le remaining stable and under
the driver’'s control. ™"

Just as the vehicle braking system itself has dual circuits,
the ABS provides a secondary system should a fault
develop in the ABS. Anti-lock systems are fail safe.
Should the system cut out due to a malfunction, the
braking system reverts to normal non anti-lock controlled
operation. But since ABS consists of two diagonally
related circuits, onily the half sytem which has sustained
damage or other fault is switched off {(i.e. wheels return
to normal non-ABS bracking). The other diagonal half
remains under fulf ABS control.

)

FIG. 18 - Front electric ju'nctlon: box compartment

ABS COMPONENTS

The main components of the ABS system are listed

~ hereafter. Refer to each component for its specific func-

tion in the system and its maintenance.

Electronic control unit

This control unit is located in the front electric compart-
ment (see "Operator’s Manual” for compartment loca-
tion). According to the data transmitted by the sensors
(number of pulses/sec is proportional to the speed of
each wheel), the electronic 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 wheel with this
reference speed to determine which wheel is accelerat-
ing or decelerating.. -

As soon as wheel deceleration or wheel slip threshold
valuei 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.

Maintenance

No specific maintenance is required for the electronic
control unit. When it is defective, replace it.

MAS-1018.IMG
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10 BRAKES AND AIR SYSTEM

Solenoid control valve

This ABS system is equipped with six (6) series mounted
solenoid control valves, located between the brake
chamber and the relay valve (R-12) refer to figure 19.
Note that, on the front steering axles and on the drive
axles, there is only one (1) valve controlling two wheels
on the same side. This is an "On/Off“type valve, i.e., at
brake application, the valve exhausts air in the brake - ;
chamber when the electronic unit senses that the cor- _ Pulse wheel
responding wheel speed decreases according to the ' .
other wheels.

Maintenance

Like the electronic control unit, no specific maintenance
is required for the solenoid control valve.

Sensors

The sensors are located on the wheel hubs of the first
steering axle, on the second drive axle and on the rear
axle according to the following manner: Two on axle 1,
two on axle 4 and two on axle 5 (see figure 20). 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, and thereby produces an alternating voitage, the
frequency of which is proportional to the wheel speed.
When a wheel has a tendency to decrease due to the
braking coefficient, the magnetic flux produced and
sensed afterwards by the electronic control unit will be
less. Consequently, the electronic control unit will com-
mand the solenoid control valve to decrease the pres-
sure at the corresponding brake chamber.

5102
b

Relay valve (R-12)

Solenoid
control valve

Brake chamber Brake chamber

) )

FIG. 19

MAS-1019.IMG
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10 BRAKES AND AIR SYSTEM

Maintenance

SENSOR INSTALLATION

No specific maintenance is required for sensors, except 1 following procedure deals with sensor instaliation on
if the sensors have to be removed .for axle 'serwcmg..ln the axle wheel hubs. Read procedure carefully before
such case, sensors should be lubricated with a special  roing1ailing a sensor, as its installation must comply with
grease before their reinstallation. Refer to the "Lubrica- operational tolerances and specifications. Sensor and

tion chart and service check points" for more details. pulse wheel installation varies with axle design; figure 21

NOTE: The resistance value, when sensors are illustrates installation of sensors on axles 1 & 5, and

checked as a unit, must be equal to 1,75 kOhms. figure 22 on axle 4. Refer to the appropriate figure for
details.

{
Clearance between pulseI

wheel and mounting bolt
184" (4,17 mm)

Clamping bush

Bushing

FIG. 21 - Sensor installation on axies 1 and 5 oS
.078"(2 mm) —| |4 !
4
! ||
N
[
! | Clamping bush
Do
RN
ad
A | Y
) S
P \ Sensor
% Bushing
] § Clearance between pulse
" N\  wheel and mounting bolt
Pulse wheel : § 128" (3,25 mm)
. EIN -
MAS5-1027.IMG

FIG. 22 - Sensor installation on axle 4
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1. Dip clamping bush into the special 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 sen-
sors.

2. Install sensor inside the clamping bush, then pushon
assembly to seat it on the pulse wheel. Ensure mounting
is rigid, as it is an important criterion for a good sensor
operation.

NOTE: This Installation should be of the "press fit"
type.

Clamping bush

MAS5-1021.IMG

FIG. 23 - Clamping bush

The clamping bush retains the sensor in its mounting
bracket close to the toothed pole wheel. The gap be-
tween the sensor end and teeth is set automatically by
pushing the sensor in its bush hard up against the pole
wheel, and the latter knocks back the sensor to its
adjusted position.

Maintenance

The clamping bush requires no specific maintenance.

ABS TEST EQUIPMENT

Testing the Anti-lock Braking System is made easy with
the specially developed test device. Wabco's manual of
step by step test instructions provides a schedule for
routine checking or diagnostic tests, in the event of a
malfunction being indicated by the vehicle warning light.

Each page explains to the technician what is being
tested, which buttons on the test unit should be pressed
and the correct digital display. An incorrect reading
indicates the area of the fault. The electronic control unit
is self checking; the functioning of all other components
and the integrity of the wiring is checked by the test
device.

Referto "Wabco, Step by Step Test Instructions" manual
which is supplied when ordering “Test Unit" from sup-
plier.
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SPECIFICATIONS

TIGHTENING TORQUES FOR FITTINGS

1. 45° flare and inverted flare: Tighten assembly with 3. NTA-type plastic tubing: Tighten nut hand tight.
a wrench until a solid feeling is encountered. From that From that point, tighten with a wrench the number of
point, tighten a 1/6 turn. turns indicated in the chart hereafter.

MA5-1024.IMG

WASm2e Tubing Number of additional turns required
diameter following manual tightening
2. Compression: Tighten nut hand tight. From that 14" 3
point, tighten with awrench the number of turns indicated 3/8 to 1/2" 4

4, AB-type copper piping: Tighten nut hand tight.
From that point, tighten with a wrench the number of
tumns indicated in the chart hereafter.

MAS-{023.IMG
Fitting Pipe Number of additional
size diameter turns required following
manual tightening
2 1/8" 1 1/4 MAS-1025.1MG
3 3/16" 11/4
4 1/4" 11/4 Piping Number of additional turns required
diameter following manual tightenin
5 516" 13/4 g g g
1/4", 3/8", 1/2" 2
6 3/8" 21/4 S 5
8 172" 21/4 '
10 5/8" 21/4
. ! 5. Piping tightening: All connections must be
12 3/4 21/4 tightened hand tight. From that point, tighten a minimum
16 1" 21/4 of 2 1/2 additional turns.




10 BRAKES AND AIR SYSTEM

AIR COMPRESSOR
Make . . . . .. . Bendix Westinghouse
Model . . . . Tu-Flo 700
Supplier Number . . .. . ... 289868
PrévostNumber . . .. ... ... 64-0937
. 3
Capacity (at 1250 rpm) . . . . . . ... 15.5 C}fb (439 % (;’r
in
GOVERNOR
Make . . . . Bendix Westinghouse
Model . . . . o D-2
Supplier Number . . .. ... 284358
PrévostNumber . . .. ... ... 64-0964
Cut-inpressure . . . . . ... 95-105 psi (655-724 kPa)
Cutoutpressure . . .. ... ... 120-125 psi (827-861 kPa)
PUSH-PULL CONTROL VALVE (Parking Brakes)
Make . . . . Bendix Westinghouse
Model . . . . oo PP-1
Supplier Number . . . .. 287325
Prévost Number . . .. . . . ... 64-1128
Automatic release pressure . . . ... L. 40 psi (275 kPa) nominal
DUAL BRAKE APPLICATION VALVE
Make . . . . Bendix Westinghouse
Model . . . . o E-10
Supplier Number . . .. .. 101270
Prévost Number . . .. .. ... 64-1122
BRAKE RELAY VALVES
Make . . . . Bendix Westinghouse
Model . . . . R-12H
Supplier Number . . .. ... 102852
PrévostNumber . . .. .. ... ... 64-1088
Make . . . . Parker Hannifin Canada Ltd.
Model . . ..o R-14
Supplier Number . . .. ... 102858
PrevostNumber .. .. .. ... 64-1120
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COMBINED STOP LIGHT SWITCH WITH DOUBLE CHECK VALVE

MaKe . . . e e e e e Bendix Westinghouse
Model . . . e e e DS-2
Supplier NUmber . . . . . . e e e e 286445
Prévost Number . . . . . . o e e e e e e e e e 64-1123

LOW PRESSURE INDICATOR

MaKe . . . e e e e e Bendix Westinghouse
Model . . . . e e e e LP-3
Supplier Number . . . . . . e e 276599
Prévost NUMbDer . . . . . e e e e e e e e e e e e 64-1174
Contactclose . . . . . . . . . . e e e e 30 + 3psi(206 £ 20 kPa)

SHUTTLE TYPE DOUBLE CHECK VALVE

Make . . . e e e e e e e Bendix Westinghouse
MOdEl . . . e e DC-4
Supplier Number . . . . . . e e e e e 277988
Prévost NUMbBEr . . . . . e e e e e e e e e 64-1015

PRESSURE PROTECTION VALVE

MaKe . . . e e e e e Bendix Westinghouse
Model . . . . e e e e e e e e e e e PR-4
Supplier NUumber . . . . . . e 288323
Prévost Number . . . . . . . e e e e e e e e e 64-1137
Nominal closingpressure . . . . . . . . . . . e e 70 psi (482 kPa)
AIR DRYER

MaKe . . . e e e e Bendix Westinghouse
MOdel . . e e e e e e e AD-4
Supplier Number . . . . . e e e e e 103386
Prévost NUMDEr . . . . o o e e e e e e e e e e e e e e 64-1138
Dessicant cartridge kit Supplier Number . . . . . . . ... e 103981
Dessicant cartridge kit Prévost number . . . . . . . . . L o e 64-1139

AIR PRESSURE REGULATOR

MaKe . . e e e e e e e Williams Air Controls
Supplier Number . . . . . WM-279-E1
Prévost Number . . . . . . L e e e e e e 64-0938
Adjustable outputrange . . . . . ... e 0-80/85 psi (0-552/586 kPa)
Maximumoutput . . . . . L e e e e e e e e e 85 psi (586 kPa)

10-22



10 BRAKES AND AIR SYSTEM

PNEUMATIC AIR FILTER

Make . . . . . Norgren
Model . . . o F12
Supplier Number . . .. ... F12-300-M3D
PrévostNumber . . .. ... ... 64-1135

FRONT BRAKE CHAMBER (Axles 1 & 2)

Make . . . o Rockwell
TYPe 20
Effective Diaphragm Area . . . . . . . . . .. ... 20 sq.in. (129 sq.cm)
Supplier Number . . .. ... V30-3276-T-20
PrévostNumber . ... ... ... . 61-0886

Make . . . . . Rockwell
TYPe 24-30
Effective DiaphragmArea . . . . .. . .. ... ... . ... . ... ... . 24 sq.in. (154.8 sq.cm) as service
.......................... 30 sq.in . (193.5 sq.cm) as emergency
Supplier Number . . . . ... K2-3276-X-24
Prévostnumber . . .. .. .. ... 61-0885
REAR BRAKE CHAMBER (Axle 5)
Make . . . Rockwell
TYPE o 20
Effective Diaphragm Area . . .. . . . . . . ... 20 sq.in. (129 sq.cm)
Supplier Number . . .. .. ... . V30-3276-T-20
PrévostNumber . . ... .. .. . 61-0886
KIT SHOE AND LINING ASSY (Axles 1, 2 & 5)
Make . . . . Rockweill
Supplier Number . . .. ... 15409 RM
PrévostNumber . .. ... . ... 61-0841
KIT SHOE AND LINING ASSY (Axles 3 & 4)
Make . . . . . Rockwell
Supplier Number . . ... ... 15612 RM
PrévostNumber . . .. .. ... . 62-1371
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AUTOMATIC SLACK ADJUSTER

MaKe . . e e e e e e e Rockwell
Supplier Number (L.H.side) . . . . . . . e A29-593-86TB-051
Prévost Number (LH. side) . . . . . . . o e e e 61-0881
Supplier Number (R.H.side) . . . . . . . . . o e A29-599-86TB-077
Prévost Number (R.H.side) . . . . . . o o o e e e e 61-0880

SOLENOID CONTROL VALVE (ANTI-LOCK BRACKING SYSTEM)

MaKe . . . L e e e e e e Wabco
Supplier NUumber . . . . . . . e e 4721950060
Prévost Number . . . . . e e e e e e e e e e 64-1097
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11 WHEELS, HUBS AND TIRES

CAUTION: Always mark the position of the wheel on
the axle prior removal, so you can repiace wheel at
the same location, thus avoiding a new balancing ot
wheel.

Swing away caliper as indicated in "Rockwell Field Main-
tenance Manual no. 4M" entitted "Dura-Master Air Disc
Brakes" annexed to the end of section 10 in this main-
tenance manual. Remove lock nut, lock ring and adjust-
ing nut from axle housing, taking care to prevent the
outer bearing from falling 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 as-
sembly. Bearing cups can be removed from the hub
using a hammer and a long brass drift.

All parts should be thoroughly cleaned. Bearing cone
and roller assemblies can be cleaned in a suitable clean-
ing solvent using a stiff brush to remove oid lubricant.

If excessive wear, deterioration, cracking, or pitting are
present on the bearing cups, rollers, or cones, the bear-
ings should be replaced. Seals should be replaced every
time they are removed from the hub. To install new oil
seal, use a suitable adapter 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 seal with end of the
spindle. Push wheel straight over the spindle until inside
diameter of seal pressfits on wiper ring. Pre-fill hub
cavity with general purpose gear lubricant (refer to

“Lubrication Chart" in section 19 for proper oil grade
selection). Lubricate outer bearing cone and assemble.
Adjust bearing and lock. Assemble axle flange to axle
using a new gasket, Apply sealant in stud area. After
both wheels have been assembled according to above
procedure, fill the differentials to the proper factory
recommended level. Clean vent thoroughly.

TIRE MAINTENANCE

The most critical factor in tire maintenance is proper
inflation. No tire is completely impervious to loss of air
pressure. To avoid the hazards of underinflation, lost air
must be replaced.

WARNING: Driving on any tire that does not have the
correct inflation pressure is dangerous and will
result in tire damage.

Any underinflated tire builds up excessive heat that may
result in sudden tire destruction. Check inflation pres-
sures on all the tires, including spare, at least once a
week before driving when tires are cold. This is espe-
cially 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, im-
proper vehicle handling, and will cause rapid and
irregular tire wear. Therefore, inflation pressures
should be checked weekly and always betore long
distance trips.

UNDERINFLATION

Tread contact
with road

UNDERINFLATION

Causes abnormat tire
deflection which builds up
heat and causes irregular
wear.

OVERINFLATION

Tread contact
with road

OVERINFLATION

Causes tires to run hard
and be more vulnerable to
impacts. It also causes ir-
regular wear.

PROPER INFLATION

le——»

Tread contact
with road

PROPER INFLATION

The correct profile for full con-
tact with the road for traction,
braking capability and safety.

FIG. 4
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TIRE ROTATION

Tires should be interchanged at 25,000 mile' (40 000 km)
intervals to ensure maximum tire life. When the running-
position of radial tires is changed, the direction of tire
rotation should not be reversed. Refer to figure 6 for the
recommended tire rotation pattern.

o -

T (— ¥

FIG. 6 - Tire rotation pattern

CAUTION: The direction of radial tire rotation should never be reversed.

MAS5-1106.IMG
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12 STEERING SYSTEM

DESCRIPTION

This vehicle is provided with a HFB-70 integral power
steering gearbox which steers the tandem front axles. It
is assisted by a hydraulic steering cylinder mounted on
the second axle. The steering system has its own gear
driven hydraulic pump, but shares the hydraulic oil tank
and return line filter with the condenser fan hydraulic
system. To see the interrelation between the power
steering system and the condenser fan hydraulic system,
referto figure 18 in section 16 "Heating and Air Condition-
ing".

The steering wheel transmits the steering motion through
the steering column, and then to the steering gearbox.
The pitman arm, located on the steering gearbox, ac-
tuates the drag link which moves the transfer lever on
the first axle. Afterwards, a connecting rod transmits
movement to the transfer lever on the second axle.

Steering and tire wear are affected by air suspension,
brakes, wheel bearings, front suspension and front end
alignment. These items are covered in their respective
sections of this manual.

OPERATION

Power steering is accomplished by hydraulic pressure.
Steering fluid is supplied by a vane type hydraulic pump,
mounted at rear of engine, directly under the air com-
pressor. One hydraulic fluid line is routed from the
hydraulic oil tank to the pump. Fluid displaced by the
pump flows through flexible lines to the power steering
gearbox. A return line is connected from the steering
gearbox to the oil filter, and then back to the hydraulic oil
tank.

When the steering wheel is turned, the steering shaft
turns the power steering gear actuating shaft. This mo-
tion, combined with hydraulic pressure supplied to the
gear by the pump, provides the rotating action of the gear
output shaft which is connected to the pitman arm. This
hydraulic pressure is also transmitted to the steering
cylinder on the second axle in order to assist the power
steering gearbox.

A strainer, mounted at the hydraulic oil tank outlet, en-
sures that foreign matter does not enter the pump. A
return line filter (10 microns) is also installed against the
rear wall of the engine compartment,

Steering wheel and column
Power steering gearbox
Pitman arm

Drag link

Transfer levers

arwp =

Steering arms

Tie rods

Steering damper

Transfer lever connecting rod
Hydraulic steering cylinder

Soo~N

1

FiG. 1 - Steering system components

MAS-1201.IMG
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FIG. 2 - Power steering hydraulic system s teeeiie
MAINTENANCE

The power steering system requires little maintenance.
However, the system should be kept clean to insure
maximum operating performance and troublefree ser-
vice. Periodic inspection should also be made to check
for leaks.

At regular intervals, fluid level in the hydraulic oil tank
should be checked and fluid added when required. Refer
to "Hydraulic oil tank" later in this section. When the
slightest evidence of dirt, sludge or water is discovered
in the system, the power steering hydraulic system and
condenser fan hydraulic system must be drained as
follows:

1. Remove both drain plugs under hydraulic oil tank.

2. Disconnect both delivery hoses from hydraulic oil
tank.

3. Disconnect hoses from steering gearbox.

4, Disconnect hoses from the solenoid control relief
valve of the condenser fan hydrautic system.

5. Replace the hydraulic oil filter (Refer to "Hydraulic oil
filter" later in this section).

6. Clean both hydraulic oil tank strainers (Refer to
"Hydraulic oil tank strainers" later in this section).

7. Allow oil to drain completely from hoses and tank,
reinstal} drain plugs and hoses, then refill tank with clean
oil as outlined in “Hydraulic oil tank" later in this section.

Air in the hydraulic system will cause spongy action and
noisy operation. When any hose has been disconnected
orwhen oil has been lost for any reason, the system must
be bled. Bleed system as outlined under heading
"Bleeding power steering hydraulic system" later in this
section.

WARNING: Do not operate the pump without fluid in
the hydraulic oil tank.

If the steering linkage between the steering gear and the
four front wheels is out of adjustment, bent, twisted or
worn, the steering of the coach will be seriously impaired.
Whenever any steering linkage part is repaired, replaced
or adjusted, steering geometry and front wheel alignment
must be checked and necessary corrections made.
Refer to section 07 entitled "Front Axles" for front end
alignment.

At regular lubrication intervals, the steering linkage
should be thoroughly inspected for worn or loose com-
ponents. Referto "Lubrication Chart and Service Check
Points" in section 19.

After the vehicle has been operated continually and high
mileage figures have been reached, overhaul of the
various steering units will be required. General overhaul
procedure normally requires removal of the entire as-
sembly, cleaning and inspection of all parts and final
assembly. Careful inspection of all parts during overhaul
is very important and must not be neglected.

12-2
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Oil checking

1. Stop engine, and open L.H. side ski compartment.

2. Remove the twist dipstick located in the L.H. side
corner and wipe with a clean rag (see fig. 3).

3. Insert dipstick in tank, then remove it again to check
level.

4, Bring level to the “Full" mark with SAE SW30 engine
oil for moderate weather areas, and SAE 10W30 engine
oil for other areas.

5. Replace and screw the twist dipstick.

OPFIG41.IMG

FIG. 3 - Hydraulic oll tank

HYDRAULIC OIL TANK
STRAINERS

Description

The hydraulic oil tank is provided with two identical
strainers (25 microns) without a bypass, which are lo-
cated at the bottom of the tank and accessible by the
engine compartement. The strainer located near the
radiator, filters oil before it flows to the hydraulic pump
(for the condenser motor), while the other filters the
power steering pump oil.

Maintenance

Cleaning of the strainers is required only in case of an
important failure of the hydraulic system components, or
when the slightest evidence of dirt, sludge or water is
discovered in the system. Proceed as follows to clean
strainers:

1. Drain the hydraulic oil tank by removing both drain
plugs located under the tank and accessible by the
wheelhouse.

2. Disconnect the delivery hose from tank.

3. Remove the six (6) bolts retaining the flange to the
hydraulic oil tank adaptor (see fig. 4).

4. Unscrew the strainer from flange.

5. Clean strainer by washing thoroughly in a suitable
solvent, blowing air from the inside towards the outside.

6. Reinstall by reversing the above procedure. Use a
new gasket.

7. Repeat the above procedure for the other strainer.

8. Wrap threads of drain plugs with teflon tape, then
screw plug in place.

9. Fill hydraulic oil tank. (Refer to previous heading
"Hydraulic oil tank").

Delivery hose

é Hydraulic oil tank
Adaptor
Strainer | \

Drain plug

FIG. 4

MAS5-1204.1IMG
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12 STEERING SYSTEM

TURNING ANGLE ADJUSTMENT

To adjust the turning angle, refer to section "07 Front
Axles (1 & 2)"under heading "Steering stop screw ad-
Jjustments (Axles 1 and 2)".

STEERING LINKAGE ADJUST-
MENT

To adjust the steering linkage, refer to section "07 Front
Axles (1 & 2)"under heading "Front end alignment",

PITMAN ARM

To properly adjust the pitman arm on the sector shaft of
the steering gearbox, refer to section "07 Front Axles (1
& 2)"under heading "Pitman arm".

REAR AXLE STEERING CON-
TROL

As the rear axle steering is not controlled by the power
steering system, but by means of a linkage connected to
the central joint (articulation), refer to section 09 "Rear
Axle" under heading “Rear end alignment" for further
details on the steering of this axle.

POWER STEERING CYLINDER

Description

The power steering cylinder acts as an auxiliary power
source to assist the mechanical steering. Flexible hoses
carry hydraulic fluid to the power steering cylinder to
actuate the cylinder piston for right and left turns. When
the steering wheel is turned, the control valve on the
steering gear housing, directs hydraulic fluid under pres-
sure from the hydraulic pump to either side (depending
on whether a right or left turn is being made) of the power
cylinder piston. This produces movement of the piston
and its related steering linkage.

When turn is completed, reduced effort in the steering
wheel allows steering geometry of the vehicle to return
wheel to a neutral or straight-ahead position. When
returning to a neutral position, oil on one side of the
cylinder piston is forced back to the hydraulic oil tank by
oil on other side of the piston, thus equalizing the oil
pressure. This constant amount of oil in the cylinder acts
as a shock absorber or cushion against road shocks.

Removal and installation

1. Clean area around hose connections on power steer-
ing cylinder.

2. Disconnect the two hydraulic hoses from the power
steering cylinder and drain fluid into a container. Do not
reuse this fluid. Cover hose fittings and ports in cylinder.
Tag hoses to ease reinstallation.

3. Remove cotter pin, nut and washer securing cylinder
end to the tie rod arm, discard cotter pin, then separate
the cylinder end from the tie rod arm using a fork-type
separator.

4. Remove cotter pin, nut and washer securing cylinder
end to the axle bracket, discard the cotter pin, separate
the cylinder end from the axle bracket using a fork-type
separator, then remove the cylinder from its location.

5. Reinstall the power steering cylinder by reversing the
above procedure. Recommended torque for cylinder
ends is 160 - 215 Ibs.ft (218 - 290 N.m). Always replace
cotter pins with new ones. Apply teflon pipe sealant on
hose fitting threads.

STEERING DAMPER

This vehicle is provided with a steering damper cylinder
installed on left hand side of axle #1. The cylinder is
non-repairable, so if oil leakage is evident or cylinder has
no resistance, the complete unit must be replaced.
Lubricate the steering damper cylinder end every 5000
miles (8000 km) with molybdenum disulphide grease.

LUBRICATION

All lubrication fittings must be clean before applying
lubricant. Also, always be sure equipment used in ap-
plying lubricant is clean. Every precaution should be
taken to prevent entry of dirt, grit, lint or other foreign
matter into lubricant containers. Replace fittings that
have become broken or damaged. Lubrication intervals,
as well as the recommended lubricants for the steering
components, are given in section 19 of this manual in the
“Lubrication Chart and Service Check Points". The in-
tervals given in the chart are recommended for normal
service. More frequent intervals may be required under
severe operating conditions,
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12 STEERING SYSTEM

SPECIFICATIONS

POWER STEERING GEARBOX

MaKe . . e e e e Ross gear
MOGBI © o o et e HFB70029
Ratio . . . e e e e e 23.3:1
Prévost number . . . . . . . e e e e e e e 66-0785
POWER STEERING PUMP

MaKe . . e e e e Vickers
Model . . . . e VTM-42-50-565-15-ME-RI-1434.
TYPE . . e e e e e e e Vane
Maximum output pressure . . . . . . L e e e e 1500 psi (10 342 kPa)
Maximumdelivery . . . . . . . e e e 5.5 gal/min. (25 I/min.)
Prévost numMber . . . . . . . . e e e e e 66-0767
HYDRAULIC OIL TANK

Make . . e e e e e e e .. . .Prévost
Oilcapacity . . . . . . o e e e e e 6.5 U.S. gal (24,6 1)
Prévost NUMDET . . . . . . o o e e e e e e 16-0670
HYDRAULIC OIL STRAINERS

MaKe . . e e e e e e Vickers
Model . . . e e 0F3-10-10
TYPE .« . o o e e e Cleanable
Filter size . . . . . . o e e e e e e e 25 microns
Rated . . . . . . . e e 20 U.S. gal/min (75,8 I/min)
Suppliernumber . . . L L e 215240
Prévost nUMbEr . . . . . . . o e e e e 66-0769
HYDRAULIC OIL FILTER

MaKe . . e e e e e Vickers
TYPE . v o e e e e Disposable cartridge
Filter size . . . . . . . o e e e e e 10 microns
Supplier number . . . .. e e e 573082
Prévost number . . . . . . . L e e e e e e 66-0671
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12 STEERING SYSTEM

POWER STEERING CYLINDER

Make . . . Lessard
Model . . . . L-5 Special
Bore . L 1.5" (38,1 mm)
Stroke . . L 15" (38,10 cm)
Roddiameter . . . . .. .. .. . 875" (22.23 mm)
Collapsedlength . . . . . . . .. ... 24.125" (61,28 cm)
Supplier number . .. 006-8816-0
Prévostnumber . . . . ... 16-0689

STEERING DAMPER CYLINDER

Make . . . o Gabriel
Extendedlength . . . . . . .. 32.73" (83,13 cm)
Collapsedlength . . . . . . .. .. . 20.26" (51,46 cm)
Stroke . . L 12.47" (31,67 cm)
Suppliernumber . . ... 651535
Prévostnumber . . . . . L 66-0885
STEERING DAMPER CYLINDER ROD END

Make . . . Aurora
Supplier number . .. L AW 12Z
Prévostnumber . . . . . L 66-0884
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

Service Bulletins and Service Information Letters will be issued from time to time to acquaint users with the latest

service procedures. The number, date and title of publications pertaining to this section should be noted below as
soon as received. These should then be filed for future reference.

NUMBER DATE SUBJECT
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14 SUSPENSION

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 sys-
tem operation is fully automatic and maintains a constant
vehicle height regardless of load, or load distribution.
The air springs are of the "rolling lobe" type and 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 five
axles is provided with identical air springs, which are
attached to the subframe and to the axles. The other
suspension components, with the exception of the shock
absorbers and the upper retainers, are identical on axles
1,2 and 5.

Radius rods are used to secure the axles in the proper
transverse and longitudinal position. Ten (10) radius
rods are provided on the front axle suspension (five per
axle: four longitudinal and one transversal), eight (8) on
the drive axle suspension (four per axles: two lon-
gitudinal and two diagonal) and five on the rear axle
suspension with a layout identical to the front axle. Refer
to figure 2, 3 and 4 for details. These rods transmit both
braking and driving forces from the axles to the vehicle
body.

Double-action, telescoping type shock absorbers ensure
a smooth ride and enhance vehicle stability on the road.
Each axle is provided with two shock absorbers with eye
type mountings. Yet, axles 1 and 2 are provided with
softer shock absorbers (refer to heading "Shock absor-
ber installation” for more details, later in this section).

Sway bars are provided on each axle to control lateral
motion, thus increasing vehicle stability.

@ —>

—
@—L
j
— Lzz}ﬁg___z

FIG. 1 - Suspension component locations

S -

LEGEND

----- Kneeling circuit = Black tubing
—— 8Suspension circuit = Blue tubing
= Supply clrcuit = Green tubing

1. Height control valve 7. Pressure protection valve (PR-4)

2. Air spring 8. Accessories air filter

3. Wet tank 9. Accessories air tank fill valve

4. Primary tank 10. Pressure protection valve (PR-4)

5. Kneeling/Hi-buoy tank 11. Bellows & exhaust control solencid valve
6. Accessories tank 12. Poppet valve

MAS-1401.IMG
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14 SUSPENSION

Front of vehicle
Air spring ey

= 7 Sway bar

A/

Longitudinal
radius rod £

. F“T-‘ .t

on

N Transversal\e_ e

radius rod B
T ; X
~ Radius rod
support
MAS-{402.IMG
FIG. 2 - Front axle suspension components

Di I Front of vehicle

iagona —_——
radi%s rod Shock absorber

| AN AN

Sway bar

Air spring

Suspension
S8 support

Radius rod
support

71
Longitudinal
radius rod

MAS-1403.IMG
FIG. 3 - Drive axie suspension components
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14 SUSPENSION

Air spring Sway bar

Shock absorbers.

o

Radius

N
) [€

| Suspension
support

Transversal
radius rod

Longitudinal radius rod

5-1423.1MG
FIG. 4 - Axle 5 suspension components v

Delay-type height control valves increase or decrease n
the air pressure in the suspension system as required.
One height control valve is located at center of axle 1,
and regulates air to axle 1 and 2 air springs in order to
maintain the vehicle to the required height (see figure 5).
Two are located at the drive axles (axle 4), one on each
side, and another valve is mounted in center of rear
section axle.

‘ MAS5-1405.1MG
FIG. 5 - Axle 1 height control valve Installation
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14 SUSPENSION

AIR SPRING MAINTENANCE

Air spring removal

NOTE: Suspension air springs (front, drive, and rear
axles) may be removed without removing the entire
axle assembly.

1. Raise and block the vehicle body on axle which has
the defective air spring, according to the procedure out-
lined under “Axle removal and replacement” in the
proper section.

2. Ifthe system is under pressure, disconnect the height
control valve link and pull down the overtravel lever to
exhaust air from the air spring.

NOTE: When proceeding with this step, do not
change the height control valve ovettravel lever ad-
justment.

3. When air is exhausted, disconnect the air line from
the air spring by unscrewing the fitting on top of air spring.

4. At top of air spring, remove the two (2) nuts and
washers from the studs which secure the air spring to the
subframe.

5. Remove the two (2) air spring lower nuts from suspen-
sion support, then the air spring.

Air spring disassembly

WARNING: Use tool #19-0002 to disassemble air
spring (see figure 6).

MAS-1408.1MG

FIG. 6 - Tool #19-0002

1. Install the air spring as shown, and slowly add air
pressure through the fitting in the upper retainer plate.
This will disassemble the lower retainer from the bellows
(see figure 7 and 8).

MAS5-1407 IMG

MAS5-1408.IMG

FIG. 8
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14 SUSPENSION

2. Remove air spring from tool #19-0002.

3. Proceed with the removal of the upper retainer. Use
a rubber hammer and tap on the upper retainer until it is
loosened from the bellows bead (see figure 9).

MAS-1409.IMG

FIG.9

4. Rotate upper retainer in order to align its two (2) flat
surfaces with the wall of bellows, then press on it to
elongate the opening and remove the upper retainer by
pulling it out (see figure 10).

mas-1970.ma

FIG. 10

MAS - 141D Am

5. Apply liquid soap or glycerine to the lower retainer
surface at the point of contact with the bellows. Force a
screwdriver between the bellows bead and the retainer
to altow the fluid to lubricate the bead.

8. When bead is loosened around the entire surface of
the lower retainer, the retainer can be forced into the
bellows and removed through the upper opening (see
figure 11).

MAS-1411.IMG

FIG. 11

Air spring inspection
1. Clean bellows and bellows bead plates thoroughly.

2. Inspect bellows inside and out for evidence of cracks,
punctures, deterioration, or chafing. Replace the bel-
lows if any damage is evident.

3. Inspect the lower and upper bellows bead plates and
the piston for dents, cracks, burrs or other damage that
could cause air leaks. All surfaces contacting the bel-
lows must be smooth to prevent damage to the bellows.

4. Check mounting studs on bead plates for damaged
or stripped threads. Threads on fitting holes should be
in good condition.

NOTE: Bellows can be lightly inflated and sub-
merged in water to detect any leakage. If any leakage
is detected between bellows and bead plates, or In
the rubber section, replace the bellows assembly.

WARNING: To prevent personal injury, do not apply
more than 10 psi (69 kPa) air pressure with the air
spring unmounted.

Air spring reassembly

1. Install the lower retainer through the upper opening
of the bellows and position itin the lower opening, seating
it as nearly as possible by hand.

NOTE: The use of silicone lubricant Is recom-
mended to facilitate this procedure, and we suggest
that you apply a slight pressure on the lower retainer
to ensure Its complete seating in the bellows skirt.

2. Apply silicone lubricant at top of the skir, then press
the bellows to elongate the opening and insert the upper
retainer into the bellows. Position the upper retainer so
that the bead will seat when air is applied (see figure 12).

14-5



14 SUSPENSION

MAS-1412.IMG

FIG. 12

CAUTION: Ensure the upper and lower studs and
nuts are positioned 900 apart, l.e, top studs must be
perpendicular to bottom studs.

3. Slowly apply air (10 psi/69 kPa) through the opening
in the upper retainer stud to properly seat the lower and
upper retainers in the bellows.

4. Release the pressure from the air spring, then place
partially assembled air spring on the piston (see figure
13).

5. Use tool #19-0002, place the bellows inside the tool
and apply air pressure (90 psi/620 kPa) in order to seat
the bellows assembly components (see figure 14, 15 and
16).

MAS-1414.1IMG

FIG. 14

MAS-1415.1MG

FIG. 156

MA5-1413.IMG

FIG. 13

MAS-1416.IMG

FIG. 16
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14 SUSPENSION

6. Remove bellows from tool #19-0002, then roll it down
over the piston by placing a thumb over the air fitting, and
while pressing down on the bellows with the heal of the
hands, allow air to slowly escape from under the thumb.

CAUTION: Be careful not to dislodge the upper
retainer from the bellows during this operation.

Air spring installation

1. Compress the air spring assembly, then place the
rubber pad on top of the air spring with the upper retainer
studs through the holes in the rubber pad.

2. Position the air spring on the bellows support (with air
fitting facing you) with the lower bellows bead plate studs
through holes in lower support; start nuts to retain bel-
lows to lower support.

3. Position the upper mounting studs through the upper
bellows support on subframe, then install and starnt the
nut on small stud.

4. Tighten and torque the lower stud nuts of bellows to
15 - 20 fi.Ibs (20 - 27 N.m).

5. Torque the upper small stud nut to 8 - 12 ft.lbs (11 -
16 N.m).

6. Install the nut on the large hollow stud. Torque the
nut to 95 - 120 inch.lbs (10,5 - 13 N.m).

7. Connect the air line to the hollow stud at the top of the
air spring.

8. Reconnect the height control valve link,

9. Build up air pressure in the spring to normal operating
pressure.

NOTE: To accelerate this operation, air reservoirs
can be filled from an exterior alr supply connected
to the accessories tank fill valve or to the emergency
fill valve.

10. Remove the jack stands from under the vehicle and
lower it to the floor.

11. Check operation of bellows, and check for air leaks
by coating the upper and lower mountings of the air
spring with a soap and water solution. Any leak, showing
up as bubbles, must be corrected. No leakage is per-
missible.

SHOCK ABSORBER MAIN-
TENANCE

Shock absorbers are nonadjustable and nonrepairable.
Maintenance requirements involve replacement of the
rubber mounting bushings, and tightening of all shock
absorber pins at the proper torque when shock ahsorber
replacement occurs. If a shock absorber becomes in-
operative, complete unit must be replaced.

CAUTION: Always replace shock absorbers on each
side of an axle when replacement occurs, except
when covered mileage between both Is very close.
The following method will help you in determining if
both shock absorbers on the same axle have to be
replaced.

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 definite 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,

CAUTION: On this vehicle, the front axles (1 & 2) are
provided with softer shock absorbers, which are red
colored or provided with a red tag. Thus, it is very
important to replace shock absorbers with an iden-
tical model.

Shock absorber diagnosis

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 condition
(may be compared with new unit). Binding condition
indicates a scored rod. Units with scored rods should be
replaced.

3. Fully extend shocks and examine for leaks in the seal
cover area. Shock fluid is a very thin hydraulic fiuid
which has a characteristic odor and dark brown tint. A
slight 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 replaced.

4. Visually check shock for dents which 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 vehicle
mountings for:

a) Broken mounts.
b) Extreme bushing wear.
¢) Shifted bushing or sieeve.

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.
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14 SUSPENSION

Shock absorber removal

1. Remove nuts and washers from shock absorbers on
upper and lower mounting pins, taking care to identify
the inner and outer washers to ease reinstaliation. Refer
to figure 17 for details.

Inner washer Rubber bushing

Quter washer

Shock
absorber pin Retaining

nut

MAS-1417.MG

FIG. 17

2. Remove the shock absorber assembly from pins.

3. Remove the two inner bushings from the shock
absorber, then discard them.

Shock absorber 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 ab-
sorbers (upper & lower).

3. Place the inner washers (with washer convex side
facing the shock absorber rubber bushing) on each
shock absorber pin (see figure 18).

—
I

MAS-1418.1MG

FIG. 18

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 extremities.

5. Place the lower and upper mounting pin stud nuts and
tighten them to the recommended torque specifications
(see heading “"Specifications” at the end of this section).

RADIUS ROD MAINTENANCE

Radius rod inspection

The following instructions apply to all radius rods used
on this vehicle.

1. Clean all parts thoroughly.

2. Inspect radius rods for distortion and cracks. We
recommend the "Magnaflux"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 peri-
odically for signs of shearing, deterioration, or damage.
Any defective part should be replaced with a new one.

Radius rod removal

1. Flatten the tab washer which secure the two retaining
nuts, then unscrew the nuts at each extremity (see figure
19).

2. Remove the retaining plates and radius rod ends from
anchor pins, then remove the radius rod.

Radius rod end
Bushing

Retaining nut

Radius rod
/ / stud
/
Radius rod \ Tab washer
support

Retaining plate

MAS-1410.1MG

FIG. 19
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14 SUSPENSION

Radius rod bushing removal

1. Safely support the radius rod as shown in figure 20.

2. Place aflat steel disc, slightly smaller than the outside
diameter of the bushing (see figure 20).

Arbor ram

Bushing Steel disc

Radius rod

\ Wooden blocks/

MAS-1420.IMG

FIG. 20 - Removing radius rod bushings

3. Using an arbor press or a suitable driving too!, press
or drive the old bushing out of the rod and discard the
bushing.

Radius rod bushing installation

1. Spray lightly the inner and outer diameters 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 ablock 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. Itis also possible to proceed differently. Place radius
rod bushing on a plane surface, then spray a light coat
of water on the inner and outer diameter surtaces of
radius rod and bushing.

6. Take radius rod, align the bushing, then tap radius rod
on bushing until latter is positioned correctly.

ot

<= Arbor ram
Wooden block

\

Radius rod

Bushing

\ Wooden blocks /
MAB-1421.IMG

FIG. 21 - Installing radius rod bushings

Radius rod installation

1. Spray lighlty the anchor pin with water, then place the
radius rod end over the anchor pin.

2. Position the retaining washer, then install the tab
washer and nuts.

CAUTION: Always use new tab washers at Installa-
tion.

3. Tighten the nuts lightly, and repeat at the other end.

4. Refer to heading "Suspension height adjustment”
later in this section, and set the vehicle to normal ride
height.

5. With the vehicle at normal ride height, tighten all
radius rod anchor pin nuts to the torque listed under the
heading "Specifications" later in this section.

CAUTION: It is extremely important upon reconnec-
tlon of the rods that the proper clearance helght
between the axle and body is maintained, otherwise
the rubber bushings In radius rod ends will become
preloaded, thus reducing the life of these paris.

/s

e
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SWAY BAR MAINTENANCE

Sway bar removal

1. Remove the nuts and washers from the upper and
lower ends of the sway bar link.

2. Repeat step 1 at the opposite side of the sway bar,
then remove both sway bar links.

3. Remove the washers on the lower sway bar link studs.

4. Support the sway bar and remove the eight (8)
retaining bolts which secure the four (4) sway bar bush-
ing collars to the subframe, then remove the bushing
collars.

5. Remove the sway bar from beneath the vehicle.

6. If necessary afterwards, the sway bar bushings may
be removed from the sway bar by splitting them apart.

Sway bar installation

1. After replacing bushings, ensure they are properly
positioned on the sway bar, then position the sway bar
under the vehicle. While supporting the sway bar, mount
the sway bar to the vehicle subframe by positioning the
four (4) sway bar bushing collars over the four (4) bush-
ings, and secure them to the subframe with the eight (8)
retaining bolts. Tighten them manualiiy.

2. Remove any dirt, grease or other foreign matter from
the sway bar studs.

3. With the vehicle at normal ride height, replace the
washer on the lower sway bar link stud, then install the
links on each side (see figure 22).

Sway bar———L»

- -
N ”

<t LiNK

Lower assembly

Upper assembly

MAS-1422 IMG

FIG. 22 - Sway bar line Installation

4. Replace the washers and nuts.

5. Tighten the sway bar bushing collar boits (8), the lower
and upper link pin stud nuts to the torque given under
heading "Specifications” at the end of this section.

SUSPENSION AIR SYSTEM MAIN-
TENANCE

System description

The suspension air system has its own air reservoir
{accessory tank) which receives pressurized air from the
main air supply reservoir. Air from the main air system
is filtered by a filter (located in front service compart-
ment), and then flows through a pressure protection
valve (PR-4). This-valve-closes-if-suspension-tank air

pressure is depleted due to a severe-leak in'the suspen-

sion airsystem.”

The flow of pressurized air from the air tank (accessory
tank) to the air springs is controlled by four (4) height
control valves. These valves are mounted to the sub-
frame and connected to the axles 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. A delay piston in each
valve causes time lapse reponse of the valves, so that
air pressure in the springs is adjusted only during chan-
ges in vehicle load and not during intermittent road
bumps. The front height control valve is interconnected
with the kneeling system; when the kneeling system is
in use, it will bypass the height control valve. This
prevents the height control valve from supplying air to
raise the vehicle, while the kneeling system is attempting
to lower the front of vehicle. Refer to figure 1 for more
details.

Suspension system inspection

The following inspection should be performed at estab-
lished service inspection periods. Performing the proce-
dures will allow substandard performance to be
discovered before the condition becomes 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
other damage.

3. Replace any parts found to be damaged.

Suspension air line test

With the main air system at normal operating pressure,
coat all suspension air line connections and air spring
mountings with a solution of soap and water. Air leakage
will produce soap bubbies. Any leak found must be
corrected as no air leakage is permissible.
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14 SUSPENSION

Suspension air tank maintenance

Refer to section 10 "Brakes and air system"under head-
ing "Air reservoir maintenance"for complete instructions
on air tank maintenance.

SUSPENSION HEIGHT ADJUST-
MENT

To ensure correct vehicle ride height, it is necessary to
check and adjust, if required, the height control valves.
The right vehicle body height which should be main-
tained is shown in figure 23. It should not be necessary
to make an adjustment at this point under normal service
conditions. However, if an adjustment is necessary, it is
made by changing the position of the overtravel lever in
relation to the overtravel cyntigl body. The lever should
be moved up to raise the of tkve vehicle, and down
to lower it. Check that main air pressure is at normal
operating pressure and raise the vehicle to the specified
height.

CAUTION: Always adjust on "fill cycle". If it Is
necessary to lower vehicle height, release sufficient
air to be well below height, and adjust to height or fill
cycle.

To adjust suspension height, proceed as follows:

1. With the vehicle at normal operating air pressure,
check the clearance between the axle and the body (refer

NOTE: The measure should be taken from under the
upper alr spring support on subframe to top of the
lower alr spring support on axle (refer to figure 23 for
more details).

2. If dirfienision is incorrect, remove the nut and washer

which attach the height control vaive link to the link
mounting bracket on the axle (see figure 24).

Height control
valve link

to figure 23). This difméhsion should be 12" (305 mm) + FIG. 24 e
1/8" (3 mm) on all axles.
12" (30,5 mm)
(o)
> /
MAS-1423.140Q

FIG. 23 - Clearance between axle and body (same on all axles)
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14 SUSPENSION

3. Raise or lower the overtravel lever to cause the
vehicle body to raise or lower until the desired dimension
is reached. o

NOTE: Allow suspension to stabilize before taking
reading.

4. When the proper height is obtained, adjust the nut on
the threaded rod attached to the overtravel lever, replace
the washer and nut which attach the threaded rod to the
link mounting bracket, then tighten this nut.

HEIGHT CONTROL VALVE
OPERATION

Figure 25 shows a cross-section of a height control valve
in its three operating phases. Valve operation is il-
lustrated as the vehicle is unloaded, at normal ride
height, and as the véhicle is loaded. Each valve adjusts
independently according to the following conditions:

LOADING POSITION

When loaded, body of vehicle settles. Since valve is
linked to suspension, and valve is mounted to vehicle
body, valve moves downward with body during loading.
As overtravel lever and control shaft turn, intake valve
lever presses against pin of valve core. As pin is
depressed, air pressure flows through height control
valve and into air springs. Increased air pressure ex-
pands air springs and raises body of vehicle. Intake
valve is protected by a check valve which permits air to
travel in one direction only.

NEUTRAL POSITION

Increased pressure expands air springs, thus lifting
vehicle body and height control valve. The overtravel
lever returns to "NEUTRAL" as vehicle body approaches
normal ride height. Intake valve leveralso moves closing
valve. The exhaust valve remains closed, and the check
valve in intake adapter prevents air escape from valve
body and air springs. This condition remains static until
vehicle load is altered, moving overtravel lever to
"“NEUTRAL" for one second or longer, actuating intake
or exhaust valve.

“

UNLOADING POSITION

When load is lightened, pressure in air springs raises
vehicle body. Overtravel lever is pulled downward from
"NEUTRAL", This applies a force that slowly moves the
delay piston, and opens exhaust valve when lever moves
beyond free travel range. Intake valve remains closed,
thus allowing air from air springs to exhaust to atmos-
phere. As air is exhausted from air springs, the vehicle
body is lowered until overtravel lever returns to
"NEUTRAL" position.

When vehicle is in motion with body at normal ride height,
overtravel lever is in "NEUTRAL" position. Small move-
ments of lever may occur without activating control valve
as it must move in excess of 3/16" (4,7 mm) before either
valve is opened.

Loading

Overtravel lever Inlet
(air inlet position) valve

NOTE: Air pressure enters
through check vaive and passes
out open inlet valve to bellows

Neutral

Overtravel lever
(neutral-center position)

Inlet valve Iever@

ol o
Air from tank D
NOTE: No movement
of air pressure (all
valves closed)

Exhaust valve lever

Unloading

Overtravel lever
(air exhaust position)

nlet valve leve@ :
E M=

PPN \
3o flinmns cdeane:
e S

i

Air from bellows

Air from tank

Exhausting air
pressure
Exhaust valve lever

NOTE: Alr pressure from
bellows flows out exhaust
valve to atmosphere

MAS-1425.IMG

FIG. 25 - Operation of helght control valve
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The delay piston, connecting through a pin to the over-
travel shaftis contained in a cylinder of silicone-type fluid.
The slowing action of this fluid delays from 1 to 6 seconds
between the closing of one valve and the opening of the
other. The flapper valves allow both vaives to close from
full-open position within 1 second.

The overtravel piston is held against shaft by two springs
(one inside the other) and keeps shaft in proper position
relative to the overtravel lever. Purpose of the piston is
to prevent damaging the parts inside control valve if lever
exceeds normal travel, and to allow the lever to move
without moving parts inside the valve.

Height control valve maintenance

The height control valve requires no periodic main-
tenance. Height control valve linkage operates on rub-
ber bushings and no lubrication at this point should be
attempted.

Height control valve removal

Before disconnecting any height control valve air lines,
securely support the vehicle by its jacking points on the
body. Referto heading "Vehicle jacking points”in sec-
tion 17 "Body".

1. Exhaust the air from the air supply system by opening
the drain cock on each 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 valve, then cover ends of the lines with
tape.

4. Remove the two (2) nuts retaining the height control
valve to the mounting bracket, then remove valve as-
sembly.

Height control valve installation

Reverse removal procedure to replace height control
valve. Atfter installation, check for leakage using soap
and water.

Height control valve air leakage
checky’

NOTE: The following procedure applies when valve
assembly has been removed from vehicle.

1. Clean the exterior of valve assembly.

2. Connect air pressure line to air inlet port, then open
the air pressure (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 por, 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 port, 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.

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 connected to the air
spring port, actuate overtravel lever to remove any ex-
cess water which may have entered exhaust valve cham-
ber. Remove air line, connect it to the air inlet port, and
repeat operation to remove water from the air inlet valve
chamber.
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SUSPENSION TROUBLESHOOTING

MALFUNCTION

POSSIBLE CAUSE

CORRECTIVE MEASURE

Bellows deflate over time.

Bellows raise to full height
and fail to exhaust air pres-
sure.

Intermittent hissing noise at

Defective check valve assembly.
Defective exhaust valve assembly.
Leak in air line and/or bellows.
Defective valve cover rubber O-rings
or gasket.

A clogged exhaust screen in height
control valve assembly.

Acombination clogged exhaust screen
and defective air inlet valve assembly.

Loss of time delay action fluid in height

Replace check valve assembly.
Replace exhaust valve assembly.
Replace air line or bellows.

Replace valve cover, O-rings or gas-
ket.

Remove and clean screen.

Clean exhaust screen and replace air
inlet valve assembly.

Add fluid, then install new cover and

height control valve during
operation.

control valve assembly.

Erratic valve action.
lever chamber.
Defective valves.

Vehicle body fails to level to

satistactory ride height. travel lever adjustment.

Dirt or foreign matter in the air valve

Improper height control valve over-

delay piston plug, gasket, O-rings.

Remove valve cover and blow out dirt.
Install cover using new gasket.
Overhaul height control valve assemb-

ly.

Adjust lever as directed.

KNEELING/HI-BUOY SYSTEM

Description

The kneeling system is used to lower front of vehicle,
This aillows passengers to board the vehicle with greater
ease. The kneeling action is accomplished by exhaust-
ing air from the front air springs (bellows). ©On this
vehicle, the kneeling system is provided with an interlock
braking system which applies automatically the parking
brake when kneeling system is activated. The air outlets
of air springs on axles 1 & 2 have a greater diameter
which increase air flow during front kneeling operation.
A large auxiliary tank located in reclining bumper com-
pariment, provides a sufficient air supply to the system
for at least two successive operations. Furthermore,
these components allow a faster system operation: only
five (5) seconds are required to lower vehicle from nor-
mal level to the lower position, and seven (7) seconds to
raise the vehicle from lower position to one (1) inch lower
than normal position. The hi-buoy system is the opposite
of the kneeling system as it is used to raise the vehicle
to allow an extra ground clearance for particular situa-
tions (ferryboat, avoiding a sidewalk curb, etc.).

Maintenance

As these systems are interrelated with the air and electri-
cal di¥ systems, refer to its applicable maintenance in
sections 10 (Brakes and air system) and 15 (Electrical
system) of this manual. Furthermore, problems resuiting
from an electrical defective part or circuit can often be
solved by a careful analysis of the wiring diagram.

For the electric circuits of this system, refer to diagram

~ #21/24 of the master wiring diagrams; as for the

pneumatic circuits, refer to the air line diagram annexed
to the end of section 10 “Brakes and Air System".
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Brliow)s conTrol nLE Eyspysy sol ) ol YAV ES
-Bellows and-exhaust control
solenoid valve -

Removal

1. Inside front service compartment, locate bellows and
exhaust control solenoid valve (see figure 26), then
disconnect the three (3) black hoses connected to this
valve: two routed to the poppet valve at right, and the
other at back routed to the accessories block manifold.

NOTE: Identify each alr hose (black) before discon-
nectlon, in order to ease reinstallation procedure.

Solenoid harness
connectors

Bellowrand-exhaust
-control-solencid—
valve

MAS-1436

‘compartment

2. Unscrew the two (-g),bretain‘ing screws on valve mount-
ing bracket, and remove cable ties on solenoid harness
to remove valve assembly.

3. Disconnect the two solenoid harness connectors.
4. Remove valve assembly.

Replacement

1. Reverse removal procedure to install this valve.

NOTE: If cable tles have been removed {0 ease
operation, remember to replace them afterwards.

Kneeling sense switch assembly

Removal

1. Disconnect the switch wiring connector, then unscrew
the three (3) bolts, washers, and nuts (see figure 27)
which attach the switch assembly to the mounting brack-
et.

Kneeling sense
switch harness
‘ connector

MA
FIG. 27 - Kneeling sense switch installation

2. Rembve switch assembly from vehicle.

Replacement

1. Fix the switch assembly to the mounting bracket with
the three bolts, washers, and nuts. Then, torque the nuts
to 95 - 120 inch-pounds.

2. Reconnect the switch harness connector.

3. Adjust the switch assembly in the bracket slots (refer
to figure 27).

4. Withthe vehicle at normal ride height, check that there

is 2 3/4" (70 mm)_clearance between the bottom of the
sensg switch actuator and the actuator bracket.

i L AS i
,‘ < g B PR
L DR PR ;oA

JE LA i 5
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SPECIFICATIONS

FRONT AXLE AIR SPRINGS

Make . . . . e e e e e e Goodyear Tire and Rubber
Model . . L e e e e e Roll-over volume can
TP o . o e e e e e e e 1100
Diameter . . . . e e e e e e e e 11" (279 mm)
Prévost Number . . . . . . . e 63-0079 (Larger exit port)
Supplier Number . . . . . . e e e 566-22-2-050
DRIVE AXLE AIR SPRINGS

Make . . e e e e e Goodyear Tire and Rubber
Model . . e e e e e Roll-over volume can
T8 . . e e e e e e 1100
Dlameter . . . e e e e 11" (279 mm)
Prévost NUMbEr . . . . o e e e e 63-0070
Supplier Number . . . . L e e e 1R11-044

REAR AXLE AIR SPRINGS

Make . . . e e e e e e Goodyear Tire and Rubber
Model . . . e e e e Roll-over volume can
T . o e e e e e e e e e e e 1100
Dlameter . . . e e e e e 11" (279 mm)
Prévost NUMDBEr . . . . e e e e e 63-0079
Supplier NUmber . . . . . . e e e e 566-22-2-050

FRONT AXLE SHOCK ABSORBERS

Make . . . e e e e e e Gabriel
Collapsed Length . . . . . . . . o e e e 15.4" (39,12 cm)
Extended Length . . . . . . . e e e 24.4" (61,98 cm)
Quantity Used . . . . . . e e e e e e e e e e 4 (2/per axle)
Prévost NUMber . . . . . e e e 68-0080
Supplier NUMber . . . . . e e e e e e e 680223-40T
L0 0] T O Red
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

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

NUMBER DATE SUBJECT
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15 ELECTRICAL SYSTEM

GENERAL DESCRIPTION

The coach uses a dual voltage system to obtain two
different voltages (12 & 24 volts) for various electrical
controls and accessories. The main power source incor-
porates four maintenance-free “Delco” model 1150 bat-
teries connected in series-parallel. All batteries are kept
uniformly charged by means of two 50 amp battery
equalizers, giving a maximum possible output supply of
100 amps on the 12 volt system. Boththe 12 and 24 volt
systems are controlled through individual main discon-
nect switches. A 24 volt self-rectified alternator is gear
driven from the engine, and can be reached through an
access panel in the A/C breaker & engine junction box &
baggage compartment.

WIRING AND MISCELLANEOUS
ELECTRICAL

Wiring diagrams

A master wiring diagram of the electric circuits, covering
standard and optional accessories and systems, is sup-
plied with the technical publication kit. Usually, a
separate wiring diagram is provided for each major func-
tion or system. In some cases, a circuit on one diagram
is tied into a circuit on another diagram and a cross
reference is made to the other diagram. When this
happens, a cross reference number is made to the other
diagram. When a diagram consists of more than one
sheet, the number(s) at the extremity of diagram title will
indicate the sheet reference number. Refer to the
"Wiring diagram index" to ensure the correct diagram is
being used to trace the circuit in question.

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 symbols shown
on the diagrams are identified under "Wiring diagram
codes”.

Wire sizes and colors

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

On vehicles, taking into account that the electric system
is provide& with different voltages, the insulation on each
wire is distinctly colored in order to determine 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)
Green 110 V ac system (ground)
Orange speakers (+)

Brown speakers (-)

NOTE: The wires are still identified at each extremity
by a printed number.

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

D-18

24-126B-18 24-126C-18
Rd5
30 87A  24-126D-18
o—o-}f-o 0
24-126E-16 D-19 ° 54.126F-18 [

]

MAS-1501.IMG

Voltage rating Wire gauge (AWG)

Wire identification

FIG. 1

Using the wiring diagrams

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

1. You have identified the defective part (breaker, diode,
relay, etc.), and you wish to locate its corresponding
circuit.

Problem: Circuit breaker #56 is released (open circuit)
and you don't know which circuit is affected.

a) Refer fo page A of main index, and look for "Circuit
breaker code", pages D-1 and D-2.

b) You will find that circuit breaker #56 is on page D-1;
refer to this page.

15-1



156 ELECTRICAL SYSTEM

c) Atthe item C.B #56, you will find in the first column,
the breaker amperage, in the second column the breaker
voltage, and in the third column, the page on which you
will find the corresponding diagram. The other columns
gives you the location and the function of the breaker.

d) Refer to page 13 keeping in mind the function of the
breaker, i.e. rear section water pump.

e) When you have located "water pump rear", 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 corresponding diagram.

Problem: The rear section speakers are inoperative
and you must trace their electric circuit.

a) Refer to page A of main index and look for "Wiring
diagram index", page L.

b) Refer to page L and look for the item corresponding
to the defective system (in this case sound system, page
24),

¢) You will find on page 24 the components as well as
the electric wiring, thus providing you with a complete
understanding of this circuit.

Testing circuits

A careful study of the wiring diagrams should be made
to determine the source and flow of current through each
circuit. When a circuit is thoroughly understood, a point-
to-point check can be made with the aid of the applicable
wiring diagrams. Any circuit can be tested for continuity
or short circuits with a multimeter or a suitable voltmeter.

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

Cleaning connectors with a
Freon-base solvent

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

Always shake out or gently blow out any excess Freon
before assembling a connector to its mating connector
or hardware. Freon trapped in the connector can affect
the connector seal.

WARNING: Freon-based compounds should aiways
be used in a naturally well-ventilated area, never In
a confined space.

Circuit breakers

All electric circuits are protected by circuit breakers of the
“Manual reset"type. The main circuit breakers,as well
as those protecting the air conditioning system blower
motors,are located in the third baggage compartment on
R.H. side of the front section. The amperage rating of
each breaker is given in figure 2.

1- Front junction box 70 amps - 12 volts

2- Articulation junction box 70 amps - 12 volts

3- Front junction box 90 amps - 24 volts

4- Rear junction box 70 amps - 24 volts

5- Front evaporator fan motors 90 amps - 24 volts
6- Rear evaporator fan motors 90 amps - 24 volts

FIG. 2 - Breakers (from top to bottom)

The smaller circuit breakers can be reached in all junc-
tion boxes. This type of circuit breaker deenergizes the
circuit without disconnecting any wire. Simply press
down the red button on breaker to open circuit, repair
defective circuit, and afterwards depress black button in
center of breaker to close circuit.
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Relays

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

Many systems on the H5-60 are provided with control
relays, which are all located in the junction boxes.

NOTE: The magnetlic relays for the engine run, start-
Ing motor and both evaporator motors (front and rear
sections) should have the 5/16" stud nuts torqued to
50 = 5inch.lbs (5,6 + 0,5 N.m).

& o) g
[}

Articulation junction box

Front junction box Engine control box

N\

/Main junction box

Engine junction box

Rear junction box

U

Alarm junction box

MAS-152A.IMG

JUNCTION BOX LOCATIONS
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FRONT SERVICE COMPARTMENT

Alarm junction box

The alarm junction box is located in the front service
compartment, under the driver’s window. To gain ac-
cess, open the service compartment door (see fig. 3).
This junction box contains the following items:

- Flasher unit

- Circuit breakers

- All alarm units

- ATEC test switch

- ATEC-DDEC DDL reader connector
- 110 volt connector

- 110 volt engine block heater switch

Flasher unit Circuit breakers

Fire detector bell -

Chime alarm

FIG. 3 - Alarm junction box

12 to 5 volt
transformer

Dashboard brightness module

Alarm units

- 110 volt immersion heater switch for the lavatory fresh
water reservoir

- 110 volt in-station lighting switch

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

- The pulse generator for the intermittent mode of the
upper windshield washer motor

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

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

ATEC test switch °

4%

ATEC-DDEC
DDL reader con-
nector

Fresh water
reservoir heater

In-station connector receptacle
MAS-1503.IMG

Puise generator

MAS-1504 IMG

FIG. 4 - Alarm junction box (open)
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Front junction box

The front junction box is located over the front axle on
the left side of vehicle. The front of box is divided in two
panels: the left panel includes cubic refays, one magnetic
relay and some circuit breakers; the right panel consists
of circuit breakers, diodes, and two paralleled resistors
for the cornering lights. To gain access inside junction

box, unscrew the 1/4 turn screws (2). There are many
spare terminals for connecting optional or additional
accessories, as well as the speed switch for the rear door
safety mechanism and for the articulation brake (see fig.
5).

Magnetic relay Cubic relay

SR

s

LEFT SIDE

ASSEMBLY

MAS5-1585.1MG

INSIDE

MAS-15A5,IMG

MAS5-15CS5.IMG

RIGHT SIDE

MA5-1505.1MG

FIG. 5 - Front junction box
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Rear junction box

The rear junction box is located inside the lavatory
reservoir service compartment on the left side of vehicle.
To gain access to the box components, open the com-
partment door, unscrew the 1/4 turn screws (3) retaining
the box panel, then remove panel to gain access to the
following components:

- Junction terminals

- 2 paralleled resistors for the left side docking light
- 2 paralleled resistors for the right side docking light
(see fig. 8)

Connector | .!
3 Kl gl A
’ [ SENENEE g ;
Y/ 1 LI 1 I H i 11 ANS RYA WA e .‘
ololelolololololooloe G)@G)q:hp
iex]l lolojolololofololololol z [44;
N\ b
Junction blocks , !
|
- ' 1
. y RIE
L.H. side o e
X
e
e e e S e
Side docking light resistors RH. side
MAS5-1506.IMG

FIG. 6

Articulation junction box

The articulation junction box is located at the beginning
of rear section on the right side of vehicle. To gain
access, open the R.H. side rear section baggage com-
partment door located next to the articulation bellow, and
unscrew the 1/4 turn screws (3) retaining panel. There
are two hinged panels consisting of cubic relays, diodes,
junction terminals, as well as breakers (see fig. 7). All
these components control, energize, and protect the rear
section accessories. Junction terminals are located be-
hind these panels. To gain access, unscrew the turn
screws (3) on each panel, and open the panels.

MA5-1507.IMG

FIG. 7 - Articulation junction box

Engine junction box

The engine junction box is so called, because itis located
in the baggage compartment next to the engine, in front
of the drive axles. To gain access, open baggage com-
partment door, remove the screws retaining the panel on
side of box, and remove panel. The inside of junction
box is divided in three sections. The upper section holds
three magnetic relays, one for the starting motor solenoid
feeding, and the othertwo for the feeding of the blower
/evaporator motors (one for the front section unit and the
other for the rear section unit). The center section con-
tains the A/C-heating system light emitting diodes (LED),
the printed circuit boards T70678B, the junction terminals,
the DDEC-ATEC resistors, the diodes, the cubic relays
and the breakers. Finally, the lower section contains the
voltage regulator, the DDEC and ATEC modules.

To gain access to the components inside the engine
junction box, unscrew the 1/4 turn screws (2) and open
the hinged panel. The following components are located
in this box: the junction terminals, the A/C and heating
system control panel, the control modules (W973B), a
junction battery terminal, junction boxes and the
evaporator fan motor breakers (see fig. 8).
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OPFIG17.IMG

FIG. 8

Main junction box

The main junction box is located inside the second
baggage compartment on the right side of vehicle, over
the A/C compressor compartment (see fig. 9). Open
baggage compartment door, unscrew the 1/4 turn screws
(4), and remove panel to gain access to the following box
components:

- two battery voltage equalizers (Vanner)
- 12 and 24 volt circuit breakers
- 12 volt main disconnect switch
- 24 volt main disconnect switch

Engine control box

This control box is located in the engine compartment
over the engine, and includes the engine remote control
switch as well as the push button to start engine from
compartment (see fig. 10).

' Disconnect switch
(24 volt system)

Disconnect switch

OPFIG01.IMG

FIG. 9

! control switch

FIG. 10 - Engine control box
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Main battery disconnect switches

Two main disconnect switches are provided for this
vehicle: one for the 12 volt system and one for the 24 volt
system. The two switches are located in the second R.H.
side baggage compartment over the A/C compressor
compartment. The 24 and 12 volt systems operating
independently from each other, it is necessary to move
the two disconnect switches to the "Off" position to
deenergize both systems.

NOTE: When the main battery disconnect switches
are turned to the "Off" position, all electrical supply
from the batteries is cut off, with the exception of the
tachometer clock,fire-deteeters, and radio program-
ming memory.

To disconnect the batteries from the electrical system,
slide the 24 volt disconnect switch lever forward to the
"Off" position and rotate the 12 volt disconnect switch
lever counterclockwise to the "Off" position.

Both battery main disconnect switch levers should be in
the "Off" position before disconnecting cables from the
batteries.

CAUTION: When the battery cables have been
removed from the batterles, wrap the battery ter-
minals and cable ends with electric tape to prevent
accidental grounding. The ground cables should
always be disconnected first and replaced last.

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 batteries, since damage
to electrical system components will result.

When reinstalling batteries, battery connections must be
torqued to 10-15 ft.lbs (13-20 N.m). Atorque wrench is
required 10 ensure an accurate tightening torque.

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

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 "Clear Flex
Guard" (68-0545) on all electrical connections of the
coach.

Battery general description

The vehicle is provided with four (4) Maintenance-free
12 volt "Heavy-Duty” batteries connected in series-
parallel. The top mounted negative and positive ter-
minals are tightly sealed to prevent ieaks. Water never
needs to 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 vents must not be

restricted as they allow small amount of gasses that are
produced in the battery to escape. The special chemical
composition inside the battery reduces gassing to a very
small amount at normal charging voltages. Besides
reducing gassing, the special chemistry greatly reduces
the possibility of overcharge damage.

The vents require keeping the battery in an upright
position to prevent electrolyte leakage. Tipping the bat-
tery beyond a 45° angle in any direction can allow a small
amount of electrolyte to leak out the vent holes.

CAUTION: DO NOT exceed this 45° angle 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 carry the current are completely
sealed from the atmosphere. This prevents terminal
oxydation and corrosion that may cause starting and
charging problems. If new cables are needed, sealed
terminal cable replacements should be used to retain the
reliability of the original maintenance-free connections.

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

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

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

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

Battery rating

Each of the 12 volt batteries has the following rating:
- Reserve capacity: 180 minutes
- Cold cranking (amps):
625 @ 0 °F (-18 °C)
490 @ -20 °F (-29 °C)
- Weight filled: 60 Ibs (27,2 kg)

The reserve capacity is defined as the number of minutes
a new, fully charged battery at 80 °F (26,6 °C) can be
discharged at 25 amperes and maintain a minimum of
1.75 volts per cell (10.5 volts total for one 12 volt battery).
This rating can be used as a basis for determining how
long a vehicle might run after an alternator failure.
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The cold cranking rating is defined as the minimum
discharge current a battery will deliver in amperres for 30
seconds at 0 °F (-18 "C) while maintaining a minimum of
1.2 volts per cell (7.2 volts total for one 12 volt battery).
This rating can be used as a basis for comparing starting
performance. ‘

Battery installation

All batteries are mounted side by side in a sliding tray.
The battery compartment, which is always locked, is
located on the right side, over the second front axle.
Ventilation is provided by two openings inside the com-
partment. To gain access, open the first R.H. side bag-
gage compartment; pull and hold the lever in the upper
R.H. corner, and with the other hand pull the compart-
ment door, which will slide outwards (see fig. 11). To
close, push in sliding tray completely, and the door will
lock automaticaily.

Pull the lever

OoP

FIG. 11

Battery test indicator

The maintenance-free battery has a strong ability to
withstand the damaging effects of overcharge. The test
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 (see fig. 12). It
must not be used to determine 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. Refer to the heading
"Testing the maintenance-free battery” later in this sec-
tion.

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

Test indicator

Terminals

MAS-1512IMG

FIG. 12

Green dot visible

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

Dark-green dot not visible

If a cranking complaint is encountered, the battery should
be tested as described under "Testing maintenance-free
battery" later in this section. On rare occasions, the test
indicator may turn light yellow. In this case, the integral
charging system should be checked. Normally, the bat-
tery is capable of further service; however, if a cranking
complaint has been reported, replace the battery. Do
not charge, test, or jump-start.
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Testing maintenance-free battery

Visual inspection

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

2. Check for loose terminal posts, cable connections,
damaged cables, and for evidence of corrosion; correct
conditions as required before proceeding with tests (see
fig. 13).

GREEN DOT DARK CLEAR
i g
]
freomcmemmad i ot e
ABOVE BELOW

STATE OF 65% STATE LOW LEVEL

CHARGE OF CHARGE | ELECTROLYTE
MAS-1513.1MG

FIG. 13 - Hydrometer operation

Test indicator

Green dot visible

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

NOTE: Onrare occasions, such as after a prolonged
cranking, the green dot may stlll be visible when the
battery is obviously discharged. Should this occur,
charge the battery as described under "Removing
surface charge” h

i

Voik [f3 pos Qreda
Removing surface charge

Disconnect cables from the battery and attach alligator
clamps to the contact lead pad on the battery as shown
in figure 16 . Connect a 300 ampere load across the
terminal for 15 seconds to remove surface charge from
the battery.

Load test

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

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

1. Connect a voltmeter, ammeter, and a variable load
resistance as illustrated in figure 14.

NOTE: Observe polarity of the meters and the bat-
tery when making connections, and select the cor-
rect meter range.

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

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

If the voltmeter indicates 9.6 volts or more, the battery is
good. If the volmeter reading is less than 9.6 voits,
replace the battery.

Load (varlable
resistance)
|

P

_?1,_;.“.

Voltmeter

Ammeter

AS-1514.IMG

FIG. 14 - Connections for battery load teMst

This voltage is to be used for battery ambient tempera-
tures of 70 °F (21 °C) and above. For temperatures
below 70 °F (21 °C), refer to the following "Voltage and
Temperature Chart" (see fig. 15).

NOTE: The accuracy of this test procedure Is de-
pendent upon close adherence to the proper load,
time and temperature specifications.
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VOLTAGE AND
TEMPERATURE CHART
Amblent Minimum
Temperature Voitage
70°F(21°C)andabove . ........ 9.6
BOF(16°C) ... ... ... ...... 9.5
50°F(10°C) ... ............ 9.4
40°FM@A°C) .. .. 9.3
B0F(-1°C) ... v i 9.1
20°F(-7°C) . ... ... .. 8.9
10°F(-12°C) . .. ... ... .. .. .. 8.7
O°F(18°C) ... .. ... ... .... 8.5

FIG. 15

Battery precautions

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

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

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

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

Common causes of battery failure

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

1. Defect in charging system such as high resistance or
a faulty alternator or regulator.

2. A malfunction within the 12 volt system (equalizers).

3. Overloads caused by a defective starter or excessive
use of accessories.

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

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

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

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

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

9. Extended operation of preheating system (Webasto)
without engine running.

10. Omission of closing disconnect switches during over-
night.

BATTERY MAINTENANCE

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 baitery hold-down
clamp bolts should be kept properly tightened. For best
results when cleaning the battery, wash first with a diluted
solution of ammonia or soda to neutralize any acid
present, then wash out with clean water. The battery
hold-down boits should be kept tight enough to prevent
the batteries from moving, but they should not be
tightened to the point that excessive strain is placed on
the battery hold-down cover.

To insure good contact, the battery cable ring terminals
should be tight on the battery posts. If the posts or cable
ring terminals are corroded, the cables should be discon-
nected and the posts and clamps cleaned separately
with a soda solution and a wire brush. Install cable ring
terminals on battery posts and tighten to a torque of
10-15 ft.lbs (13-20 N.m), then replace protective caps to
prevent corrosion and sparks.
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Battery cables

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

WARNING: To prevent the engine from starting, the
DDEC engine clircuit, which Is protected by a 5 amp

.. breaker (CB-13) located in the engine junction box,

must be deenergized during these tests; afterwards,
depress black button to close circuit.

1. Check voltage drop between grounded (negative)
battery terminal and vehicle frame by placing one prod
of the volmeter 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 temperature
of 70 °F (21,1 °C), voltage reading should be less than
0.3 volt. If the voltage reading exceeds 0.3 voit, there is
excessive resistance in this circuit.

2. Check voltage drop between the positive battery
terminal and the starting motor positive terminal siud
while the motor is operated. If the reading is more than
2.5 volts, there is excessive resistance in this circuit.

NOTE: If it is necessary to extend the voltmeter iead
for this test, use a #16 (AWG) or larger wire.

3. Check voltage drop between the starting motor hous-
ing and a good ground on the vehicle. The reading
should be less than 0.2 voit.

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

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

Do not attempt to jump start a vehicle suspected of
having a frozen battery because the battery may rupture
or explode.

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

Battery charging procedure

The batteries used on this vehicle can be charged either
on or off the vehicle; however, when they are removed
from the vehicle, it is recommended that an adapter kit,
which is available from any A/C Delco dealer, be used in
charging sealed-terminal batteries. Use the booster

block to charge the batteries when they are left on
vehicle.

The alligator clamps of the tester or charger must be
placed between the terminal nuts and the lead pads of
the terminal studs (see fig. 16) after the vehicle cables
are detached. The alligator clamps should make firm
contact with the lead pads.

NOTE: [f this connection cannot be made hecause
of the ailigator clip design, the load vaiue for testing
must be reduced from 290 to 260 amperes.

Hex nut Alligator clamps

Lead pad

MG

MAS-1516.1
FIG. 16 - Testing and charging terminal adapter

On rare occasions, such as those that occur following
prolonged cranking, the green dot in the test indicator
may still be visible when the battery is obviously dis-
charged. Should this occur, a boost charge of 20
ampere-hours is recommended. Under normal operat-
ing conditions, do not charge battery if the green dot is
visible. The battery should never be charged if the test
indicator (hydrometer) is clear or light yellow. If this
occurs, replace the battery.

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

Battery temperature can be estimated by touching or
feeling the battery case. The battery is sufficiently
charged when the green dot in the built-in hydrometer is
visible. No further charging is required. Shake or tilt the

15-12



15 ELECTRICAL SYSTEM

battery at hourly intervals during charging to mix the
electrolyte and see if the green dot appears.

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

NOTE: The charge rate must be doubled when the
batteries are charged by the booster block, since we
have a serles-parallel circuit.

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

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

5amps @ 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.

Temperature

For example, a longer time will be needed to charge any
battery at 0 °F/-18 °C than at 80 °F/26,6 "C. When a fast
charger is connected to a cold battery, the current ac-
cepted by the battery will be very low at first, then intime,
the battery will acccept a higher rate as it warms.

State of charge

For example, a completely discharged battery requires
more than twice as much charge than a half-charged
battery. Since the electrolyte is nearly pure water and a
poor conductor in a completely discharged battery, the
current accepted is very low at first. Later, as the charg-
ing current causes the electrolyte acid content to in-
crease, the charging current will likewise increase.

Charger capacity

For example, acharger which can supply only 5 amperes
will require a much longer period of charging than a
charger that can supply 30 amperes or more.

Emergency jump starting with auxi-
liary (booster) battery

WARNING: Do not jump start coaches equipped
with maintenance-free batterles if the test indicator
Is light yellow.

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

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

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

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

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

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

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

3. Connect one end of one red jumper cable to the
positive (+) terminal of the booster power source and the
otherend to the positive (+) terminal of the booster power
block, located in second R.H. side baggage compart-
ment of the front section (see fig. 17).

4. Connect one end of the remaining negative jumper
cable (black) to the negative (-) terminal of the booster
power source, and the other end of the black jumper
cable to the negative (-) terminal of the booster power
block.

5. Take care that the clips from one cable do not inad-
vertently touch the clips on the other cable. Do not lean
over the battery when making connections. The ground
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connection must provide good electrical conductivity and
current carrying capacity.

6. Start the engine in the vehicle that is providing the
jump start. Let the engine run for a few minutes, then
start the engine in the vehicle that has the discharged
batteries.

7. When removing the jumper cables, perform the above
procedure exactly in reverse order, and replace protec-
tive caps on booster block terminals.

WARNING: Any procedure other than the above
could 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.

Booster block
terminals

OPFIGO1.IMG

FIG. 17

Troubleshooting

If a battery has tested good and then has not performed
satisfactorily in service for no apparent reason, the fol-
lowing factors may point to the cause of trouble:

1. Vehicle accessories and disconnect switches inad-
vertently left on overnight.

2. Defects in the charging system, such as high wiring
resistance, faulty alternator or regulator.

3. A vehicle electrical load exceeding the alternator
capacity, with the addition of electrical devices, such as

CB radio equipment, a cellular phone or additional light ..+

system.

4. Defects in the electrical system, such as shorted or
pinched wires.

5. Extended slow speed driving with many accessories
turned on.

6. Loose or poor battery cable-to-post connections,
previous improper charging of a run-down battery, or
loose hold-down clamp bolts.

7. High-resistance connections or defects in the crank-
ing system.
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GEAR DRIVEN OIL-COOLED
ALTERNATOR

The 24 volt charging system consists of a gear driven,
oil-cooled, brushless alternator, a 24 volt voitage
regulator, an alternator relay and a 12 volt system that
includes two (2) 12 volt, 50 amp equalizers. The com-
ponents used in this system are described under the
applicable headings hereafter.

DOSEERRAL

FIG. 18 - Alternator installation

This oil-cooled alternator is of the self-rectifying type in
which all current carrying members, windings, built-in
diodes, and field coils are stationary. The only moving
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 drive adapter housing (see fig. 18 and 19). The
alternator should never be operated with the oil supply
line disconnected. A continuous flow of engine oil flows
through the alternator to lubricate the bearings and cool

the assembly,

MAS-1518.1MG
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Four terminals are used on this alternator: the DC output
terminal, two field terminals, and a relay terminal. The
alternator output voltage is regulated by a separate 24
volt regulator that controls the alternator field current
(see fig. 20).

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 high current
flow. Burned wiring harness and burhed "open"
diodes will result. Always ensure that the alternator
and battery polarities are matched prior to installa-
tion. Thealternator will not reverse to accept inverse
polarity. Also, do not ground or short across any of
the alternator or reguiator terminals.

Since there are no brushes, slip rings, or rubbing seals,
the alternator requires no periodic maintenance other
than the following:

1. Check alternator-to-engine mounting bolts for loose-
ness and tighten to the proper torque.

2. Check all electrical connections for tightness and
corrosion. Clean and tighten connections as necessary.
Be sure wiring insulation is in good condition and that all
wiring is securely clipped to prevent chafing the insula-
tion.

3. With the engine running, listen for noise and check
the alternator for vibration. If the alternator is noisy or
vibrates excessively, it should be removed for inspection
and repair.

4. Ensure that battery terminals are clean and tight.

Alternator on-vehicle checks

Abnormal operation of the alternator, the 24 volt
regulator, and the 12 volt equalizers is indicated by a 12
and a 24 volt voltmeters located on the L.H. dashboard
control panel. Normally, the voltmeters will indicate a
charge condition when the engine is started and the
alternator is charging. If the voltmeters do not indicate a
charging condition during operation, or if the "Battery”
warning light illuminates, trouble is indicated in the alter-
nator, the 24 volt regulator, or the 12 volt equalizers.

The most common problems encountered within the
alternator are:

- Open or shorted alternator diodes.

- Open, shorted, or grounded stator winding.
- Open, shorted, or grounded field winding.

- Excessive alternator noise.

DC terminal

Relay terminal (starter solenoid)

Field
(reguiator)

E

Field

Stator

i3

Rectifiers

Wiring diagram

1

FIG. 20 - Alternator schematic diagram
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Diagnosis of charging system pro-
blems

Condition of the charging system is monitored by a 12
and a 24 volt voitmeters located on the L.H. dashboard
control panel. The most common problems encountered
within the charging system are:

- The 12 and 24 volt voltmeters indicate a normal charge
and the "Battery" warning light is illuminated

- The 12 and 24 volt voltmeters indicate a low charge, or
the batteries are in a low state of charge

- The 12 volt voltmeter indicates a low charge and the 24
volt voltmeter indicates a normal charge

- The 12 and 24 volit voltmeters indicate an overvoltage

12 and 24 volt voltmeters indicate a
normal charge and the "Battery"
warning light is illuminated

This is an indication that the trouble is located in the
blower cut-in relay or in a defective connection within the
circuit. Current is supplied to the operating coil of the
blower cut-in relay terminal #86 from the "R" terminal of
the alternator when the engine is running and the alter-
nator is charging. To check if it is the blower cut-in relay
or'defective connection, proceed as follows:

1. Connect a voltmeter lead to terminal #86 on the reiay
and to ground on the coach.

2. Start the engine and note voitmeter reading. A read-
ing between 12 and 14 voits is normal, and indicates
there is an adequate feed to energize the relay. Follow-
ing this test, you know that the problem is not located in
a defective connection but in a defective blower cut-in
relay. If there is no reading, proceed with step 3 to

determine which of the connection or the alternator is
defective.

3. Connect voitmeter leads to the alternator relay ter-
minal and to ground on the coach. The voltmeter should
read between 12 and 14 volts when the alternator is
charging. No voltage indicates a problem with the alter-
nator or regulator. If reading is between 12 and 14 volts
at the "R" terminal, and there is no voltage at terminal
#86 of the blower “Cut-in relay", the problem is in the
connections between both terminals. Refer to “Engine
control” wiring diagram in "Wiring diagrams" page 1/24
for electric circuits and connections.

12 and 24 volt voltmeters indicate a low
charge

This is an indication that the problem is in the wiring, the
24 volt regulator, or the alternator. To determine which
unit is faulty, proceed as follows:

1. Start the engine and momentarily connect a jumper
from the "F1" field terminal to "DC (+)" terminal. For
connections, refer to figure 21,

CAUTION: Do not feed the alternator field "F1" ter-
minal for more than 10 seconds. High voltage could
burn out the wires and components of charging
system, and seriously damage the aiternator.

Do not jump the "F2 (-)" terminal with the "DC (+)"
terminal on the alternator. This will result in a direct
short circuit.

a) If the voltmeter readings increase, trouble is located
in the 24 volt regulator or wiring. Check the regulator as
explained under "Voltage regulator” later in this section.

b) If the voltmeter readings do not increase, the problem
may be in the alternator.

Jumper 1

Bus bar

Carbon

pile g@

5T10

Alternator

T oL L L) i
,// Qm ~’~."" l x \\ \
/ L ]
Battery
‘\ Ammeter l 4
o @

P i TP R E LA LLILLAALRILALLCALLLI MG LRLR L AR RS RLRL S

)

T TTFTTIT T T TR LRD T 2

Voltmeter

FIG. 21 - Connections for checking alternator output
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12 volt voltmeter indicates a low charge and
the 24 volt voltmeter indicates a normal
charge

This is an indication that the trouble is in the 12 volt
equalizers or in their wiring.

NOTE: The 12 volt equalizers are equipped with a
manual reset-type circuit breaker; push down the
reset button to reset the circuit breaker.

For further information about the equalizers, refer to
"Equalizer troubleshooting” later in this section.

12 and 24 volt voltmeter ‘indicate an overvol-
tage

This is an indication that the problem is in the voltage
regulator;

Refer to "Voltage regulator”later in this section.

Alternator diagnosis

CAUTION: Before checking the alternator, TURN
OFF the battery main disconnect switches.

It is not necessary to disassemble completely the alter-
nator to make electrical checks. All electrical checks are
made at the diode end of the assembly without having to
remove the rotor, drive end frame, or bearing. If the
electrical components are not defective, but bearing
replacement is necessary, this can be done at the drive
end without having to disassemble the diode end of the
unit.

The components in the alternator which require electrical
checks are the field winding, the six diodes, and the
stator winding.

Diode checks

Before proceeding with diode checks, the following pro-
cedure must be performed to remove the diode end
cover.

1. Ensure the battery main disconnect switches are
disconnected.

2. Remove the pipe plug from underneath the end
housing to drain the oil in the rectifier engine oil supply.

3. Remove the cap screws (7) and lock washers which
attach the diode end cover to the end housing. Remove
the end cover from the end housing.

NOTE: Do not operate the alternator uniess this unit
Is completely reassembled.

4. Remove seal from the end housing, detach and
remove "DC" and relay terminals, stud, insulating
sleeves and O-rings.

5. Disconnect all diode flexible leads, i.e. three from the
output terminal stud and three from the diode supports.
See figure 22 for more details.

Each diode may be checked for shorts and opens with
an ohmmeter.

NOTE: The ohmmeter polagi;y may be determined
by connecting its leads to-voltmeter leads. The
voitmeter will read up-scale when the negative leads
are connected together and the positive leads are
connected together. The polarity of the voltmeter
leads may be determined by connecting the leads to
the identified terminals on a battery.

Diode checks (negative ground al-
ternator)

NOTE: Use an ohmmeter with a single 1.5 voit cell.
Most accurate reading will be determined when the
300 ohm value is calibrated to the center one-third of
the scale. Do not use high voltage, such as a 110
volt test lamp to check diodes.

Diodes mounted in supports

To check diodes mounted in the supports for shorts or
opens, connect the positive ohmmeterleadto each diode
lead and the ohmmeter negative lead to each support as
shown in "A", "B", and "C" of figure 23. Note the reading,
then reverse the ohmmeter lead connections, and note
again the reading. The ohmmeter readings may vary
considerably when checking diodes for shotts, but if both
readings are less or greater than 300 ohms, the diode is
likely defective and should be replaced. Replace defec-
tive diodes as explained later in this section.

NOTE: A good diode will glve one very low and one
very high reading.
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Three diodes
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FIG. 22 - View of rectifier end frame with cover removed MAisziNa
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FIG. 23 - Checking dlodes with ohimimeter on a typical oil"cooled alternator (end cover remoéed)
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Diodes mounted in end frame

To check diodes mounted in the end frame for shorts or
opens, connect the ohmmeter negative lead to each
diode lead and the ohmmeter positive lead to the end
frame as shown in "D", "E", and "F" of figure 24. Note
the reading, then reverse the ohmmeter lead connec-
tions and note the reading. The diode is defective if both
readings are less or greater than 300 ohms. Diodes can
be replaced by following the procedure outlined under
the headings "Disassembly”and "Reassembly".

NOTE: A good diode will give one very low and one
very high reading.

When reinstalling diodes, torque to 9-11 ft.lbs (12-15
N.m). Re-stake nextto 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.

Ohmmeter

Ohmmeter

MAS-1524.1MG

FIG. 24 - Checking diodes with ohmmeter on a
typical oil cooled alternator (end cover removed)

Field winding

The field winding may be checked for shorts and opens
with an ohmmeter. To check the field winding, connect
the ohmmeter to tield terminal and to ground. A resis-
tance reading above normal indicates an open, and a
reading less than normal indicates a short. The normal
resistance value is 3.0 to 3.3 ohms at 80 °F (27 °C). An
alternate method of checking is to place a battery of

specified voltage, and an ammeter in series with the field
winding. The current should register 7.2 to 8.3 amperes
at 24 volts. Coil 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.

Stator winding

The stator winding may be checked for opens and shorts
with an ohmmeter as follows:

Opens

Connect the ohmmeter leads to two pairs of diode sup-
ports as shown in parts "A", "B", and "C" of figure 25.
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.

Grounds

To check the stator windings for grounds, connect an
ohmmeter to the diode support and diode end frame as
shown in view C of figure 25. The ohmmeter should
indicate a very high or infinite resistance. If zero, or a
very low resistance is measured, the windings are
grounded.

A | Ohmmeter B

.. o .
Q
@ .".'J .
AN
LN,
- A ~, 0
o) ‘\_)
— @
+ [T= i
C | Ohmmeter
MABS-1525.IMG

FIG. 25 - Checking stator windings for "Opens" and
"Grounds"
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Shorts

The stator windings are difficult to check for shorts
without finely calibrated laboratory test equipment due to
the very low resistance values of the windings. However,
if all other alternator checks are satisfactory, yet the unit
fails to perform to specifications, shorted stator windings
are likely.

Diode replacement

The following replacement procedures are based on the
assumption that the diode end cover is still removed and
diode leads were disconnected as explained earfier in
this section.

NOTE: When replacing a diode, make sure it is
designed for a negatlve ground system. The dlode
can be identifled by the symbol stamped on the
diode case. The arrow must point toward the dlode
flexible lead.

To replace the three diodes which are mounted in the
supports attached to the stator lead studs, it is necessary
to remove the diode and support assembly. The two
outer diode and support assemblies are identical and can
be installed on either side. The center unit has adifferent
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) center holes.

Diode (in support) replacement

1. Remove nut with lock washer attaching the diode
support to the stator lead stud.

2. Remove nut, lock washer, and flat washer attaching
support to the smalil stud in the end frame.

3. Remove the diode and support assembly, then
remove insert from small hole in support or from small
stud in the end frame.

4. Remove nut and flat washer from diode mounting
stud, then remove diode from the support.

5. Place a new diode in the support and 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 inch.pounds (17-20 N.mj.

6. Place diode and support assembly over the stator
lead stud and the small mounting stud. Place insert over
small stud inside the hole in the support. Install flat
washer, lock washer, and nut on the small stud, and
tighten to atorque of 22-25 inch.pounds{2-3 N.m). Install
nut with lock washer on stator lead stud and tighten
firmly.

Diode (in end frame) replacement

To remove diode, use a thin 1 inch open end wrench on
flats of the diode case to unscrew diode from the end
frame. Thread the new diode into the end frame and
tighten to a torque of 160-180 inch.pounds (17-20 N.m).
If no other parts are to be replaced, refer to “Diode end
cover installation” later in this section.

Field replacement

Removal

1. Remove three diode and support assemblies from the
end frame to provide access to the two lower field to end
frame bolts.

2. Remove nut with lock washer and flat washer from
three stator lead studs.

3. Remove the six (6) 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 terminal stud in the
end frame. Push the stud out of the end frame.

6. Remove field terminal stud insulating bushing and
seal from the end frame. Remove insulating sleeve from
the field terminal stud.

7. Remove the four bolts and lock washers attaching the
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 step 7. Thread bolts in to equal 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.

Installation

1. Position the field assembly on the end frame, insert
four 3/8-24 X 3 inch bolts through the end frame and
thread into the field to keep holes aligned.

2. Support the end frame on an arbor press bed in such
a manner that the diodes will not be damaged, and press
the field into the end frame. Press in until shoulder 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.
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4, Place insulating sleeve in inner side of the field
terminal stud hole in the end frame, and insert the
terminal stud through the sleeve. Place two O-rings and
insulating 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
and tighten firmly.

5. Install each stator lead stud in the end frame as
follows: Place insulating washer over the stud and insert
the stud through the end frame. Place the insulating
bushing over the studé and position in end frame hole.
Instalf flat washer, lockwasher, and nut on the stud, and
tighten firmly.

6. Install three diode and support assemblies on the end
frame as previously directed under “Diode replacement".

7. Install a new seal in notch around end of the stator
frame. Insert field into the rotor and position the end
frame against the stator frame. Attach end frame to the

.1\ 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 assembly.

Stator replacement

If tests performed under "Stator winding checks" earlier
in this section indicated an open circuit or short in the
stator, the stator and frame assembly must be replaced.

Removal

1. Remove diode end frame and field assembly as
previously directed in Steps 1 through 4 under “Removal”
in "Field replacement” procedure.

2. Remove the six (6) bolts and lock washers attaching
the stator frame to the drive end frame.

3. Separate the stator frame from the drive end frame
and remove the stator frame from the end frame and
rotor.

Soldering stator terminal leads

1. Using a wire brush, thoroughly clean the wire and
terminal.

2. Silver solder the stator lead to the terminal using a
torch.

3. Thoroughly clean the silver solder connection with a
wire brush.

4, Using a high grade energized rosin flux, coat the silver
soldered connection with an 80-20 tin-lead solder or pure
tin solder to prevent deterioration of the silver soider by
engine oil.

NOTE: The silver solder will provide the required
mechanical strength which will not be affected by
temperature. The tin-lead solder will protect the
silver solder connection from deterioration by en-
gine oll.

Installation

1. Position new seal in notch around the drive end of the
stator frame.

2. Position the stator and frame assembly over the rotor
against the drive end frame. Attach the stator frame to
the drive end frame with six. bolts and lock washers.
Tighten bolts firmly. a

3. Install diode end frame and field assembly as directed
in Steps 5, 6 and 7 under "Installation”in "Field replace-
ment" procedure.

4. Install rectifier end cover as directed later.

DIODE END COVER INSTALLA-
TION

1. Make sure all diodes are properly installed and
securely tightened. Leads from diodes threaded into the
end frame must be securely 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 tqioutput terminal stud. Tighten the attachment °
screw firmly. Place insulating bushing over relay ter- -
minal stud.

3. Place a new seal in the diode end frame.

4. With the end cover in place against the end frame,
install the cap screws (7) and lock washers. Tighten the
cap screws evenly and firmly.

5. Make sure the drain plug was installed in bottom of
the end cover and was securely tightened.

ALTERNATOR REPLACEMENT

Removal

1. Place "Engine control switch” in engine compartment
to the "Off" position.

2. Place the 12 and 24 volt battery main disconnect
switches to the "Off" position.

3. Remove drain plug from bottom of the diode end cover
and drain oil into a suitable container. Install drain plug
after draining.

4. Disconnect wires #25A from the relay "R" terminal,
#107 from the field "F1" terminal regulator and discon-
nect battery cable from the "DC" terminal on the diode
end cover. Tape ends of the battery cable and wires to
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prevent short circuits, and tag wires removed from other
terminals to aid in identification at time of installation.

5. Disconnect oil supply line from elbow on diode end
cover and tape elbow and line to prevent entry of foreign
matter. Remove clip securing flexible oil line to bracket
on alternator drive end frame.

6. Remove nuts and lock washers from the six mounting
studs. Pull the alternator straight back off mounting
studs to complete removal.

7. If a new or rebuilt alternator is to be installed, remove
driven gear from the alternator for installation on the
replacement unit.

Disassembly of alternator

After diode, field or stator winding checks, the alternator
can be disassembled to repair a faulty component, such
as field, stator, or to proceed with bearing or rotor re-
placement. The alternator may be disassembled by
following the steps hereafter:

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 mounting screws.

3. Remove the washer, nut and lock washer attaching
the diode supports to the end frame, the three screws
connecting the diode leads to the diode supports, and
the three nuts which attach the stator studs to the diode
supports.

4. Separate the diode support assemblies from the
diode end frame, and the three nuts which connect the
studs to the diode end frame.

5. Mark the position of the drive end frame and diode
frame with respect to the stator assembly so that the
parts can be reassembled in the same position.

6. Detach the diode end frame and field assembly from
the stator assembly by removing the attachment screws.

7. Separate the field assembly from the diode end frame
by removing the four attachment screws.

8. Separate the rotor assembly and drive end frame from
the stator assembly by removing the attachment screws.

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

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

Alternator cleaning and inspection

Whenever the alternator is disassembled, it should be
cleaned and inspected as follows:

Cleaning

If sludge has accumulated on the stator, a light mineral
oil should be used to clean the stator.

Inspection

When the alternator has been disassembled to a point
that the stator is exposed, the stator should be checked
for the following:

a) Adequate varnish.

b) Proper spacing of conductors so that "near shorts"do
not exist.

¢) Proper phase lead placement.
d) Strong conductor and cross-over welds.

Bearing or rotor replacement

Whenever the rotor and drive end frame are disas-
sembled for any reason , the singlesrow ball bearing must
be replaced with a new one due to the probability of its
being damaged during disassembily.

Removal and disassembly

1. lf the driven gear was not removed from the rotor shaft
at time of alternator removal, remove the nut and flat
washer from the shaft and pull the gear off the shaft.

2. Remove the six (6) bolts and lock washers attaching
the drive end frame to the stator frame. Separate the
drive end frame from the stator frame, then remove the
drive end frame and support assembly.

3. Support the drive end frame in an arbor press in such
a manner that the rotor can be pressed down out of the
end frame. Using a suitable adapter against the end of
the rotor shaft which will pass through the inner race of
the double-row ball bearing, press the rotor down out of
the end frame and bearings. Since the single-row bear-
ing outer race is held in the end frame by the retainer
plate, and the inner race is a press fit on the rotor shaft,
the bearing is likely to be damaged when the shaft is
pressed out and must be replaced with a new part.

4. Remove the six (6) screws attaching the bearing
retainer plate to the drive end frame. Remove the
retainer plate, the single-row bearing and the bearing
spacer from the end frame.
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5. Support the drive end frame in an arbor press, with
the double-row bearing down, in such a manner that the
bearing can be pressed down out of the end frame.
Using a suitable driver which will exert a force on the
bearing outer race, press the bearing out of the end
frame.

6. Remove the rubber bearing clamp from groove in the
end frame.

Assembly and installation

1. Install a new single-row bail bearing into inner side of
the drive end frame. Install the bearing retainer plate and
attach with six (6) screws. Stake screws in place after
tightening.

2. Positionthe rubber bearing clamp in groove in bearing
bore in 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 single-row bearing
assembly over the rotor shaft. Using a driver over the
rotor shaft which will exert a force on the bearing inner
race, press the bearing onto the shaft until it bottoms
against the rotor.

4. Install bearing spacer over the rotor shaft. Position
the double-row bearing over the rotor shaft at end frame
bore. Using an adapter which will exert a force on both
the inner and outer races of the bearing, press the
bearing onto the shaft and into the end frame until the
inner race bottoms against the bearing spacer.

5. Place a new seal around the drive end of the stator
frame.

6. Insert the rotor between the stator and field, and
position the drive end frame against the stator frame.
Attach the end frame to the stator frame with six-bolts
and lock washers. Tighten the bolts to a torque of 5 to
5.4 ft.Ibs (6-7 N.mj).

NOTE: When replacing the aiternator on coach, en-
sure that an alternator with the proper drive ratio Is
used. Installation of an alternator with any other
drive ratio will result in severe and costly damage to
the alternator and engine.

Reassembly

Reassembly is the reverse of disassembly. Wheninstall-
ing the singlerow bearing into the drive end frame, press =~
against the outer race only to avoid loading the bearings.
Attach the bearing retainer plate, and press against the
bearing inner race to force the assembly over the shaft.
To avoid pressure on the bronze ring in the rotor, support
the inside of the rotor against the shaft, and place the
shaft in an upright position to facili- tate the assembly
procedure. Press against the inner race to force the
double.row bearing over the shaft. When attaching the
field to the diode end frame, make sure the mating
surfaces are perfectly clean and tighten the mounting
screw securely.

NOTE: When tightening the outside nut on the "DC"
output terminal, torque the nut to 30-35 ft.Ibs (41-47
N.m). The lower nut should be supported while
tightening the top nut.

NOTE: When reinstalling diodes, tighten to a torcque
of 9-11 ft.lbs (12-15 N.m).

Output check

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

NOTE: Operating the alternator at outputs greater
than 100 amperes for periods exceeding 15 seconds
without adequate oil circulation, wiil cause the alter-
nator to overheat, resulting in damage to the winding
and diodes.

If the alternator is to be operated at an output greater
than 100 amperes for longer than 15 seconds, circulating
oil must be provided. An SAE 30 engine oil must be
supplied 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 °Cto 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 21. Be sure to connect
the negative battery terminal to the alternator frame.
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ALIGNMENT OF ALTERNATOR
ADAPTER ("8-SHAPED" ADAPT-
ER)

NOTE: This procedure applies only to models with

alternator mounted on engine without geared adapt-
er housing.

1. Position gasket, ring and "8-shaped" adapter on
flywheel housing.

NOTE: Gasket must have a hotch on inside edge of
large circle for proper internal oll drainage. Referto
flgure 26 for details.

MAS5-1526.IMG

FIG. 26 - Alternator adapter

2. Center the "8-shaped" adapter over cam gear using
feeler gauge or other means. Install and tighten the four

. upper adapter bolts to a torque of 45:50 ft.lbs (54-61

N.m). Adjust the two setscrews to contact flywheel hous-
ing.

3. Place magnetic base (for dial indicator) on the hex-
head capscrew mounting cam gear to camshaft. Install
dial indicator on base and set stylus to contact inside
edge of "8-shaped" adapter bore. Set dial indicator to
zero.,

NOTE: A tool, which quickly mounts a dlal Indicator
oh the 53-tooth alternator drive gear for allgnment of
"8-shaped” adapter, Is avallable from Kent-Moore
Corporatlon Service Tool Division (part no J29893)
or through a Detroit Dlesel Corporatlon distributor.

CAUTION: Engine must always be rotated in a clock-
wise direction when viewed from engine front. Bar-
ring the engine in the wrong direction will loosen the
crankshaft end bolt. Engine damage will result when
engine Is started. An assistant is necessary to bar
engine over while dlal Indicator is read.

4. Bar engine over. Dial indicator must rotate clockwise
at least 180 of one revolution. The "8-shaped"” adapter
is centered if dial indicator reads within =-.002 TIR. If
satisfactory, proceed with step 6.

5. If runout is more than =002 TIR, loosen the four upper
adapter boits. Back off the two set screws ("Allen
screws”) and readjust them until dial indicator reads
within tolerance when engine is barred over. Repeat the
procedure until the required reading is attained, or until
it is determined that the "8-shaped" housing is out-of-
round or otherwise defective. Replace as necessary.

8. Remove dial indicator and magnetic base. Tighten
the four upper mounting boits to a torque of 40-59 ft.lbs
torque (54-61 N.m).

BATTERY EQUALIZER

Description

The battery equalizer is an energy transfer device. It
allows power to be taken from a 24 volt battery system
at 12 and 24 volts simuitaneously. 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 capacity (number of amps)
of the equalizer. The equalizer causes the 12 volt current
draw to be taken from the batteries of the 24 volt system.
For exampile, if a 10 amp, 12 volt load is presented to the
system, 5 amps would be supplied by each of the bat-
teries. Any imbalance between the batteries is automat-
ically equalized.

Battery equalizer troubleshooting

1. Carefully remove the ground (GND) cable from the
equalizers. Do not allow this cable to touch any other
connection on the equalizer as the other terminals are
connected to the batteries.

2. Make sure there is approximately 12 volts between
the + 24 and + 12 terminals of the equalizers.

3. Connect a 12 volt load ( headlights, turn
signal, etc.) between the + 12 volt and GND terminals of
the equalizers. The lamp should light and stay lit. If the
lamp does not light, or light then goes out, the equalizers
requires repair.
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4. Further verification may be made by measuring the

“voltages on the equalizer terminals. The lamp used
earlier needs to remain connected between the + 12 and
GND terminals.

5. Measure the voltage between + 24 and + 12 terminals.
Note this reading.

6. Measure the voltage from the + 12 terminal to GND.
Note this reading.

7. Compare the two readings by subtracting the + 12 to
GND reading from the + 24 to + 12 reading. A properly
functioning equalizer is one where the difference is be-
tween - 0.5 and + 0.13 volts. For example, the + 2410 +
12 reading might be 12.85 voits. 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 specs.

VOLTAGE REGULATOR

Location

The 24 volt regulator is located in the lower section of the
A/C breaker & engine junction box near the ATEC and
DDEC | modules (DDEC |l has only one module which
is on the engine).

Description

The transistor regulator illustrated in figure 27 is an
assembly consisting mainly of diodes, capacitors, resis-
tors and transistors. These components are mountedon
a printed circuit panel board to form a completely static
unit containing no moving parts. Regulators of this type
have only three (3) terminals which are marked "NEG",
"FLD" and "POS".

The regulator components work together to limit the
alternator voltage to the preset value by controlling the
alternator field current. This is the only function that the
regulator performs in the charging system.

The voltage at which the alternator operates is deter-
mined by the regulator adjustment. Once adjusted, the
alternator voltage remains constant, since the regulator
is unaffected by length of service, changes in tempera-
ture, or changes in alternator output and speed.

A typical wiring diagram of a negative ground system is
illustrated in figure 28. This diagram shows only the
basic charging system components, and does not show
any components such as the control relays. Refer to
"Engine Control" wiring diagram page 1 of 24 in "Wiring
diagrams”for the electric circuits and connections.

Negative Field
terminal terminal
(wire #0-G)  (wire #107)

Regulator voltage
setscrew

Positive
terminal
(wire #90F)

FIG. 27 - 24 volt regulator

MAS-1827.IMG
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4, lf not, the desired setting can be obtained by removing
the plug from the voltage regulator cover and turning
lightly the adjusting screw inside the regulator; clockwise
to increase or counterclockwise to decrease to setting
voltage. See figure 30 for details.

NOTE: If regulator voitage cannot be adjusted to the
specified setting, remove the regulator, repalr and/or
replace it.

Regulator

Switch

MAS5-1528.IMG

FIG. 28

Troubleshooting procedures

Trouble in the electrical system will usually be indicated
by one of these two conditions: an undercharged or an
overcharged battery. Either condition can resuit from an
improper voltage regulator setting.

_The absence of gassing at the continuous appearance

of the green dot in the battery built-in hydrometer indi-
cates that the voltage setting is satisfactory.

Checking regulator voltage setting

1. To check the voitage setting, connect a voltmeter
across the "POS" and "NEG" terminals on the reguiator,
and an ammeter at the "DC" terminal on the aiternator.
Refer to figure 29.

2. Operate the engine at approximately 1000 rpm (about
2860 alternator rpm) with accessories turned on to obtain
an alternator output of 20-200 amperes.

3. Note the voltage setting; it should be steady at 27.5
volts.

MAS5-1520.IMG

FIG. 29

FIG. 30 - Adjusting regulator volitage setting

15-27



15 ELECTRICAL SYSTEM

A

Undercharged battery

If the voltage setting as checked above is steady andé
reasonably close to the specified value and the battery |
is undercharged, raise the setting by 0.3 volt, then check |
for an improved battery condition over a minimum ser- |
vice period of 48 hours. If the voltage cannot be adjusted %
to the desired value, the alternator should be checked as |
follows:

1. Stop alternator, turn off all accessories and discon-
nect 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 aiternator "DC" ter-
minal {o the alternator field terminal.

5. Connect a carbon pile resistor load across the battery.
Turn to the "Off" position.

6. See e figure 31 for the wiring connections.

Regulator Switch

——

Leads h
disconnected W LS

Jumper

......

£

Alternator

MAS-1531.1MG

FIG. 31

7. Reconnect battery ground cable.
8. Turn on all vehicle accessories.

9. Operate alternator and adjust carbon pile resistor load
as required to check for rated output as given in Delco-
Remy Service Bulletin 1G-187 or 1G-188.

10. Check the alternator field winding as follows:

Disconnect the lead from the field terminal and connect
an ohmmeter from the field terminal to ground. A resis-
tance reading above normal indicates an open, and a
resistance reading less than normal indicates a short or
ground. The normal resistance can be calculated by
dividing the voltage by the field current published in
Delco-Remy Service Bulletin 1G-186, 1G-187, or 1G-

188. The normal resistance value should be at or near
midscale on the ohmmeter for accuracy. An alternate
method of checking is to connect a battery of specified
voltage and an ammeter in series with the field winding
and compare readings with published specifications in
Delco-Remy Service Bulletin 1G-186, 1G-187, or 1G-
188. An alternator is defective if it does not produce rated
output or if field windings are faulty. If the alternator
provides rated output, and field windings check satisfac-

torily, the regulator should be checked as covered under
| heading "Regulator

cljecks

ﬁ“""O\”/er‘Charged battery

If the voltage setting as checked above is steady and
reasonably close to the specified value, lower the setting
by 0.3 volt and check for an improved battery condition
over a minimum service period of 48 hours. If the voitage
cannot be adjusted to the desired value, proceed as
follows:

Where the alternator field is grounded internally in the
alternator as shown in figure 28, a shorted or grounded
field or a defective regulator can cause an overcharged
battery. The field winding can be checked as covered in
“Undercharged battery” section. If the field winding is
found not to be defective, the alternator is not defective,
and the regulator should be checked as covered under
heading "Regulator checks".

Regulator checks

Separate the cover from the base, and then remove the
panel assembly from the cover. Carefully note the loca-
tion of all washers and lock washers.

The component parts are keyed to figure 28. Before
making electrical checks, visually inspect the com-
ponents and make sure all soldered connections are
secure. Various electrical checks with an ohmmeter can
be made to determine which components are defective.

The ohmmeter must be accurate, and should be a scale-
type meter with a 1.5 or 3 voit cell. Most digital
ohmmeters can not be used to check semiconductors;
however, some digital ohmmeters are specially designed
to test semiconductors and can be used to test com-
ponents in the regulator. Consult the ohmmeter
manufacturer concerning the capabilities of his meter.

It is important that all of the following checks be made.
If a defective part is found, replace it before proceeding
with the remaining checks. Be sure to make all the
checks as more than one component may be defective.

A defective regulator can be repaired according to the
following methods:

a) By changing the printed circuit board into the
regulator. Unscrew the retaining screws on printed cir-
cuit and remove it. Then, instaill a new printed circuit
board. This method is the most commonly used.
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b) By removing any retaining screws involved and un-
soldering the connections. When resoldering, limit
solder time to a minimum as excessive heat may damage
the printed circuit and component parts. However, good
soldered connections are essential for satistactory
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 watts or less. Use extreme
care to avoid overheating. Before checking the printed
circuit board, remove transistor TR1, which must be
checked separately. Connect the ohmmeter as shown
in figure 32, and then reverse the ohmmeter leads to
obtain two (2) readings on the same component. Use
the middle scale on scale-type meters where the 300
ohm value should be within, or nearly within, the middie
third of scale.

-

v
8

N -~
N
= = s |
EC EB BC

MAS-1532 IMG

FIG. 32 - Checking transistors TR1

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. If not, replace diode.

Resistor R2 = Turn voltage adjustment screw (identified
in figure 30) with ohmmeter connecting each way. Read-
ing should change as slotted screw is turned. If not,
replace R2.

Transistor TR2 = Change the ohmmeter to use the low
scale. Check EB should read low and high. Check BC
should read low and high. Check EC should both read
high. If not replace TR2 (see fig. 33).

MAS-1533.IMG

FIG. 33 - Checking transistors TR2

Transistor TR1 = See figure 32. Use the low scale.
Each of the three checks should read low and high. If
not replace TR1.

Adjusting voltage

After repair, the regulator must be adjusted to the desired
voltage setting. Follow the procedure under previous
heading "“Checking voltage setting". Turn slowly the
adjusting screw full range and observe the voitmeter to
insure that the voltage is being controlled, then adjust,
always slowly, to the desired setting.
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STARTING MOTOR

Description

The starting motor has the shift lever and solenoid
plunger that are totally enclosed to protect them from
exposure to dirt, icing conditions and splash.

Positive lubrication is provided to the bronze bushing
located in the gommutator end frame, in the lever hous-
ing and in the hose housing, by an oil saturated wick that
projects through each bushing and contacts the arma-
ture shaft.

The clutch is a "Positork” drive type, moved into mesh
with the ring gear by the action of the solenoid. Once
engaged, the clutch will not disengage during intermittent
engine firing, which prevents damage to pinion and ring
gear teeth. The pinion remains engaged until starting is
assured and the solenoid circuit is interrupted. Refer to
figure 34 for more details.

Maintenance

All wicks and oil reservoirs should be saturated with SAE
10 oil, and the splines underneath the clutch should be
lubricated with a light coating of SAE 10 oil. Other than

normal periodic lubrication and keeping cable connec-
tions clean and tight, the starting motor should require
no periodic maintenance. However, under normal
operating conditions, the starting motor should be disas-
sembled, inspected, cleaned and tested at time of engine
overhaul.

Starting motor tests

To obtain full performance data on a starting motor, or to
determine the cause of abnormal operation, the starting
motor should be subjected to the following tests. These
tests are performed with the starting motor removed from
the engine. Check the armature for freedom of rotation
by prying on the pinion with a screwdriver. Tight bear-
ings, a bent 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 disassembling the motor for further checks
and adjustments. However, if the armature does rotate
freely, the motor should be given a no-load test before
disassembly.

CAUTION: Never operate the starting motor more
than 30 seconds at a time without pausing to allow
it to cool for at least 2 minutes. Overheating, caused
by excesslve starting will seriously damage the
starting motor.

Totally enclosed

Brush inspection plug

Heavy-duty solenoid switch  Linkage seal shift mechanism
Gaskets
QOil reservoir _ ° Two-piece housing
Gasket e
1} =
; O
11
Qil reservoir
O-rings
Shaft seal Oil reservoir

MAS-1534.IMG

FIG. 34 - Starting motor construction
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No-load test

Before disassembling the starting motor, the following
check of starting motor operation should be made to
determine condition which may require special attention
during overhaul. Make test connections at the starting
motor as follows:

Connect the starting motor in series with fully charged
batteries to give 24 volts, an ammeter capable of reading
several hundred amperes, and a variable resistance.
Also connect a voltmeter as illustrated in figure 35 from
the battery terminal to the motor frame. A rpm indicator
is necessary to measure armature speed. Proper volt-
age can be obtained by varying the resistance unit.

Ammeter
Voltmeter
oY o)
Switch
Czra)ri%on Solenoi
BAT
)
RPM P M
indicator
Cranking
® motor

MAS5-1536.IMG

FIG. 35 - Clrcuit for no-load test

No-load test results

1. Rated current draw and no-load speed indicate nor-
mal condition of the starting motor.

2. Low free-speed and high current draw indicate the
following:

a) Excessive friction; tight, dirty, or worn bearings, bent
armature shaft, or loose pole shoes allowing the arma-
fure to drag.

b) Shorted armature. This can be further checked on a
growler after disassembly of the starting motor.

¢) Grounded armature or fields. Check further after
disassembly.

3. Failure of the starting motor to operate with high
current draw indicates the following:

a) Adirect ground in the terminal or fields.

b) "Frozen" bearings. This should have been deter-
mined by turning the armature by hand.

4. Failure to operate with no current draw indicates:

a) Open field circuit. This can be checked after starting
motor disassembly by inspecting internal connections
and 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
commutator.

5. Low no-load speed and low current draw indicate high
internal resistance due to poor connections, defective
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 improved perfor-
mance.

Lock-torque test )

“The lock-torque test requires the equipment illustrated.
Avariable resistance with a high current capacity should
be used. The starting motor should be securely
mounted and a brake arm hooked to the drive pinion.
When specified current is applied, the torque can be
computed from the reading on the scale. A one foot
brake arm will directly indicate foot-pounds.

WARNING: This test requires extreme cautlon. Fol-
low instructions carefully.

Disassembly

Normally the starting motor should be disassembled only
so far as is necessary to make repair or replacement of
the defective parts. As a precaution it is suggested that
safety glasses be worn when disassembling or assem-
bling the cranking motor.

1. Note the relative position of the solenoid, lever hous-
ing, and nose housing so the motor can be reassembled
in the same manner.

2. Disconnect field coil from solenoid motor terminal,
and lead from solenoid ground terminal.

3. On motors with brush inspection plugs, remove the
plugs and then remove the brush lead screws. This will
disconnect the field leads from the brush holders.

4. Remove the attaching bolts and separate the com-
mutator end frame from field frame.

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

6. Remove armature and clutch assembly from lever
housing.

7. Separate solenoid from lever housing by pulling apatt.
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Cleaning

The driving mechanism armature and fields should not
be cleaned in any degreasing tank, or with grease dis-
solving solvents, since these would dissolve the
lubricants in the drive mechanism and damage the in-
sulation in the armature and field coils. All parts except
the drive shouid 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.

Armature servicing

If the armature commutator is worn, dirty, out of round,
or has high insulation, the armature should be put in a
lathe so the commutator can be turned down. The
insulation should then be cut 1/32" (0,79 mm) wide and
1/32" (0,79 mm) deep, and the slots cleaned out to
remove any trace of dirt or copper dust. As a final step
in this procedure, the commutators should be sanded
lightly with No. 00 sandpaper to remove any burrs left as
a result of the undercutting procedures.

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

Opens circuit test

Opens are usually caused by excessively long starting
periods. The most likely place for an open to occur is at
the commutator riser bars. Inspect the points where the
conductors are joined to the commutator bars for loose
connections. The poor connections cause arcing and
burning of the commutator bars as the starting motor is
used. If the bars are not too badly burned, repair can
often be performed by resoldering the leads in the riser
bars (using rosin flux), and turning down the commutator
in a lathe to remove the burned material. The insulation
should then be undercut.

CAUTION: Do not undercut the insulation between
the commutator segments after turning down the
commutator.

Short circuit test

Short circuits in the armature are located by means of a
growler. When the armature is revolved in the growler
with a steel strip such as a hacksaw blade held above i,
the blade will vibrate above the area of the armature core
in which the short circuit is located. Shorts between bars
are sometimes produced by brush dust or copper be-
tween the bars. These shorts can be eliminated by
cleaning out the slots.

Ground test

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

Field coil checks

The field coils may be checked for grounds and opens
by using a test lamp.

Grounds

if the motor has one or more coils normally connected 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.

Field coil removal

Field coils can be removed from the field frame assembly
by using a pole shoe screwdriver. Apole shoe spreader
should also be used to prevent distortion of the field
frame. Careful installation of the field coils is necessary
to prevent shorting or grounding of the field coils as the
pole shoe is tightened into place. Where the pole shoe
has a long lip on one side and a short lip on the other,
the long lip should be assembled in the direction of
armature rotation so it becomes the trailing (not leading)
edge of the pole shoe.

Reassembly

The reassembly is the reverse of disassembly.

To reassemble the end frame with brushes onto the field
frame, pull the armature out of the field frame just far
enough to permit the brushes to be placed over the
commutator. Then push the commutator end frame and
the armature back against the field frame.

The recommended torque for the cross-slotted pole shoe
screws is 25-35 ft.Ibs (34-47 N.m).
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Lubrication

All wicks and oil reservoirs should be saturated with SAE
10 oil. The splines underneath the drive (on the shaft)
should be wiped clean but not oiled. Oil in this area may
cause failure to engage at very cold temperatures.

Pinion clearance

Pinion clearance should be checked after reassembly of
motor to ensure the clearance is within specifications. To
check pinion clearance (starting motor off engine), first
disconnect the motor field connector from the solenoid
motor terminal. Connect 24 volt battery with the positive
battery lead to the solenoid switch terminal (5), and the
negative battery lead to the grounded (G) solenoid ter-
minal. Momentarily flash a jumper lead from the solenoid
motor terminal to the grounded (G) solenoid terminal.
The pinion gear will now shift into cranking position and
remain so until the battery is disconnected. Push the
pinion or drive back towards the commutator end to
gliminate slack movement. Measure the distance be-
tween pinion and pinion stop. This should be 23/64" +
1/32" (9,5 mm * 0,79 mm). Pinion clearance is adjusted
to these limits by turning the solenoid shaft nut after
removing access plug in shift housing (see fig. 36).

Plug removed
Shaft nut

(turn to adjust
pinion clearance)

Press on drive to
take up movement

77
,lﬂll

/ ‘.'ll

a

Il

Pinion

23 u ]u
[ FRRUNE N R PP —

TRk
Pinion clearance

MA5-1536.1MG

FIG. 36

Starter solenoid

Description

The starting motor solenoid shifts the starting motor
pinion into mesh with the flywheel ring gear and also
closes the electric circuit to energize the starting motor.

There are two windings in the solenoid: a pull-in winding
and a hold-in winding. Both windings are energized
when the external control switch is closed. They produce
a magnetic field which pulls the plunger in so that the
drive pinion is shifted into mesh, and the main contacts
in the solenoid switch are closed to connect the battery
directly to the starting motor. Closing of the main switch
contacts shorts out the pull-in winding since this winding
is connected accross the main contacts. The magnetism
produced by the hold-in winding is sufficient to hold the
plunger in, and shorting out the pull-in winding reduces
drain on the battery. When the control switch is opened
momentarily, the pull-in winding and the hold-in winding
are connected in series between the battery and com-
mon ground.

The polarity of the pull-in winding is reversed and op-
poses the magnetic pull of the hold-in winding. All mag-
netic holding force on the solenoid plunger is thus
cancelled. The return spring then quickly pulls the
solenoid plunger back, opening the solenoid switch con-
tacts and at the same time withdrawing the pinion gear
from the meshing position. Proper operation of the
switch depends on maintaining a definite balance be-
tween the magnetic strength of the pull-in and hold-in
windings.

This balance is established in the design by the size of
wire and the number of turns specified. An open circuit
in the hold-in winding or attempts to start with a dis-
charged battery may cause the switch to chatter.

Disassembly

To disassemble the solenoid, remove nuts, washers, and
insulators from the switch terminal and battery terminal.
Unscrew cover screws and remove cover. Take out the
contact disk assembly.

Solenoid maintenance

The solenoid requires no periodic maintenance other
than keeping the terminals clean andtight. Always check
action of the solenoid if it has been removed. If the unit
fails to function, first check wiring before condemning the
solenoid. Solenoid windings can be checked for current
draw, open circuit, or shorts.
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Solenoid tests

Two tests must be made to determine the current draw
of (1) both windings in parallef and (2) the hold-in winding
alone. The solenoid windings can be tested with the
solenoid either off or on the starting motor. However,
when the solenoid is checked on the starting motor, it is
necessary to disconnect both leads at the main solenoid
terminals to prevent interference. The main solenoid
terminal which is normally connected to the starting
motor must then be grounded to the solenoid base by
means of a jumper lead. For the first test, connect a
source of variable voltage (battery and a variable resis-
tance) in series with an ammeter between the solenoid
base and the solenoid small switch terminal. Connect a
voltmeter between the same two points. Slowly in-
crease voltage and note the current draw. This should
be 55-63 amps at 24 volts. Disconnect the jumper lead
grounding the main solenoid terminal and readjust the
variable resistance to obtain the specified 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 correct pinion clearance when
the solenoid is remounted on the starting motor. See
"Starting motor"” earlier in this section for correct pinion
clearance adjustment.

Recommendations

1. Tag each lead to ensure correct connections when the
starting motor is reinstalled.

2. Tighten the 5/8"-11 starter attachment bolts to a
torque of 137-147 ft.lbs (186-200 N.m).

3. Keep all the electrical connections clean and tight.

4. When installing wiring terminal leads to the starting
motor and the solenoid switch, torque the No. 10-32
connections to 16-30 in.lb(2-3 N.m) and the 1/2"-13
connections to 20-25 ft.ibs (27-34 N.m).

ENGINE HEATERS

Block heater

An engine block heater is available as standard equip-
ment. It consists of a 115 volt, 1500 watt, single loop
element type, fitted on front left side of engine block
forwards the crankcase dipstick. [t is plugged into a
socket on the engine, but is operated by a switch located
in frontt=k-side-service doern
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Oil pan heater R

An oil pan immersion heater is available as optional’

equipment. It consists of a 115 volt, 150 watt single loop
element type fitted on the oil pan side. Refer to the
following procedure when installing an oil heater.

Installation

1. Drain oil pan.

2. Remove 1/2" NPT plug nearest bottom of oil pan. If
pipe piug is larger, use a reducer bushing.

NOTE: Maximum results are obtained when heater
Is installed as low as possible In the oil.

3. Coat heater threads with gasket cement or teflon tape
and install heater securely.

4. Insert cord connector into heater receptacle.

5. Run power supply cord as required, placing cable ties
where necessary to eliminate cord pull and contact with
moving parts and exhaust manifold.

6. Refill oil pan.

7. To eliminate possibility of oil carbonizing on heater
element, heater should be connected to power source
while engine oil is warm.

WARNING: Before connecting heater to power
source make sure that the element Is immersed in
oil. Never energize heater in air. If so energized,
element sheath could burst causing personal Injury.

Maintenance

An annual inspection of the oil heater is necessary.
Remove and clean heater element.

LIGHTING SYSTEM

Circuits for interior and exterior lights as well as their
control switches, relays and circuit breakers are shown
on the applicable wiring diagrams further in this section
under "Electric circuit diagrams”.
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EXTERIOR LIGHTING EQUIP-
MENT

Headlights

Each headlight assembly consists of two 12 volt halogen
rectangular sealed-beam units. Outer lamps are double-
filament units, having high and low beams. Inner lamps
have single-filament and operate with high beam of outer
units. Foridentification purposes, outer units are molided
with "2A" and inner units are moided with "1A" in top of
the lens.

Headlight dimmer switch

The multifunction lever located on the steering column is
used to select proper lighting. High beams or low beams
can be selected by respectively pushing the lever
towards the dashboard or pulling it towards the driver. A
high beam indicator on the central dashboard panel is
illuminated when the high beam circuit is energized.

NOTE: High beams can be flashed momentarily by
pulling the lever completely towards the driver and
then releasing it.

Maintenance

Clean with soap and water and a good glass cleaner
whenever dirty. For maximum illumination, headlights’
connections must be coated with a dielectric grease to
prevent oxidation and proper voltage must be main-
tained. Low battery voitage, loose or dirty contacts in
wiring system and poor ground contribute to a decrease
in voltage. Check wiring and connections regularly and
keep battery properly charged. When a headlight burns
out, a complete 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 instructions.

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 fig. 37).
There is no adjustment for focus since the sealed-beam
unit is set for proper focus during manufacturing assemb-

ly.

Headlight adjustment

The following is a general procedure for headlight adjust-
ment using a mechanical equipment, such as a "Bear
47-132 headlight aligner". If your mechanical equipment
is different, refer to the manufacturer’s instruction
manual.

Setting aligner according to slope

The floor level offset dial must match with slope to ensure
a precise alignment.

1. Park vehicle on a level floor.
2. Fix one (1) calibration fixture to each alignher.

3. Install aligner in center of each wheel on one side of
vehicle. Unit B must be installed besides the first (1) axle
wheel with its viewing port facing rearward, and unit A
besides the fourth {4) axle wheel with its viewing port
facing forward. See figure 38 for more details.

NOTE: Be sure that the three (3) Indicators on each
module are seti@# to the zero point.

4. Level each unit by means of 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 until split images are aligned (see fig.
39).

FIG. 37 - Headllight assemblies
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Top port hole

Level-vial bubble

Horizontal knob

Floor level offset dial

Owners calibration
fixture

Unit A must be
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axle wheel

each other
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adjusting
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Unit B must be
used at first axle
wheel

Targets must face

Not aligned

Aligned
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FIG. 39

6. Set according to fioor slope. Transfer positive (+) or
negative (-) reading of horizontal dial to the floor level
offset dial to offset floor slope on each aligner (see fig.
40). Pushonthe floor level offset dial to register reading.

Transfer reading

Floor level dial Horizontal dial

= @ s

O\l

FIG. 40

SN

MAS-1540.IMG

FIG. 38
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7. Remove calibration fixture from each unit.

NOTE: If vehicle remalns stationary during the head-
light alignment procedure, avold checking floor
slope each time.

Headlight alighment

The aligner is provided with adaptors for different sizes
of headlights which are always aligned in pairs.

1, Fix the adequate adaptor on each headlight.

NOTE: The adaptors are equipped with steel Inserts,
thus providing a good seating for a precise 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, then pull handle until it locks. Refer
to figure 41.

NOTE: Ensure that floor level offset dlal is set ade-
quately before alining headlights.
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FiG. 41

Horizontal alignment-
1. Reset horizontal dial to zero.

2. 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 aligned (see fig. 42).

Vertical alignment
1. Reset vertical dial to zero.

2. Turn the adjusting screw of the headlight vertical aim
until bubble is centered (see fig. 42). Repeat operation
on other headlight.

Horizontal
adjusting
SCIEW s L
Split image plit image
aligned not aligned
Vertical
adjusting £

screw
Bubble Bubble not
centered centered
FlG 42 MASB1542.IMG

3. Recheck the horizontal alignment.
Remove aligners by pressing on vacuum release button.
Repeat the same procedure for the high beams,

MAS-1541.IMG

If mechanical equipment is not available, perform adjust-
ments as described below:

1. Park vehicle on level floor so headlights are 25 feet
(7,6 m) from a smooth surface preferably of light color.
A door or wall is suitable. Center line of vehicle should
be perpendicular to this vertical surface.

2. Draw a horizontal line on vertical surface at height of
light center. Locate point on this horizontal line at which
projected centerline of vehicle intersects. Measure dis-
tance between light centers and divide this distance
equally on either side of center mark. Then draw two
vertical lines directly ahead of each light center.

3. Switch on high beams and cover one headlight while
adjusting other.

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

5. After headlight is properly aligned, cover it and
proceed in the same manner as above with opposite
headlight.

Sealed-beam unit replacement

Removal

1. Remove screws attaching headlight bezel to front
panel (12 "Phillips" screws) and remove bezel.

2. Remove four (4) mounting screws attaching sealed-
beam unit retaining ring to mounting ring.

NOTE: Do not disturb headlight adjusting screws.

3. Remove sealed-beam unit and pull wiring connector
off back of unit.
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Replacement

1. Install wiring connector on back of sealed-beam unit.
Position unit in mounting ring with molded lens number
at top.

NOTE: Sealed-beam units with number "1A" molded
in top of the lens must be used at inside light posi-
tions. Units identifled by number "2A" molded in 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 adjusting
screws were not removed.

3. After installing and adjusting the headlight assembly,
install the headlight bezel.

Front turn signal

The front turn signal is a part of the front headlight cluster.
The turn signal lens is located on each front corner and
shares a common bezel with the headlights. Turn signal
is visible from both front and side.

Removal and replacement

1. Remove the twelve (12) "Phillips" screws attaching
the headlight bezel, then remove it.

2. Remove socket from headlight bezel.

3. Remove the bulb by pushing and rotating it out of the
socket.

4. Replace the new bulb by reversing sequence of the
previous step.

Stop, tail, directional, back-up, and
hazard warning lights

A combination stoplight, taillight, directional signal light
and back-up light assembly is mounted on each side at
rear of vehicle. Furthermore, when braking, a center
stoplight will illuminate simultaneously with the stoplights
for increased safety.

The stop, tail, directional signal and back-up lights con-
sist of individual bulbs mounted in a common housing,
and each light is serviced individually as a complete unit
and need only to be plugged into or unplugged from
socket after removing proper light lens.

The hazard warning flashing system uses simultaneous-
ly the front, side, and rear directional lights. This system
is energized by a switch on the L.H. dashboard control
panel.

Removal and replacement

1. Unscrew the retaining lens screws (2), then remove
the lens.

2. Remove the bulb by pushing and then rotating it
counterclockwise out of the socket.

3. Place the new bulb by pushing and rotating it clock-
wise, then replace the lens; the inscription "Hella"
molded on the lens must be located upwards.

NOTE: Talllights are provided with a different candle
power bulb. Be sure to replace defective buib by the
appropriate one.

License plate light

Alicense plate sealed unit is mounted above the license
plate at rear of vehicle. In case of burn out, the sealed
unit must be changed according to the following proce-
dure.

1. Pry out the rubber seal with a little screwdriver, then
pull on the sealed unit and disconnect it.

2. Reconnect new sealed unit, place rubber seal, and
press on it until it is seated in its former position.

Clearance and marker lights

This vehicle is equipped with marker and clearance
lights. The clearance lights are mounted at each corner
of the coach near the top and in upper center of rear and
front sections. They are red at the rear and yellow at the
front.

The yellow marker lights are mounted near the center of
vehicle on each side of the coach.

Marker light bulb removal and replacement

The marker light bulbs can be replaced as per the
following procedure:

1. Unscrew both "Phillips” screws retaining the side
marker lens.

2. Push and rotate the bulb counterclockwise in order to
remove it from its socket.

3. Push new bulb into the socket, then rotate clockwise.

4. Position lens on housing, then place and screw the
“Phillips" screws.

Clearance light bulb removal and replace-
ment

The clearance light bulb can be replaced as per the
following procedure.

1. Unsnap the lens.

2. Push and rotate the bulb counterclockwise to remove
it.
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3. Push new bulb into the socket, turn clockwise, then
replace the lens and press on it.

Docking and cornering lights

Four (4) halogen headlights are installed on this vehicle.
Two on rear section for docking lights and two on front
section for cornering lights. Both docking lights are
mounted behind the rear section wheels and light auto-
matically when reverse range is selected to facilitate
reverse or docking procedure.

One cornering light is mounted on the L.H. side steering
compartment door, while the other is located between
the front wheel and the entrance door on the R.H. side.
The main function of these lights is to increase lateral
visibility when turning a corner. These lights are ener-
gized simultaneously with the directional lights.

Removal and replacement
Both; docking and cornering headlights can be changed
according to the following procedure:

1. Unscrew the two “Phillips" screws of the retaining
ring.
2. Disconnect the light unit connection.

3. Press on each tab of retaining clip, bring both tabs
together, then lift the retaining clip.

4, Remove the bulb.

5. Position new bulb, place the retaining clip, then bring
both tabs together; when the retaining clip is in position,
release the tabs.

CAUTION: During this step, avold contacting the
bulb with your fingers, otherwise this could alter the
bulb life,

6. Connect and then position the light unit.
7. Finally, place and screw the retaining ring.

Fog lamps

Optional halogen fog lamps can be mounted on this
vehicle to allow the driver a better visibility in foggy
weather, or to improve the range of vision just ahead of
the coach.

Removal and replacement

1. Remove the protector cap on light unit (if so
equipped), then unscrew the light unit retainer screw and
slide upward the retainer.

2. Remove the light unit, then disconnect the light unit
connection.

3. Move the tabs of retaining clip out of its noth%f then
lift the retaining clip and remove the bulb.

4, Place the new bulb, then replace the retaining tab of
clip to its position into the notchs.

5. Reconnect the light unit connection, then place the
light unit to its proper position.

6. Replace the retainer and screw it.
7. Replace the light unit cover (if so equipped).

INTERIOR LIGHTING EQUIPMENT

The instrument gauges and switches mounted on all
control panels are energized whenever the exterior light
switch is pushed to the first position. A control dimmer
at the extremity of the L.H. side control panel is used to
vary the brigthness of the panel gauges, switches and
indicator lights.

The gauge lights, panel lights, switch lights and indicator
lights have a different bulb arrangement. So, the proce-
dure to change a defective bulb can vary according to
the application.

Switch bulb replacement
1. Pull slightly the switch with a defective bulb away from
the control panel.

2. Using a little screwdriver, press the tab on top of the
switch housing, then pull the switch away fromthe control
panel.

3. Use the same screwdriver and press on the light bulb
housing tab in order to remove it from the switch.

4. The light bulb may be removed by pulling it away.

5. Push the new bulb into the socket to instalil it.

6. Place the light socket and push to its former position.
7. Replace the switch on control panel.

Press here
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FIG. 43 - Panel switch
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Indicator light bulb replacement

1. Remove the indicator light symboi cover.

2. With a ballpoint pen cap or manually, push the bulb
into the socket, then twist off the bulb as it pulls out of
the housing.

3. Place a new bulb, push on and twist it counterclock-
wise with a ballpoint pen cap or manually.

4. Replace the symbol cover, then push on until it snaps.

NOTE: The bulbs of the "Check engine” and "Stop
engine” warning lights are 12 volts instead of 24
volts as in the case of all other indicator/warning
lights.

Symbol Bulb
cover ;
Receptacle
"~ Insert
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FIG. 44 - Indicator light

Gauge light bulb replacement

1. For any gauge light bulb replacement, the rear dash-
board housing must be removed in order to have access
to the rear of gauges.

2. Remove bulb socket from the gauge, turn the defec-
tive bulb counterclockwise and pull it out of the socket.

3. Push a new bulb into the socket and turn it clockwise
to lock the bulb in place.

4. Replace bulb socket i€ gauge and replace the rear
dashboard housing.

Panel light bulb replacement

Panel light bulbs are mounted under the dashboard
panelin sockets and serves 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 turn the bulb counterclockwise, then pull it
out of the socket.

3. Place the new bulb into the socket, then push and turn
clockwise to lock in position.

4. Replace the rear dashboard housing.

Front and rear stepwell lights

Rear and front stepwell lights are illuminated when the
door opening system is activated. The light bulbs are
accessibie after removal of the light lens which is held to
the housing with two screws.

Rear
stepwell .
light
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FIG. 4

Panel light bulb

Gauge light buib
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FIG. 45 - Back of dashboard with rear housing removed
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Removal and replacement

1. With the light lens removed, push and turn the bulb
counterclockwise, then pull it out of the socket.

2. Place the new bulb into the socket, then push and turn
clockwise to lock in position.

3. Place the light lens and screw it in place.

Eng{iﬂr;e compartment light

Threei“é‘ﬁgine compartment lights controlled by a micros-
witch upon opening of the engine door, are provided in
the engine compartment; two on the L.H. side and one
on the R.H. side. The bulbs are accessible after remov-
ing the light lens which is attached to the housing with a
retaining ring and two screws.

MAS5-1547 IMG

FIG. 47 - Englne compartment light

Removal and replacement

1. Remove the retaining ring of lens by unscrewing the
two screws.

2. Push and turn the defective bulb counterclockwise,
then pull it out of the socket.

3. Place the new bulb into the socket, then push and turn
clockwise to lock bulb in position.

4. Place the lens, then the retaining ring and screw it in
place.

Fluorescent lighting system

The interior of vehicle is lighted by two types of fluores-
cent 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. Adual power system
is available for this lighting either from the 24 volt vehicle
power supply or from a 110 volt outiet supply. In order
to 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 installed under
parcel racks for passenger accomodation.

Removal and replacement of aisle fluores-
cent light

1. Remove the front lens by unscrewing the four (4)
“Phillips” side screws (two each side), then the lens.

2. Pull out the fluorescent from its base.

3. Place a new fluorescent and push on until the proper
position is reached.

4. Replace front lens and screw it.

Removal and replacement of fluorescent
light

1. Push on the screen lens of fluorescent in order o
unsnap it.

2. Rotate and pull outthe fluorescent tube from its
socket.

3. Place the new fluorescent tube and rotate the tube to
secure it in its socket.

Removal and replacement of reading lamp
bulb

1. Slide lightly the reading lamp and pull in order to
unsnap it.

2. Turnover the reading lamp and unscrew both screws
of the retaining socket support.

3. Push and turn bulb counterclockwise, then pull it out
of the socket.

4. Place new bulb into the socket, then push and turn
clockwise to lock bulb in position.

5. Place retaining socket support and screw in place.

6. Place the reading lamp to its position and press until
it snaps.
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\ Reading lamp

Fluorescent light

FIG. 48

Dome lights

Two dome lights are installed over the stepwell and the
driver in driver's compartment, and one over the rear
stepwell. These lights are frequently used for nightime
operation when passengers board or leave coach.

Removal and replacement

1. Unsnap the lens and remove it.

2. Push and turn bulb counterclockwise, then pull it out
of the socket.

3. Place the new bulb, push and turn clockwise until it
locks in position.

4. Repiace the lens and snap it back in place.

MAS5-1548.IMG

Light bulb data

When replacing a light bulb, special attention must be
paid to the voltage rating.

NOTE: Note that all exterior lights are 12 volts and
that all interior lighting are 24 volts, except for the
"Check engine” and "Stop engine” teli-tale lights,
and the lavatory ballast.
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SPECIFICATIONS

BATTERY

Make . . . e e e e e Delco-Remy
Model . . . . e e 1150
TYPE . e e e Maintenance-free
Terminaltype . . . . . . e Top Stud
GrOUP SIZB .« . v v o e e e e e e 31
VOIS L e e e e 12
Load test amperage® . . . . . . . e e e e 290
Reserve capacity (MinUtes) . . . . . . . . . L e e e e e 180
Cold cranking (in amps)

SALO R (F18 0 e e e 625 (each battery)
SAL-20°F (F29 °C) L L e e e e 490 (each battery)
Maximum dimensions (inches/mm)

- Length (including flange) . . . . . . . . L e e 13.0/330,2
SWidth e e 6.8/172,7
- Height (includingtop posts) . . . . . . . . . o e e e 9.4/238,8
- Approximate weight (Ibs/kg) . . . . . L e e e 60/27,2

* Battery tester cable clamps should be between terminal nuts and lead pads of terminals. If not possible, load
" value should be 210 amperes.

TORQUE SPECIFICATIONS

Batterycabletopost . . . . . . .. . 10-15 ft.Ibs (13-20 N.m)
Battery cover . . . . . . 45-50 in.lbs (5-6 N.m)
ALTERNATOR

Make . . . L e e Delco-Remy
Prévost NUMber . . . . . . . e e 56-1723
Model Number . . . . . . . e e e e 1117702
SOMES . . e e e e e e 50 DN
TYPE . o e e 600
Field current at 80 °F (27 °C)

SAMPEIES . . L e e 72-8.0
VOIS L e e e 24
Hot output

SAMPEBIES . . L L e e 270 at 80 °F (27 "C) ambient
VOIS L e 28
~APProXimate rpMm . . . . L e e e e e e e e 3000
Ground . . . o . e e Negative
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REGULATOR

Make . . e e e e e Delco-Remy
Prévost NUMber . . . . . L e e e e e e 56-0030
Model Number . . . . . . e e e 1118447
TYPE o e e e e e e Transistor
Voltage adjustment . . . . . . L L e e e e e e External screw

STARTING MOTOR

Make . . e e e Delco-Remy
Model Number . . . . e e e e e e e e e 1990269
=] £ 12 - 50 MT
37 < 1= 400
Rotation (viewing drive end) . . . . . . L e e cw
Brushtension . . . . . . . . e e e 5 Ibs (2,2 kg) Min.
Voltage . . . . e e e e e 24
No-load test

SVORS  e  e 23
-Minccurrentdraw . . L L L L e e e e e e e e 60 amperes
-Max.current draw . . . L L L e e e e e e e e e 90 amperes
1 L1 R o o 7000 rpm

STARTING MOTOR SOLENOID

Make . . e e e e e e e e Delco-Remy
Model Number . . . . . . e e e e e 1116557
Current Draw 80 °F (27 °C)

-Hold-inwinding . . . . L L L e e 7.35 - 8.2 amps
PUll-inwinding ... L L L e e 48 - 54.5 amps
VoS . . o e e e e e e e e e e e e e e e 24
BATTERY EQUALIZER

Make . . . . . e e e e e Vanner
Prévost Number . . . . . . e e e e e e e 56-1016
Model . . . e e e e 60-50A
AMPEBIES . . . . e e e e e 50 amps
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LIGHT BULB DATA

Trade humber

H4651
H4656
H-3

H-3
93-0266
1893
1893
1893
1157 NA
Hella
Hella
Hella
Hella
Hella
HR464
3796
3796
623

623

623

623

1820
1820
Hella
Hella
1843
456

456

1251
2741
3797
961-4140
F15T8 CW
F15T8 CW
F30T8 Cw4
PL7

Application

Hi-beam, headlamp
Lo-beam, headlamp
Docking & cornering lamp
Fog lamp

Licence plate light

Side directional light

Side marker light
Clearance light

Front directional light
Rear directional light

Stop light

Back-up light

Center stop light

Tail light

Kneeling indicator light
Check engine telltale lamp
Stop engine telltale lamp
Compartment light

Engine compartment light
Step light (front & rear)
Lavatory light

Baggage compartment light
Instrument light - 1/unit
Dome light

Rear entrance ceiling light
Emergency exit lamp
Lavatory occupied lamp
Watch your step lamp
Aisle famp

Switch light - 1/unit
indicator light - 1/unit
Reading lamp

Lighting fluorescent
Lavatory fluorescent
Destination sign fluorescent
Parcel rack front Neon

Watts or
candle power

50 W
35 W
55 W
55 W

32/3
32
32
32
32
10W
2w
2w

10W
10W
0.2

1w
2W
8w
15W
15W
20w
W

Volts Qty
12 2
12 2
12 4
12 2
12 1
12 12
12 12
12 28
12 2
12 4
12 4
12 4
12 1
12 4
24 1
12 1
12 1
24 64
24 6
24 7
24 1
24 20
24 AR
24 4
24 2
24 32
24 2
24 4
24 9
24 AR
24 AR
24 76
34
2
1
22
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SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

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

GENERAL DESCRIPTION

The coach interior is pressurized by its Heating, Ventila-
tion, Air Conditioning (HVAC) units. Airflow and conirols
divide the vehicle in three interrelated zones:

- Driver's zone
- Front section
- Rear section

The interior of vehicle should always be slighlly pros-
surized to prevent dust and moisture from entering
vehicle. Each section has its own fresh air, returning air
and discharge air ducting. The exhaust is mainly done
Ihrq'ugh the favatory ventilator and through normal air-
tighness losses (see fig. 1).

AIR CIRCULATION

Driver’s zone

Fresh alr is taken from a plenum behind the bumper and
enters the mixing box through an adjustable damper.
Returning air is aken through a front dash panel into the
mixing box. The "Driver A/C-heating air recirculation”
control is located on the R.H. dashboard control panel.
Mixed air goes through cooling and heating coils, a fan
and a discharge duct.

The right discharge duct will defrost about 2/3 of the
lower windshield. The lefl discharge duct will defrost the
rest of the lower windshield in front of the driver. The
driver can also with the "A/C-heating main windshield
defroster” control divert'this air flow to the console, from
which he can direct vent to his feet, knees and/or breast
(seefig. 2).

Rear section N

Driver's
zone

Front section >

T
Lavatory

N
-

.........
----------

ﬂ

J

FiG. 1 - Heatlng, ventliation, alr conditloning (HVAC) zones
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Fresh air

Defroster outlels

\
Moy 4 4 fgr?\\?

nees

oo

Feeat Breast Breast

Selection damper

Fresh air damper

. ——‘——-—-'_.__:B

1 S S N

/ N\

Return air
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FIG. 2 - Driver's alr circulation
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16 HEATING AND AIR CONDITIONING

Front zone

Fresh air is taken from the |eft side through a two position
damper. The pneumatically controlled damper can be
fully opened for normal operation or partially closed for
extreme wealher or highly pelluted areas; the "Fresh air
damper” swilch, localed on the R.H. side lower control
panel, controls both front and rear dampers simul-
taneously.

Return air is drawn from two underseat air return boxes
and through an entrance step riser (see fig. 3).

Mixed air then passes through cocling and heating coils
and goes to two separate blowers just underneath the
inside ventilation duct; then, it follows the usual path In
the ventilation duct, between the walls and exhaust at
the bottom of the windows.

Rear zone

The HVAC unit of rear section is Identlcal to the front
section unit. Air flow follows about the same path as in
the front zone, except that the returning air is drawn from
the ventilation duct inlets, located on both sides of the
floor near the articulation and in the step riser near the
lavatory (see fig. 3). Part of the airis also discharged In
the articulation area.

In this zone, there is also an exhaust ventilator in the
lavatory that serves two purposes. First, it eliminates
odors andinthe second place, heats or cools the lavatory
with the vehicle amblent alr. -

The ventllator acts as the main exhaust for the whole
vehicle. Thus, if a smoking compartment is desired, we
recommend the use of the rear section.

NOTE: To remove a sensor, unscrew the retalning plate,
then remove the sensor from inslde of coach; as for the
fresh alr sensors, they must he removed from outslde of
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| ]
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F R ~
> . Fresh air
oo - Return air
ammw Discharge
wmep . Exhaust
SENSOR LOCATION
F : Fresh air
Discharge air
R : Return air coach.
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FIG. 3 - Maln system alr circulation
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SYSTEM OPERATION

The *Passenger A/C-heating” switch, located on the
R.H. side lower control panel, operates the A/C-heating
and ventilation systems (HVAC) in both front and rear
zones simultaneously.

In addition, the "A/C-heating temperature” controls, lo-
cated on the R.H. side dashboard control panel, enable
the independent selaction of the temperature in each of
the three zones. Incase of A/C system failure, switch off
"Passenger A/C-heating” and push to the "On” position
the "Passenger ventilation" switch, located on the R.H.
side lower control panel to activate ventilation only. Fur-
thermore, ventilation may be Increased by opening roof
mounted emergency vents.

Each main unit of the HVAC system is equipped with two
(2) independent fan motors, which are protected by a
manual reset 40 amp breaker. The leeder circuit of these
two breakers is protected by a 90 amp breaker, which is
located in the "Engine” junction box.

To operate air conditioning system when vehicle is sta-
tionary, engine should run at fast idle. During operation

-of air conditioning system, windows should be kepl

closed and doors not left opened lenger than necessary.
In order to prevent battery discharge, HVAC system will

UAS-160< 1M

FIG. 4 - Control modules W973B

not operate if vehicle charging system is not working
properly.

CONTROL

Main system

Temperature control of each main system is connected
to a Honeywell W973B control module (see fig. 4). Air
temperature Is picked up by three (3) identical sensors,
each one located in one of the three (3) returning air
ducts, and by another sensor located in the ventilation
duct {see fig. 3). As shown on figure 6, the sensors are
serles-parallel connecled. The printed circuit board
T7067B (see fig. 5) detects the sensor signal and then
compares it with the driver's setpoint (A/C-heating con-
trol).

This will result in a voltage range (see fig. 7) for the
control module W973B. At this point, a fresh air sensor
located in the fresh air damper on side of vehicle, can
modify this range to anticipate any major change in the
outside temperature. Afterwards, the control module
W973B will select the appropriate staging according to
the aclual conditions.

Ll
rds T7067B

e e
Printed ¢lrcult boa

MAS-1608.1MG

FIG. 5
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Control module W973B
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(2) Two valves openad and pump on
(3) Three valves opened and pump on
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FIG. 7 - T7067B output voltage ramps
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16 HEATING AND AR CONDITIONING

In the heating mode, the stages will be provided by three
(3) paralleled water solenoid valves (normally-closed)
and a water recirculating pump (see fig. 8). Staging will
be defined as follows:

STAGE 1 : 1 water solenold valve is opened, thus
activated

STAGE 2 : 2 water solenoid valves are opened and
water recirculating pump is activated

STAGE 3 : 3 water solenoid valves are opened and
water recirculating pump is activated

MAS-1608.40

FIG. 8 - Three (3) paralleled water solenold valves

In the cooling mode, the number of active cyiindersinthe
compressor will vary according to the slages by means
of electric unipaders. Staging may be defined as follows:

STAGE 0 : Compressor clutch is disengaged

STAGE 1 : 2 active cylinders and refrigerant solenoid
valve is closed ¥

STAGE 2 : 4 active dlinders and refrigerant solenoid
valve is opened

STAGE 3 : 6 active cylinders and refrigerant solenoid
valve is opened

Driver’s system

The temperature control in the driver's system is
provided by the "Driver A/C-heating temperature” con-
trol, and by a thermislor sensor located under dash-
hoard. Al exireme clockwise position, the temperature
control will defiver full heat without any control.

The fan speed will be set by the position of the "Driver
A/C-heating ventilation speed” control which has two
functions. The dlicking noise produced while turning the
control, activates the heating or A/C system according to
the "Driver A/C-heating temperature" control position,
which also acts as a potentlometer. Consequently, it is
possible to gradually increase speed of fan motor from
25% to maximum speed. An electronic module,
mounted on the HVAC unit, analyses the value sent by
the potentiometer, and thus sets the motor speed. This
installation ensures economical operatlon, and a wide
speed range.

The driver's A/C and heating system piping is paralleled
with the main HVAC unit pipings. The three units use the
same refrigerant and coolant, and are linked to the same
condenser and comprassor, even if they are individually
controlled (with the exceplion of the humidistat which
controls the two mainunits). It requires at least one main
unit to engage the compressor magnetic clutch. Conse-
quently, the driver’s unit cannot be operated alone.

DIAGNOSIS OF MAIN HVAC UNIT
PROBLEMS

Troubleshooting the HVAC system is made easier with
the LEDs (light-emitting dlodes) integrated in the system,
and acting as indicator lights.

Each main HVYAC unit is equipped with three (3) LEDs to
indicate the heating mode, and are located as follows:

One (1) red LED located on printed circuit board T70678
and identified “Heal" (see fig. 9). The printed circuit
board picks up the sensor signal, and compares it with
the setpoint established by the driver. After analysis, a
voltage signal, which value is proportional to the analysis
result {sensor vs driver’s setpoint), is transmitted to the
control module W973B. The LED on the printed circuit
board will be llluminated according to the voltage value,
i.e. LED may not be illuminated at first, and then may
gradually reach its maximum brightness or vice versa.

Two (2) other red LEDs connected [n parallel are located
as follows:

One LED is located on the R.H. console under the
thermometer, while the other one is located between the
two (2) printed circuit boards T7067B (see fig. 9). The
two (2) LEDs are connecled in parallel and operate
simultaneously; unlike the other LED®, they are il-
luminated or not ("On" or "Off"). Thelr tunction Is to
Indicate the output of the ¢control module W973B.
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16 HEATING AND AIR CONDITIONING

Led ndlcallng if a sln Is sent by
control module W973B

Led Indleating the output voltage
of printed clrcult board T7067B

FIG. 9

The control module W973B reads the voltage from the
printed circuit board, and as soon as the voltage reaches
4.6 volts, the control module W973B sends a signal to
aclivate stage 1 of the heating sysiem, i.e. one solenoid
valve is activated. At this stage, the two (2) red LEDs will
iluminate to indicate that W973B has sent a signal to
activate heating system. If the other stages are ac-
tivated, the two (2) LEDs will remain illuminated.

The red LED on the R.H. console advises the driver that
the heating system is operaling. The red LED, located
belween the two printed circuit boards, enables the
technician 1o quickly diagnose the probiem.

As for the A/C mode, it is almost the same installation,
except that the red LED on printed circuit board 770678
is identified "Cool". Its operation is, however, identical.

The signis'icant difference lies in the fact that the two {2)
other LEDs connectedin parallel are green. One (1) LED
is located onthe R.H. console for the driver, and the olher
one between ihe two printed circuits boards lor diagnos-
tic purposes. These two (2) LEDs indicate the operation
of the A/C system.

When the humidistal requests the operation of the A/C
system to dry amblent air inside of vehicle, the two (2)
green LEDs will iluminate to indicate tie operation of this
sysiem. However, the "Cool" red LED on the printed
circuit board will not illuminate, because the humidisiat
control bypasses printed circuit board T7067B. It is thus
normal for the driver who requests heat by means of the
"A/C-temperature” switch, that the red and green LEDs
illuminate simultaneously. This corresponds to the
operation of the heating system to heat vehicle, and to
the operation of the A/C system to dry air.
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16 HEATING AND AIR CONDITIONING

MAIN HVAC UNIT TROUBLESHOOTING GUIDE

System does not operate with the "Passenger A/C- heating" switch to the "On" position

Repair charging circuit

Reset breaker

Opens
again

Replace relay R-5

Reset breaker

Opens
again

Rspair short circuit

Repalr shor circuit

Replace relay R-28

Replace defective component

Check that charging system operates No
Yos
Check breaker CB-53 Open
Closed
Check relay R-5 Defeclive
Good
Check breaker CB-54 Open
Closed
Check relay R-28 Defeclive
Good
Check ventilalion system components:
i EL‘?Z;? rs Dofective
- Electric wiring

- Blower motors

Good

See "No temperature control” chart
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16 HEATING AND AIR CONDITIONING

No temperature control chart

Ventilation operates, but there Is “no temperature control"

Turn "A/C-heating temperature” control to extreme clockwlse or counterclockwlse position
(warm or cold)

Set humidistat to Its maximum clockwise position to Inhiblt operatlon of A/C system which
could alter data.

Check If LED, located on printed circult board T7067B, Is very bright when It Indlcates the se-
lected mode.

YES NO
See following page
Check if LED, located betwsen No Check if voltags is equal No Chack 24 volt slectric circuit
the two printed circuit boards to 24 volts at central ~ feeding central terminal of
corresponding to the selected tarminal of control the contral module W973B stages
mode, is illuminated module W973B stages
Yes Yes
Chaeck that wiring and operation Revgplace conirol module
of the following components Wwo73B
are correct;

- water solenoid valve and
recirculating pumgp (if heating
mode has been salected)

- magnetic clutch, refrigarant
sotenold valve, and compressor
elactric unioader (if A/C

mode has baen sselected)

No

Repair or replace as necessary

16-8
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< A/

The LED, located-gyw™®en printed clrcult board T7067B, Is dimmed or not llluminated

Check that voltage is equal to
20 volts belween ferminals 1
and 2 of printed circuit board
T7067B

Yes

Check that potentiomster
resistance value {"A/C-
heating temperalure”
conlrel) is in accordance
with Table 1 (see note 1)

No

Chack that control module
Wflit?fiB ouiput vollage is 20
volts

No

Yos

Repalr electric wiring
belween terminals 1 and 2 of
T7067B and 20 valt ouiput of
conirol module W973B

Yos

Check that sensor resistance
values are in accordance with
Table 2 (see note 2)

Mo

Replace potentiomater
("A/C-heating lemperature”
control) or repair eleclric
wiring accordging 1o result
in MNote 1

Yeas

Reglace printed circuit board
T7067B !

Replace sensor or rapair
electric wiring according
to result in nots 2

Check that voltage is equal
1o 24 volts at control
module W9738B input

No

Yes

Replacs contro}
module W973B

Check 24 volt feeder
circuit of control module
Wo73B
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Note 1: Checking potentiometer
resistance value

Disconnecl 2 pin conneclor located inside "Engine”
junction box on back of printed circuil board T70678B.
Locate the two (2) female terminals (which were con-
nected to male terminats P1 and P2), and using an
ohmmeter connected according to the indications given
in Table 1, check If readings maltch with data of Table 1.
At ilem P3, place the ohmmeter probe on head of screw
#1 of printed circuit board.

NOTE: Readings may be slightly higher than those
In Table 1 due to the length of the wires routed
between printed circult board T7067B and the poten-
tiometer,

if reading does not match, check if potentiometer or
wiring between potentiometer and printed circuit board
is defective. In such case, proceed as follows:

Disconnect connector C356 under dashboard, right be-
hind potentiometer. Locate 1erminals corresponding lo
the green (P3), red (P1), and brown (P2) wires on male
connector. Using an ohmmeler connected according to
the indications given in Table 1, check if readings match
with data of Table 1.

If readings match, trouble is located in wiring between
printed circuit board T7067B and connector C356. If
reading does not match, potentiometer is defeclive.

(RED) P1

CIRCUIT DIAGRAM OF DUAL POTENTIOMETER
(A/C-HEATING TEMPERATURE CONTROL)

570 ohma

(BROWN) P2  P3 (GREEN)

800 ‘__g RED LEVER
chmy g

——&p1 20 ochmy
(RED LEAD) |eeep 1y

D—
seo L 8 l
ohmt £ ¢ 1 eLUE LEVER

g

———4@ P2 (BROWN LEAD)

g {GREEN LEAD}

P1 (RED)

500 ohma POT.

800 ohms POT.

20 ohs P2 (BROWN)
P3
(QREEN)

-DUAL POTENTIOMETER

POTENTIOMETER RESISTANCE
CONNECTIONS
£
 EMPERATURE P o Ps/P2 P2 / P1
heating | oooling
Min. Max. 534 ohma 19 ohms 515 ohme 1048 ohme
483 20 473 964
426 24 402 826
a62 ohme 27 ohma 225 ohms 673 ohms
284 a2 252 632
210 34 176 383
143 ohmsg 30 ohms 104 ochme 243 ohme
Max. Min. 78 45 31 103
MAS-16T LIMG
TABLE 1
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Note 2: Checking the sensor re-
sistance values

Remove the eight (8) screws (#1 to #8) on the printed
circuit board and move it away from its suppon, which
holds the junction terminals, Locate terminals #6 and #7
on suppoit, and using an ohmmeter, note the reading
between these two terminals. (The board is moved away
from its support to isolate the sensor electric circuit from
the printed circuit board). Compare reading with data of
Table 2 given in the "Recirculating Air Sensor” curve.
Temperature ai the bottom of Table 2 is ihe temperature
picked up by the sensor at the lime of verification.

Reading between terminals 6 and 7 corresponds to the
total resistance of the four (4) series-paralleled sensors.
Thus, if reading does not match with Table 2, check if
problem is located in sensor or wiring.

Testing each sensor

Remove screen over the air return box inside the vehicle
(refer to fig. 3 for sensor location), disconnect the sensor
connectlor, and with an ohmmeter, note sensor reading.
Compare reading with data of Table 2 given in the
"Recirculated Air Sensor” curve. The four (4) sensor
curve is again used, since each sensor, taken individual-
ly, has the same resistance than the four (4) series-paral-
leted sensors taken together.

Repeat this procedure for each of the tour (4) sensors in
order to locate defective unit.

If all sensors check good, the problem is located Inwiring,
between terminals 6 and 7 ar_1d the sensors.

5000
4800

4800

AY

4400
4200

4000

3000

8600
3400

3200
3000

3000 AT 77%F {28°C)

2800

2800

2400

RESISTANCE (OHMS)

2200

2000

1800

1600

1400 RECHCULATEy
1200

AR sEngoR

1420 AT 771°F (2?‘(})

1000

800
g00

400

200

70 75 .
(21) (24)
TEMPERATURE (5]

80 85
(18) {18)

7,

100 *F
(a8) (°¢)

80 as 80 05
@n (29) (32) (3s)

RN~ R

MAS-18T21MQ

TABLE 2 - Reslstance range t? according to amblent temperature sensors
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Fresh air inlet sensor

Desctiption

Each main HVAC unit is provided with a fresh air sensor,
located in the fresh alr damper. The fresh alr sensor
consists in a thermistor sensing element mounted in &
tubular probe. The negative temperature cosfficient
characteristic of the thermistor element causes its resis-
tance to decrease as the sampled air temperature In-
creases. The fresh air sensor provides heating and
cooling anticipation to the system at a sensttivity ratio of
25:1, In other words, a 25 °F (14 °C) Increase in fresh
alr Inlet temperature corresponds to a 1 °F (0,6 °C)
decrease in'set temperature. Thus, if sensoris short-cir-
cuited or in an open circuit condition, the conlrol system
will be slightly affected, i.e. the temperature inside of
vehicle will be about 2 or 3 °F (1 or 2 °C) lower or higher
than the temperalure selected by the driver with the
"A/C-heating temperalure” control.

Checkout

1. Sel the ohmmeter scale to R X 1000.

2. Disconnect terminal T1 ¢onneclor from the sensor
located on control module W973B.

3. Connect a wire of the ochmmeter to terminal T of
control module W973B, and the other wire of the
ohmmeter to the loose wire of sensor.

4. The ohmmeter reading will vary according to the
temperalure picked up by the sensor. The fresh alr inlet
sensor resistance must vary between 1600 and 4800
ohms. Refer to Table 2 for the resistance readings at
different temperatures. If reading does not maich with
the data of Table 2, replace fresh alr inlet sensor.

MAIN HVAC UNITS

Description

Two main identical HVAC units are provided, and are
respeclively located in the first baggage compartment
and in the last baggage compartment. Each maln unit
contains:

2 electric blower motors

2 forly (40) amp circuit breakers
2 heater cores

- 2 evaporalors

2 thermostatic expansion vaives
- 2airfiters -

- 1 temperature sensor

The blower motor draws air through an air filter, then
through the evaporator coil where it is cooled and
dehumidified; afterwards, it goes through the heater core
where the air temperature is raised to the temperature
level as determined by the "A/C-heating temperature”
control.

Maintenance

No special maintenance Is required on a main HYAC unit,
with the exception of cleaning the two (2) air fillers avery
10,000 miles (16 000 km) or as required according to
operating conditions, using the following procedure:

1. Unscrew the six 1/4 turn screws retaining the access
panel,

2. Pullon the filter and discard it (see fig. 10).

3. Place a new filter with the arrow pointing in the same
diraction of air flow (down).

4. Reinstallthe access panel and secure with the six 1/4
turn screws.

5. Repeat the same procedure for the other filter located
at the other end of the unit.

" OPFIGIS. MG

FIG. 10
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Main HVAC unit removal

1. Drain the heating system as explained under "Drain-
ing the heating system".

2. Pump down the refrigeration system as explained
under “Pumping down".

3. Set the 24 volt main disconnect switch to the "Off"
posilion,

4. Disconnect the feed wire (+24 volts) on side of unit
near the circuit breaker.

5. Disconnect the ground wire on side of unit near the
other circuit breaker.

6. Disconnecl the two sensor connectors.

7. Loosen cltamp on each drain hose, then remove hoses
from the unit.

8. Loosen the two clamps retaining the flexible air duct,
then remove duct. Refer to figure 11.

NOTE: Petform steps 9 and 10 on side where the unit
will be removed.

9. Remove the twelve (12) screws retaining the molding
on unit, then the molding.

10. Remove the two {2) nuts securing the retainer plate,
then the plate.

NOTE: The retalner plate Is located at rear of duct
and Is accessible only when duct has been removed,

11. Repeat siep 8 on other side of HVAC unit.

i2. Disconnecl and remove the two reirigerant lines
connecting the existing lines to those of the HVAC unlt.
Cap open ends of the fines and open fittings to prevent
further contamination of the system.

WARNING: Always wear goggles when handling
refrigerant lines 1o prevent personal Injury. Crack
the lines and allow refrigerant to escape from the
system before completely disconnecting the lines.

13. The HVAC unit is provided with glides. As unit can
slide out of its compariment from either side of vehicle,
push on one of its extremities. If unit does not slide
easily, remove the angle iron screwed to the compart-
ment ceiling and seated against the unit.

WARNING: Use an adequate supporting device
(preferably a forklift truck) to support the unit at the
other extremity during removai.

Main HVAC unit installation

Reverse removal procedure. Fill the heating system as
described under “Filling heating system" and add
refrigerant as described under “Adding refrigerant”.

Drip pan

Blower access pane|:

MAS-1611.IMG

FIG. 11

- BLOWER MOTOR

Removal <7~

1. Set the 24 volt main disconnect switch to the "Off*
position.

2. Unfasten the six (6) latches securing the drip pan
under the HVAC unit, then remove pan.

3. Remove the nine ($) bolls retaining the blower access
panet (fig. 11).

4, Remove the set screw securing the blower to the
motor shatft, then separate blower from shaft.

5. From under the HVAC unil, note position of the two
(2) wires on the motor terminal board, then disconnect
wires.

6. Loosen and remove the four {(4) motor bracket retain-
ing bolts and washers, while supporting the motor to
prevent it from falling. Note quanlity and position of
shims under motor bracket, then remove motor.

NOTE: The left and right motors Inside the HVAC
unlt are ldentlcal; howaver, the directlon of rotation
and thelr electric connectlons are different; the
blowers are different and are not Interchangeable;
{hus, note position of each blower before removal In
order to replace them In thelr approprlate location.
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: o
Disassembly -~

Preliminary disassembly s
1. Remove the brushes.

2. Unscrew the flange retaining screws on the shaft end
side (opposite to the commutator end frame}, and
separate flange from frame {see fig. 12),

3. Remove flange and rotor assembly by pushing bear-
ing shaft toward the commutator end frame.

4. Separale flange from rotor.

Disassembly

1. Perform preliminary disassembly.

2. Note carefully the position of the brush holder ring and
the connections on the flange suppoit.

3. Unscrew and remove the ilange on the commutalor
end frame.

4. Remove the brush holder ring.

5. Finally, separate the following parts: brush holders,
brush boxes, terminal board, bearings, etc...

: e

Maintenance --'~ r

Checking operation of brush in holder<’

Lift brush slightly 1/8" {3 mm) and release it; brush must
produce a dry noise.

Checking brush wear .
M T

i
Replace the brushes If less than one third of the usabio
brush length is left {17/64" (7 mm)). Clean brushes with
a clean cloth impregnated with gasoline or alcohol.

WARNING: Cleaning products are flammable and
may explode under certain conditlons. Always
handle In a well ventllated area.

Checking commutator

The surtace must be polished. A brown-black colored
surface is normal and indicates a good switching. En-
sure there Is no evidence of arcing or metal chips.

~ Lubrication

The motor is provided with two (2) sealed bearings which
require no maintenance.

Reassembly
Reverse disassembly procedure.

Installation

Reverse removal procedure. Apply grease on the motor
shaft to ease blower instaflation. If wire connsections are
reversed on the motor terminal board, the direction of
motor rotation will be changed, thus rendering the motor
inefticient.

Brushes

Bearing

Commutator end
flange

Terminal board

Front flange
N b — Bearing
N Circlips
Rotor

MAS-{612IMO

FIG. 12
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AIR CONDITIONING SYSTEM

Description

The schemalic of figure 13 shows the A/C system and its
components. The system is equipped with a 6 cylinder,
05G Carrier compressor and R-22 Freon, thus providing
a 12 ton A/C capacily. The receiver is mounted under-
neath the condenser, with a sight glass pointing out when
the condenser door is opened. A small access panel
allows viewing of the filter dryer sight glass for an easy
day-to-day relrigerant charge verification.

The refrigerant at the outlet of condenser flows in the
receiver tank, then leaves again the receiver In order to
circulate in subcooling rows of the condenser, and finally
is routed to the evaporators. This recirculation ensures
a liquid line to the evaporator.

The magnetic clutch will be engaged approximately 50
seconds after an A/C request, due 1o a fime delay
module. This time delay avoids continuous engaging
and disengaging (cycling) of clutch.

Refrigerant

The refrigerants used are commonly known by their trade
name: Freon-22, Isotron-22, or Genetron-22. Regard-
less of the brand, refrigerant-22 must be used in this
system. The chemical name for refrigerant-22 is
monochlorodifluoromethane.

Refrigerant characterlstics,

Refrigerant exists as a gas at atmospheric pressure and
must be held under pressure to remain liquid. Atordinary
temperatures, it will exist as a liquid under a pressure of
about 75 psi (516,75 kPa). Reirigerant is coloriess In
both its liquid and gaseous states, and it has very little
odor; however, a distinct odor may be detected in large
concentrations.

Refrigerant is nonpoisonous, nonflammable, nonex-
plosive, as well as being noncorrosive to any of the
ordinary metals. Goggles should be worn whenever
thore is the slightest possibility of refrigerant coming in
contact with the face or eyes, because refrigerant
gvaporates and cools so rapidly that it will cause an injury
similar to frosbite.

WARNING: Refrigerant In ltself Is nonflammable,
but If it contacts an open flame, It wlll decompose In
phosgene gas which Is toxIc.

Procurement

Refrigerant is shipped and stored in metal ¢ylinders. It
Is servicad in 22 and 100 pound (10 and 45 kg) ¢ylinders.
Approximately 44 pounds (20 kg) are used In the system.

It will be impossible to draw ali the refrigerant out of the
cylinder; however, the use of warm water when charging
the system will ensure the exiraction of a maximum
amount of refrigerant from the cylinder.

(R R

-~——— High pressure line
----- Low pressure llne

Compressor

Receiver

Condenser
Condenser fan

Rear main evaporalor

oG

w o NS

Front main evaporator

Driver's evaporator

Refrigerant solenoid valve (normally closed)
Filter dryer

MAB-1613.MG

FIG. 13 - Refrigerant clrcult
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Precautions in handling refrigerant

Do not leave a cylinder of retrigerant uncapped.
Do not subject the cylinder to high temperatures.
Do not weld or steam clean on or near the system.
Do not fill a cylinder completely.

5. Do not discharge vapor into an area where a flame is
exposed.

6. Do not expose the eyes to liquid refrigerant.

All refrigerant cylinders are shipped with a heavy metal
screw cap. The purpose of the cap is to protect the valve
and safety plug from damage. It is a good practice to
replace the cap after each use of the cylinder for the
same reason. If the cylinder is exposed to the sun
radiant heat, the resultant increase in pressure may
cause the safety plug 1o release or the cylinder to burst.

For the same reason, the refrigerant cylinder should
never be subjected to excessive temperature when
charging a system. The refrigerant cylinder should be
heated for charging puiposes by placing it in 125 °F
{62 °C) waler, Never heat above 125 °F (52 °C) or use
a blowtorch, radiator, or stove to heat the cylinder.

Welding or steam cleaning on or near any refrigerant line
or components of the A/C system could build up
dangerous and damaging pressures in the system.

if a small cyfinder Is ever filled from a large one, never
fill the cylinder completely. Space should always be
allowed above the liquid for expansion. Woeighing
cylinders before and during the transfer will determine
the fullness of the cylinders.

WARNING: One of the most Important precautions
when handling refrlgerant consist In protecting the
eyes. Any liquid refrigerant which may accldentally
escape Is approximately -40 °F (-40 *C). If refrigerant
comes In contact with the eyes, serlous Injury could
result., Always wear goggles to protect the eyes
when opening refrigerant connectlons.

Discharging large quantities of refrigerant into a venti-
lated room can usually be done safely as the vapor would
produce no ill effects. However, this should not be done
if the area conlains a flame-producing device such as a
gas heater. While refrigerant alone is nonpoisonous,
heavy concenlrations of it in contact with a live flame will
produce a poisonous gas. The same gas will attack all
metal surfaces.

el

Treatment In case of Injury

If liquid refrigerant comes in contact with the skin, treat
the injury as if the skin was frost-bitten or frozen.

if liquid refrigerant comes in contact with the eyes, con-
sult an eye spacialist or doctor immediately. Give the
following first ald treatment:

1. Do not rub the eyes. Splash eyes with cold water to
gradually bring the temperature above the freezing point.

2. Apply drops of sterile mineral oil (obtainable at any
drugstore) in the eyes to reduce the possibility of infec-
tion. The mineral oil will also help in absorbing the
refrigerant.

Precautions in handling refrigerant lines

1. Allmetal tubing lines should be frae of kinks, because
of the restriction that kinks will offer to the flow of
refrigerant. Tha refrigeration capacity of the entlre sys-
tem can be greatly reduced by a single kink.

2. The flexible hose lines should never be allowed to
come within a distance of 2 1/2" (6,3 cm) of the exhaust
manifold.

3. Use only sealed lines from parts stock.

4. When disconnecting any fitiing in the refrigeration
system, the system must first be discharged of all
refrigerani. However, proceed very cautiously, regard-
less of gauge readings. Open very slowly, keeping face
and hands away so that no injury can occur, if there
happens 1o be liquid refrigerant in the line. If pressure is
noticed when fitting is loosened, allow it to bleed off very

slowy.

WARNING: Always wear safety goggles when open-
Ing refrigerant lines.

5. In the event any line is opened to atmasphere, it
should be Immediately capped to prevent entrance of
moisture and dirt.

6. The use of the proper wrenches when making con-
nections on Q-ring fittings, is important. The use of
improper wrenches may damage the connection. The
opposing fitting should always be backed up with a
wrench 1o prevent distortion of connection lines or com-
ponents. When connecting the flexible hose connec-
tions, it is important that the swaged fitting and the flare
nut, as well as the coupling to which it is attached, be
held at the same time using three different wrenches to
prevent turning the fitting and damaging the ground seat,

7. The O-rings and seats must be in perfect condition.
The slightest buir or piece of dirt may cause a leak.

8. O-rings should be coated with refrigeration oil (525
viscosity) and installed on the line before the line is
inserted Into the fitting to prevent damaging the O-ring.
If leaks are encountered at the couplings or conneclors,
no attempt should be made to corect the leaks by tighten-
ing the connections beyond the recommended torque.
The O-rings are designed to seal at the specitied torque
and overtightening the connection does not result in a
satisfactory and permanently sealed connection. The
connection must be disassembled and the cause of the
leak (damaged O-ring, defective lines, etc.) corrected.
Use new O-ring.
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Pumping down

Description

This procedure is intended to reduce refrigerant (Freon
22) loss by Isolating it in the compressor and the receiver
tank, as well as in thelr connecting line, in order to carry
out repairs on other sections of the air conditioning
syslem (lines and components).

WARNING: When alr condltioning system must be
opened, refer to previous heading "Precautions in
handiing refrigerant” to prevent any Injury.

Procedure

1. Close the outlst vaive on the receiver tank by turning
it clockwise until the valve is frontsealed, backseat the
suction valve on the compressor, install an appropriate
pressure gauge set, then turn the valve forward 1/4 turn
to enable a visual check of the suction pressure.

2. Disconnect the conneclor at the “Low pressure
switch", then install a jumper wire,

NOTE: This jumper wire will allow the clutch to
remaln engaged after pressure drops below 35 psl
(241 kPa).

3. Open the third R.H. side baggage compartment door,
locale “Engine function box", remove the screws retain-
ing the panel on side of box, then remove the panel.
Using the decal at back of panel to ease identification of
diodes, locate diodes D-6 and D-9, then connect a
jumper wire at the bottom part of each diode (i.e. on the
end opposite to the grey stripe). In fact, wire 2B will be
connected to wire 31A (see fig. 14).

NOTE: The jumper wire will restrict compressor
cperation to two (2) cylinders.,

4. Start lth,engine, turn "On" the "Passenger A/C-heal-
ing", 16l Adjust "A/C-heating” controls to maximum A/C
position.

5. Run the compressor until pressure reaches 1-2 psl,
(7-14 kPa).

NOTE: During this operation, care must be taken not
to flll the recelver tank over the sight glass. it may
be necessary to vent the tank. Always allow
refrigerant plping and units to warm up to the am-
blent alr temperature before opening system or
sweating wlil take place Inside the lines.

6. Stop engine, and close compressor outlel valve by
turning it clockwise until properly seated.

7. Close compressor suction valve by tuming it clock-
wise until it is properly seated.

i

FIG. 14

Adding refrigerant

Use the suction service valve on the compressor to add
refrigerant to the system. Backseat the valve and con-
nect a charging line from the refrigerant cylinder to the
valve loosely. Tighten connection at level of refrigerant
cylinder and open tank end slightly to purge air from the
charging line. Tighten the charging fine at the compres-
sor, Screw in the stem of suction valve approximately
two turns. Start the engine and run at fast idle. Add
refrigerant until the system innerpressure value matches
the data ot Table "High pressure vs exterior temperature”
hereafter. Always charge the system with the cylinder
upright and the valve on top to avoid drawing liquid out
of the cylinder,

NOTE: Bubbles In the fliter dryer sight glass do not
always Indicate a lack of refrigerant. It may be the
starling of an evaporation as the filter dryer Is lo-
cated In a relatively warm compartment. Conse-
quently, refer to the table "High pressure vs exterior
temperature” before adding refrigerant to avold
overcharging system. When charging an empty sys-
tem, welgh the amount of refrigerant put Into the
system. This wlll eliminate any possibllity of over-
fllling. A full charge Is exactly 44 pounds {20 kg).
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A/C SYSTEM COMPONENTS

Compressor

Belt replacement
See "A/C compressor belt replacement”in section 3.

Troubleshooting guide

A preliminary check may be made by simply feeling the
cylinder heads with the unit in operation at ambient
temperatures of 35 °F (2 'C) and below. The cylinder
heads are Internally divided into suction and discharge
halves; the lower half of the cylinder head is the suction
side, and it should be relatively cool to the touch, as
opposed to the hot upper discharge side. If a vaive plate
or head gasket is blown, or a compressor unloader Is
stuck open, partially compressed refrigerant vapor will
be circulated between the suclion and discharge sides
of the head. The affected cylinder head willthen have a
relatively even temperature across ils surface and be

MASIS14AIMG

neither as hot as the normal discharge temperature, nor
as cool as the normal suction temperature.

Broken suction valves are probably the most difficult item
to determine without opening the compressor. Depend-
ing onthe condition of the cylinder walls and piston rings,
a compressor in good condition should be able to pull a
vacuum of 20" Hg with the suction service valve
frontseated. Failure to reach this value would require
disassembly of the compressor to determine actual com-
ponent conditions.

Blown head gaskets:

Symptom: - Loss of unit capacity at low temperature
- Even cylinder head temperature
Cause: - Improperly torqued cylinder head bolts
- iImproperly positioned gasket at assembly
- Warped cylinder head
- Severe liquid refrigerant floodback
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Blown valve plate gaskets:

Symptom: - Loss of unit capacity at medium and low
temperaturas

- Vory hot cylinder head surface
- Higher than normal suction pressure
Cause: - Improperly torqued cylinder head bolts
- Severs liquid refrigerant floodback

- Qil'slugging caused by an overcharge of oil
or flooded staris

- Disharge valves not seating properly {liquid
drainback during shutdown)

Broken suction valves:

Symplom: - Loss of unit capacily at all temperatures

- Compressor unable {o pull extremely
low vacumn with suction service valve
frontseated

Cause: - Repeated liquid refrigerant floodback
- Flooded starts
- Overcharge of oil

- Discharge valves not seating properly
(liquid drainback during shutdown)

- Expansion valve not controlling properly

Unleoader valve stuck open:

Symptom: - Loss of unit capacity at all temperatures
- Higher than normal suction pressure
- Even cylinder head temperature
Cause: - Unloader body stem bent

- Foreign material binding unloader
piston or plunger

Cylinder wall wear - broken piston rings:

Symptom: - No apparent loss of capacity except at
extreme low temperature applications
-10 °F (-23 °C) and below

- Low crankcase oil level during operation,
oil returns to crankcase at unit
shuldown

Cause of erratic ol levels:
- Broken piston rings
- Cylinder bore out of round
- Hole in piston
- Qil equalizer passage in crankshatft blocked
- Oll return check valve stuck closed

Maintenance

For the maintenance of A/C compressor, see the "Carrier
Compressor Operalion and Service Manual"included at
the end of this section.

Magnetic clutch

Refer to Carrier service information entitled "Housing-
mounted electric clutch” at the end of this section for the
description and maintenance of the magnetic clutch.

Time delay module

Atime delay module located inside the "Engine junction
box" and mounted under the six (6) main circuit
breakers, Is connected In series with the feeder clrcuit of
the compressor magnetic clutch, This module allows a
50 second delay following a compressor clutch request
and its actual application, to avoid continuous engaging
and disengaging (cycling) of cluich.

Condenser

The condenser coil is hinge mounted on the L.H. side of
the engine compartment door. Since the condenser’s
purpose is to dissipate heat from the hot refrigerant, it is
important to keep the cooling coils and fins clean. A
clogged coil will cause high discharge pressure and
insufficient cooling.

Check ihe external surface of the coll at regular intervals
(5000 miles (8 000 km) or more often according to
operating conditlons) for dirt or any other foreign matter.
Flush the condenser coil from inslde out, using a water
jet or water mixed with air pressure. Direct the pressure
straight through the coll to prevent bending of fins.

CAUTION: Do not use high pressure to prevent
bending of fins.
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Receiver tank

The receiver tank is located under the condenser and is
fixed by four retaining bolts. The function of the receiver
tank is to store the liquid refrigerant. The receiver tank
is provided with an outlet valve on its outlet side which
permits isolation from the rest of the system. In case of
extrame pressure rise in the liquid receiver tank, a pres-
sure relief valve (see fig.15} will break at 450 psi (3 103
kPa) and relieve the receiver tank pressure.

A tlet valve

B Pressure rellef valve

MAS-1615IMG

FIG. 15 - Recelver tank

Filter dryer

Description

A filter dryer located in the engine compartment, is
installed on the circuit between the condenser and
solenold valves. It is used to ghsort meisture from the
refrigerant. The filter should be replaced if the system
has been opened to prolonged exposure as shown by
the moisture indicator sight glass.

Replacement

The filler is of the disposable type. Whsen replacement
is required, remove and discard the complete unit and
replace with a new unit of the same type according to this
procedure:

1. Isolate the refrigerant in the receiver tank by following
the "Pumping down"procedure stated previously.

2. Change the filter dryer as a unit.

3. Admit a small quantity of refrigerant (R-22) to the low
side of the system. Check for leaks. Return the system
10 normal operation.

CAUTION: Do not use carbon tetrachloride or
similar soivent to clean parts. Do not use steam
guns. Use mineral spltits or naphta. All paris
should be thoroughly cleaned. Use a silff brush to
wash dirt from grooves, holes,etc.

WARNING: Cleaning products are flammable and
may exploede under certaln conditlons. Always
handle in a well ventiiated area.

Moisture indicator

The moisture sensitive element consists of a color
changing ring which is reversible from pink to blue and
vice versa as the moisture content In the refrigerant
changes. Pink indicales a wel refrigerant, light violet
{caution) and blue indicates a dry refrigerant.

Since ternperature changes affect the solubility, the color
change will also vary with the refrigerant temperature.
The following table shows the color change for R-22 at
various moisture levels and liquid line refrigerant
temperatures.

REFRIGERANT R-22
INDICATOR GOLOR
TEMPERATURE | BLUE LIGHT VIOLET PINK
{ppm) {(ppm) {ppm)
75 °F (24 °C) Bolow 30 30-120 Above 120
100 'F (38 'C) | Below 45 45-180 Above 180
125 'F (52 'C) | Below 60 60-240 Above 240

ppm = parts per million {moisture content)

A moisture level of 60 ppm for refrigerant 22, indicated
in the blue color range of the above table, is generally
consldered dry and safe. A color indication of light blue
to light violet indicates the caution range of moisture
tevel. For posilive protection, the drying of the system
should be continued until the color of the element turns
deep blue.

Moisture is one of the main causes of chemigal instability
or contamination In air conditloning systems. If moisture
is preseni, it can corrode the valves, condenser and
evaporator coils, compressor and other components
causing a malfunction and eventual failure of the system.
Uncontrolled moisture in the system can result in very
expensive multiple component replacements if not cor-
rected at an earily stage. The molsture indicator permits
an early detection of moisture in the system, and when
corrected by a dessicant charge, system contamination
is greatly minimizad.
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Refrigerant solenoid valve

Description

Three {3) identical normally-closed solenoid valves regu-
late the flow of refrigerant {see fig. 16). The driver’s A/C
unit vaive is located on the ceiling of the compartment at
rear of front bumper. The two (2) other ones are located
near the main HVAC units (HVAC), and are accessible
through the baggage compartments.

MAS-1E161MG

FIG. 16 - Refrlgerant solenold valve {without coll)

Manual bypass

This type of solenoid valve is equipped with a manual
operating stem. The 3/16" square stem located on the
bonnet is exposed when seal cap is removed. To
manually open valve, turh stem 1/2 turn ¢ounterclock-
wise. To manually close the valve, turn stem clockwise
until light against seat. Manual stem must be in closed
position for automatic electric operation.

Coil replacement

1. Disconnect connector from the coil connector.

2. Take out the retaining screw at the top of the coil
housing. The entire coil assembly can then be lifted off
the enclosing tube.

3. Place the new coil and yoke assembly on the enclos-
ing tube; lay data identification plate in place.

4. Insert the coil retaining screw, rotate housing to proper
position and tighten screw securely.

5. Connect connector from coil connector.

Valve disassembly

1. Remove the coil as staled previously.

2. Pump down the system as stated earlier in this
saction.

3. Remove the four {4) socket head screws which hold
the body and bonnet together {see fig.17).

4. Carefully lift off the bonnet assembly (upper part of
the valve) so that plunger will not faliout. The diaphragm
can now be lifled oul.

CAUTION: Be careful not to damage the machined
faces while the valve is apart.

NOTE: The above procedure must he followed
before brazing solder type bodles into the line,

Valve reassembly

1. Place the diaphragm in the body with the pilot port
extension up.

2. Hold the plunger with the synthetic seat against the
pilot porl.

3. Make sure the bonnet O-rings are in place, then lower
the bonnet assembly over the plunger, making sure that
the locating sleeve in the bonnet enters the mating hole
in the body.

4. Insert the four (4) socket head screws and tighten
evenly.

5. Replace the coil as stated previously.

6. Admil a small quantity of rerigerant (R-22) to the low
side of the system. Check for leaks. Return the system
o normal operation.

Bonnet & enclosing
tube assembly

O-rings !

Plunger assembly —»

Diaphragm assembly ———— > ™

Body assembly

MAS-161 714G

FIG. 17 - Refrigerant solenold valve disassembly
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HUMIDISTAT

Desctiption

This control, which is frequently used in houses, ac-
tivates a humidifier in cases where the humidity rate of
ambient air in house is lower than the rate selected
manually on the humidistal. The same control is used
on this vehicle, with the exceplion that Inside ambient air
of vehicle must be dried when the humidity rate is too
high. To do so, the signal transmitted by the humidistat
is reversed by the use of normally-closed relays.

Airis dried by operating A/C systems. Thus, the humidis-
tat is a control which enables the bypassing of the A/C
system conirols. The normally-closed relay R-32 bypas-
ses the front main A/C unit control, and the R-30, the rear
main A/C unit conirol. Both relays are located in the
"angine” junction box. This means that when the heat-
ing system is operating, the A/C systemcan also cperate
simultaneously. Only ona humidistat regulates the front
and rear main A/C systems. The control is located on
the ceiling of the first baggage compartment in front
section, near the A/C-heating unit. The humidistat sen-
sor is located in the plenum to the side of control.

Setting

Set humidistat control to provide a humidity rate of 30%.

Checkout

1. Start engine and switch on the "Passenger A/C-heat-
ing" switch.

2. Turn clockwise the two "A/C-heating temperature"
controls in order that the two {2) main units operate in
the healing mode. The two (2) red LEDs located under
the R.H. side console should illuminate to indicate that
the two {2) main healing units are operating.

3. Turn the conirol knob of the humidistat counterclock-
wise 1o the "Off" position. Al this moment, the two (2)
main A/C units should start operating. The two (2) green
LEDs located under the R.H. side console should also
illuminate to indicate that the two {2) main A/C units are
operating.

4. Turn the control knob of the humidistal clockwise to
its maximum position; the two (2) main A/C units should
shut off immediately. The two (2) green LEDs shouldturn
off.

5. Reset humidistat control in order to provide a humidity
rate of 30 %.

Maintenance

Do nof apply oil to any part of the humidistat. To insure
trouble-free performance, the nylon element should be
inspected periodically. Dirt and grease will not damage
the element, but may reduce its sensitivity. If necessary,
remove accumulated dust and dirt with a soft bristled
brush.

CONDENSER FAN HYDRAULIC
SYSTEM

Description

The 26" diameter condenser fan is hydraulically driven
(see fig. 18), and as the compressor, its speed will vary
according to the engine rpm, since the pump is belt
driven from the engine. The fan motor speed will vary
almost accordingly to the engine speed, at about 50 pm
less.

The condenser fan motor normally functions along with
the compressor, except in the two following conditions:

1. High pressure at compressor.
- Fan Is still operating.
- Compressor magnetic clutch is disengaged.

2. Pressure in receiver tank has not build up to 150 psi
(1 035 kPa).

- Fan is not operating.
- Compressor magnetic clutch is engaged.

The on/off control of the fan is provided by a normally-
opened {NO) solenoid control relief valve. When
solenoid is energized, the relief valve ventis blocked and
the valve will work as a normal safety relief valve, and
will only dump 1o the tank at an approximate pressure of
1250 psi (8 618 kPa).

When the solenoid is deenergized, the relief valve is
vented, and a low pressure (about 15 psi (103 kPa)) will
open the valve and divert the flow to the tank.

A heat exchanger is serles mounted alter the fan motor.
Consequently, oilis cooled only when required, i.e. when
the fan motor is operating. Moreover, a check valve
which opening pressure is set at 5 psi (34 kPa), is located
in a line paralleled with the heat exchanger line, in order
that ofl bypasses the heat exchanger in the event of
clogging, or that oil is too thick.
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6

POWER STEERING
SIDE

I o

Hydraulic oil tank cap & dipstick
Hydraulic oil tank

Reserve tank vent port

Return lines

Tank separator (inside tank)
Return line filter (10 microns)
Drain plugs

Strainers (25 microns)

CONDENSER MOTOR
SIDE

14

16

— 15

. Power steering pump
10.
11,
12,
13.
14,
15.
16,

Steering gearbox

Steering cyiinder

Hydraulic pump

Solenoid control relief valve
Condenser fan motor

Oil cooler

Check valve

FIG. 18 - Hydraullc circult schematic

UAS-(6181MG
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Hydraulic components

Condenser fan motor

For the description, maintenance and troubleshooting of
this motor, refer to the "Vane Motors Overhaul Manual®
at the end of this section.

Condenser fan motor rotatlon speed

To determine if the motor speed, and simultaneously the
fan speed are appropriate, two procedures can be used
according to the available Instruments:

1. Using a sirobe lamp, note fan speed, then the engine
rpm; the fan speed must be 50 rpm less than the engine
speed.

OR

2. Install an oil pressure gauge on the inlet of the
condenser fan hydraulic motor. Run engine at full rom
(2100) with A/C system operating, then note gauge
reading. A pressure range of 1000 to 1250 psi (6 895 -
8 618 kPa)} indicates that fan speed Is satisfactory.

Hydraulic pump

Desctlption

The hydraulic pump of the condenser fan is mounted on
engine side near the block heater, and is driven by two
(2) belis connected to the engine camshatt pulley.

Belt replacement

1. Setihe 24 volt disconnect switch o the "Off* position.
2. Loosen the hydraulic pump bracket mounting and
adjusting bolts {see fig. 19).

3. Push the hydraulic pump towards the engine.

4. Slip the old belts off and the new ones on.

5. Pry the hydraulic pump away from the engine to
tighten the belts, thentighten the bolts. To check tension,
press the belts midway between pulleys; the deflection
must be approximately 1/2 - 3/4 " (13-19 mm).

NOTE: Both belts must always be replaced simul-
taneously to ensure an equal distributlon of load on
each of them.

Mounling bolt

r-

MAS-16191MAG

FIG. 19 - Hydraullc pump

Malntenance

For the maintenance and troubleshooting of the
hydraulic pump, refer 1o the "Vane Pumps Overhaul
Manual" at the end of this section.
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Solenoid control relief valve

Description

The solenold control relief vailve is mounted on the
engine compartment floor {(see fig. 20) near the
preheater. This valve consists of several subassemblles
such as balanced piston rellef valve, directional control
vaive and solenoid. The hydraullc schematic of figure 21
indicates the interrelations between the valve and the
diiferent components of the condenser motor hydraulic
system.

MAS-1620.04GQ

FIG. 20 - Solenold control rellef vaive

Maintenance

For the maintenance and troubleshooting of the solenoid
control rellef valve, refer to the two (2) enclosed overhaul

manuals at the end of this section: “Balanced Pislon
Ralief Valve" and "Directional Control Valve".

Adjustment

The maximum pressure in the condenser motor
hydraulic system must be 1250 psi (8 618 kPa); proceed
as follows to set rellef valve:

1. Remove plug near the “Gauge"” engravement on top
of the relief vaive, then Install an appropriate pressure
gauge.

2. Loosen jam nut, tum setscrew clockwise until seated,
then unscrew it 1/2 of a turn.

3. Ensure transmisslon s In neutral range, apply parking
brake, start engine and run at full rpm (2100}; push down
the “Passenger A/C-heating"rocker switch, then turn the
wo (2) "A/C-heating temperature” conirols to their max-
imum cooling position.

4. During the condenser motor operation, note reading
on prassure gauge.

5. If reading does not equal 1250 psi (8 618 kPa),
complete adjustment by turning the setscrew clockwise
to increase pressure, and counterclockwise o decrease
pressure.

6. Lock the setscrew with the jam nut.

NOTE: If following this procedure, pressure Is stlll
not equal to 1250 psl (8 618 kPa), remove or add a
spacer as required according to the spacer location
In the exploded view of the "Balanced piston relief
valve"glven Inthe overhaul manual at the end of this
sectlon.

7
M

! .
— O pressure switch
on raceiver tank

&
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FIG. 21 - Hydraullc circuit of the condenser fan motor
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Hydraulic oil fiiter

Description

The spin-on type filter used in the power steering and
condenser fan motor hydraulic circuits is mounted on the
return line of these two components in the engine com-
partment. To gain access, open the third R.H. side
baggage compartment door and raise the engine access
panel; the filter is located on the left side near the rear
wall.

Replacement

Replace filter at 50,000 mile (80 000 km) intervals ac-
cording to the following procedure:

Stop engine.

Unscrew the filter and discard it.

Clean the filter base surface.

Apply clean oil on gasket of new filter.

Tighten filter 7/8 to 1 turn after gasket ¢ontacis base.
Check for leaks.

S

Hydraulic oil tank

Description

The hydraulic oil tank Is located into the L.H. side drive
axle wheelhouse. This reservoir feeds oil to the
hydraulic circuits of the power steering and the con-
denser motor (see fig. 18). This reservoir has been
specially designed with the adjunction of an inside parti-
tion and the location of the ¢il returns. Thus, if an il leak
should occuron the hydrautic circuit of the condenser fan
motor, this section of the reservolr would empty, while
the other section of the tank would not be affected. The
power steearing hydraulic circuit would operate normally
and safely. The opposite is not applicable if there Is aleak
in the power steering hydraulic system. The section of
this tank will drain completely, and as soon as the
solenoid control relief valve on the condenser motor
hydraulic circuit is deactivated, the remaining oil in reser-
voir would drain gradually. The total capacily of tank is
8 U.S. gal (30,3 liters) including the hoses.

Oll veritication

1. Stop engine, and open L.H. side ski compartment.

2. Remove the twist dipstick located in the L.H. side
corner and wipe with a clean rag (see fig. 22).

3. Insert dipstick in tank, then remove it again o check
level.

4. Bring level to the "FULL"mark with SAE 5W30 engine
oil for moderate weather areas and SAE 10W30 engine
oil for the other areas.

5. Replace the twist dipstick and screw it.

Bty R

wist dipstick..

1.1MG

FiG. 22 - Hydraulle (-)II tank
HEATING SYSTEM

Description

The schematic of figure 23 shows the heating system
components and ducting.

In addition to the:nermal heating provided by the engine,
a 103,000 BTU/hr preheating system has been installed
in the engine compartment.
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1. Driver's heater <] NC water solenold valve {except driver's heater which Is NO}
2. Fronl main heater & . Shut-off valve
3. Prehéating unit (O  Water recirculating pump
4. Rear main heater T Water filter
[8] Check valve
FIG. 23 - HeatIng system components MAs 182 G
Draining heating svstem 3. Remove the thirteen (13) bolts and washers securing
9 g sy the panel to the HVAC unit (see fig. 24).
Main units 4. Loosen clamp onthe lower hose, separate hose from
line, then direct hose in an appropriate container to
Front recover coolant.
1. Stop engine and allow engine coolant to cool. ;5 Ozae)m bleed valve onupper section of heater core (see
ig. 24).

WARNING: Never remove the filler cap immedilately
after stopping engine or during Its operation. Boll-
Ing coolant may blow out and cause severe burns.

2. Remove the surge tank filler cap.

6. The HVAC unit is provided with two (2) heater cores;
thus, remove panel at other extremity of unit, then repeat
previous steps to drain the other heater core.

B

Hose clamp (lower hose)

MAS-18241MG

FIG. 24 - HVAC unit
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Rear

The rear HVAC unit is identical to the front unit; follow
the same draining procedure.

Driver's unit

1. Stop engine and allow engiﬁe coolant to cool.

WARNING: Never remove the tlller cap Immediately
after stopping engine or during Its operation. Boll-
ing coolant may blow out and cause severe burns.

2. Remove the surge tank filler cap.

3. Locate the normally-opened water solenoid valve on
the celling of the compartment at rear of front bumper
{see fig. 25), disconnect its wiring connector, then con-
nect a 24 volt external power source, using jumper
cables, o close valve.

4. Loosen hose clamp, install an appropriate container
to recover coolant, then disconnect silicone hose from
waler solenoid valve.

5. From inside of vehicle, open the bleed vaive on the
coolant inlet line near the driver's heating unit (see fig.
26} o ensure an effictent draining.

" Hose clamp

i
FIG. 25

MAS1825.14GQ

Filling heating system
1. Ensure that all drain hoses are reconnected and bleed
valves are closed.

2. Open the surge tank filler cap and slowly fill the
system to lgvel of {iller neck.

3. Afterinitial filling, the water solenoid valves should be
opened and water recirculating pumps should be ener-
glzed to assist in circulating coolant through the heating
system. To perform this operation, start the engine,
swilch onthe "Passenger A/C-heating"” switch, then turn
clockwise to their maximum position the three following
controls: “Front section A/C-healing”, "Rear section A/C-
heating” and "Driver’s A/C-heating temperature” in
order to request the heating mode in each of these three
20nes.

4. Whan coolant iavel drops below the fifter neck, slowly
fill the system to level of filler neck.

5. Once level has been stabilized, replace surge tank
filler cap.

' rler's heat u t |

MAS-626IMG

FIG. 26

Bleeding heating system

Whenever the heatling system has been drained and
refilled, or the system has run low of coolant and coolant
has been added, it Is necessary to bleed air from heating
system. Bleed air from healing units according to the
following prochure: 2

1. Reler to figures 24 and &5 to locate bleed valves.

NOTE: Each maln HVAC unit is provided with 2
heater cores which operate independently from each
other. Consequently, It s Important to bleed alr from
the two (2) heater cores.

2. Openmomenitarily the bleed valve untll no air escapes
from the lines.
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HEATING SYSTEM
COMPONENTS

Water solenoid valves

Main heater

Descriptlon

Three (3) normally-closed waler solenoid valves, con-
nected in parallel, control the coolant flow through each
of the two (2) main HVAC units. The three (3) valves
controlling the water flow through the main front unit are
localed in the engine compartment right behind the
radiator. The three (3) other valves for the rear unif are
located on ihe ceiling of the second baggage compart-
ment of rear section. To gain access to these valves,
remove the Philipps head screws securing the panel to
the compariment ceiling.

Manual bypass

This type of solenoid valve is equipped with a manual
operaling stem. The 3/16" square stem localed on the
bonnet is exposed when seal cap is removed (see fig.
27). To manually open valve, turn stem 1/2 turn
counterclockwise. To manually close the valve, turn
slem clockwise until tight against seat. Manual stem
must be in closed position for automatic electric opera-
tion.

Maintenance

This type of valve, as regards ils structure, is similar to
the refrigerant solenoid valve; the dimensions and
capacily are different. As for coil replacemant, valve
disassembly and reassembly, refer to the previous head-
ing "Refrigerant sofenoid valve".

Seal cap

MAS-1618.IMG

FIG. 27 - Water solenold vailve (without coll)

Driver’s heater

Description

One (1) normally-open water solenoid valve is used to
control the coolant flow through the driver's heating unit.
The vaive is mounted on the coolant Inlet line of the
driver's heating unit, and Is accessible through the com-
pariment at rear of the reclining bumper. The valve body
and bonnet are made of brass; this valve ¢an not be
manually bypassed.

Improper operation

1. Faulty control circuit: Check the electric system by
energizing the solenoid. A metallic clicking noise indi-
cates that solenoid is operating; absence of clicking
indicates a loss of power or a defective solenoid. Check
tor open breaker, open-circuited or grounded coil, broken
lead wires.

2. Burned-out coil: Check for open-circuited coil.
Replace coll if necessary.

3. Low voltage: Check voltage across the ¢oil leads.
Voltage must be at least 21 volts.

4. Excessive leakage: Disassemble valve and clean all
parts. Replace worn or damaged parls with a complete
spare parts kit for best results.

Coll replacement

1. Disconnect connector from coil connector.

2. Remove retaining clip, spacer, nameplate and hous-
ing {see fig. 28).

WARNING: When metal retalning clip disengages, it
willl spring upward.

3. Slip spring washer, insulating washer, coil and insulat-
ing washer off the solenoid base subassembly. Insulat-
ing washers are omitted when a molded coil Is used.

4. Reassemble by reversing sequence of disassembly.
Refer to exploded view for identification and location of
parts.

NOTE: Solenoid must be completely reassembled,
as the housing and internal parts fe f an
complete the magnetic circult. Place an Insulating

washer at each end of the call, if required.

Valve disassembiy

1. Draindriver's healingunit as explained under heading
"Draining heating system™in this section.

2. Disassemble valve in an orderly tashion paying care-
ful attenltion to exploded views (fig. 28) provided for
identification of parts.

3. Remove retaining clip and slip the entire solenoid
enclosure off the solenoid base subassembly.
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WARNING: When metal retaining clip disengages, It
wli! spring upward,

4. Unscrew solenoid base subassembly and remove
core, plugnut gasket, plugnut assembly and solenoid
base gasket.

5. Remove the four (4) bonnet screws, vaive bonnet,
disc holder subassembly, disc holder spring,
diaphragm/spring subassembly and body gasket.

6. All parts are now accessible for cleaning or replace-
ment. Replace worn or damaged parts with a complete
spare paris kit for best results.

CAUTION: Do not damage valve seat In any manner,
as ts seallng feature wlill be affected, thus resulting
In continuous leakage.

Valve reassembly

1. Reassemble by reversing sequence of disassembly
paying careful attention to exploded views (fig. 28)
provided for identification and location of parts.

2. Replace body gasket.and diaphragm/spring subas-
sembly. Locate bleed hole in diaphragn¥spring subas-
sembly approximately 45° from valve oullet.

NOTE: Should diaphragm/spring subassembly be-
come disassembled, be sure to replace the
diaphragm/spring support with llp facing upward
towards the valve bonnet.

3. Replace disc holder spring and disc holder subas-
sembly.

4. Replace valve bonnet and bonnet screws. Torque
bonnet screws in a crisscross sequence to 956 + 10
inch-pounds (11 + 1 N.m).

5. Install solenoid base gasket, plugnut assembly and
plugnut gasket. Position core on plugnut assembly. Be
sure plugnut assembly and core are installed with mating
ands together.

6. Replace solenoid base subassembly and torque to
175 + 25 inch-pounds (20 = 3 N.m).

7. Replace solenoid enclosure and retaining clip.

8. After maintenance, operate the valve a few times to
he sure of proper opening and closing.

9. Refill healing system as previously stated under
heading “Fifting heating system", then bleed air from the
driver's heating unit as stated previously under heading
"Bleeding healing system".

L E——————

Housing —_.

Insulating washer (omitted
when molded coil is used)

Col
(B e—r
Baseplate

Solenoid base
subassembly

Mated ends *—-—‘.

Plugnut assembly
Solenoid base gasket

Valve bonnet
Disc holder subassembly

Diaphragm/spring
subassembly

Valve body

ay«—— Spring washer

Retaining clip

Nameplate

Insulan ﬂ washer
(omitted when molded
coil i is used)

Core

+— Diaphragm spring

Diaphragm/spring support
Diaphragm assembly
Bleed hole

Locate bleed hole in
diaphragm/spring sub-
assembly approximately
45’ from vaive outlet

MAS-1 628143

FIG. 28 - Water solenold valve
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‘!r.
Water recirculating pump. s

4 L
Description 5"4")

This vehicle is provided with two (2) identical water
recirculating pumps, which are located in the engine
compartment. The pump near the preheating system is
used for the front and driver’s heating units, while the
other one at rear of compartment near the hydraulic
system filter is used for the rear main heating unit. The
water recirculating pump consists in a centrifugal pump
and an electric motor, which are mounted on a common
shaft in a compact assembly. A pilot between the pump
end and motor cover ensures proper alignment of the
complete assembiy.

The motor is equipped wilh prelubricated sealed ball
bearings which require no maintenance. Aself-adjusting
mechanical shaft seal is incorporated in this assembly to
prevent coolant leakage between the pump cavity and
armature shaft. This seal derives its lubrication from the
liquid pumped, and it will be destroyed If permitted to
operate dry.

This pump requires no periodic maintenance other than
replacement of motor brushes. Replacement of motor
brushes can be periormed without removing the pump
assembly. Visual inspection of the pump should be
made while the pump is in operation to determine if the
shalt seal is intact. If there is evidence of coolant
leakage, the unit must be disassembled for corrective
measures. Disassembly of the pump will be necessary
only in the case of a seal leak, bearing failure, or motor
failure.

Removal - § 1 ¢

ikt

Removing the front unit recirculating pump *-

1. Close shutt-off valve on the line located between the
pump and the preheating system.

2. Drain coclant from engine as stated In section 3 under
heading "Draining cooling system".
3. Disconnect the slectrical wiring from the motor.

4. Disconnect waler lines from the pump at the flange
connections,

5. Remove the two clamps holding the pump motor to
its mounting bracket. Remove the pump with the motor
as an assembly.

Remov!ng the rear unit recirculating pump

Unlike the recirculating pump of the front heating units,
the rear unit pump Is located in the upper sectlon of
englne compartment; consequently, there Is no need to
drain engine coolant or close any shut-off valve to
remove the pump. Periorm only steps 3 to 5 under
previous heading; loss of coolant will be minor.

grl
Disassembly (refer to fig. 29) </

1, Remove two brush caps (3)-and two brush and spring
assemblies (4). When removing brushes, note the posi-
tion of the brush in the tube. Brush life is significantly
decreased if brushes are not replaced properly.

2. Remove the pump cover (12) by removing eight (8)
fillister head screws. Remove cover carefully to prevent
damage to gasket {10).

3. Remove gasket (10).

4. Remove two hex nuts and lockwashers which hold
pump assembly to the motor.

5. Remove the pump from the motor as follows:

a) Install puller tool assembly (MP Co. Part No. 24702
or equivalent) to pump body (8) using four screws
removed from the pump cover (1 2_).

b) Tighten the puller screw to press the motor shaft cut
of the impeller hub. The pump is now free of the motor.

6. Remove the puller tool.

7. Remove impeller (11) and components of the pump
seal assembly (15) and seal seat assembly {16).

CAUTION: Do not scratch or mar the sealing surface
of this seat, as It sealing feature will be atfected, thus
resulting in continuous leakage.

oo
Pump inspection - 5’1)'

Compenents removed from the recirculating pump and
motor assembly should be compared with new paris to
determine the degree of wear.

e ®

Brushes o

1. When ramoving brushes, note the position of the
brush in the tube. Brush life Is shortened if the brushes
are not replaced properly.

2, Examine brushes for the following:
a) Wear

Replace the brushes if less than 25% of the usable brush
is left (less than 0.300¢" (8 mm)).

b) Chipped edges

Chips can be caused by Improper handling or installa-
tion. Badiy chipped brushes should be replaced regard-
less of their length.
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¢) Annealed brush spring

This can be detecled by noting the resiliency of the
spring. Annealing is caused by failing to tighten the
brush caps properly, thus not providing a good low
reslstance contact between the terminal and the brush
tube. Replace brushes showing evidence of annealed
springs.

d) Frayed or broken pigtail

An improperly inslalled brush may have the pigtail
(shunt) pinched under the terminal or between tha coils

of the spring. If the pigtail is badily frayed or broken,
replace the brush.

3. Observe the following factors when replacing
brushes:

a) The face of a new brush is carefully cut to cause
proper seating during the "wear-in" period.

b) Improper instaliation ¢an harm both the brush and the
commutator.

¢) Replacement brushes should be of the proper grade.

d} New brushes have a 6 degree angle on the brush
face. The brush should always be Inserted so that the
angle is open away from the pump end of the assembly
(see inset, fig. 29). a

e} Brush performance will be affected if the spring and
terminal are not properly placed in the brush tube. The
spring should be free over its entire length and the
terminal should make good contact with the metal brush
tube insert.

L
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1. Commutator end frame

2. Commutator end bearing assembly
3. Brush cap

4. Brush and spring assembly

5. Armature assembly

6° 6. Stator assembly

7. Drive end bearing assembly 17, Rubber slinger
8. Pump body 18. Thrust washer
9. Shim 19. Spring thrust washer

10. Pump cover gasket

1. Pump impellar

12, Pump cover

13. Cover screw

14. Pump draln plug

15. Pump seal assembly
16, Seal seat assembly

20. Retalner ring

MAS-1629.MQ

FIG. 29 - Water recirculating pump and motor
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D L
Bearings (flg. 20) s 7

1. Rolate the motor shaft. If the ball bearings show
avidence of wear, they should be replaced.

2. When removing the armature from the molor, the
number of washers and their arrangement should be
noted. Improper number or installation of washers ¢an
cause improper tracking of brushes, which will result in
excessive preloading of bearings and noisy operation.
Position spring thrust washer (19) and retainer ring (20)
as shown.

3. The use of a bearing puller is recommended when
removing the bearings to help prevent damaging the
armature winding or the commutator.

4. Replacement bearings should be pressed in to the
same exact location as the origlnal bearings.

b. It is recommended that a suitable sealant {such as
Loctite or equivalent} be used between the shaft and the
bearing, if the fil is not tight enough to prevent the shalt
from spinning inside the inner race.

6. After replacing the bearings, check the position of the
commutator in the motor by looking down into the brush
tube. Neither the riser nor the edge of the commutator
should be visible.

REa

1. The commutator is a precise assembly. Although it is
solidly built of a fairly tough material, it can be easily
ruined by careless handling.

2. The commulator should be refinished only on equip-
ment which will provide good concentricily and the
proper finish.

3. The commuiator should be refinished if a micrometer
reading shows a difference between "in track” and "off
track” diameter of 0.187" (4,7 mm) or more.

4. The commulator should be carefully undercut with a
0.025" (0,6 mm) or less slot width.

5. A 2510 50 micromesh finish is desirable on a new or
refinished commutator.

6. The commutator should not be touched with the
fingers since sweat and body oils will rapidly discolor and
oxidize the surtace.

Commutaior 3

A0, 9
Miscellaneous s~/
1. Check the rubber shatt slinger (17) to make sure it is
tight on the motor shaft. If the slinger slips on the shatt,
it should be replaced.

2. Inspect seal assemblies {15) and {16) to determine
wear. If the seal has leaked, or is badly worn, it is
recommended that a complete new seal assembly bs
installed.

3. The impeller {11) is a press fit on the armaiure shaft.
This press fit must be maintained 1o prevent the impeller
from slipping. Install a new impeller it necessary.

Assembly (%7

1. Install floating seal seal (16) in pump body (8) in the
following manner:

a) Clean the seal seat in a suitable cleaning solvent to
remove dust or dirt.

b) Insert the seat in the proper recess in the pump body.
This is a snug fit, but a drop of machine oil or a small
amount of clean grease applied only to the neoprene
ring and to the body cavity will ensure easy installation.
Be sure the seat bottoms in the pump body around ils
entire circumference.

2. Install slinger {17) on the motor shaft.
3. Assemble body (8) to the motor,

4. Lubricate the pump shaft with a small amount of light
oil, then slip the seal bellows and washer assembly (15)
onto the shaft, so that the seal washer contacts the seal
seat (16) in the pump body (18).

5. Install impeller {11) in the following manner:

a) Place the impeller on a flat surface with the vanes
against the flat surface.

b) Invert the motor and pump body assembly, then pilot
the pump shatt into the impeller bore. Do hot hammer
on the motor shaft extension at rear of the motor.

¢) Press on motor and pump body until the machined
face of the pump body is flush with the face of the flat
surface on which the impeller is resting. The face of the
impeller vanes must now be flush with the machined face
of the pump body.

6. Install gasket (10). This gasket is 0.010" (0,25 mm)
thick and serves both to seal the cover and to establish
the proper clearance between the tace of the impeller
and the pump cover.,

7. Aftach cover (12) to the pump body using eight (8)
tillister head screws {13).

8. Install motor brushes {4) and brush ¢aps (3), observ-
ing the precautions mentioned previously under step 3
in "lnspection” procedure.

At

Reptacing the front unit recirculating pump

Installation <-

1. Apply gasket cement to the pump body line adapter
and to the line flanges, put in place the two (2) gaskets,
then connect water lines from the pump at the flange
connections, Position the pump and motor assembly on
the mounting bracket, and position the mounting clamps
over the motor and secure with mounting bolfs.

2. Connect electrical wiring to the pump motor,
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3. Open shutt-off valve located on the line routed from
the pump 1o the preheating system.

4. Fill the cooling system as previously instructed in
section 3 under "Refilling cooling system",

Replacing the rear unlit reclrculating pump

1. Repeat steps 1 and 2 under previous heading
“Replacing the front unit recirculating pump”.

2. It for any reason whatsoever, coolant loss was sig-
niticant, fill the cooling system as previcusly instructed
in section 3 under "Refilling cooling system", then bleed
air from rear heating unit as previously instructed in this
section under “Bleeding the heating system”.

Watetr filters

Description

This vehicle is provided with two (2) identical and
cleanable water filters, which are both located in the
engine compariment. The filter localed near the
preheating system, filters the liquid flowing to the main
front heating unit and to the driver's heating unit, while
the other one, located at rear of compartment near the
hydraulic system filier, filters the liquid flowing to the rear
heating unit. The filter element uses the micronic prin-
ciple of filtration which utilizes a resin impregnated cel-
lulose and an accordion pleated design for a maximum
filtering area. Arellef valve Integratedto the filter element
allows bypass of the filter in case it would be seriously
restricted (see fig. 30).

Maintenance

The filter maintenance consists in an initial cleaning after
the first 3000 miles {4 800 km), and subsequently, every
100,000 miles (160 000 krn)

Kl

NOTE: Each tlmewﬁ;ﬂwg is performed on any water
pipe of the heatlng system, operate heating system
a few minutes so that any forelgn matter will be
routed to the fliters. Clean fliters.

Cleaning procedure

Before cleaning the filter located near the preheating
system, lower coolant level as instructed in section 3
under heading "Draining cooling system”. This opera-
tion is not required for the other filter; however, ensure
that coolant has cooled betore starting procedure.

1. Unscrew the filter casing with a 1 1/4" open end
wrench.

2. Remove filter element, then clean inside of casing.

3. Using water under pressure, flush the element from
inside towards the outside.

4. Replace element in casing, ensure that gasket and
O-ring are still in place, then tighten casing on its cover.

5. Correct coolant level in surge lank as instructed
previously in this section under “Fifling heating system".

Adaptor

s e,
Gasket ' [ g
N
LN
O-ring ' , E
[
)
vl
A
Element E
4 Q
| \
Casing E
Relief valve ] lﬁgﬁ

1 $l42.l

MAS- 163014

FIG, 30 - Water fliter
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Preheating system

Description

An auxiliary prehealing system is used to preheat and
maintain the heat in the engine coolant. The preheater
works in conjonction with the heating system of the
vehicle, which heats the interior of the coach.,

The preheater operates independently of the vehicle
engine. It is connecled to the cooling and heating cir-
cuits, the fuel supply system and the vehicle electrical
syslem.

The prehealer contains a high pressure tuel nozzle and
is thermostatically controlled, thus operating intermittent-
ly. Wt is switched "On" and "Off" by a rocker switch on
the L.H. side lower control panel. An indicator light is
fitted on the dashboard, to provide a visual indication of
operation. When the preheater is switched on, the
operation indicator light illuminates, the combustion air
fan, the fuel pump and the water recirculating pump
begin to run. Atfter a period of about 15 seconds, fuel is
sprayed Into the combustion chamber through the high
pressure nozzle, and is simultanaously ignited by a high
tension spark. A photocell turns the ignition unit off after
combustion has established.

If the combustion has not been established 30 seconds
after the preheater was switched on, or if the flame goes
out for more than 10 seconds during operation, the
heater is swilched off automatically. A breakdown
swilching also occurs when the heater Is overheated and
the temperalture fuse meils, or in case of undervoltage.
After correcting the cause of the malfunction, the heater
can be restarted by first switching it "Off" and then
switching it "On" again.

When operating temperature has been reached, the
control thermostat is actuated and regulates the
temperalure by switching the heater "On"and "Off*, and
ensuring the temperature of the coolant remalns at a
constant level. If the lemperature rises above the
highest switching point of the control thermostat, the
solenoid valve shuts off the fuel supply, thus extinguish-
ing the flame. The purging cycle follows, while the
combustion air blower and the fuel pump continue to
operate for about 150 seconds, switching oft automat-
lcally afterwards. i

The water recirculating pump remains In operation
during regulated intervals. The indicator light remains
on. If temperature drops below the lowest switching
point of the control thermostat, the starling procedure of
the preheater will resume.

When the preheater is swilched off, combustion stops.
The operation indicator light goes out and the purging
cycle begins. When this is completed, the water recir-
culating pump switches off independently.

It is permissible to switch the preheater on again during
the purging cycle.

Maintenance

For the maintenance and troubleshooting of this device,
refer to the "Webasfo handbook" at the end of this
section. As for the preheater fuel filter and line servicing,
refer to heading "Preheater filter servicing (Webasto)"in
section 02 "Fuel system”.
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SPECIFICATIONS

CONTROL MODULE

Make . . . e e e e e e e e e e Honeywell
Model . . . . e e e e e e e e e e e Wo73B
Voltage rating . . . . . . . . L e e e e e e e e e e e 24 volts
Switching {on-off stages) . . . . . o . o e e Pllot duty spdt relays
Input signal (from printed clrcuitboard) . . . . . . . . . . . . L e to 16 VDC
SUPPlEr NUMDBE . . . L e e e e e e e e e e e e e e e e e e We73B1016
Prévostnumber . . . . . e e e e e e 56-1805
PRINTED CIRCUIT BOARD

L, | (- 2 Honeywell
Model . . . . . e e e e e e T70678 (modifled by Prévost)
Volfageraling . . . . . . . . . 0 i e e e e e e e 20 volts (from control module)
Cumment draw . . . . . e e e e e e 20 milliamperes
Outpulsignals . ........... Two 1-16 volt signals {one each for cooling and heating) to control module
Output signal rate of change (upon devialionfromsetpoint) . . . . . . ... ... ... .. 25V DCH ‘F(0,5°C)
Suppliernumber .. .. ... ... .. . L o e e e e e e T7067B1006
Prédvost NUMDEr . . . . . . L e e e e e e e e e e e e 38-0877
FRESH AIR INLET SENSOR

Make . . . . e e e e e e e e e e Honeywell
1T T T C7046A
Sensingeloment .. ... ... .. ... .. e Carbon type, thermistor-resistor element
Nominalresistance . . .. . .. .. .. . . . .. e 3000 ohms at 77 °F (25 °C)
Nominalsensitivity . . .. ... .. .. ... ... ... ... . ..... 70 ohms/’F (124 ohms/*C) at midrange
Supplier NUMBEr . . . . . . e C7046A1004
Prévost NUMDEr . . . . o e e e e e e e e e e e e e e e e 95-0082
RETURN AIR SENSOR

Maka . . . . e e e e e e e Honeywell
Model . . . . e e e e e e e e e e e T7047C
Supplier nUMDBr . . . . . L e e e e T7047C1025
Prévost nUmber . . . . . . . . e e e e e e e e e e 95-0088
DISCHARGE AIR SENSOR

MaKe . . . e e e e e Honeywsll
11 2 Non-adjustable thermistor sensor
Nominalresistance . . . . . . . .. . . . . . . . . e 1420 ohms at 75 °F {24 °C)
Nominalsensitivity . . .. ... . ... ... 15 ohms/ °F (25 ohms/ “C) resistance increases as temperalure falls
Suppliernumber . . . . L e e e e e e e T7022A1010
Prévost NUMBDET . . . L L e e e e e e e e e e e 56-1808

16-36



16 HEATING AND AIR CONDITIONING  °

HVAC UNIT ASSY

MaKE . . e e e e e e e e e e e Carrier Transicold
Suppliernumber . . . L e e e e e e e e 62G2-1194
Prévost UMBET . . . o o o e e e e e e e e e 95-0084

MAIN HVAC UNIT BLOWER MOTCORS

MaKe . . e e e e e e e LeRoy-Somer
1+ Tap-12 permanent magnet
VOAgE . . e e e e e e e e e e e e e e e 27.5VDC
CUMMBM Araw . . . . . L e e e e e e e e e e e e e 25 amps
HOPSOPOW T . . . . L e e e e e e e e e e e e e e 0.85
Revolution .. ................... e e e e e e 1950 rpm
INSUIAION . . . . . e e e e e e e e e e e e e e e Type F
Brushlife . . . . . . e e e e e e 10 000 hours
SUPPlier NUMBEr . . . . L o o e e e e e e e e e e Tap-12
Prévost NUMber . . . L e e e e e 56-1558
Brushsupplier number . . . . . . . L e e e e e e 2.100.330
Brush Prévost nUMber . . . . . . . e e e e e e e e e e e e 56-1914
HVAC UNIT AIR FILTERS

MaKe . . L e e e e e e e e e e e e Carrior Transicold
137 L 2 . Disposable
Supplier nUMber . . . . L e e e e e e 38-00143-00
PraVOSt NUMDBT . . . . L L e e e e e e e e e e e e e e 87-0951

DRIVER'S HEATER UNIT ASSEMBLY
MaKE . . . e e e e e e e e e e e e e e e e e e e e e Prévost
PrEVOSt MUY . . . . o ottt e e e e e e e e e e e e e e e e e 37-2320

DRIVER'S HEATER UNIT BLOWER MOTORS

MaKe . . L e e e e e e e e e e e e Aurora
LI <L T RGS500EF
VOHage . . . L e e e e e e e e e e e e e e e e e 24V DC
Supplier NUMbDEr . . . . . L e e e e 001.58.04
Pravost MUMbEr . . . . . L e e e e e e e e e e e e e e 56-1194

DRIVER’S HEATER UNIT AIR FILTER

MaKe . . e e e e e e e e e e e e e Spall-Bowman
TYPE - . e e e e e e e e Permanent washable aluminum filter
Suppliernumber . . . . .. L e e e e e e e e e e N/A
Prévost MUMBEr . . . . e e e e e e e e e e e e 8§7-0840
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REFRIGERANT

TYPe . e e e e e e Freon 22 (monochlorodifiuoromethane)
Quantity . . . . e e e e e e e e e e e 44 |bs {20 kg)
COMPRESSOR

MaKe . . e e e e e e e e e e e Carrler Transicold
Model . . . . e e e e e e e e e e e e e e 05G
No.of eylinders . . . . . . e e e e e e e e e e e e 6
L T - 2" (50,8 mm)
] (o 1-15/16" (49,2 mm)
Operatingspesd . . . . . . . . . . . e e 400 to 2200 rpm {1750 rpm, nominal)
Minimum speed (for lubrification) . . . . . . . . . L e e e e e e e 400 rpm
NOMINAINOrSEPOWET . . . . . . e e e e e e e e e e e e 25
Oilpressure at 17850 1PM . . . . . . . i i i e e e e e e e e e e 15 t0 30 psl (103-207 kPa)
Oilcapacity . . . . o v e e e e e e s 1.13 U.S. gal (4,3 liters)
Weight . . . . . e e e e e e e 142 Ibs (64,5 kQ)
Approved oils:

SCalUmMBY . L L e e e e e e e e e e e e e e e e RO30
SDUPONT . L L L e e e e e e e e e e e e e e e Zephron 150
S8UNOIIC0. . . L e e e e e e e e e e Suniso 3GS & Suniso 4GS
R | < T S WF1132
Suppler NUMbBEr . . . . . L e e e e e e e e e e e e e e e 05GC037310
Prévost NUMBET . . . . . . . s e e e e e e e e e e e e e e e s 95-0097
COMPRESSOR UNLOADER

MaKe . L e e e e e e e e e e e e e e e s Carrier
15 =12 Electric (AMC)
Voltage . . . e e e e e e e e e 24V DC
LA 11 15
SUPPNEr MUMDBT . . . . i e e e e e e e e e e e e e e s 22-50030
Prévostnumber . . . . . . L e e e e e e e e e 95-0096
COMPRESSOR V BELTS

MaKE . . e e e e e e e e e e e e e e e e e Gates
Modal . . . e e e e e e e e e e e e V&0 (288D)
Supplier MUMbBEr . . . . . L e e e e e e e e e e e CX85
Prévost nUmber . . . . . . L e e e e 50-6600
QUANKLY . . . . e e e e e e e e e e e e e e e e e e e 2
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MAGNETIC CLUTCH
MaKe . . e e e e e e Carrier Transicold
1 - 2 Housing mounted 9" dia., 2-C groove
R0 L o - 24V DC
Coil resistance at 68 Fl20 0 . . . . e e e e e e e 5.15-5.69 ochms
Suppliernumber . . . . . L e e e e e 50-01122-01
Pravost UMDBr . . L e e e e e e e e 95-0094
TIME DELAY MODULE
MaKE . L e e e e e Arisan Electronic
Delay fime . . . o e e e e e e e e e e e e 50 sec.
Exteriorresistance . . . . . . . e e e e e e e e e e e e 470 kilohms
SUPPlBr NUMDET . . . . . . o i e e e e e e e e e e e e e e 438U
Prévostnumber . . . . . . . ... e e 56-0772
CONDENSER COIL
Make . . . e e e e e e e e e e Carrier Transicold
TUBDING . . . e e e e e e e e e e e e e e e 3/8" copper
0 5 rows, 5 clrcuits
.......................................... Cv .. 2rows for sub-coeling
FiNS . o e e e e e e e e e e 008 aluminum (or .006 copper optional)
..................................................... 9 per inch
.......................................... Corrugated with straight edge
SUPPOr NUMIDEr . . . e e e e e e e e e e e e e e e N/A
Pravost nUMber . . . . . . . e e e e e e e e e e e e 45-9042 (aluminum type)
....................................... 45-1465 {copper type)
RECEIVER TANK
Make . . . e e e e e e Standard Refrigeration
Supplier NUIMbEr . . . . . . e e e e e e e 45-1382
PreVOSt NUMDOE . . . . . . e e e e e e e e e e e e e e e e e e e e e e e 45-1382
FILTER DRYER ASSEMBLY
1 Purolator
Supplier NUMBEr . . . . . . e e e e e e e e e e e e e 0F-12-10
Prévost NUMBEr . . . L L e e e e e e e e e 87-0834
Element suppliernumber . . . . .. L e e 0F-2-10
Element Prévost number . . . . . . . . . L L e e e e e e 87-0835
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16 HEATING AND AIR CONDITIONING

REFRIGERANT SOLENOID VALVE |

Make . . . e e e e e e e e e e Parker
5 =1 Normally-closed with manual bypass
Nominalcapacity with R-22 . . . . . . . . e e 51ons
¢ - T T 24V DC
AMPBrage draWw . . . . . . e e e e e e e e e e e e e e e 0.67 amps
WallS . . . e e e e e e e e e e e e 16
Supplier number (without coil) . . . . . . . . o L e e e e e RBOMES5-MM
Prévost number (wWithout Coll} . . . . . . . o L e e e e e e 95-0087
Collsupplier number . . . . . . o o e e e e e e R23MM-CB 24 V DC
Coll Prévost NUMBEr . . . . . . . e e e e e e e e e e e e 95-0055
HUMIDISTAT

MaKe . . e e e e e e e e e e e Honeywell
Model . . e e e e e e H402A
Scalerange . . ... ... ... . ... . ..., 15 to 60 percent relative humidity with OFF and ON position
Sensingelement . . . ... ... . L o A thin {1 mil) moisture sensitive nylon ribbon
SUPPIEr NUMDET . . . . . L e e e e e e e e e e e e e H402A1023
Prévost nUMBDEr . . . . L o e e e e e e e e e e 56-1803

CONDENSER FAN HYDRAULIC MOTOR

MaKe . . . e e e e e e e e e e Vickers
Supplier NUMBBr . . . . L L e e e e e e e e M2U-18188-1C10
Prévost NUMDOr . . . . . . . . e e e e e e e e e e e e e e e e e 95-0072
HYDRAULIC PUMP

MaKe . . L e e e e e e e e e e e e Vickers
Model . . . e e e e e e e e e e e e V10
Ring capacity at 1200 pmand 100 psi(6895kPay . . ... ... ... .. ... ... 6 U.S.gal/min. (22,7 Ymin.)
SUPPHBr MUMBEE . . . o o e V10-186S51C20L
Prévost number . . . . . . . e e e e e e e e e e e e 95-0070

HYDRAULIC PUMP V BELTS

MaKE . e e e e e e e e e e e e e e e e Gates
I 1< Super HC
SUPPIEr NUMDEE . . . . . . e e e e e e e e e e e 3v450
Provost NUMBIGr . . . . . . o e e e e e e e e e e e e e e e e e e 50-6317
QUANtY . . . . e e e e e e e e e e 2
OIL COOLER

Make . . . e e e e e e e Kool-Mor
L 27 Copper tube with aluminum fins
SUPPlOr NUMDEr .« . . . o e e e e e e e e e e e e e DB-1240
PravOSt NUMbEr . . . . e e e e e e e e 95-0109
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16 HEATING AND AIR CONDITIONING

SOLENOID CONTROL RELIEF VALVE

MaKe . . . e e e e e e e e e e e e e Vickers
R L1 = T - 2 24V DC
CUmENE draW . . L L . e e e e e e e e e e e e e e e e 1.7 amps
WallS . . . e e e e e e e e e e e e e 41
Relief valve adjustment . . . . . . . . . .. e 1250 psi (8 618 kPa)
Resistance at 68 "F (20 °C) . . . . . . . i i e e e e e e e 13.9 ohms
Supplier nUMbEr . . . . e e e e e e e e e e e e CS5-030A-C-MPA3-W-H-90
Prévost number . . . . . L e e e e e e e e e 95-0071
HYDRAULIC OIL FILTER

Make . . . L e e e e e e e e e e Vickers
1 L 2 Disposable carlridge
Filtersize . . . . . . . e e e e e e e e 10 microns
SUPPRET MUIMDEr . . . . e e e e e e e e e e e e e e 573082
Prévost NUMbBOr . . . . . e e e e e e e e e e e e e e 66-0671

WATER SOLENOQID VALVES (MAIN HEATER)

MaKE . e e e e e e e e e e Parker
15 1 2 Normally-closed with manual bypass
£ - o - 24VvVDC
AMPErage draW . . . L e e e e e e e e e e e e 0.67 amps
allS . . . L e e e e e e e e e e e e e e e e 16
Supplier number (withoutcoil) . . . . . . . . .. e e e e *. RB21ME7-MM
Prévost number {without Coil) . . . . . . . . . e e e 87-0886
Coll supplier nUMBEr . . . . . . e e e e e e e R23MM-CB 24 V DC
Coll Prévost UMD B . . . . . .t ot e s s e s e et e e e e e e e e e e e e e 95-0055

WATER SOLENOID VALVE (DRIVER'S HEATER)

MaKE . . L e e e e e e e e e e e e e e e Asco
L3 2 T Normally-open (without manual bypass)
Ao [ o L 24 VDC.
CUITEN draW . . . e e e e e e e e e e e e e e e e 0.47 amps
L 11 (- 11.2
Supplier number (withcoil} . . . . . . . . . . e 106-269-1
Provost number (With Coll) . . . . . . . . o e e e e e e 87-0812
Coll supplior NUMEr . . . . . e e e e e e e e e e e e e 27-463-4
Coll Prévost NUMbDEr . . . . . . L e e e e e e e e e e e a7-0960
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16 HEATING AND AIR CONDITIONING

WATER RECIRCULATING PUMP

MaKe . . . e e e e e e M.P. pumps
Modal . . o e e e e e e e e e e e e e e e e e 12300
R o - 24V DC
CUMEN ArAW . . . . . e e e e e e e e e e e e e e e e e e e e 5.3 amps
Revolution . . . . . . . e e e e e e e e e e e e e 3000 mpm
SUPPl e UMD . . . . . o e e e e e e e e e e e e e e e 22023
Prévost nUMDBEr . . . . e e e e e e e e e e 87-0871

WATER FILTER ASSEMBLY

Make . . . e e e e e e e e e Purolator
1. OF-15F ("T" type)
Reliefvalve setting . . . . . . . . . . . i e e e e 17-19 psi {117-131 kPa)
Fillar size . . . . . e e e e e e e e e e 10 microns
Filtering area . . . . . . . . o e e e e e e e e e e e e 430 sq.in. {2 774,188 cm2)
Supplier number (with element) . . . . . . . . . . OF-12-10
Prévostnumber (withelement) . . . . . . . . . . . e e e e 87-0834
Element supplier number . . . . . . . L e e e e e e OF-2-10
EIMENt PIVOSI NUMBEE .« « « « « v v e e e e e e e e e e e e e e e 87-0835
PREHEATING SYSTEM

MaKe . . . e e e e e e e e e e e Webasto
7 L High-pressure nozzle
Modeal . . . . e e e e e e e e e DBW 300.24
CapaCY . . . . L e e e e e e 103 000 BTU/hr
Rated vollage . . . . . . . . e e e e e e e e e e 24 VDO
Operatingvoltage . . . . . . . . i i e e e e e e 20-28 Vv DC
Rated input (without waterrecirc. pump} . . . . . . . . . o e 130 walts
Fuelconsumption . . . . . . . . . . i e e e e e e e 6.7 U.S. pints/hr (3,2 Vhr)
Supplier NUMDBEr . . . . . L e e e e e e e e e e e e e 475718
Prévost nUmber . . . . . . . e e e e e e e e e e e e e e e 87-0893

16-42




17

BODY







SERVICE BULLETINS AND
SERVICE INFORMATION LETTERS

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

NUMBER DATE _ SUBJECT







18

ACCESSORIES

CONTENTS OF THIS SECTION

HUBODOMETER . . . . . . . e 18-1
SOUND SYSTEM . . . . . . 18-1
SOUND SYSTEM TROUBLESHOOTING . . . .. ... ... ... ... 18-3
BACK-UPCAMERA . . . . . . . o e 18-3
MONITOR . . . .. e 18-5
TACHOGRAPH . . . . . o e 18-6
COMFORTLEVELINDICATOR . . . . .. . .« i o oo 18-6
COLD STARTING AID (ETHER) . . . .. . .« o oo oo oo 18-7
DESTINATIONSIGN . . . . . .o e e 18-9
LAVATORY . . . e 18-10

SPECIFICATIONS . . . . . . o o e 18-17







HUBODOMETER

Description

Awheel hubodometer (see fig. 1) is installed on the R.H.
side of the fourth axle, and indicates the total distance in
miles or kilometers covered by the coach since it has left
the factory, including road testing.

Operation

The hubodometer is calibrated for a specific wheel size
{diameter). Wheel rotation causes a mechanism inside
the hubodometer to record distance after a predeter-
mined number of rotations. The unit should be serviced
at a competent speedometer repair facility.

Hubodometer removal

To remove the unit, remove the two nuts and lock
washers that secure it to the wheel hub. Pull the unit off
the studs.

Hubodometer installation

Place the hubodometer unit over the wheel hub studs.
Replace the lock washers and nuts. Torque stud nuts to
130-170 foot-pounds (177-231 N.m).

SOUND SYSTEM

The sound system consists of:
- Sixteen (16) Hi-Fi speakers.

- Two (2) additional Hi-Fi front speakers with stereo
attenuator (for the driver).

- Blaupunkt AM/FM stereo cassette receiver.
- Two (2) 80 watt amplifiers.

- Public address system with volume control attenuator,
including 2 microphone outlets in front section. Addition-
al microphone outlets may have been installed as option-
al equipment.

NOTE: Before attempting to solve an electrical prob-
lem on the sound system, refer to diagram # 24/24 of
the master wiring diagrams and to the "Sound sys-
tem troubleshooting guide' later in this section.

AM/FM stereo cassette receiver

Instructions for proper use of the radio are included in
the technical publication box delivered with the vehicle.
The radio is a serviceable component and should only
be serviced by a qualified electronics technician. Refer
to "Blaupunkt Service Centers" manual included in the
technical publication box.

R.H. lower control panel

Mount frame

Radio

OPH56023.1MG

FIG. 1 - Hubodometer

MAS-1802.IMG

FIG. 2 - Radlo installation
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18 ACCESSORIES

To remove radio from the dash, use dismounting brack-
ets included in the technical publication box delivered
with the vehicle. Insert two dismounting brackets in four
holes on both sides of the radio until they firmly lock in
position, then pull on both dismounting brackets to
remove unit from the dash. Refer to figure 3 for more
details. Disconnect the antenna and all other wiring
connectors at back of the radio.

NOTE: Each time the vehicle batteries or the wiring
connectors at back of radio are disconnected, the
radio memory has to be reprogrammed according to
the radio instruction manual.

Radio

Dismounting brackets

MAS-1803.IMG

FIG. 3

Amplifiers

Two 80 watt amplifiers are provided for the sound sys-
tem. Both are located over the driver's compartment and
on front of the ieft parcel rack (see fig. 4). Remove the
ampilifiers as follows:

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

2. From the driver's compartment, locate the driver's
dome light panel (see fig. 4).

3. Remove the four (4) snap caps and retaining screws
from the driver’s dome light panel, remove panel from its
location and let it hang by the wires.

4. Remove the screws retaining the amplifiers to their
mounting bracket, disconnect wiring connectors from
amplifiers, then remove amplifiers from their location.

5. Reverse the above procedure to install the amplifiers.

Front aisle
fluorescent light

MAS-1804.IMG

FIG. 4 - (View from under)

Public address control box (PA)

The public address control box is located in the left corner
at driver's feet. Four (4) cartridge-type fuses are
mounted in external holders of the box and may be
checked without removing the box from its location (see
fig. 5). To remove a fuse, unscrew the fuse cap, then
remove the fuse from its holder with the cap as the cap
is removed. The fuse may then be pulled from the cap.
Always replace a fuse with a fuse of the same type and
rating.

ez 1
/

—

EERY

Fuse holders

/

[T

L P
[Rnoniil =5 NRt = AN -
® Vil ‘@J

FIG. 5 - Public address control box "

AS-1805.1MG
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18 ACCESSORIES

SOUND SYSTEM TROUBLESHOOTING

MALFUNCTION POSSIBLE CAUSE CORRECTIVE MEASURE

High-frequency continuous | Speaker circuit g/rounded to the struc- Locate and insulate wire grounded to
noise. ture. the structure.

Auxiliary microphone outlet | Faulty wiring inside P/A unit connector. Replace P/A unit.
inoperative.

Extensive difference be- | "Fader"incorrectly set. Push radio "Fader” control and turn to
tween driver's and : set required balance.

passenger's speakers
when speaker selection
switch is activaied.

Malfunction of additional | May be incorrect wiring in Y-connector Verify Y-connector wiring.

microphone outlet(s). of additional microphone outlet(s).
Sound level in rear section | Output level of amplifier for rear sec- Readjust gain by turning clockwise the
is lower than in front sec- | tion is not adjusted properly. "Gain Adj."to the proper level.
tion.
BACK-UP CAMERA

General description

Aback-up camera and monitor are provided as standard
equipment. When the driver selects the reverse range,
the camera and monitor will automatically switch on,
thus allowing driver to view behind the vehicle. The
monitor will switch off after the reverse range has been
released.

The camera is retractable and is visible from the outside
only when it is functioning. A switch located in a small
compartment on the R.H. side of rear section stepwell
(see fig. 6), enables the extension of the camera for
maintenance or cleaning purpose. The camera
enclosure is insulated with a thick foam, and a heating
strip (52 watts) is wound around the camera and is
controlled by a thermal switch. The camera is fed from
the 12 volt circuit; for specific wiring information, refer to
diagram # 22/24 of the master wiring diagrams.

OPFIG13.IMG

FIG. 6
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Maintenance

Instructions for proper use of the camera are included in
the "Operating instructions"”manual provided in the tech-
nical publication box delivered with the vehicle. The
adjustments or repairs of the camera should only be
done by qualified video service personnel. Remove the
camera from its location as follows:

1. Set battery main disconnect switches to the "ON"
position.

WARNING: Set the remote control switch In engine
compartment to the "OFF" position to prevent ac-
cidental move of the vehicle by another person.

2. Remove the three (3) screws retaining the switch
compartment panel which is located on the R.H. side of
rear section stepwell (see fig. 6). Remove panel, then
set switch to the "ON" position to extend the back-up
camera.

3. Working from outside of vehicle, remove the cotter pin
from the clevis pin of.the camera air cylinder extension
rod.

4. Open and block the camera hinged panel to its
maximum position.

5. Using a seven (7) mm wrench, remg’we the four (4)
bolts securing the camera hinged panel'to the rear cap,
while retaining panel to prevent it from falling off vehicle.
Carefully lower the camera hinged panel to disconnect
the coaxial cable and wire connectors from rear cap.

6. Lay the camera hinged panel assembly on a clean
work bench.

7. Remove the four (4) bolts retaining the camera mount-
ing plate to its enclosure (see fig. 7).

8. Remove the two (2) center boits to separate camera
from its mounting plate.

9. Disconnect coaxial cable from camera, then discon-
nect wires from camera and thermal switch.

10. Send the camera to a qualified video service center.
Reverse the above procedure to reinstall the camera.

Foams

Hinged panel

Center bolts

Mounting plate

Camera

FiG. 7 - Back-up camera disassembly

MAS-1807.IMG
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MONITOR

General description

A monitor is installed on the R.H. dashboard control
panel; brightness and contrast controls located over the
monitor enable the adjustment of the monitor as re-
quired. The monitor is fed by a 5 volt current, and is
connected to a 12-5 volt transformer in the "Alarm junc-
tion box". For specific wiring information, refer to
diagram # 22/24 of the master wiring diagrams.

Maintenance

Repair of the monitor should only be done by a qualified
service center. Remove the monitor from its location as
follows:

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

2. From driver’s compariment, remove both snap caps
and retaining screws, one on each side of dash cover,
then remove the dash cover.

3. Disconnect the black connector from the top of
monitor (see fig. 8).

4. Disconnect the 6 pin connector located behind the
monitor.

5. Remove both screws on top of monitor bracket, then
remove both screws, one on each side of monitor (see
fig. 8).

6. Remove carefully the monitor from its location.
Reverse the above procedure to reinstall the monitor.

o

TACHOGRAPH

General description
The multi-purpose tachograph, which is available as
optional equipment, includes the following items:

Speedometer
Indicates driving speed in m.p.h. or knvh.

Odometer
Indicates the accumulated vehicle distance.

Tachometer

Indicates engine speed in hundreds of revolutions per
minute (rpm).

Clock

Operates even if the battery main disconnect switches
are set to the "OFF" position.

Central joint indicator light

Lights when pressure is applied on the central joint to
improve roadability of articulated coach.

Paper recording

The paper recording of speedometer and tachometer is
available in a 24 hour or seven day period format.

MAS-1808.IMG

FIG. 8
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Maintenance

To change card inside tachograph, open the tachograph
cover using the key provided, lift the card retaining tab,
and replace card with the m.p.h. or krmvh side facing the
tab. Then replace retaining tab and close cover.

CAUTION: Do not run engine without card or with

damaged card in tachograph as it may damage{ g,

tachograph mechanism. Install a plastic card
(Prévost #59-0251) when vehicle has to be operated
without a regular tachograph card.

To reset the cloclé,zopen the tachograph cover using the
key provided, and turn the adjustment roiler on L.H. side
of tachograph.

To repair or troubleshoot the tachograph, refer to the
"Service manual" annexed to this section.

|
NO

Cental joint
indicat
nd cat%@%ﬁ

Adjustment
SCrew

a

Card retaining tab

Adjustment roller &

OPH5608.PCX

FIG. 9 - Tachograph

COMFORT LEVEL INDICATOR

Description

A comfort level indicating device is mounted on the
lavatory outer wall beside the waste paper container.
The purpose of this device is to advise the driver by an
audible alarmwhen rear roadhandling or road conditions
cause poor comfort level to the rear section passengers.
In this case, the driver is invited to reduce speed. For
specific wiring information, refer to diagram # 21/24 of
the master wiring diagrams under heading "Articulation
switch”.

NOTE: The comfort level indicating device is fed by
a signal from the "speed switch' which Is activated
at speeds of 40 m.p.h. (65 km/h) and over.

Adjustment

Adjust the Sensitivity of the comfort level indicating
device as follows:

1. Atlast L. H. row of seats in rear section, remove wing
nut under window seat cushion, then remove cushion.

2. Locate the comfort level indicator cover, remove the

/«wffp‘ur (4) Phillips head screws and washers retaining cover

to the lavatory wall, then remove cover.

3. Unscrew the adjusting screw (see fig. 10), raise the
weight to decrease the sensitivity, or lower the weight to
increase the sensitivity of the comfort level indicator, then
tighten the weight rod with the adjusting screw.

4. Install the comfort level indicator cover, then secure
with the four (4) Phillips head screws and washers.

5. Install the window seat cushion, then secure with the
wing nut.

Removal and installation

1. Repeat steps 1 and 2 above.

2. Remove cable tie, remove retaining clip screw, then
disconnect wiring connector C-171.

3. Remove the four (4) screws retaining the comfort level
indicator mounting plate to the lavatory wall.

4. Reverse the above procedure to reinstall the comfort
level indicator.

Wiring connector

w Hetaining
> clip

Mounting plate screw

N

Adjusting screw

Outer lavatory wall

MAS-1810.MG

FIG. 10 - Comfort level Indicator
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COLD STARTING AID (ETHER)

The vehicle is equipped with an ether cold starting aid
designed to ease engine starting when temperature is
below 35 °F (2 °C). Amanually-operated type is installed
as standard equipment, while an electrically-operated
type is available as optional equipment.

Manually-operated type

On vehicles equipped with a manually-operated cold
starting aid, the system consists of a starting fluid cup
located on top of the air intake duct. To use cold weather
starting fluid, raise the cover of the starting fluid cup and
force one 7 cc capsule down over pointed tube in cup
and squeeze until all fluid enters cup. Remove capsule,
shut cover tightly, and then start engine from engine
compartment.

1. Cold weather starting fluid cup
2. Starting fluid cover

OPHS6030.PCX

FIG. 11

CAUTION: This practice should be performed only
when absolutely necessary. If required, we recom-
mend that the starting fluld be used only in 7 ¢c
capsule form, one at time. Excessive use of fluid
could result In serlous engine damage.

WARNING: FIRE HAZARD - Starting fluid used in
the capsules is highly flammable, poisonous and
anesthetic. Do not smoke while using or handling
capsules, and keep away from flame or high
temperatures. Avold Inhaling fumes produced by
starting fluid.

Electrically-operated type

On vehicles equipped with an electrically-operated cold
starting aid, the system consists of the main following
parts:

Ether starting aid switch
Ether cylinder

Solenoid valve (24 V)

- Thermal cutout valve

- Atomizer

The ether starting aid switch is located near the ignition
switch on the L.H. lower control panel. To activate the
ether starting aid, proceed as follows:

1. Prior to cranking engine, press switch three (3)
seconds to fill solenoid valve.

2. Release switch to discharge shot.

3. Allow three (3) seconds for shot o discharge.

4, Start engine, use additional shots if necessary to keep
engine running.

CAUTION: This pratice should be performed only
when absolutely necessary. Excessive use of fluid
could result in serious engine damage.

The ether cylinder and solenoid valve assembly are
mounted on the condenser hinged door and accessible
fromthe refrigerant dryer compartment door (see fig. 12).

Refrigerant drye
compartment door

Ether cylinder

i Solenoid valve

FIG. 1

MAS-1812.IMG
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18 ACCESSORIES

The thermal cutout valve is mounted on the engine R.H.
side thermostat housing, and the atomizer is installed on
top of air intake duct (refer to fig. 13).

Thermal cutout valve

Air intake
duct

XAtomizer

e—=Nylon tubing
Ether cylinder

Condenser /

A

l

Refrigerant dryer compartment door

3.IMG

MAS-
FIG. 13 - Electric cold starting aid installat'i%'?l1

Preventive maintenance

During the summer months, remove cylinder to avoid
high temperature actuation of the cylinder safety relief
device. Always screw valve cap into valve opening to
prevent entrance of road dirt. When removing cylinder,
always be careful to prevent dirt from entering the valve.

Troubleshooting (if system is non-function-
ing)

WARNING: During the following test, direct free end
of tube away from personnel and all sources of
ignition as this fuel is extremely flammable. Avold

breathing vapors and contacting fuel with skin.
Never smoke during test.

1. Check cylinder for hand tightness and fuel supply.
(Empty cylinder weight is approximately 17 oz (480 g);
full cylinder weight is approximately 35 o0z (990 g). If
cylinder is empty, replace it. Before replacing cylinder,
install new valve gasket in solenoid valve.

2. If still not functioning, disconnect tubing at solenoid
valve fitting. Actuate solenoid valve. (Ask an assistant
to actuate solenoid valve by means of the switch on the
dashboard.)

- If solenoid valve is non-functioning, check electric
circuit, (refer to diagram # 21/24 of the master wiring
diagrams); if sound, remove and replace the solenoid
valve; if not, repair electric circuit.

- If valve is functioning, reassemble valve fitting and
connect tube. Disconnect tube at thermal cutout valve
from port “Tube from valve",

3. Actuate the solenoid valve.

- If fuel is not discharged from tube, remove tube and
blow out or replace.

- If fuel is discharged, connect tube to thermal cutout
valve, then disconnect other tube.

4. Actuate the solenoid valve.
- If fuel is not discharged, replace the cutout valve,

NOTE: If engine coolant temperature is 90 °F (32 °C)
or over, it Is normal that fuel is not discharged as the
valve Is in closed position.

- |f fuel is discharged, connect tube to thermal cutout
valve, then disconnect tube to atomizer.

5. Actuate the solenoid valve.

- If fuel is not discharged from tube, fuel line is clogged.
Remove tube and blow out or replace.

- If fuel is discharged, replace the atomizer.

Thermal cutout valve quick test

1. Engine coolant temperature must be below 90 °F
(32°C).

2. Temporarily, disconnect tube at thermal cutout valve
from port "Tube to atomizer".

3. Actuate solenoid valve. (Ask an assistant to actuate
solenoid valve by means of the switch onthe dashboard.)
Ether should be discharged through the thermal cutout
valve.

WARNING: Avoid breathing vapors and contacting
fuel with skin. Never smoke during test.

4. Reconnect tube to thermal cutout valve,

5. Start engine, using cold starting aid if necessary, then
stop engine when it reaches operating temperature.

6. Disconnect tube at thermat cutout valve as in step 2,
then repeat step 3. No ether should be discharged.

18-8
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DESTINATION SIGN

Description

The destination sign, located at front of the vehicle at top
of the upper windshield, is lighted and electrically con-
trolled. The sign is activated by means of a rocker switch
located on the L.H. side underneath destination sign (fig.
14).

Rocker switch

MAS-1814.1MG

FIG. 14 - Destinatlon sign

Maintenance

Inspect regularly the following items:
1. Check for free and easy mechanism movement.

2. Check for loose item on the sign mechanism, such as
wire, loose clips, hanging tape, etc.

3. Check tension and condition of the two drive belts;
replace as required.

4. Periodic lubrication is not recommended.

Fluorescent replacement

1. Remove the six (6) Phillips screws and washers
retaining the destination sign cover, then carefully
remove the cover from its location.

2. Remove both Phillips screws, one on each fluores-
cent assembly hinged bracket (see fig. 15), then lower
assembly.

3. Push on tab located on each fluorescent pin recep-
tacle while removing fluorescent.

4. Install new fluorescent, then reinstall the assembly by
reversing the above procedure.

Electric motor removal and installa-
tion

To remove the electric motor, repeat step 1 above, plus
the following:

1. Disconnect both wires from electrical motor.

2. Remove both screws retaining motor to destination
sign frame (see fig. 15).

3. Slide motor upwards, then remove the drive belt.
4. Remove motor through the provided opening.
5. Install the motor by reversing the above procedure.

luorescent assembly
hinged bracket

MAS-1815IMG

FIG. 15 - Eléctacanotor

Sign curtain repair

In the event a destination sign curtain is torn, it can be
repaired with 3M polyester tape or any equivalent cel-
lophane tape. When repairing a tear, the tape should be
used on both sides of the curtain.
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18 ACCESSORIES

LAVATORY

Description

The lavatory is located at left rear corner of rear section,
two (2) steps down from passenger’s level. The lavatory
consists of a stainless steel floor provided with antislip
thread and stainless steel bright finish paneling on the
lower half of the walls and sink partition. The upper half
section of the lavatory is made of a single fiberglass
panel. Alarge safety mirror is mounted above the wash
bassin. Extreme care has been taken in the design of
the washroom to eliminate corners where dirt may col-
lect. The use of stainiess steel enables an easy main-
tenance of the iavatory at all times.

NOTE: A soap dispenser may have been installed as
optional equipment.

Maintenance

The regular servicing procedure for the lavatory is
described in the “Operator's Manual” under heading
"Servicing the lavatory", included in the technical publi-
cation box delivered with the vehicle.

Faucet fresh water pipe

Fresh water tank drain pipe

Fresh water tank fill pipe

Overflow pipe

C. 74
—_ Slide dump valve

Fresh water tank

Heater

Pump access cover

e SUMP tank

—

MAS-1816.IMG

FIG. 16 - Lavatory installation
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18 ACCESSORIES
1 2
13 3
12
10
4
9 8 5
1. Mirror 8. Night light
2. Fluorescent assembly 9. Fresh water faucet
3. Grip handle 10. Door lock
4. Waste container 11. Emergency call push button
5. Exhaust air grille 12. Towel dispenser
8. Flush push button 13. Lavatory door grille
7. Toilet tissue dispenser
MA5-1817.IMG

FIG. 17 - Lavatory
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18 ACCESSORIES

Emergency buzzer

The lavatory emergency buzzer is mounted onthe alarm
junction box in front service compartment, and sounds
when the emergency call push button switch in the
lavatory compartment is activated. For specific wiring
information, refer to diagram #16/24 of the master wiring
diagrams. To remove the emergency call push button
switch, proceed as follows:

1. From outside the lavatory, remove the nine (9) snap
caps and retaining screws from the outer lavatory wall
located beside the lavatory door (see fig. 18), then
remove the wall in order to gain access to the switch
electric connections.

2. Disconnect wires from switch.

3. From inside the lavatory, remove the two (2) Phillips
head screws retaining the emergency call switch to the
lavatory inner wall, then remove the switch from outside
the lavatory.

Reverse the above procedure to install the switch.

Occupied signs

Closing and locking the lavatory door from inside will
illuminate outside signs which are mounted on the rear
wall of vehicle, over the windshield, and also the lavatory
indicator light on the L.H. side dashboard control panel.
To check circuit continuity, refer to diagram #16/24 of the
master wiring diagrams.

Door lock

Lavatory door lock has inside and outside handles, as
well as an inside latch to lock door from inside the
compartment. If the lock fails to release, the door canbe
opened from the outside with a special key which is
supplied to the driver.

Lock assembly can be removed from the door, then
readily disassembled and parts replaced, if necessary
(see fig. 19). Athin coat of lubricant on all moving parts
will ensure trouble-free operation.

ﬂ'\

Remove wall

™~

4= Lavatory door

<

MAS-1818.IMG

FIG. 18
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18 ACCESSORIES

Mounting plate

Microswitch

d

FIG. 19 - Lavatory door lock disassembly

Lavatory light

The lavatory light is installed on ceiling and is provided
with two fluorescents. A microswitch, which is mounted
in the door frame, is activated by the door lock
mechanism upon locking to energize the lamp as well as
the "lavatory occupied"” signs in vehicle. This switch is
readily serviced by removing the two Phillips head
screws securing the mounting plate to the outer lavatory
wall.

Proceed as follows to repiace a fluorescent:

1. Press in side of lens opposite of mirror, free lens from
its retaining groove, slide out other side, then lower and
remove lens.

2. Unsnap defective fluorescent tube by pushing its both
extremities simultaneously against felt discs (see fig. 20).

3. Holding the fluorescent with one hand, push inwards
one of the pin receptacle steel plates to free tube ex-
tremity, then remove tube from its fixture.

4. Reverse above procedure to install new fluorescent
tube.

If ballast is defective or a wire feed voltage check is
required, ballast cover may be removed by performing
the first three steps and the following: .

WARNING: Be careful when checking the ballast
feed voltage as Its output voltage is 600 volts.

a. Grasp and press inwards both cover extremities {o
free its edges from the four rivets.

b. Reverse previous steps to install cover, fluorescent
tubes and lens.

MAS-1810.1MG

Pin receptacle
steel plate

Feit discs

"""""""""" T MAS-18:

FIG. 20 - Lavatory fluorescent lamp assembly

Lavatory night light

The lavatory night light is illuminated as soon as the
ignition switch is set to the "ON" position. Proceed as
follows to replace defective bulb:

1. Unscrew the two (2) Phillips head screws retaining
the lens to the lavatory wall, then remove it.

2. Push and turn the bulb counterclockwise, then pull it
out of the socket.

3. Place the new bulb into the socket, then push and turn
clockwise to lock in position.

4. Place the light lens and fix in place.
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18 ACCESSORIES

Flush push button

The flush push button (red) is located near the toilet
tissue dispenser. Press on push button to actuate a
pneumatic timer located on the other side of wall; this
timer allows an electric current flow during a preset time
to a pump in the sump tank.

Pneumatic timer removal and installation
1. Unscrew and remove the flush push button lock nut
(see fig. 21).

2. Using the appropriate key, unlock and open the toilet
tissue dispenser flap.

3. Remove all toilet tissues, ;-

4. Unscrew the three (3) Phillips head screws retaining
the toilet tissue dispenser assembly, then remove it from
its location.

5. Remove pneumatic timer through this opening, taking
care to disconnect electric wires.

NOTE: Care must be taken to avoid loosing the
spacers Installed on the mounting sleeve,

6. Reverse the above procedure to reinstall timer. The
recommended torque for the lock nutis 15 Ibs ft (21 N.m).

Flush push button
lock nut

Access panel

FIG. 21

Timer adjustment

Timer may be adjusted from 0.2 second to 3 minutes by
turning the time adjustment screw clockwise to increase
time, and counterclockwise to decrease time. To gain
access to the time adjustment screw, repeat previous
steps 2, 3, and 4.

NOTE: Washbasin and faucet plumbing is acces-
sible by removing the access panel located under
the wash basin (refer to fig. 21).

Fresh water tank

The fresh water tank located over the lavatory ceiling,
supplies water to the wash basin by gravity. Two pipes
are connected to the upper right corner of tank. The top
overflow pipe runs along the rear wall to the underside
of vehicle near rear bumper, while other pipe is con-
nected to the fresh water fill valve which is installed under
the sumptank. Athird pipe located inthe lower left corner
is connected to the faucet. To gain access to the fresh
water tank plumbing, remove the four (4) snap caps and
screws securing the occupied sign panel to the rear wali,
then remove panel. The panel located over the lavatory
door can now be removed after removing the snap caps
and screws retaining it to the fresh water tank framing.

Fresh water tank heater

A water heater may have been instalied as optional
equipment. The heater as well as its connector (C-182)
is accessible for a quick electrical check by the access
panel located over the toilet. For specific wiring informa-
tion, refer to diagram #23/24 of the master wiring
diagrams.

/
.y
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Ventilation fan and motor

Description

The lavatory ventilation fan, mounted over the spare tire
compartment in the rear section of vehicle, serves two
purposes. It exhausts objectionable odors and provides
a constant air circulation in the lavatory compartment by
heating or cooling the lavatory with the vehicle ambient
air. Air enters the lavatory compartment through a vent
grille located over the lavatory door.

NOTE: This exhaust fan runs constantly whenever
the Ignhition switch on the L.H. lower control panel is
in the "ON" position.

Maintenance

The frequency of preventive maintenance should be
determined according to vehicle mileage and operating
conditions. However, it is recommended to check this
item approximately every 50,000 miles (80 000 km).

Remove fan and motor assembly. Free operation of fan
housing wheel and motor is important. Check fan hous-
ing wheel and exhaust duct. If dirty, they should be
cleaned. When defective motor occurs, hew motor must
be installed.

NOTE: This motor is similar to the driver’s heater
unit and the upper windshield defroster.

Removal and installation.

1. Open the lavatory service compartment door, then
remove the flexible drain hose container by unscrewing
the two (2) hose clamps. This step is necessary to have
access to the ventilator fan and motor assembly. Refer
to figure 22 for details.

Remove cable tie

Remove hose
clamps

822.IMQ

FIG. 22 - Lavatory service compartment

2. Remove the cable tie retaining the fresh water return
hose (red) to the ventilator inlet duct. Then, remove the
hose clamp retaining duct to the ventilator inlet.

3. Pull up the inlet duct, remove the outlet duct hose
clamp, then remove the ventilator outlet duct from the
ventilator housing.

4. Unscrew the ventilator support retaining bolts, discon-
nect the ventilator motor connector, and remove motor
with fan assembly (see fig. 23).

Faninlet

FIG. 23 - Lavatory ventllation fan and motor '
installation

5. Place the assembly on a plane surface, separate the
motor from the housing and fan.

6. Remove the gasket at the outlet of housing assembly.

7. Separate the housing by removing the six (6) retaining
clips.

NOTE: Remember location to ease reassembly pro-
cedure.

8. Unscrew the "Allen" screw retaining the fan wheel on
the shaft and the three (3) retaining bolts of motor, then
separate the motor from the housing. Refer to figure 24
for details.

9. Reverse previous steps to reinstall motor, then motor
and housing assembly on vehicle.

NOTE: If cable tles have been removed to ease dis-
assembly, remember to replace new ones after-
wards.
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Housing

Motor

Fan wheel
Motor bracket
Retaining tab
Gasket

Motor ring

"Allen" screw

© ® N o O A~ 0 DNhp S

Motor retaining screw
Washer

—
o

FIG. 24 - Lavatory ventilation fan and motor disassembly

MAS-1824.1MQ
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SPECIFICATIONS

HUBODOMETER (U.S. model: m.p.h.)

MaKe . . o e e Stemco
Supplier number . . . L e e e 650-0019
Prévost nUMbEr . . . . . . s 65-0002

HUBODOMETER (Canada model: km/h)

MaKe . . e e Stemco
Suppliernumber . . . . L 650-0025
Prévost number . . . . . . e e, 65-0117
SPEAKERS

Make . . o e e e e Blaupunkt
Model . . . e e e DL 1230
Max. rating . . . . e e 30 Watts
Resistance . . . . . e e e e e 4 ohms
Prévost number . . . . L e 90-0502

MaKe . . e e e e e e VDO
Scale . .o e 0 -80 m.p.h.

.................................................. 0 - 3300 rpm

.................................................... 24 hours
Prévost nUMbEr . . . . . . e e 59-0240
Paper chart (Prévost number) . . . . . . . e e e 59-0122
Plastic card (Prévost number) . . . . . . . . L e e 59-0251

TACHOGRAPH (Canada model)

MaKe . . VDO
Scale . . .. ... e 0 - 125 km/h
.................................................. 0 - 3300 rpm
.................................................... 24 hours
Prévost number . . . . . . . e 59-0239
Paper chart (Prévost number) . . . . . . . . e e 59-0179
Plastic card (Prévost number) . . . . . . . e e 59-0251
ETHER START CYLINDER
Make . . . Quick start
VolUME NEt . . o e e e e e e e e 22 U.S.1l. oz
Supplier number . . . . e e e LP-535
Prévost number . . . . . . L e e 51-0173
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DESTINATION SIGN FLUORESCENT TUBE

Model . . . e e F30T8 CW4
Length . o e e e e e e e e e 30" (76 cm)
Wattage . . . . o e e 20
Quantity . . . . e e e e e 1
Prévost number . . . . . . e e 83-0120

EMERGENCY BUZZER

Make . . e e e e e Mallory
FreqQUeNCY . . . e e e e e e e 2900
Supplier nUMDEr . . . L L e e e e e e e SC 628 W
Prévost nUMbBEr . . . . . . . . e e e e 56-1957

Model . . e e e F15T8 CW
Length . . e e e e e e e 18" (45 cm)
Wattage . . . . . e e e e e e e 15
Quantity . . . e e e 2
Prévost number . . . . . . e e e 83-0102
PNEUMATIC TIMER

MaKe . . . e e Furnas
TYPE . . o e e e e e Resettable
TiMe . . o e e e 0,2 to 180,0 seconds
Supplier number . . . e e e e 55-AA
Prévost nUMber . . . . . e e 90-0348

FRESH WATER TANK

Make . . e e e e e e Prévost
Capacily . . . e e e e e e 24 U.S gal. (90 liters)
Prévost number . . . . . L L e e e e 40-9063
FRESH WATER TANK HEATER

Make . . e e e e e e e Temro
Wattage . . . . . e e e e e e e e 50
Volage . . . . e e e e e 115
Supplier number . . . L L e e e e e 12632
Prévost nUMbEr . . . . . . o e e e e e e e 56-1968
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LAVATORY VENTILATION FAN MOTOR

Make . . . o e e Al}{rora
TP o o e e e e e RGS00EF
Voltage . . . . . o e e e 24V DC
Rotation . . . . . . e e Right hand
SUPPIHET MUMBEE « © o e e e e e e 001.58.04 /74
Prévost NUMber . . . . . e e e 56-1194

S
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SERVICE INFORMATION LETTERS

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

NUMBER DATE SUBJECT







LUBRICATION CHART AN

47

30 54 63 64 29 28

I N

SERVICE CHECK POINTS

e

///\\

I \

[ |\

\

1 2 42 43 41 11 12 66 1 b 45 48 14 15 17 16 51 52 23 22 15 24 26 53 25
ITEM DESCRIPTION REMARKS INTERVALS LUBRICANT
1 Upper Steering Column U-Joint One fitting 5000 miles (8 0.)0 km) L-5
2 Lower Steering Column U-Joint One fitting 5000 miles (8 0;)0 km) L-5
3 Steering Drag Link Ends One fitting on each end 5000 miles (8 00 km) L-5
4 Drag Link Transfer Lever Bearings One fitting per transfer lever 5000 miles (8 0)0 km) L-5
(axles 1 and 2) bearing .
5 Steering Arm Ends (axles 1, 2 and 5) One fitting on each end 5000 miles (8 )0 km) L-5
6 Tie Rod Ends (axles 1, 2 and 5) One fitting on each end 5000 miles (8 000 km) L-5
7 Transter Lever Connecting Rod Ends One fitting on each end 5000 miles (8 N0 km) L-5
8 Slack Adjusters (all wheels) One fitting on each slack adju:ster 5000 miles (8 090 km) F-1
9 Disc Brake Power Shafts One fitting on each power shaft 25,000 miles (4) 000 km) F-1 (see NOTE 1)
10 Steering Knuckle Pins (axles 1, 2 and 5) Two fittings per knuckle 5000 miles (8 00 km) L-5
11 Wheel Bearings (axles 1, 2 and 5) Fill to mark Daily G-1 (see NOTE 2)
12 ABS Sensors Apply Only at sensc. disassembily and A-2 (see NOTE 3)
assembly
13 Radiaior Shutter Air Filter Remove plug - inject 1.1/20zU.S. 5000 miles (8 kmy) F-2
14 Fan Transfer Pillow Block T ing on top o 5000 mile: wmy L-5
15 X Transfer Shaﬂ U-Joints (both extremities) One fitting on each end 5000 miles (8 € »O km) L-5 (see NOTE 4)
16, ) Tranfer Shaft Slip Joint— —- T “ORgTithing 5000 Hiles (8 090 km) L-5
17 Preheater FuetOﬂ‘B:i‘ter ST nge cartridge element L Fill with clean fuel oil
18 Qil F,ieserve Tank T ”'.7 Check daily e, ; Fill with O-1
19 Starter - e i A ZAllen” plugs: 8 to 10 drops . S ing.-C rhatu} or 100,000 miles H-1 (see NOTE 5)
+ . (160 099 Knn)
20 Check Engine Crankcase Oil Level__ Daily and chang= after 10,000 miles O-1
. 5 Tl ~ 16 Kt
i21 ° Check Transmission OQil Level ’ I Daily O-5 (see NOTE 6)
22 Check Gearbox QOil Level - Keep to "FULL" mark on dlpstlck 5000 mlles (8 0)0 km) G-1
23 . Fuel Filter/Water Separator Dram accumulated wat When accumulated water or | -
- — — e WaArning light illuminated
24 Lubricate Shutter Rpds and Cranks T ApplyY T T T T T 5000 milesi(8 090 kM) o-5
25 Power Steerlng ‘and Condenser Fan " Keép to "FULL" mark on dlpSﬁCk 5000 mlles ;(8 0.)0 km) H-2 (see NOTE 7)
Motor Oil Tank - - e b ——— T
26 "~ Transmission Oil Filter Change-cartridge -—= -~~~ - AfieTfirst 5600 tiiles (8000km)and | --—-—-
o - [ _ — . B R __aftereach 50,0C) miles (80 000 km)
27 Power Steering and Condenser Fan._ Change cartridge ) 50,000 milias (8) 000 km) ——
Motor Oil Filter ) i
28 Retarder Valve §haﬂ B Apply - 100, 000 mll 38 ( 60 000 km) oronce L-2
29 3 ,Fuel Oil:Filter~ e ‘Change canrrdge‘ es (1év 000 km) Fill with clean fuel oil
30 Piliow Block of A/C Compressor Support | Two (2 040 km) L-5
31 Propeller Shaft U-Joints ~ Two (2) fitt each extremlty . £8 000 km) L5
T e e e B I -— —} - -of-both-propeller.shafts .. i e o
32 Propeller Shaft Shp Joints - - - 1 *Gnem'tmgon each propetlfer shaft- — 5000 miies (8 010 km) L-5
33 Differential QI| Fil f’lugs “TDrain aﬁti feflrrdiﬁerenﬂals B‘eak -in period: 1000 miles (1 60 (see NOTE 8)
- — R _ S en, s ter cach 25,000 mlles
- ; (40 000 “kiy)
S - —- “To level of Ilerph;g, e eed = BO0S 35 \3 060 kmy)
34 _Rear Forward Dlﬁerentlaﬂ Qit Filter —_ €hange cartridge— - - -——- -~ -25,000" mii€ 5 (40 000 km) when (see NOTE 9)
- E e - — S S . fferential ol change
35 - | Turning Tabie Grease Manifald. R One fitti ng e 10,000 miles, (16 000 km) -5
36 Central JomH.ever Bearing-- ——- - . One fitting... [ ‘!0,@9{}\;*:..@& (1¢ 000 km) L-5
37 Drag Llnk P|vot Bearimg Rl One fitting on cenier of pivet -~ —— 5830 wiley (8 000 km) L-5
38 RearDoor Rotaung Colaminy 1 One fitting oy ce“\‘er Gf rotating™ ="~ 50,000 mlles (8¢ 000 km) or twice a -1
T e _ | column_ _— - year
39 — Front Door Hotating Column ” One fmlng on center of rotatl ng 50,000 miles (8¢ 000 km) or twice a -1
- “column - vear.”
) RCTINS WAl peastxy
ic Dl’wer s A/Q ard Heating Unit Air Fnliﬁr Cilean or{eelécg . afan reetle £ 1 0017 rmle; (14 000 km)
¥ Rir Tank Drain Valves . e Drain accurmulated water Dally
42 {n-Station Connector Plug external wer supply to use As requ:red
in-station lighting, engine. E,:-m%,
e 2 v F S, water tank heaters
43 Windshield Washer Reservoir Filler cap/reservoir - Daity e
44 Accessory Alr Filler and Fill-Valve Change catridge element As required {see NOTE 11)

ITEM DESCRIPTION REMARKS INTERVALS LUBRICANT
45 Main Front A/C and Heating Unit Filters Replace 10,000 miles (16 000 km) | -
{L.H. and R.H.)
46 Battery Terminals and Sliding Tray Keep battery terminals coated and 5000 miles (8 000 km) Battery terminal
apply "Lubriplate” on slides of tray coating and L-3
47 Air Conditioning Compressor Check oil level in sight glass 5000 miles (8 000 km) A-1 (see NOTE 12)
48 Air System Emergency Fill Valve Use to fill air system tanks As required (see NOTE 13)
49 Cold Weather Starting Fiuid Cup Use with ether capsule Use when cold weather occurs | ————-
50 Air Restriction Indicator Check when red signal locks in full Daily (When red signal locks in full (see NOTE 14)
view view, change air cleaner element)
51 Receiver Tank (R-22) Check sight glass when filling When adding refrigeramt | -————o
52 Coolant Filters (strainer) Clean strainer After first 3000 miles (5 000 km)and | --——--
each 100,000 miles (160 000 km)
53 Pre-Cleaner Check discharge tube 5000 miles (8 000 km) ——————
54 Spin-On Type Coolant Filters (“Perry” Change both cartridges 20,000 miles (32000 km) | ceeee
filter)
55 Air Cleaner (Dry type) Replace element 5000 miles (8000km) | ————o
56 Hubodometer Check accumulated mileage Daily
o7 VUGS & aiik - LSBT IO 4OG cogianit As required i T
58 Main Rear A/C and Heating Unit Filters Replace 10,000 miles (16 000 km) | ---—-
(L.H. and R.H.)
59 Sump Tank (filling and draining) Fill or drain Daily
60 Fresh Water Reservoir (filling and Fill or drain Daily
draining)
61 Access panel for rear camera Use when camera lens needs Periodically | eeeee
maintenance switch cleaning .
62 Air Dryer (AD-4) Inspect element and replace if 25,000 miles (40 000 km) ——
necessary
63 Crankcase breathers Inspect and replace if necessary 30,000 miles (50 000 km) ——
64 Engine Oil Filter Change cartridge .10,000 miles (16 000 km) Fill with O-1
65 Spare Tire Winch Gears and Ratchet Apply Once a year L-5
Mechanism
66 Steering Damper End One fitting 5000 miles (8 000 km) L-5
67 Power Steering Cylinder End One fitting 5000 miles (8 000 km) L-5
NOTES RECOMMENDED LUBRICANT CODE

1. A high temperature waterproof grease in NLGI grade #1 (Rockwell Material Specification Number
0-616-A) is recommended for lubricating Dura-Master Air Disc Brakes and Automatic Slack Adjusters.
it should be a smooth textured, corrosion resistant grease, free of fillers and abrasives. The grease
should maintain a satisfactory softness under normal parking and storage temperatures so the brakes
can be applied and released. A suitable grease can be obtained under Prévost part number 68-0500
or Rockwell International, part number A-1779-W-283.

2. Fill front and rear wheel bearings (axles 1, 2 and 5) to the leval mark in cap with SAE 90 differential
oil. Drive axle wheel bearings are lubricated by the oilin the differentials. Maintain differential oil levels
to ensure adequate oil supply to rear wheel bearings at ali times.

3. Use ONLY special silicon grease Prévost part number 68-0460.

4. On transfer shaft U-joints, at the extremity of reserve tank, the grease fitting must be filled from
under the transfer shaft guard as well as the slip joint. However at the other extremity, there is a hole
on top of transfer shaft guard to lubricate easily the fitting.

5. When starter is removed for service, remove “Allen plugs” in nose housing and commutator end
frame of starter and saturate wicks.

6. Referto page 6-4 in the "Operator’s Manual®, under heading "Automatic transmission oil level check”
for cold and hot check procedures.

7. Do not ovetfill; fill only to "HIGH" or "FILL™ mark on dipstick.

8. Multigrade gear lubricants which meet the requirements of military specification MilL-L-2105-C are
recommended for use in drive axles. These lubricants perform well over broad temperature ranges,
providing good gear and bearing protection in a variety of climates. The MiL-L-2105-C specification
divides lubricants into three major categories according to their viscosity at various temperatures.
These are 75W, 80W90 and 85W140. 80W140 lubricants are also available, but are listed with 80WS0
in MIL-L-2105- C specification. Lubricants approved under MIL-L-2105-B are also acceptable for use.
9. Replace differential cartridge each 25,000 miles (40 000 km), cr whenever differential oil is changed.
Use the Prévost part number 62-1323 or Rockwell International, part number PH-30.

10. The external power supply must have a 110-120 volt. 3¢ amp minimum rating. Use only a
three-prong grounded-type exiension cord.

11. Change element whenever differential pressure exceeds 1% psi (100 kPa) between the inlet and
outlet of air filter.

12. Use ONLY approved oils; refer to "Recommended Lubricant Code” or to the "Operation and
Service Manual of 05G Bus Ooompressor" for lubricant type list.

13. This vehicle is equipped with an air emergency fill valve to supplement air system when air
pressure is low and engine cannot be operated. This air system emergency fill vaive can be connected
1o any regular size external air supply line and will supply air for all systems, (brakes, suspension,
kneeling, accessories). Pressure of the external air supply must be 120 psi (830 kPa) maximurm.

14. When red signal locks in full view; the air cleaner slement must be replaced and the indicator must
be reset by pressing on its extremity.

15. On vehicles equipped with DDEC system, it is very impornant to keep surge tank coolant o a
proper level. I coolant level becomes too low, a coolant sensar will inform the DDEC module which
will shut off the engine.

o-1 Heavy-duty engine oil MIL-L-2104-C or MIL-L-46152 (not MS)
o-2 Graphite grease
0o-5 Dexron i or Dexron automatic transmission oil
L-1 Lubriplate #1242
L-2 High melting point, water resistant, lithium base grease
L-3 Lubriplate #105
L-5 Molybdenum disulphide grease
G-1 General purpose gear lubricant SAE 90 (A.P.l. spec GL5)
G-2 General purpose gear lubricant SAE 140 (A.P.l. spec GLS)
A-1 Air conditioning compressor oil

Approved oiis

Marketer Trade Name

Calumet Ro:

Dupont Zephron 150

Sun Oil Co. Suniso 3GS & Suniso 4GS
exaco WF1 132

A-2 ABS Sensors special silicon grease
F-1 Disc brakes, power shafts, and slack adjuster grease (NLGI grade #1)
Recommended greases

Marketer Trade Name
Texaco Thermotex EP#1
Shell Shell Darina #1
Sunoco Sunaplex #1EP

F-2 Special "KYSOR" shutterstat air filter fluid
H-1 SAE 10 oil
H-2 SAE 10W20or
SAE BW30 (moderate climate) oil
W-1 Windshield washer fluid

W-2 Engine coolant (ethylene glycol permanent type antifreeze solution,
low silicate type)
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19 LUBRICATION

DESCRIPTION detrimental for the engine. Aspin-ontype oilfitterisused
on Detroit Diesel engines.

A Iubricat'ion cha_rt‘is included in }his se_ction to indicate Engine oil temperature should be checked every 25,000
the location of fittings and service points that require  mjles (40 000 km) to determine oil cooler efficiency. This
periodic lubrication. check should be made by inserting a steel jacketed
Where cleaning, removal or disassembly are required for  thermometer in the dipstick opening, immediately after
lubrication purposes, these procedures are covered in  stopping a hot, loaded engine. If the oil temperature
the applicable sections of this manual. The engine and  exceeds the coolant temperature by more than 60 °F (33
transmission, as well as the power steering fluid reservoir ~ "C), the oil cooler may be clogged.

and the fan gear box are provided with dipsticks for  For detailed oil specifications, refer to "Detroit Diesel

checking lubricant level. Series 92 Service Manual" under heading “Lubricating
ol for Detroit Diesel engines".
DIFFERENTIAL BREAK-IN PE- '
RIOD OIL RESERVE TANK
s
Lubricant in the differentials is supplied as "Factory Fill' ~ Anoil reserve tank with a capacity of 2.5 U.S. gallon (9,45

and should be drained and refilled after 1,000 miles (1 liters) is connected to the crankcase by a hose with a
600 km) and must not exceed 3,000 miles (5 000 km) of ~ Shut-off valve, allowing oil to be added to crankcase by
initial operation. So, drain accordingly to break-inperiod,  oPening valve. Comparison of oil levels in sight gauge,
then the recommended lube change interval (after the ~ Defore and after adding oil to crankcase, shows ap-
initial change) should be every 25,000 -30,000 miles (40  Proximately how much oil has been added.

000 - 48 000 km) when yearly mileage is in excess of  Filling of this tank can be made by opening the condenser
60,000 miles (96 000 km). If yearly mileage is less than  door in order to have access to the engine. The tank is
60,000 miles (96 000 km), change twice a year (spring  over the transfer shaft beside the front of engine.

and fall). When proceeding to lube change, drain and

refill to top of filler neck or bottom of tapped hole. COLD WEATHER OPERATION
LUBRICATION INTERVALS Cold weather starting will be facilitated when immersion

type electric coolant heaters can be used. Other practi-
Lubrication intervals are based on recommendations for  cal considerations, such as the use of batteries, cables
normal operating conditions. Where more severe ser-  and connectors of adequate size, proper setting of volt-
vice is encountered, more frequent intervals will be re-  age regulators, ether starting aids, oil and coolant heater
quired. Engine crankcase oil should be checked daily or  systems, and proper fuel selection will accomplish start-
before the start of each run and oil added to bring the  ing with the use of SAE 40 or SAE 30 oils. For complete
level to the "Full" mark on the dipstick. A new oil filter  cold weather starting information, consult your operator’s
element should be installed each time the engine oil is  manual or an authorized Detroit Diesel service outlet.

changed.
FLEXIBLE HOSE MAINTENANCE

OIL CHANGES

The performance of engine and equipment are greatly
The engine oil change period is related to the operating  related to the ability of flexible hoses to supply lubricating
conditions, such as vehicle load, speed, etc., and may o, air, coolant, and fuel oil. Maintenance of hoses is an
vary. Itis recommended however, that the oilchange be  important step to ensure efficient, economical, and safe

performed after every 300 operating hours atan average  operation of the engine and related equipment.
vehicle operating speed (12,000 miles or 20 000 km

approx.).

Pre-starting inspection

The drain interval may then be graduallly increased or )

decreased with experience on a specific lubricant, con- ~ Check hoses daily as part of the pre-starting inspection.
sidering the recommendations of the oil supplier .. Exa'mlne hose for leaks, and check all fittings, clamps,
(analysis of drained oil can be helpful), until the most'~> &R ties carefully. Ensure that hoses are not resting on or
practical service condition has been established. touching shafts, couplings, heated surfaces including
exhaust manifolds, any sharp edges, or other obviously
damaging areas. Since all machinery vibrates and
moves to a certain extent, clamps and ties can fatigue

Solvents shiould not be used as flushing oils. Dilution of
the fresh refill oil supply can occur, which may be

19-1
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19 LUBRICATION

with time. To ensure proper support, inspect fasteners
frequently and tighten or replace them as necessary.

Leaks

Investigate leaks immediately to determine if fittings
have loosened or cracked, and also if hoses have rup-
tured or worn through. Take corrective action immedi-
ately. Leaks are not only potentially detrimental to
machine operation, but can also result in added expen-
ses caused by the need to replace lost fluids.

CAUTION: Personal injury and/or property damage
may result from fire due to the leakage of flammable
fluids, such as fuel or lube oil.

Service life

The limited service life of a hose is determined by the
temperature and pressure of the gas or fluid within it, the
time in service, its installation, the ambient temperatures,
amount of flexing, and the vibration it is subjected to.
With this in mind, it is recommended that all hoses be
thoroughly inspected at least every 500 operating hours
or after 15,000 miles (24 000 km). Look for surface
damages or indications of damaged, twisted, worn,
crimped, brittled, cracked, or leaking lines. Hoses
having the outer surface worn through or a damaged
metal reinforcement should be considered unfit for fur-
ther service.

It is also recommended that all hoses in this vehicle be
replaced during major overhaui and/or after a maximum
of five service years. Quality of replacement hose as-
semblies should always be equal to or superior to the
Manufacturer’s Original Equipment.

ARTICULATION LUBRICATION

Intervals

The articulation mechanism should be lubricated at
every 7,000 to 20,000 miles (10,000 to 30,000 km)
interval, according to the operating conditions, or every
three months, whichever occurs first.

Description

A grease fitting manifold is attached to the articulation
frame on the L.H. side to provide lubricant to all grease
fittings around the turning table. Furthermore, some
lubrication lines, such as those for the articulation turning
table, the pivot bearing and the articulation damper
shock extremities are connected to this grease fitting
manifold.

To ease lubrication procedure, a main fitting at the end
of manifold has been provided and is accessible fromtwo
locations:

a) afront access panel inside vehicle over the articulation

b) a service panel in the first L.H. side baggage compart-
ment of rear section.

Another grease fitting for the connecting arm pivot pin is
also accessible under the front inside access panel. The
contact surfaces of the turntable teflon ring should be
greased by means of a small paintbrush, in order to
prevent noisy operation. All other articulation com-
ponents and linkages are prelubricated and require no
further lubrication.

Refer to the lubrication chart for the lubrication intervals
and the recommended lubricants.
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LUBRICATION CHART AND SERVICE CHECK POINTS
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2 42 43 a1 12 66 8 9 10 11 45 48 14 15 17 16 51 2 23 22 15 24 26 53 25 57
ITEM DESCRIPTION REMARKS INTERVALS LUBRICANT ITEM DESCRIPTION REMARKS INTERVALS LUBRICANT
§ i it i Heati Unit Fils Repl iles (16 OO0 km) =} oo
1 Upper Steering Column U-Joint One fitting 5000 miles (8 0.0 km) L-5 45 z\ﬁa:_'n :r:gnlt%ﬁ/.c): and Heating uni fers eplace 10,000 miles (16 000 km)
2 Lower Steering Column U-Joint One fitting 5000 miles (8 0.J0 km) L-5 46 Battery Terminals and Sliding Tray Keep battery terminals coated and 5000 miles (8 000 km) Battery terminal
3 Steering Drag Link Ends One fitting on each end 5000 miles (8 00 km) L-5 apply "Lubriplate” on slides of tray coating and L-3
2 Drag Link Transfer Lever Bearngs One fitting per transfer lever 5000 miles (8 0.0 km) 5 47 Air Conditioning Compressor Check oil level in sight glass 5000 miles (8 000 km) A-1 (see NOTE 12)
(axles 1 and 2) bearing B . a8 Air System Emergency Fill Valve Use to fili air system tanks As required (see NOTE 13)
s Steering Arm Ends (axles 1, 2 and 5) One fitting on each end 5000 miles (8 ¢ )0 km) L-5 49 Cold Weather Starting Fluid Cup Use with ether capsule Use when cold weatheroccurs |  ——
6 Tie Rod Ends (axles 1, 2 and 5) One fitting on each end 5000 mites (8 00 km) L-5 50 Air Restriction Indicator Check when red signal locks in full Daily (When red signal locks in full (see NOTE 14)
7 Transter Lever Connecting Rod Ends One fitting on each end 5000 miles (8 10 km) L-5 view view, change air cleaner element)
8 Slack Adjusters (all wheels) One fitting on each slack adju:ster 5000 miles (8 090 km) F-1 St Receiver Tank (R-22) Check sight glass when filling When adding refrigerant | -
9 Disc Brake Power Shafts One fitting on each power shaft 25,000 miles (4) 000 km) F-1 (see NOTE 1) 52 Coolant Filters (strainer) Clean strainer Q;tgrr.flllrgct)%%%ormileess((‘lss%oggygng‘yd ______
10 Steering Knuckle Pins (axies 1, 2 and 5) Two fittings per knuckle 5000 miles (8 00 km) L-5 53 Pre-Cleaner Check discharge tube 5000 miles (8000 km) |
11 Wheel Bearings (axies 1, 2 and 5) Fill to mark Daily G-1 (see NOTE 2) 54 Spin-On Type Coolant Filters ("Perry™ Change both cartridges 20,000 miles (32 000 km) | —eeeee
12 ABS Sensors Apply Only at senso disassembly and A-2 (see NOTE 3) fitter)
assembly 55 Air Cleaner (Dry type) Replace element 5000 miles (8000 km} | —-——-
13 Radiiator Shutter Air Filter Eesmo'\\/?lplgg - m]ect 11/20zU.S. 5000 miles (8 0::0 km) F-2 56 Hubodometer Check accumulated mileage Daity 0
SR S [ — [ mb flui - . . e LGS G S TGt o feGUIE oG N L 15
14 Fan Transfer Pillow Block One fitting on top 5000 mites (8 u..u km) L-5 hd SUrge ann USE G a0 sooiant S reRues v Mt
— — i i it Fif , i 1 km) | -
15 Transfer Shaft U-Joints (both extremities) One fitting on each end 5000 miles (8 C :0 km) L-5 (see NOTE 4) 58 ?lﬂ_allﬂn ;edarﬂﬁ? and Heating Unit Filters Replace 10:000 mites (16 000 km)
16 .| . Tranigr Shafi Slip Joint—- —-— T orieTitting ] | 5000 Hiiles (8 010 km) L-5 59 Sump Tank (filling and draining) Fill or drain Daily } B
17 ~{ Preheater FuetOil'Ritter = ™ T LTTE T Change cartridge element i VW“‘I_QQ.Q 0 miles (160 000 km) Fill with clean fuel oil 60 Fresh Water Reservoir (filing and Fiil or drain Daily -
18 _Oil Heserve Tank T T |7 Check daily e | Daily _ Fill with O-1 draining)
3 R ; ¢ I — siiad iodicaity | =
19 -| Starter e ) ZUANEN” plugs: 8 o 10 drops — !(:ku%ngog\.:(err)lam or 100,000 miles H-1 (see NOTE 5) 61 ﬁq(;c"e“sesngra‘ncglsf‘?vztg?]ar camera gggni",‘{ge" camera lens needs Perodicaily
B 16 m .
20 Check Engine Crankcase Qil Level . y and chang= after 10,000 miles O-1 62 Air Dryer (AD-4) L’;Sc‘;‘i‘;‘ag,'eme"‘ and replace if 25.000 miles (40 000 km) | -
- . ety woat ‘(‘1 & U'OD K
21 = Check Transmission Oil Level pRS————— Daily = O-5 (see NOTE 6) 63 Crankcase breathers inspect and replace if necessary 30,000 miles (50 000km) | -
22 | Check Gearbox Qil Level T Keep to "EULL" mark on dipatick 5000 miles{(8 0)0 km) G-1 64 Engine Qil Filter Change carridge -10,000 miles (16 000 km) Fill with O-1
— = = = - 65 Spare Tire Winch Gears and Ratchet Appl Once a year L-5
23 . Fuel Fiter/Water Separator Drain accumulated wat: When acwmulated water or | - M%chaniém ! PPl 4
. — | e ——— e \WEAFRTHG light illuminated
— 5 T ——— — — — — (53 Steeri Damper End One fittin 5000 mites (8 000 km L-5
2a Lubricate Shutter Rods and Granks Apply —— =T 5000 milesis 0.0 km) o5 € eernng P tng rmites ¢ )
- = 67 Power Steering Cylinder End One fittin 5000 miles (8 000 km L-5
25 Power Steerlng and Condenser Fan Keep to "FULL" mark on dspsuck 5000 mﬂes A(8 0.0 km) H-2 (see NOTE 7) 9 &V 9 ¢ )
Motor Oil Tank R S, ——— P Bty
26 Transmission Qit Fllter T e Change-cartridge — - - - - - AHerfirst 5900 tiles (8 000 km)and | --—-——-
- &
- - - _ 1 R _-aftereach 50,00) miles (80 000 km) NOTES RECOMMENDED LUBRICANT CODE
27 Power ?;ze:znng and Condenser Fan. Change cartridge ] BO,000.Mil2 s (8) 000KM)Y - 1. A high temperature waterproof grease in NLGI grade #1 (Rcckwell Material Specification Number o-1 Heavy-duty engine oil MIL-L-2104-C or MIL-L-46152 (not MS)
Motor Qil Filter . - . 0-616-A) is recommended for lubricating Dura-Master Air Disc Brakes and Automatic Slack Adjusters. 0-2 Graphite grease
N = FE e i shouid be a smooth textured, corrosion resistant grease, free of fillers and abrasives. The grease P! g
28 Retarder Valve Shaft e | APPY _ . 100 009 mil2s (- 60 000 km) oronce L-2 should maintain a satisfactory softness under normal parking and storage temperatures so the brakes 0-5 Dexron Il or Dexron automatic transmission oil
T T T A - A O 1 can be applied and released. A suitable grease can be obtaine« under Prévost part number 68-0500 L1 Lubriplate #1242
29 " Serondary Fuel Oil Filter. ~ ~ - — —— | - “Ghange cartridge- - . - 10,000 mile 5 (16 000 km) Fill with clean fuel oil or Rockwell International, part number A-1779-W-283. i i i i tithi
U g 9e B ’ 3G 2. Fill front and rear wheel bearings (axles 1, 2 and 5) to the levai mark in cap with SAE 90 differential L-2  High meiting point, water resistant, lithium base grease
30 Pillow Block of A/C, Compressor Support | Two (@)yittings T T 1750000 iﬁilés <8 010 km) L5 oil. Drive axle wheel bearings are lubricated by the oil in the differentials. Maintain differential oif levels L-3 Lubriptate #105
N _ to ensure adequate oil supply 1o rear wheel bearings at all times. L-5 Molybdenum disulphide grease
31 . Propeller Shaft U-Joints ;w!: (ﬁ) fmmg“ he%fsh extremity 5000 m les ge 010 km) L-5 3. Use ONLY special silicon grease Prévost part number 68-0460. G-1 General purpose gear lubricant SAE 80 (A.P.IL. spec GLS)
T - B o oth propelier-shal T T 4. On transfer shat"rtI 'T"t-p'msd at the"extrehmrt)? of reser:‘e tank, !hert;:]rease fitting must be filled from G-2 General purpose gear lubricant SAE 140 (A.P_l. spec GLS)
" 5 N - = - - - e iR O der the ti sfer shai uard as well as the sfip joint lowever at the oth gi ity, th. hol, R
32 Propeller Shaft Slip Joints ©One fitting on-each propetter shaft SO00 mue§ (B 010 km) L-5 o tg; Of transtor shedt gguard 10 ubricate easllypt{*]e "mngw er extremity, there is a hole A-1  Air conditioning compressor oil
33 Differential Ol Fill Piugs™ T Drain zmu reﬁn differentials — — T~ Break-in peiiod 1000 miles (1 600 (see NOTE 8) 5. When starter is removed for service, remove ~Allen plugs” in nose housing and commutator end Approved oils
- - S _- e AR ter zach 25,000 miles frame of starter and saturate wicks. Marketer Trade Name
h - : 4 1 . inthe ™ tor's M I*, under heading "Aut i issi il - Calumet Ro030
S o “To leve! of fillerp! o . b ;8 000 km) grzg{ce’ratggagfgrgg\(tp%ggﬁ:z;rs lanual®, under heading "Automatic transmission oil level check Dopont Zephron 150
< I - .. - P Sun Oil Co. Suniso 3GS & Suniso 4GS
34 _Rear ForwardDmgrenhat Oil Fitter —— | €hange cariridge- - ~ ~——- ———— -~ {25,000 mii€s (40 000 km) when (see NOTE 9) 7. Do not overill; fill only to "HIGH" or "FILL" mark on dipstick. Texaco WFI'132
_ e _ R R e e 1. dnﬂerentlal al crange 8. Multigrade gear lubricants which meet the requirements of military specification MIL-L-2105-C are A2 ABS Sensors special silicon grease
- - - = = recommended for use in drive axles. These lubricants perform well over broad temperature ranges, B -
a5 Turming Table Grease Manifald. ._.__ _. __ One fmmg e e 10,000 miled, (15 000 km) L-5 providing good gear and bearing protection in a variety of climates. The MIL-L-2105-C specification F-1 Disc brakes, power shafts, and slack adjuster grease (NLGl grade #1)
- R divides iubricants into three major categories according 1o their viscosity at various temperatures. Recommended greases
36 Central Jomt Lever Bearing- —-—— - - - - One fitting .. .. R 10,000 es (14 000 km) L-5 These are 75W, B0W90 and 85W140. 80W140 lubricants are also available, but are listed with 80W90
= - — — — - 3 in MIL-L-2105-C specification. Lubricants approved under MIL-L.-2105-B are also acceptable for use. _llgeaxrketer l;'ae?:lgz;ngp#1
377_7# a Drag Link P|vot Beanng R One fitting on center of pivet  -—- —~1~5600 wnites (8 000 km) L-5 9. Replace ditferential cartridge each 25,000 miles (40 000km), cr wheneverdlfferentla| oil is changed. Shell Shell Darina #1
38 - L “ReariDogor Rotatlng Coumn © ... -— |- One fitting om center of rotating™—1~~80,000 milés (8( 000 km) or twice a L1 Use the Prévost part number 62-1323 or Rockwell International, part number PH-30. Sunoco Sunaplex #1EP
o e e _ . colymn_ _ _ . . year :hoéeThrznemeanj:dF;%w;r :t;p;?el):‘srg:‘s‘é;zve a 110-120 volt, 30 amp minimum rating. Use only a F-2 Special "KYSOR" shutterstat air fitter tluid
- 3 ing Col t f rotati 0 mi € Ki twi [ ree prong 9 P y . " . H-1 SAE 10 oif
39 Front Door Rotating Column 'ng on center o rota ng 50,000 miles (8¢ 000 km) or twice a 11. Change element whenever differential pressure exceeds 1€ psi (100 kPa) between the inlet and
- year’ - outlet ot air fiiter. H-2 SAE 10W30 or
. R B T 12. Use ONLY approved oils; refer to "Recommended Lubricant Code™ or to the “Operation and SAE 5W30 (moderate climate) oil
i( Drwer s A/g r‘d Heatlng Unit Air Flltec Clean or:ep:lace . e o ,1'}) o0 m|I s (1t 000 km) Service Manuat of 05& Bus Coompressor- for lubrieant type hst. pel W-1  Windshiold washer fluid
= T T " 2 , 24
43 . 2 Rir fank Drain Valves . s Drain aqgumulatEG water Daily - 13. This vehicle is equipped with an air emergency fill valve io supplement air system when air W-2 Engine coolant (ethylene glycol permanent type antifreeze solution,
— - pressure is low and engine cannot be operated. This air system emergency fill valve can be connected low silicate type)
a2 in-Station Connector Piug external ﬁower supply to use As required 1o any regular size external air supply line and wili supply air for all systems, (brakes, suspension,
- in-station lighting,. engine. an%‘,’ kneeling, accessories). Pressure of the external air supply must be 120 psi (830 kPa) maximurn.
w0 ) B water tank heaters 14. When red signal locks in full view, the air cleaner slement mustbe replaced and the indicator must
43 | Windshield Washer Heservoir Filler cap/reservoir - Daity | be resat by pressing on its extremity. .
- - - Sl . S 15. On vehicles equipped with DDEC system, &t is very impornant 1o keep surge tank coclant to a y >
44 Accessory Air Filter and Fill-Valve Change cairidge element As required see NOTE 11) proper ievel. If coelant tevel becomes toc low, a coolant sensos will inform the BDEC module which p E \I -
v S 4 a ¢ will shut off the engine. £ R ‘ ® H 5 6 0
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