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SAFETY NOTICE

This maintenance manual has been prepared in order to
assist skilled mechanic’s in the efficient repair and
malntenance of PREVOST vehicles.

This manual covers only the procedures as of the manu-
facturing date.

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

Torque wifrench tightening specifications must bae strictly
observed. Locking devices must be installed or replaced
by new ones, where specified. f the efficiency of a
locking device Is Impairad, it must be replaced.

GENERAL

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

® Warning: identifies an instruction which, if not fol-
fowed, could cause personal injury.

B Caution: Denotes an instruction which, if not follo-
wed, could severely damage vehicle components.

LINote: Indicate supplementary information needed to
fully complete an instruction.

Although, the mere reading of such information does not
eliminafe the hazard, your understanding of the informa-
flon will promote its corect use.
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ENGINE

DESCRIPTION

The engines that can be installed in Prevost vehicles are
as follows:

DETROIT DIESEL — iwo cycle engines.
V92T (furbo)
8V71N {natural asplration)
8V92T (turbo)

Maintenance and repair information on the engine will
be found in the cuirent engine manufacturer mainte-
nance manual, Engine conirols, accessories and related
components are covered in the applicable section of this
mainuc,

REMOVAL AND REPLACEMENT:

The engine unif, Including transmission, ciutch air com-
pressor and alternator may be removed from the vehicle
as a unit for access to englne or related components.

Proceed as follows:
1- Drain the engine cooling system as explained in sec-
tion 05 -COOLING then remove rear bumper.

2- Exhaust qir pressure from belt tenslonsr then remove
radiator fan gear box belt and A/C compressor belt,

3- Disconnect the propeller shaft as detlailed In section
09 - PROPELLER SHAFT.

4- Exaust dir from alr systern then disconnect transmission
and clufch operating linkage. Disconnect throftle linka-

ge.

5- Disconnect muffler joint to exhaust manifold (Refer to
section 04 - EXHAUST),

6- Disconnect air lines fo alr comypressor govemnor and
fost idle air cylinder.

7- Disconnect elechical connection fo speedomaeter
unit, starting motor, starting mofor solenocid, alternator,
engine controls, tachometer, oil pressure and engine
temperature sending units.

8- Disconnect and rermove cooling system conneciions
to radiator, surge tank, and vehicle heating system. Dis-
connect fuel supply and return lines, Remove connection
between alr filter and engine air inlst duct.

9- Remove bolts and nuts securng engine cradle on
engine mounts.

40- Slightly raise the engine then pull it cut of the engine
comparment.

B Caution: Due to a minimum of clearance bet-
ween engine and engine compartment roof, exireme
care should be faken to raise the engine.

11- To reinstall, the procedure is the reverse of the above.

Diesel lubricating oils
general factors

All diesel engines require heavy-duty lubricating olls.
Basic equiements of such olls are: Lubricaling Quality.
High Heat Resistance and Control of Contaminants.

Lubricating quality

The reduction of fiiction and wear by maintaining an oil
film befween moving parts is the primary requisite of @
lubricant. Fifm thickness and its ability fo prevent metal to
metal contact of moving parts is related o oll viscosity.
The optimums for diess! engines are SAE 40 or 30 Weight.

High heat resistance: Temperature Is the most impor-
fant factor In determining the rate at which detferioration
or oxidation of the lubricating ol will accur. The oil should
have adequate therrnal stabliity at elevated tempera-
tures, thereby precluding formation of harmful carbona-
ceous and/or ash deposits,

Contral of contamincants; The piston and compres-
sion rings must rdde on a fitm of ol fo minimize wear and
prevent cylinder seizure. At normal rates of consumption,
ol reaches a temperature zone af the upper part of the
piston where rapld oxidation and carbonization can
occur. In addition, as oll circulates through the engins, it
is continuously contaminated by scof, acids, and water
orffiginating from combustion. Until they are exhausfed,
detergent and dispersant additives gid In keepling
sludge and varnish from depositing on engine parts, But
such additives in excessive quantities can result in detri-
rmental ash depostts. i abnormal amounts of Insotuble
form, particularly on the piston in the compression ring
areq, eatly engine fallure may result,

Cil that Is caried up the cyvlinder liner wall is normally
consurned during engine operation. The oil and addl-
tives leave carbonaceocus and/or ash deposits when sub-
ject to the elevated temperaiures of the combustion
chamber. The amount of deposiis is influenced by the oil
composition, additive content, engine femperature and
oll consumption rate,

Diesel lubricating oil specifications

Cit quality is the respensibility of the oil supplier. (The ferm
«oil supplien is apglicable to the refiners, blenders and
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rebranders of petroleum products, and does nof include
distibutors of such products).

There are hundreds of commercial crankcase olls marke-
ted today. Obviously, engine manufacturers or users
cannot completely evaluate the numerous commercial
olls, The selaction of a suitable lubiicant in consultation
with a reliable oil supplter, observance of his oif drain
recommendations {(based on used oil sample analysis
and experience ) and proper fllter maintenance, will pro-
vide the best assurance of satisfactory ol peiformance.

AP Lefter Code

Senice Military SAE
Ciassification Specification Grade"'
CD/SC MIL-L-21404C 40 or 30
CC/SE MIL-1-46152 40 or 30
Numerous Universal 40 or 30

Table 4: Lubricaling Oit Recommendation

The englines have glven optimum performance and
expetienced the longest senvice life with the following oif
performance levels having the ash and zinc limiis
shown:

*SAE 40 grade ol is recommended In detroit diesel
engines. Obviously the expected amblent temperaiures
and engine cranking capabllify must be considered by
the engine owner operator when selecting the proper
grade of oil. Only when the amblent termperatures and
englne cranking capabilities result in difficult starting
should SAE 30 grade oil be used,

Ash limil: The sulfated ash limit (ASTMD-874) of the
above lubricants shall not exceed 1.000% by weight,
except lubticants that contain only barium detergent-
dispersant salts where 1.500% by welght is allowed,

Zinc content: The zinc content, as zinc diorganodi-
thiophosphate, shall e a minimum of 0.07% by weight,

MIL-L-46167 Arctic lube oils
for North slope & other
extreme sub-zero operations

Lubricants meeting this specification are used in Alaska
and other extrerne sub-rero locations. Generally they
may be described as BW-20 Mulilgrade lubricants made
up of synthetic base stock and manifesting low volatility
characteristics, Although they have been used success-
fully in some severe cold region, they are not considered
desirable as the use of SAE 40, or SAE 30 olls with auxiliary
heafing alds. For this reason, they should be considered
only where engine cranking is o severe problem and
auxiliary heating aids are not available on the sngine.

ENGINE

Service and inspection intervals

Generally, operating conditions will vary for each engine
application, even with comparable milleage or hours
and, therefore, maintenance schedules con vary, A good
fule of thumb for piston, ring and Hiner inspection hows-
ver, would be at 45,000 mits (54,000 km ) or 1500 hours for
the first such Inspection and at 30,000 miles (45,000 km)
or 1,000 hour intervals thereafter.

A suggested preventive maintenance practice is a regu-
laily scheduled testing of fuel ond lutxicating oils by
elther the oll supplier or an independent testing fabora-
tory. Since the ol supplier knows the physical properties of
his products best and maintains laboratories to deter-
rine practical oil drain intervals, fake advantage of this
service and request him to check drained oil samples
frequently and report the results fo you.

Engine mounts

The engins is mounted fo the engine cradle by means of
rubber mounts,

It Is suggested that new rubber mounts be instalied whe-
never the engine is removed from the coach.

Improper installation of the press fit type molor mounts

.can confribute to excessive englne vibration,

1 Note: Yo propetly Insert the engine mounts only
water should be used as a lubtcant,

Insertion of the mounts info the socket using glycerine or
any other lubricant, will result in the tall of the mounts
flairing out with the rubber rupturing or a potential rup-
ture after sach instaliation,

Using water as the lubricant for inserting rubber mounts
will achleve excellent results, in that, the fail of the
mounts will go into compression when the assembly is
draw up tight with the proper displacment bulge all the
wday around,

In no case should a lubricant be used which maintains
lubricity after assembly and engine starfup.
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Installation of engine rubber mounts

The following procedure Is recommended for replace-
ment of motor mounts:

Remove the existing rubloer mounts from brackets,

Lubricate new rubber mounts with water and place in
position batween bracket and engine cradle. By use of
smaill jack under the cradle, the mounts may be installed
in engine bracket.

Jacobs Engine Brake !
Operalion

The energilzing of the engine brake effectively converis a
power producing diesel engine Into a power absorbing
air compressor. This Is accomplished when desired by
motion transfer through a masfer-slave piston arrange-
ment which opens the cylinder exhaust valves-near the
top of the normal compression stroke releasing the com-
pressed cylinder charge to exhaust. The blowdown of
compressed air fo atmoespheric pressure prevents the
return of energy to the engine piston on the expansion
stroke, the effect being a net energy loss since the work
done In compressing the cylinder charge is not returned
during expansion process.

Exhaust blowdown: Exhaust blowdown occurs as
follows:

1. Energizing the solenoid vaive permits engine lube oil to
flow under pressure through the control valve fo both the
raster piston and the slave piston.

2. Ol pressure causes the master piston and its extension
fo move down, coming to rest on the injector rocker
clevis,

3. The injector rocker clevis begins upward travel (as in
normal injection cycle) forcing the master piston upward
and creating o high pressure ol flow to the slave plston.
The ball check valve in the control valve imprisions high
pressure oil in the master slave piston system.,

ENGINE

ENGINE
CRADDLE

4. The slave, piston under the Influence of the high pres-
sure oil flow moves down momentarily opening the
exhaust valve while the engine plston is near s top dead
center posliion releasing compressed cylinder air to the
exhaust manifold.

5. Compressad air escapes 1o atmoschere completing a
compression braking cycle.

Method of driving coach equipped
with Jacobs Engine Brake

The proper method of diiving a coach equipped with o
Jacobs Engine Brake will be simple for an operaior to
leain. In order fo retard a coach on a down grade using
the Jacobs Engine Brake, the operator selects a gear
which will provide a balance betwesn engine speed
and roud speed. If the engine speed exceeds maximum
rated RPM, for a desired road speed, alowergearcanbe
selected, or intermittent use can be made of the vehicle
service brakes. The selection of a lower gear will generally
alfow complete control of the vehicle by the Jacobs
Engine Brake leaving the vehicle sewice brakes in reserve
o be used for emergency stops.

After short praciice most drivers will know what combina-
tlon of gears will give the best results over a particular
route.

SECTION
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CLUTCH ASSEMBLY

1. Clutch assembly. 14, Retainer — release slesve. 1312 11
2. Ring — flywheel, 15. Ring — clufch adjusting.

3. Pivot — spring. 16, Clutch brake — torgue limiting.

4, Spring — pressure, 47. Driven disc assy — rear.

5, Ring — release sleeve. 18. Intermediate plate.

6. Snap ring, 19. Driven disc assy — front,

7. Lever.

8. Spring — retum.

9. Pressure plate.

10. Release bearing & slesve assembly.
1. Bolt.

12, Washer.

13. Adjusting assembly.

REMOVAL
AND DISASSEMBLY

fransmission removal:

A suitable «sling» or fransmission Jack should be used fo
propetly support and malntain the engine/fransmission
alignment when removing or Installing a transmission
onan engine. DO NOTIst the rear end of the transmission
drop down and hang unsupported in the splined hubs of
the clufch discs to avoid bending or distorting the friction
dlscs. Disconnect the external finkage from the clutch
release arm fo permit the release yoke to turn up and pull
free of the release bearing thrust pads,

Clutch removal:

4. Prior to actual clutch removal, assemble a clutch disc
dligning fool to the driven disc and release bearing
assembly.

2, When all bolts have been removed, slide clufch as-

sembly back and off using caution to keep aligning tool
in place to retain discs and Intermediate piate.

Cluich assembly

3. Carefully remove aligning fool, rear disc, intermediate
plafe and front disc.

4. See Inspection Section for checks of fiywheel,

5. Remove bolt and fockwasher assembly and adjusting
ring lock. Use screwdriver or similar wedge to remove
adjusting ring lock.
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6. Set clutch assembly (without driven discs and inter-
mediate plate) upside down on o flat table or work-
bench. Unhook four retumn springs from flywheel ring and
lift pressure plate off. :

0 Note: Mark pressure plate in relation to the flywheel
ring for recssernbly purposes.

Pressure plate
Rywheeliing

Retuimn springs

10. Place assembly on a arbor press with a plece of
tubing supporiting the release sleeve. Compress retainer
until drive lugs boitom on flywhesl sing and draw three
hex nuts tightly against retalner.

7. Turn the adjusting ring and lever assembly counter- . . " »

clockwise uniil free of flywhesl ring. Then lift and remove LJ Note: Use a short piece of 204 or 2%" O.D, (63.5-69.9

assembly. mm) lubing to support release sleeve assembly. DO NOT
suppott on clutch release bearing cover rivet threads,

Adjusting ring

8. Remove snap ring from release sleave retainer.

9. Install three 5/16” x 5" threaded rods through clec-
rance holes In releqse steeve retainer and Into holes pro-
vided in flywheetl iing. Threaded rod must pass through
fiywheel! ring far enough fo pul hex nuts on both ends.

L7 < Snap ring

~
Release sleeve

. ‘.A\‘- efomef \

H
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12. Again support release sleeve on tubing as in Step 10.
Rermove half ring focks. Now release sleeve and bearing
assembly are free to slide through retainer toward rear of
clutch.

13, To disassemble pressure springs and retainer, com-
prass retalner to relleve foad on hex nuts. Back off hex
nuts and remove load on pressure springs. Remove pres-
sure springs and spring pivots,

14. To complete disassombly, remove the retainer clip
from pivot pins. And remove pins and levers.

N I/
Release sleeve efainer - .
T
— Spring pivols

ﬂ;" Pressure springs
73 1

r

)

Pivot pins

Retainer clip

[J Note: Al parts must be clean and dry for inspection.

Inspection
Reiease levers

Inspect levers for excess wear af points of contact with
pressure plate, release sleeve retalner, and pivot pin. If
levers are bent or worn, replace with new levers. it Is good
preventive maintenance to replace fevers during clutch
rebuild,

Release sleeve retainer
Inspect for wear in lever groove and infemnal splines. Refer
to speclfications for driving slot clearance betwesn fly-

wheel ring drve slots and release sleeve retainer drive
ugs.

Spring pivots

fnspect for cracks: if visible, replace.

Release sleeve sub-assembly

Check bushing for excessive wear. Check bearing dla-
meter for tight fif. Refer fo Specifications, and replace if
necessary.

Release bearing and sleeve assembly

We recommend replacing the release bearing and
sleeve assembly as a unit at the time of clutch rebuiid,
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Adjusting ring

Check pivot pin holes for wear. Clearance may not
exceed .010” (.254 mm) between pin and hole. Inspect
for cracks; replace if cracks are visible.

Flywheel ring

Inspect the flywheel ring for cracks. Replace if cracks are
visible. Check slots for indentation caused by wear of
pressure plate driving lugs. Note Specifications for siot
limits,

Inspect bolt circle face and pilot for nicks and burrs due
to removal or handling. Reamove bumns with flle to insure
proper seafing and squareness when clufch Is mounted
1o fiywheel.

Pressure plate

Inspect fulcrum for wear. If wear exceeds 0157 (.384
mm}), remachine. See Spec. for max. rework.

Inspect friction surface of pressure plate for scoring, bur-
ning. heat checking or disfortion. If friction surface is
badly scored, heat checked, warped or dished in excess
of 0107 (254 mm), resurface — of replace with new pres-
sure plate, Smooth and flat pressure plate surfaces must
be used for satisfactory clutch life.

Check drive lugs for wear per Specifications.

Infermediate plate

Inspect friction surfaces of infermediate plate for heat
checks, scoring or distortion as noted in the above para-
graph. Inspect driving slots of intermediate plate for wear.
See Specitications.

Driven discs

Inspect disc assembly for cracks, loose tivets, worn splines,
warped or dished condition. Restraighten if dished or
warped — 016" (384 mm) maximumn runout. Replace If
hub is cracked, or splines are worn excessively.

Replace facings If they are glazed, scored, worn down to
rivet heads, burned, or if grease or off are on them. Check
Snecifications for proper thickness of clutch discs and
facings. Make sure facings used are of proper thicknoss.
Proper riveting is essential. Use a star set arwil to spread
the rivet so it contacts the teapered counterbore of the
facing, DO NOT USE a roll or eyelet anvil (except with
metallic facings).

REASSEMBLY

1. Piace flywhesel 1ing upside down on a table or work-
bench. Use a small paint brush and coat threads of
adjusting ring and infernal threads of fiywheel ting with
Darine EP-1,

Hywheel iing
s ~
T .~

-@5\»

2. Assemble adjusfing fing to fiywheel ring with «notches
down. Preset adjusting ring by placing two pivot pins in
adjusting ring bosses direcHly opposite each other. Di-
mension from flywhest ring mounting surface to sfralght
adge to be approximately 2 11/16” (68.3 mm).
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CLUTCH

3. Install three threaded rods in holes provided in flywheel [0 Note: visually check pressure springs to assure sed-
ring. Flace hex nut on opposiie side of flywheel ring and ting on spring pivols.
refainer.

6. Install release sleeve and release bearing assembly
through flywhesl ring and release sleeve retainer. Place
half ring locks in groove of release sleave.

. Half fing focks
ot N
O
— [~
Aywheel ting @
4, Place release sleeve retainer in position, guided on
threaded rods. Install pressure springs belwoen spring 170,
pivols. Place hex nuts on three threaded rods and draw od

down enough o hold rolease sleeve retainer assembly in
place.

7. Install %" (19 mm) wooden blocks between fiywheel
ring and release bearing housing. Place assembly on
arbor press, supporting sleeve on 2% -2%" O.D. (63.5-
69.9 mm) tubing. Comprass retalner to relieve load on
hex nufs Remove thieaded rods and release load against
wooden blocks.

0 Note: DO NOT support assembly on clutch release
bearing cover rivet heads.

Pressure springs

5. Place flywheel ring and relecse slesve retainer assem-
bly on an arbor press and deprass retainer untit it buttorns
against flywheel ring. Draw ightly three hex nufs on
threaded rod against retainer.

@ Pressure springs
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8. Complete subassembly by placing snap ring in groove
above the half-ring locks.

Snap ring

9. Return assembly fo workbench and place levers bet-
waen adjusting ring bosses with narrow end or «nose» i
groove of release slesve refalner. Lever fulcium or raised
ared of laver MUST be facing pressure plate. Move adjus-
ting ting elther clockwise or counter-clockwise as neces-
sary to insert pivot pins. Return adjusting ring to previously
setf position.

B Caution: spring clips must be installed so that one
spring clp retains two pivot pins. Clips will only fitin every
other opening because of casting Interference.

MAINTENANCE
MANUAL.
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CLUTCH

10. Place retainer clip into position and insert pivot pin
thru clip hole into adjusting ring and lever holes uniil pin
head snaps into position.

11. Place pressure plate in drive slots on flywheel ring.
Check clearance between driving lugs on pressure plate
and drive slots In flywheel ring. Clearance should be .004"
0 008" (,102-,203 mm).

01 Note: pressure plate was marked in relation fo the
fiywheel ring when removed. Reassemble In same stot
locafion.

12. Instali return springs as shown. Make sure they are
completely seated in hole.

Pressuie plate

Aywheel ring
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(] Note: Springs to be hooked from inside of pressure
plate first. Then hook opposite end from outside of fiy-
wheetring.

Pressure plate

Rywheeling

Retum springs

13. Complete reassembily by fuining assembly on pres-
sure plate side and replace adjusting ring lock and bolt
assembly.

FLYWHEEL AND
TRANSMISSION
HOUSING ALIGNMENT

The engine and transmission must have a common axis.
The following checks mist be made to locate possible
misalignment. Clean all sufaces thoroughly before
taking readings or checking parts.

Follow procedure in applicable engine service manual to
dial indicate flywhee! housing face, flywheel housing
bore and flywhesl face,

Flywheel pilot bore:

Digl indicate pliot bearing bore of flywheel with indicator
secured fo flywheel housing, move gauge finger to
contact pilot bearing bore suitace. Tun flywheel and
obtain readings. SAE maximum fotal runout for the pilot
bearing bore is .005" (127 mm).

CLUTCH

Transmission clutch housing:

The transmisslon clutch housing face and pifot can not
be checked accurately in the field, unless you have a set
of case bore plugs and shatt. This setup consists of plugs
with very close flts that are tapped into front and rear
bores of fransmisslon case. A shaft fifs through centers of
plugs and extends to the front far enough to secure dial
Indicator and obtain reading on clutch housing. SAE
maximum runout for the transrnission clutch housing face
and pllot 15,008 (203 mm) with No. 1 SAE housings.

Crankshaft face:

Dial indicafe flywheel crankshaft face, Secure dial indl-
cafor to engine flywheel housing with gauge finger
against camshafi face near the outer edge. Turn cranks-
haft to obtain readings. You are allowed .000” runout on
face.
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INSTALLATION
Pre-instaliation checks:

Bofore installlng any clutch, it Is advisable to check the
following items:

1. Inspect fiction face of flywheal! for smoothness, heat
checks, scofing, excessive wear of runout on contact sur-
face. The Inspection for heat checks and scoring must be
visual and based on experience: however, measure fric-
fion surface wear with straight edge and feslers. Replace
or repair flywheel if wear Is excessive. Refer to the manu-
facturer’s recommendations conceming replacement or
rebuliding.

2. If clutch is new, remove protective coating from pres-
sure plate and intermediate plate.

3. A new pilot bearing should be used with a new or
rebuilt cluich, i the old bearing is reused, clean and
check the bearing thoroughly. Repack with lubricant.

4, if the fiywheal has been replaced, always indicate the
face and pilot diameters to make sure total indicator
runouts are within engine manufacturer's specifications.

5. Check fit of splined hubs of front and rear friction discs
by sliding on main drive gear spline of fransmission. Hubs
must slide free if clulch Is expected to release cleanly
and properly,

installing clutch on flywheel:

1, Insert two (2) 7/16” - 14 N.C. (6" long), guide sfuds info
two upper mounting holes of the fiywheel Rofate fiy-
wheel if necessary to level guide studs.

2. Slide clutch disc allgning tool or dive gear stem,
through release bearing sleeve and assermble rear disc
on tool.

Place infermediafe plate in clutch cover assembly. Align
diiving lug of plate with slots provided. Assemble front
disc on tool. See photo for proper location of driven discs.

DAMPER
CONSTRUCTION
SHOWN ABOVE
CENTER LINE

RIGID
CONSTRUCTION
SHOWN BELOW
CENTER LINE

154" TWO PLATE
I FLYWHEEL

SURFACE

CLUTCH

3. Position clutch assembly under flywheel and use a
sonail chain holst or jack to liff clutch assembily into posi-
fion on the two assembly guide studs.

4, Slide clutch assembily forward and position in flywheel
pliot, Start eight (8) retaining cap screws with lock was-
hers and run in finger tight. Tap clutch disc aligning oot
to make sure it has entered and centered in pitof
bearing.

5. Tighten the cap screws progressively and evenly fo pull
the clutch ring intoils proper position in the fiywhesl pilot.

IMPORTANT: Don't try to pull the clutch Info place by
running ocne cap screw completely down with animpact
wrench. This procedure con crack or break the pilot
shoulders, causing ecceniricity, offsquare mounting and
out-of-balance conditions.

6. Remove the two gulde studs and insert fwo remadining
cap screws and lock washers. For the final check, pro-
gressively Highten all cap screws to 35-40 Ibs. ft. torque.
(47-54 Nm).

7. As the cap screws are tightened, the %” wooden
shipping blocks should fall free. If they don't, remove
blocks at this time. Likewise, the final tightening will
clamp the front and rear diven disc In position, so
remove the clutch disc aligning teol, af this fime.

Instcillation of transmission to
clutch & engine:

1. If a clutch brake is used with this fransmission, see
brake installation, on following pages.

2. Apply a light coating of «Never-Seez compound or
high temperature grease to the sides and botftom of the
main drive gear splines. This will help prevent rust, frefiing,
corrosion, etc., while the cluich Is in service and easier
transmission removal at a fater dafe,

Avoid the commoen practice of smearing a handful of
grease over the splines of the drive gear. Most of fhis
grease will be wiped off by the release bearing sleeve
when the transmission is assembled fo the clutch. Spread
a small amount of grease inside the cluich release
bearing.

3. Always check wear on cluich release yoke fingers and
replace the yoke, if necessary.

4, Shift ransmissicn into gear so that the main diive gear
can be rotated during assembly to line up with cluich
driven disc hub splines.
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5. Use a suitable sling or transmission jack to properly
support and maintain the engina/transmission align-
ment when installing the fransmission. Raise transmission
and position it square to, and afigned with, engine.

6. Rotate top of cluich refease yoke rearward and cender
the yoke on drive gear bearing cap, Yoke must be held in
this position during eaily part of assembly. Enter main
drive gear into clulch release beating sleeve. Slide trans-
misston forward slowly to pick up driven disc splined hub
it may be necessary to rofate companion flange sfowly fo
align the splines of drive gear and clutch discs.

7. Obsewnving through handhole opening In bell housing,
make cerfain release bearng assembly s vertical with
flat section on top and clufch release yoke fingers tipped
up and centerad fo pass over release pads of release
bearing assembly,

B Caution: Use care 1o avold springing the diven
discs when the fransmission Is being installed. Do not
force the transmisslon into the clutch or flywheel housing
if it does not want to enter freely. Don't let the fransmis-
sion drop or hang unsupported in the driven discs.

8. As soon as the fingers of the clutch release yoke pass
thrust pads of release bearing assembly, um the release
shaft to swing the yoke fingers down In front of release

pads,

?. Enter pllot of clutch housing info flywheel housing and
ailfgn cap screw holes. Start ali cap screws and tighten
progressively around housing.

10. Connect clutch release linkage and check for proper
free peddl, release bearing fravel, clutch brake squeeze,
efc., as outlined under clutch adjustrent.

11. Readjust clutch and linkage, if required at this fime. if
new clutch facings were used, it may be necessary fo
readjust clutch shortly ofter cluich is placed in service.

Lubrication instructions:

Remove the hand hole cover on the bottom of the clutch
wheslhousing to gain access to clutch release bearing
for lubricating purposes.

B Caution: The release bearing housing has not been
pre-packed with grease. It must be lubricated when the
clufch is installed in the coach, otherwise premature fal-
lure will occur,

Only high temperature grease should be used. Chassls
lube or all purpose lubricants are not recemmended,

Add lubricant at each chassis lubrication peilod or more
often if service Is exirome.

MAINTENANCE
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Recommended lubricants:

SUPPLIER PRODUCT
Ameaiican Ol Co, Armcco Lithium - MP. Grease
City Service Co. Citgo Premium Lithium Grease #2

Fiske Refinning Co.

Lubriplate 630-2

Keystone Lubricating Co.  #81 Light

Mobile Ol Mobilegrease M.P.
Shell Cil Co. Refinax A

Atlantic Richfield Co. Arco M.P.

Texaco Multifak #2

Humble Oil Co. Lidok 2

Shell Ol Co. Alvinla#2

Chevron Gil Co. Teknifax BRB-2, S.R.1.

IMPORTANT: Interference of release yoke fingers with
the clutch flywheel ing will prevent assembiy of fransmis-
sion or causs binding of releass shaft if It Is not rotated,

Padal must be held down to move adjusting ring, Check
free pedal with pedal up. ‘

DRIVEN DISCS

Riveted non-asbestos facings:

These d
steel di
dampe

riven discs use high-quality facings riveted to the
sc. This may be furnished with the rigid disc or
r type. Used discs con be reworked in the field by

ariling out the rivets to remove old facings. Use the cor-
rect size drill when removing old tivets to avold enlarging
holes in disc. Use proper facings and a star set anvil to
reline used discs.

REAR DRIVEN
DISC ASSY

FRONT DRIVEN
DISC ASSY

INTERMEDIATE
PLAYE
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Remaining cluich life:

Many clulchss are replaced as a preventative mainte-
nance Hem at low mileage during repairs of the transmis-
sion or engine, Before the Clutch Assembly Is replaced,
the unit should be inspected for the following ifems.

1. Heat cracks in the pressure plate.

2. Excessive wear in all drive slots,

3. Broken springs.

4. Dry or darnaged release bearng.

5. Broken infermediate plate.

6, Excessive diiven disc hub spline wear,

7. Burned facings.

8. Excessive wear on drive pins of infermediate plate slofs,

If the above list has been Inspected and looks to be In
good condition, the following graph can be applied o
determine the approximate remaining clutch life by
measuring the thickness of the rear diiven disc assembly,

Find thickness of rear disc on column o left then follow o
curve on right then drop this point down to read % of
clutch jife reralining.

CLUTCH LIFE REMAINING - %
440
430
420
410
400
.390
380
370
360
350
340
330
320
310
300

THICKNESS OF REAR DRIVEN DISC
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The new spicer torque-limiting
clutch brake

The torque limiting feature is provided by Internal Belle-
villes which are driven by a hub. The Believilles react
against the clutch brake covers with facing material
positioned between each Belleville and cover. The hub
and Belleville combinatlon slips with respect to the covers
after approximately a 2610 30 ft. Ib. (34-47 Nm) load has
been exceeded.

Longer tang life Is provided by the brake’s ability to mit
torsionally induced damage. Also, & of free play is provi-
ded between the hub and Bellevilles so that the ineriia of
the Ballevilles cannot load the hub directly. Inertia per-
sent in the covars Is dllowed to load the hub only up fo
the 25 to 30 fi. Ib. (34-47 Nm) load mentioned above.
And, the tangs themselves are thicker to absorb what
remaining forsionals do find their way o the hub,

There is no extra work on the drver’s pait fo aclivate the
brake. He just depresses the clutch pedal o the floor-
board, beyond the normal clutch disengage position,
causing the clulich release bearing fo come In contact
with the clulch brake. Because the brake is splined to the
transmission maln drive gear, the transmission is slowed
down or stopped. The driver can then shift from first to
raverse of from reverse 1o first without clashing or puiting
undue stain on the gears.
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15%-INCH
SUBJECT Two-Plate
Disc & Facing Thickness — Standard A87/.452" (12.4/41.5 mm)
Hub Spline Size (inches, No. splines) 4-%-10

2-10

Disc. Assembly Max. Runout {(T.LR) 01567 (381 mm)
Disc. Assembly Max. Out-of-Fiat 020" (508 mm)

Release Sleeve
Bushing Dia, (new)

1.754/1.750” (44.552/44.45 mm)
2.010/2.008" (51.054/51.003 mm)

Intermediate Plates, driving lugs to sfot clearance

{new min.) 006" (1562 mm)
Intermediate Plates, driving lugs to slot clearance 015" 10 021"

{max. wom) (.381 mm 10 .533 mm)
Pressure Plates, driving lugs to stot 003" to .010”
clearance {new) {076 mm to 264 mm)
Pressure Plates, driving lugs to slof clearance 046/.021"

{rmax, wom) (. 406/.533 ram)
intermediate Plates & Pressure Plates: 000 to .004”
Qut-of-Hat {102 mm) Concave

Scoring — Max. depth that can be re-used
Regrind — Max. removal per side

015" (.381 mm)
0157 (381 mm)

Fulcrurm Wear (Max.) rework 030" {.762 mm)

Release Sleeve Retainer, diiving lugs 020"

to sfot clearance (max. woin) (.508 mm)

PROBLEM POSSIBLE CAUSE

Over-Adjusting A. Check linkage for too much relsase fravel,
{Too much free pedal)

Under-Adjusting A. Ball not in retainer hole.

{No free padal)

B. Broken or weak pedal retum spring.

C. Adjusting rfing not free to rotate.

D. Defective adjuster assembly.

E. Check release travel — must be %" (12.7 mm) plus
about 1/8" (3.175 mm) free travel. Short travel lin-
kage will not work with this mechanism.

F. Clutch brake adjusted too high. Should be adjus-
ted 1” (2,54 mim) from end of stroke.

G. Total clutch adjustment has been used. (Remove
and replace clutch),
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Common clutch servicing problems and suggested remedies

Poor release

POSSIBLE CAUSE

REMEDY

2. Pressure plate not refracting.

a. Check pressure plate diive lugs for proper ¢lea-
rance of 006 min. (152 mm).

b. Check pressure plate return springs for being bent
of stretched. Replace if necessary.

<. Insufficient amount of release travel.

d. Lever nose out of groove In relecse sleeve retainer,

3. Driven disc distorted or warped.

a. Driven disc assembly must be straight within.015”
{.381 mm) fotat indicator reading. Replace discs if
they can't be straightenad,

b. Damage to driven dis¢ can be caused by poor ins-
fallation methods. Do not force fransmission drive
gear info disc hubs. This will distort or bend driven
discs causling poor release.

4. Splines worn on main drive gear of fransmission,

Reptace drive gear and check driven disc hubs for
excessive wear, If worn, replace disc. Chack flywhes!
housing allgnment of engine and fransmission. Make
sure driven discs slide freely on diive gear splines.

5, Infernal clufch adjusiment not conrect.

Readjust cluich for standard release fravel. Refer to
adjusting Instruction,

Proper clutch adjustment must be maintained for
good clutch relecse and proper brake squeeze.

6. Aywheel pilot bearing fitling oo tighlly in
flywhesl cr on end of drive gear,

free pilot bearing to a light push. Fit in fiywheel and
on drive gear pliot. if bearing Is rough, replace,

7. Facings gummed with oil or greass.

Replace facings or entire driven disc assembly. Clea-
ning not recommended,

8. Damaged clutch release bearing.

Replace bearing. If bearing is gredss fype, [ubricate.

9. Clutch release shaft projecting through refease
yoke,

Relocate release shaft so i does not project. Check
bell housing bushing and release yoke for wear,

10. Release yoke contacting cover assembly at full
release position.

Replace relecse yoke with proper yoke,

11. Release yoke will not align with release bearing
propetly.

Flywheel has been resurfaced more than the
recormmended 060 (1.524 mm) removal,

12. Broken Infermediate plate.

Replace damaged intermediate plate driven disc
assembly. This is caused by driver abuse or excessive
heat,

a. Holding vehicle on hill with the cluich.

b. Ovetload.

¢. Starting off in the wrong gedar.

d. Wrong cover assembly instalfed allowing cluich to
slip.

e. Intermediate plate hanging allowing clutch to slip.
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Cluteh slippage

CLUTCH

POSSIBLE CAUSE

REMEDY

1. Weak pressure springs.

Replace springs. See «REASSEMBLY:,

2. No free pedal.

Readjust clutch. Refer to adjustment instructions,

3. Wormn clutch facings.

Replace facings or complete driven disc assembly.

4, Release mechanism binding.

Free up mechanism and {inkage, check cluich
adjustment. Refer to adjustment instiuctions.

5. Grease or ¢ll on facings.

Replace facings or complete driven disc assembly,

Noisy clutch

POSSIBLE CAUSE

REMEDY

1. Clutch release bearings dry or damaged.

Lubricate bearing, of replace,

2. Fywheel pilot bearing dry or damages.

Lubricate bearng, or replace.

3. Clutch releqse bearing housing stiking flywheet
rng.

Adjust cluich. Refer to adjustment Inskiuctions. Also
check wear on cross shafts, bell housing bushings
and release yoke fingers. If badly worn, replace parts.

4. Excessive clearance between drive slots and drive
lugs on Intermediate and pressure plates.

Check clearance as noted on wear limits, if above
timits, replace parts,
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ADJUSTING PROCEDURE

ta BRAKE SQUEEZE
TrY

1 (2.5 cm)

CH =

Any clutch will slip and bum up if there [s no free pedal. To
release properly, the clutch refease bearing must move
about %" (1.26 cm). This occurs between the end of free
peddat travel and the brake actuation point.

YIS T ATIIIILEIL IS VA SIS IS IS T IS EIS SIS T S

N FREE PEDPAL

“d\g ADJUSTMENT
Y
(

2.5 cm)

177118 OIS TSI LS TITIILSILIL L LA I A GTLEAA A EL L LIS I I s

[ Note: Before adjusting anything, let us review the
conditions reguired for proper clutch action,

A pulliype clutch permiis the use of a simple clufch

brake. The brake «squeezen should begin at about 1"
(2.5 cm) from the floorboard or the end of pedal stroke.

EXTERNAL LINKAGE ROD
ADJUSTING NUTS

TRANSMISSION ——~

1
1. Cluich brake adjustment: M 7\

Set clutch linkage to begin brake squeeze 1 (2.5 cm)
above floorboard or end of pedal stroke.

Proper adjustment of clutch brake is achieved by shorte-
ning of lengthening the external linkage rod.

2. Free peddal adjustment:

Adjust to approximately 1 (2.5 cm) free pedal, Pedal
must be held down fo move adjusting ring.

B Caution: Do not adjust external linkage to get free
pedal.
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To propetly adjust free pedal, proceed as follows:
A Remove right bolt. Locsen left bolt one tumn. 3. Visual inspection:

Visually check both free travel and release travel shown
below.

= RIGHT BOLY
REMOVED

e

2 CLUTH BRAKE

B. Rotate adjuster upward. This will disengage worm gear
frorn the adjusting ting to dllow manual adjustment. Hold
adjuster disengaged and tighten left bolt.

\
| lj: _
|

FREE TRAVEL :

jp ADJUSTER _ APPROXIMATELY
» W i e = ysu 3mm BETWEEN
YOKE & WEAR PAD
ey RELEASE TRAVEL:
MlN. }&” |2 mm
4. Reinstall lock strap:
A Loosen left hand bolt, rolate adjuster assembly down-
C. Cluich pedal must be down, Rotate adjusting ring ward to engage worm and adjusting 1ing teetin. Adjus-
until approximately 1" (2.6 cm) free pedal is acguired. ting ring rmay have to be rotated slighily o allow worm to
Rotate clockwise to increase free pedal, counterclock- mesh. Right hand bolt hole should be aligned,

wise to decrease.

ADJUSTING RING

U
J ADJUSTING RING
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B. Instalt right bolt and tighten both bolts at 30-35 ft. lbs.
(41-46 N.m) torque.

& RIGHT BOLY
INSTALLED

C. With pedal depressed, visually check to see if actuator
arm {a) is inserfed Info release sleeve ratainer (b). I
adjusting assembly Is installed properly. the adjuster
assembely spring will move back and forth as pedal is
stroked.

[ Note: The clutch will not adjust If the actuator arm is
not Inserted into the release steeve retainer, or release
bearing travel is less than " 2.6 cm).
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Fuel tank & mouting

;
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Fuel fank and mounting

1. Fuel fank — 160 gals U.S, (606 litres),
2. Auxlliary fusl tank — 90 gals U.S. (340 fitres).
3. Fuel filter {primary).

4, Fuel line (from tank to filter),

5. Hose clamp.

6. Hose (filling system).

7. Hose clamp.

8. Hlter neck.

9. Filler neck cap.

10. Insert.

1. Clamp.

12. Hose {vent system).

13, Clamp.

14. Insert.

45. Hose {Quxiliciry vent system).

16. Holdling strap {main fusl tank).

17, Holding strap {auxiliary fust tank).
18. Drain plug {main fuel fank),

19. Draln plug (auxiliary fuet tank).

20. Hose (auxiliary filfing system).

FUEL TANK DRAINING
AND REMOVAL

{1) To remove the fuel tank, proceed as follows:
-- Set battery main swifch to «offs position.

— From inside the last baggage compartment, remove
the access panel facing the batiery access deor,

— Raise vehicle, then remove the drain plug (18 ) which
Is accessible directly from under the fuel tank.

— Vehicles equipped with an auxiliary fuel tank (2)
remove the plostic cap which Is focated under the
second baggage compariment then remove the drain
plug (19) fo drain the tank,

— Remove the structural bar which is fastened fo the
frame using two (2) bolts.

— ]

~

— From under the vehicle. loosen the holding strap
screws (16) of the main fuel tank and from inside the
sacond baggage compantment locsen the holding strap
screws (17) of the auxiliary fuel tank if so equippead.

-~ Disconnect all piping and wiring which s connecied
to the main fust tank and to the auxiliary fuel fank if so

equipped.

— Slightly lift then pull out the main fuet fank fiom inside
the last baggage compartment,

B Caution: rrotective cushions of rags should be pla-

ced on the baggage compartment floor to prevent it
from belng scratched by the fuel tank while removing it.

— To remove the auxiliary fuel tank, if so equipped,

slightly Iift then pull out the auxiliary fuel fank using the
same care as for the main fuel tank.




PAGE MAINTENANCE SECTION

FUEL SYSTEM

Fuel lines installation




SECTION
03

Fuel tank installation

(1) Reverse removal procedure fo reinstall both main fust
tank and auxillary fuel fank.

Fuel filter servicing

(3) The primary fuel filler should be replaced atf 8000 km
{5000 milles). If water in any amount is regularly found in
the fuel system, it is an indication that something is wrong
in the method of handling and storing the full oil and a
thorough investigation must be made to eliminate the
trouble; then the fuel thank(s), lines and fiiter (s) should
be drained, cleaned and o new element installed,

The secondary fuel filter {(not shown) should be drained
and/or replaced every 8000 krn (5000 miles).

1. fuel filter (secondary).
2. Connector (1o filier).
3. Bracket.

4. Bracket (refurn line).
5. Bracket (return line).
4. Bracket.

7. Nut.

8. Nut.

9. Nut.

10. Fuel line.

11. Retumn line.

12, Fuet line.

13, Fust line.

14, Fuet line,

16. Fuel line.

Maintenance

All fue! lines and connectors must be checked periodi-
cally to prevent leaks or loose connections. Two fuel lines
run from the tank to the engine, one is the supply line and
the other In the return line.

Fuel oil specifications

Detroit Diesel engines are deslgned and manufactured
to operate on diesel fuels classified by the ASTM as Desi-
gnation D-975 {grades 1-D and 2-D). These grades aie
very simllar to grades DF-1 and DF-2 of Federal Speciflca-
tion VW-F-800. Residual fuels and furnace oils, generally,
are not considered satisfaciory for engines. In some
reglons, however, fuel suppliers may distribute one fuel
that Is marketed as either diesel fuel (ASTM D-975) or
domestic heating fuel (ASTM D-369) sometimes identi-
fied as fumace oll. In this case, the fusl should be investi-
gated to defermine whether the properties conform with
those shown in Table 2,

MAINTENANCE
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Table 2 will serve as a guide in the selection of the proper
fuel for various applications. The fuel must be clean,
completely distilled, stable, and non-corosive. DISTILLA-
TION RANGE, CETANE NUMBER, and SULFUR CONIENT, are
three of the most imporant properties of diesel fuels that
must be controlled fo Insure optimum combustion and
minimum wear. Engine speed, load, and amblent fem-
perature Influence the selection of fuels with respect to
distillation range and cefane number, The sulfur content
of the fuel must be as low as possible 1o avoid excessive
deposit formation, premature wear, and to minimize the
sulfur dioxide exhausted into the atmosphere.

To assure that the fuel you use meets the required proper-
ties, enlist the aid of a reputable fuel oll supplier. The
responsibility for clean fuel lies with the fuel supplier as
well as the operator.

buring cold weather engine operation, the cloud point
(the temperature at which wox crystals begin fo form In
diesel fuel} should be 10°F {&°C) below the lowest expec-
ted fuel temperature o prevent clogging of the fuel filters
by wax crystals,

At temperatures below -20°F {-2¢°C) particufar attention
must be given to the cooling system, lubricating system,
fuel system, and cold weather starting aids for efficient
engine starting and operation.

[} Note: when prolonged Idling periods or cold wea-
ther conditions below 32°F ((°C) are encountered, the
use of lighter distitlate fuels may be more practical. The
same consideration must be made when operating at
alfitudos above 5000 feet.




PAGE MAINTENANCE
MIANUAL 03

FUEL SYSTEM

SECTION

SPECIFICATION OR VV-F- ASTM W-F- ASTM
CLASSIFICATION GRADE 800 D-975 800 D975
DF-1 1-D DF-2 2-D
Flash Point, min. 104°F 100°F 122°F 125°F
APC 38°C 50°C 57C
Carbon Residue (10% residuum), % max. 015 0,15 020 0.35
Water & Sediment, % by vol., max. 0,01 frace 0,01 005
Ash, % by wi., max. 0,005 0,01 0,005 001
Distillotion Temperature,
90% by vol. recovery, min. — — — 54(°F
(282°C)
max. 572F 550PF S26°F 640°F

(300°C) (288°C) {330°C) (338°C)

End Poird, max, 626°F G71°F
{(330rC) — (356°C) —
Viscosity 100°F (38°C)
Kinematic, ¢s, min, 1.4 1.4 20 20
Saybolt, SUS, min, - — N 32,6
Kinematic, cs, mox. 30 25 43 4.3
Saybolt, SUS, max, — 344 - 40,1
Sulfur, % by wt, max 0,50 0,50 0,50 0,50
Cetane No 45 40 45 40
Table 1: Federal Specs. and ASTM
Diesel Fust Properties
TYPICAL GENERAL FUEL FINAL CETANE SULFUR
APPLICATION CLASSIFCATION  BOILING NO CONIENT
POINT
City Buses No1-D {Max) {Min) {(Max)
H5PF 45 0,30%
(288°C)
All Cther Winter No 2-D 675°F 45 0.60%
Applications Summer No 2-D 675°F 40 0,50%.
(357°C)

‘ Table 2: Fuel oil selection chart

[} Nofe: Prevost Carine. recommends the use of no 1-D
diesel fuel in all applications, however, no 2-D is ac-
ceptable,

Diesel fuel oils general factors

For satisfactory performance and long engine fife the
quality of fusl used for high speed diesel engine opera-
tion Is very important. The fusl must used for high speed
engine operation is very imporfant. The fuel must be
clean, compiletely distilled, stable and nen-corrosive. Dis-
Hilation range, cetane number and sulfur content are the
three rmost important properties in the selection of diesel
fuels for optimum combustion and minimum wear.
Engine speed, load and atmospheric temperature In-
fluence the sefection of fuel distillation range and celane

number. The sulfur content must be as low as possible 1o
avoid excessive deposit formation and premature wear.

Fuel selected should be completely distilled material.
Fuels marketed to meet Federal Specification VW-F-800
(Grades DF-1 and DF-2) and ASTM Designation D-975
{grades 1-b and 2-D) meet the completely distilled crite-
na. Some of the general properties of W-F-800 and
ASTMD-975 fuels are shown in Table 1.

Residual fuels and domestic furnace oils are not conside-
red satisfactory for 8V-71 diesel engines.

[J Note: prevost Car inc. does not recommend the use
of drained lubricating oil as a diesel fusl oll.
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All diesel fust ofi contains a certain amount of sulphur. To
high a sulfur content results in excessive cylinder wear
due to acid build-up in the lubricating oil. For most satis-
factory engine life, fuels containing less than 0.5% sulfur
should be used.

Fuel oil should be clean and free of contamination. Sto-
rage tanks should be inspected regularly for dirt, water or
water-emulsion sludge, and cleaned If contaminated.
Storage instability of the fuel can lead to the formation of
varnish or sludge in the fank. The presence of these
confaminants from storage instabifity must be resolved
with the fuel supplier.

For further information on engine fuel system compo-
nents, refer to manufacturers diesel engine maintenance
manual.

Fuel! is drawn from the tank through the fuel stralner and
enters the fuel pump at the inlet side. Fuel is then forced
through the fuel filter into the fuel manifold, then 1o the
inlet side of the Injectors. Surplus fuel retuns from the
outlet side of the Injectors to outlet fuel pipes, into the
refurn rmanifold and back to the fuel tank.

Engine speed is controlled through the govemor, detalls
of which will be found In the manufacturers diesel
engine manuatk,

The accelerator linkage connects the accelerator pedal
with the govemor.

When the engine runs out of fuet the following procedure
shold be followed for restarting the engine.

1. Fill the fual tank with recommended fual oil described
eayrlior in this section. If only partial filling of the tank is
possible, add a minimum of 10 gallons U.S. or 8 galions
Imp. (38 fiters) of fuel,

2. Remove the plimary fuel strainer shell ond element
and fill the shell with fuel. Install the shell and element.

3. Remove the secondary fuel filter shell and element
and fill the shell with fuel. Install the shell and element.

4, Start the engine. Check the filters for leaks.
[J Note: It may be necessary to remove a valve rocker
cover and [oosen o fuel pipe nut in order fo bleed trap-

ped air from the fuel systam. Be sure the fuel pipe Is
refightened before replacing rocker cover.

Fuel flow check
Description

A fuel fliow check may be performed by disconnecting
flexible fuel retumn line from fitting at rear bulkhead. Place
retumn line end in o convenient receptacie. As fuel must
pass through return line restriction fitling, do not discon-
nect line af bracket on top of engine. Start engine and

measure fuel flow for a period of one minute while main-
taning an engine speed of 1200 R.P.M. A fuel flow of
approximately 0,8 gallons US. or 0,6 gatlon Imp. (3 liters)
per minuie is safisfactory.

Dip end of return line into container of fuel, Air bubbles
rising to surface indicates that air is being drawn info fuel
systern on suction side of fuet pump. If air is present, tigh-
ten all fuel lines connactions between fuet tank and fuel

pump.

if fuel flow is insufficient for satisfactory engine perfor-
rmance, then check for fauilty fuel lines, clogged fuel filters
cr fuel pump. .

Priming fuel system
Description

The problem in restarting the engine after it runs out of
fuel is that after the fuel is exhausted from the fuel tank,
fuel is then pumped from the primary fuel strained and
sormetimes parlally removed from the secondary fuel fil-
ter before the fuet supply becomes insufficient to sustain
engine firing. The primary fuel strainer and the secondary
fuel filter must be refilled with fuel and the fuel lines must
be free of air In order for the system 1o provide adequate
fuel for the injectors.
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THROHLE CONIROLS

MECHANICAL TYPE

AR OPERATED TYPE -2

{Delails are listed in the text)
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1. Throfile peddal.
2. Pedal cover.

3. Base.

4, Pivot.

5. Dust boot,

6. Ring.

7. Control rod,

8. Lock nut.

9. End yoke.

10. Pin.

11. Retainer.

12, Colter pin.

13. Pivot flange.
14. Ring.

16. Cabile.

16. Cable boot.
17. Retumn spring.
18. Cabie aftachment,
19. Pin.

20. Coftter pin.
24. Adjusting nut,
22, Air operated throftle condrol (detalls in text),

Adjustement procedure

Mechanical fype

Jo adjust mechanical fype, proceed as follow:

— The pedal height (1) should be 206 mm (8%") as
shown.

‘T

HEIGHT

PEDAL

FLOOR

— To cobiain this value remove the cotter pin (12) and
the pin (10) then loosen the lock nut.(8) and tun the
adjusting rod (7) clockwise or counterclockwise fo the
proper helght. Reinstall the pin (10) and a new cofter
pin(12) then secure the adjustment using the lock nut

(8).

MAINTENANCE
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Air operated type

5. Pin.

6. Bushing.

7. Pin.

8. Control vaive.
Q. Pedal base.
10. Roller,

11. Retalning fing.
12. Transfer lever,
13. Bushing.

14. Torsion spring.
15. Stop screw,

Disassembly, cleaning and
assembly

1. Remove the retaining rings on the throttle heel pivot
pin and the fransfer fever pivotl pins. Remove the pins,
throifle, and transfer lever,

2. Remove the actuating rollers from the underside of the
freadle and the transfer lever,

3. Pull the dust boot and actuating plunger out of the
control valve,

4. Clean all metal parts in a suitable cleaning solvent
and air dry them.

5. Clean the bore of the control valve with a clean cloth
dampened with solvent. Do not let solvent get into the
control valve,
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6. Check for excessive worn, damaged, or corroded parts, ENGINE STOP SOLENQID VALVE
and replace kparts as required.

7. Wipe the dust boot clean and install it and the rod
plunger in the control vaive and rod plunger.

N
8. Clean and lubidcate all pivot pins with a dry or drying & (?’ < =T

type ubricant prior fo reassembly. Do not use grease or
oils as these will attract and retain contaminants.

9. Reinstall the throfile roller and put the throtie back on

the treadle base, taking care to engage the torsion L@\"‘“
spring coils with the heel pivot pin.

10. Relnstall the fransfer tever roller and put the fransfer

lever back on the treadle base, making sure that all 70 ENGI
refaining rings are installed.

NE STOP CYl=—

=i
\.(Et

11. if the control valve exhausts air out of the exhaust port e
when the pedal is depressed; or if the valve operation is \ g
sticky or sluggish; or if the body seam leaks excessively,
the valve must be repaired andfor replaced.

v
Testing throftle valve operation P W
Replace throffle pats as required by Inspection. The heel L ‘
iest stop screw Is factory set and sealed: DO NOT adjust it o £AST {LE CY-
There are no required adjustments for the freadle valve T
assembly.

— @

FAST IDLE SOLENOID VALVE
1. Pressurize the throttle valve with the air supply at nor- )

ol operating pressure.

2. Depress the throttie completely. The enging throttle
lever should go to the full throttle position.

3. Relecse the thioitle valve. The engine throfite should
Immediately move to the idle posttion.

4. Movemeni of the valve throttle should be free without
sticking or binding,

5, Check the valve and fittings for leakage by applying a
soap solution fo the exhaust port and atll joints.
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Fast idle solenoid valve
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1. Valve Body.

2. Plunger Assambly.
3. Spring.

4. Slgeve Seal.

b, Sleeve Assembly.
6. Houslng.

7. Ceil.

8. Name Plate,

9. Sleeve Nui.

10, Adapter (Alr).
1. Adapter Seal,
12. Wiiing Connector.

The fast idle solenoid Is munted on the engine bulkhead
and supplies air to the fast idle air cylinder and the fast
idle limiting air cylinder. When the fast idle butfon switch
is placed In «ON» position and the fransmission shift lever
is in the «NEUTRAL» posifion, air pressute is supplied o the
fast isle solenoid valve. The valve plunger assembly is
moved away from the inlet passage and closes the air
axhaust opening, thereby applying alr pressure to the fast
idle air cylinder and the limiting air cylinder.

Disassembly

Remove adapter (10) and seat (11) from valve assembly,
then removae sleeve nut (9) which holds housing and coil
assembly to sleeve (5). Remove name plate (8).

MAINTENANCE
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Remove housing and coil assembly by sliding off lower
end of sleeve assembly (5).

Using @ spanner wrench (Skinner VO-233) or equivalent,
remove sleeve assombly (5), plunger (2) and spring (3)
from valve body (1).

Separate plunger and spring from sleeve and remove
seal (4) from valve body.

] Note: seals (4) and (1) should be discarbed and
new sedls used when assembling the valve.

Assembly

Exarmine the valve seats and mating sudaces and check
condition of spring. Obtain new parts as reguired.

Assemble spring (3) on plunger {2), then insert plunger
Into sleave assembly (5),

Place new seal (4} in valve body, then screw sleeve into
body using spannsr wrench.

Assemble housing and coil assembly over slesve, then
install name plate (8) and sleeve nut (9).

O Note: Overtightening nut (9) will put excessive stress
on sfesve. Tighten nut only as necessary to seat parts
solidly.

Place new seal (11} In valve assembly and Install adap-
ter (10).

Engine stop solenoid valve

A solenoid valve on the engine bulkhead is used to sup-
ply air prassure from the system supply air tank to the
engine fuel shut-off air cylinder located on the governor
cover. When the ignition switch s rotated 1o the «RUN»
posifion, the solenold is energized to cut off air to the air
cylinder 1o render the starting sysiem operative.

When the ignition switch s rotated o «OFR position,
electrical circuit fo the solenold vaive is opened and o
spring-loaded plunger within the solenoid valve opens
the delivery port and closes the exhaust port of the sole-
noid. Pressurized air from the solencid is directed into the
fuel shut-off air cylinder, forcing the piston rod out against
a lever on the governor housing which in turn forces the
lever to the no-fuel position, causing the engine 1o stop.

The solenoid valve can be disassembled for cleaning

and inspaction. The plunger, spring and seatks are availa-
ble for service replacement.
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1. Valve Bodly,

2. Plunger Asserbly.
3. Spring.

4, Slesve Seal.

5. Sleeve Assambly,
6. Housing.

7. Coll.

8. Name Plate.

9. Sleeve Nut,

10. Adapter (Alr).
11. Adapter Sedl.

12. Wiring Connector.

|

Uil
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Solenoid Valve Disassembly

— Remove adapler {10) ond seai (11) from the valve,
then remove steeve nut {?) which holds the housing and
coil assembly fo sleeve assembly (5). Remove the name
piate,

— Remove housing and coil assembly by sliding off lower
end of sleeve assembly.

— Using a spanner wiench (Skinner, VO-233) remove
sleeve, plunger, and spring (5, 2 and 3) from valve body

1).

— Separate plunger and spring from sieeve and remove
seal (4) from the valve body. Discards seals (4) and (11)
and obfain naw sedals for use when assembling the vaive.

Solenoid Valve Assembly

Examine valve seafs and mcﬁng surfaces and check
condlition of the vaive spring. Obtain new parfs as requi-
red and assemible the solenoid as follows:

- Assemble spring (3) on plunger (2), then insert plun-
ger info sleeve assembly (5),

— Place a new seal (4) in vaive body, then screw sleeve
into body using a spanner wrench.

— Assembie housing and coil assembly over sleeve, then
install name plate (8) and sleeve nut (9).
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Air intake and air
cleaner instaliation

1. Air infake duct. . . .
2. Gear clamp. Service intervals

3 éc;?};r):‘:?éggg ctto air cleaner body). — {5) Inspect the alr cleaner for cracks and loose moun-
5. Alr cleaner body. ting bolts and nuts.

6. Air cleaner etement,
7. Alr clener cover.

8. Gear clamp.

9. Adaptor {rubber),
10. Gear clamp.

— Check to be sure the restiiction indicator is not loose or
damaged.

— (2)(4)(8) (10) (12) (14) Check clamps for fightness.

1, Adaptor (steet). Tighten loose gear ciamps and replace them if

12. Gear clamp,

13. Elbow {rubber).
14, Gear clamp.

15, Intake connector,

damaged.

— (6) (7) Replace alr cleaner element when restriction
indicator shows it See instructions on filter body.,
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ITEMS DESCRIPTIONS

1. Muffler (regular engines).
2. Insulator,
3. Connector pipe.
4, Washer,

5. Nut,
4, Flexible connector.
7. Connector pips.
8. Muffier clamp.
9. Nut,

10. Washer.

4. Clamp.

12. Pipe (outlel).

13. U clamp.

14. Bolt.

15, Muffter pan.

16. Lockwasher.

17. Nut.

18, Nut.

19. Washer,

20. Lockwasher.

21. Bolt,

22, Bolt.

23. Clamp.

24, Washer,

25. Rubber spacer,

26. Bracket.

27. Washer,

28. Nut.

29, Clamp.

30. Connector pips.

31. Flexible connector.

32. Clamp.

33. Connector pipe.

34. Clamp.

35, Nut,

36. Nut,

37. Boit.

38. Bolt.

39. Washer.

40. Washer.

44, Muffler (turbo engines).

42, Muffier pan.

43. Clamp.

44, Bolt.

45. Washer,

46, Bolt.

47, Washer,

48. Bracket.

49. Rubber spacsr.

50, Nut.

54. Bracket.

® Warning: Avold breathing exhaust gases because
they contain carbon monoxide which by iself has no
odor or color. Carbon monoxide is dangerous gas. It can
cause unconsciousness and can be lethal. If af any time
you suspect exhaust fumes are endering the coach,
determine and conect the cause as soon as possible.

MANUAL
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it is recommended that the exhaust system be inspected
as follows:

— At vehicle Inspection inferval

— Wherever a change is noticed in the sound of the
exhaust system

— Wherever the exhaust system is damaged,

When operaling the engine In a service garage or in ¢
closed areq, the exhaust systern must be vented to the
outside. Place the shop vent hose(s) over the exhaust

outlet pipe(s).

General description

The muffler(s) Is {are) rubber mounted fo the vehicle
frame. This feature reduces the transmission of vibrations
to the muffler(s) thus resulting In extended life for muf-
fler(s). brackets and other compoeonents.

Maintenance

The exhaust system should be inspected pericdically for
restrictions and leaks. Kinks or ciimped pipes can resuli in
excesslve back pressure which can cause increased fuel
consumption, power loss, and possible damage 1o the
combustion chamber components. Exhaust leaks are
commenly the result of lcose clamp bolts, corcded
pipes, or a punctured muffler. Damaged components
should be replaced Immediaiely.

Muffler replacement

The muffior Is mcéﬁnfed on rubber spacers using fwo

retaining clamps! @ @ @

To remove the muffier,

— Remove the muffler pan @(it applicable).

— Loosen muffler clamps atf mutfler ol

— Loosen muffter clamps at muffler bracket(s)@ @
i

— Remove muffler(s) from its location

— Inspect wbber spacers for damage and replace i

necessary

To install the muffler
— Reverse removat procedure.,

® Warning: Always be sure that muffler and compo
nents are cold prior fo pedorming any procedure on
them.
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COOLING SYSTEM

Description

The function of the coolant is to absorb the heat which
develops as a result of the combustion process in the
englne. In addition, the heat absorbed by the oli Is remo-
ved by the engine coolant in the oil-to-water oll cooler.

The water pump, located on the engine. pumps the
coolant through the engine oil cooler and cylinder
heads. From the cylinder heads the coolant flows up into
the radiators and then passes down to the water pump,
completing the cycle.

The major components of the cooling system are the
coolant, radiators, blower gear box and surge tank. These
components, as well as the minor ones, are covered in
more detall later in this section.

Coolant requirements

Successful engine operation depends on the corect
sefection and maintenance of the ceolant. A suitoble
coolant must meet the following reguirements:

1. Provide adequate heat transfer,

2. Maintain a corrosion resistant environment within the
cooling systern.

3. Prevent the formation of scale and sludge deposits In
the cooling system.

4. Ba compatible with the cooling systern hose and seal
materlals.

5. Provide adequate freeze protection during cold wea-
ther operation.

Although requirerents 1 through 4 are satisfied by com-
bining a suliable waiter and corrosion inhibitor, Prevost
Car recommends the use of a 50-50 solution of water and
an ethylene glycol base permanent type antifreeze.

B Caution: Do not use a methoxy propanoi base anti-
freeze as a coolant. This type of antifiesze has a dsterlo-
rating affect on some seal materials within the engine.

Coolants & inhibitors
Water

Any water, whether of diinking qualily or not, will produce
a corrosive environment in the cooling system.

Scale deposits may form on the internal surfaces of the
cooling systemn due to the mineral content of the water,
Therefore, any water selected for use as a coolant must
be properly treafed with Inhibitors o control comrosion
and scale deposition.

To determine whether water is sulfable for use as a
coolant when propetly inhibited, the following characte-
ristics must be considered; the concentration of chlorides
and sulfates, which will accelerate corrosion, the tofal
hardness {percentage of magnesium and calcium pre-
sent) of the water, which will cause scale deposits, and
the fotal dissolved sclids, which may cause scale depo-
sits, studge deposits corrosion, or a combination of any of
these. Chioride, sulfates, magneasium and calclum are
only sorme of the minerals that make up dissolved solids.
Water within the limits specified in Tables 1 and 2 is satis-
factory as an engine coolant when proper inhibitors are
added.

Corrosion inhibitors

A corosion inhibitor ks any water soluble compound
which protects the metallic surfaces of the cooling sys-
fem against corrosive attack. Some of the more com-
monly used corosion inhibitors are chromates, borates,
nitrates and soluble oil. Dapletion of all types of inhibitors
occur through norrmal operation and therefore, strength
javels must be maintained by the addition of inhibitors af
prescribed intervais,

Chromates

Sodium chromate and potassium chromate are two of
most commeonly used conosion inhibitors. Care should be
exercised when handling these materials due to their
toxic nature. -

Chromate inhibitors should not be used with ethylene
giycel permanent type antifreeze. Chromium Hydroxide,
commonly called «green slimen will result from using
chromate inhibitors with ethylene glycol base andifreeze.
This material dsposils in the cooling system passages,
reducing the heat transfer rate causing the engine to
overheat. Engines which have operated with chromate
inhibited waler must be chemically ¢leaned before the
addition of an ethyiene glycol base antifreeze. A heawy
duty commercial de-scaling solvent should be used in
accordance with the manufacturer's recormmmendations
for this purpose.

Soluble oil

Soluble cil has long been used as a carnrosion inhibitor, It
has however, requlred very close attention to the con-
centration level due to loss of heat transfer characteristics
if the concentration exceeds 1% by volume. For example,
%% of soluble oll in the cooling system increases the fire
deck temperature 6% and a 24% concentiation raises
the fire deck temperature up to 15%. For this reason solu-
ble ol is not recommended as a corrosion inhibitor.
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Non-chromates the added advantage that they can be used with either

water or an ethylene glycol antifreeze. Non-chromate
Non-chromate inhibitors (borates, nitrates, etc.) provide inhibitors are strongly recommended for use in Prevost
excellent corrosion prevention in the cooling system with vehicles.

Determining the suitability of water for use as a coolant

PARTS PER GRAINS PERR
MILLION GALLON*
Chilorides {(Maoximurm 40 2.5
Sulfates (Maximum) 100 58
Total Dissolved Solics (Moximum) 340 20
Totat Hardness {(Maxdimum) 170 10
Refer fo Table 2 for evatuation of water infended for use in a coolant
solution.
* 4.5 ifres

Determine The Concentratfions 1
Of Chlorides, Sulfates, And |
Total Dissolved Solids }[

in The Water
l ! |
Chiorides Under 40 ppm, Chlorides Over 40 ppm,
And Or
Sulfates under 100 ppm, Sulfates Over 100 ppm,
And Or
Total Dissolved Solids Totat Dissolved Solids
Under 340 ppm. Over 340 ppm,
Determine Total Distilt, De-minerdlize
Hardness Of The Water Or De-lonize The Water
]
l g l
Total Hardness Total Hardness Water Suitable for
Under 170 ppm Over 170 ppm Use As Coolant
Soften Plus Inhibitors
The Water .
]

|

Water Suitable for
Use As Coolant

[

| Plus inhibitors |
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Inhibitor systems

An Inhibitor system s a combination of chemical com-
pounds which provides corrosion protection as well as
water softening. The water soffening abillity prevents the
formation of miniral deposits. Various forms of inhibitor
systems are available such a fiquid and dry inhibifor
additives, as an integral part of permanent antifreeze,
and coolant filter elements.

if a coolant is used it Is extrernely Important to choose the
correct replacement element. Problerns have deveioped
from the use of a magnesium lower support plate used
by some manufacturers in their coolant filfers. The ma-
gnesium will be dissolved by some of the chemicals In
the coolant solutlon and the dissolved particles deposi-
ted in the hottest zones of the engine where heat fransfer
is most criflcal. The use of an aluminum or zinc plate
instead of magnesium is recommended fo aliminate
these deposits.

EFFECT OF MINERAL DEPOSITS
ON HEAT TRANSFERABILITY

4"

e
(1.6mm)

{108mm)

CAST IRON

MINERAL DEPOSIT

1”CAST IRON WITH A V46" MINERAL
DEPOSIT HAS THE HEAT TRANSFER
CHARACTERISTICS OF 4}" OF CAST IRON
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Antifreeze solutions

An ethylene glycol base permanent type aniifreeze so-
lution is recommended for several reasons. This type of
antifreeze provides excellent freeze and overheat protec-
tiory and also contains a conosion inhibitor, No additional
Inhibitors are required on initial fill if @ minimum antifreeze
concentration of 30% by volume Is used. Solutions of less
than 30% do not provide sufficient corrosion protection,
while solutions with an antifreeze concentration greater
than 67% by volume adversly affect freeze protection
and heat transfer. Refer to chart. -

Inhibifor depletion will occur in ethylene glycol base anti-
freeze through normal senvice, The inhibitors should be
replenished at approximately 500 operating hours or
20,000 miles {32,000 km) intervals with a non-chromate
inhibifor system, such as NALCOOL 2000.

Soveral brands of permanent anfifreeze containing va-
flous type of sealer additives are available. In the past,
coaches operating with these fypes of antifreeze have
experienced plugging problems In various areas of the
cooling system, For this reason antifreeze containing sea-
ler additives is not recommended.

for optimum engine performance the following condli-
tions should be met:

1. Always use properly inhibited, ethylene glycol base
permanent type antifieeze.

2. Re-inhibit antifreeze with o non-chromate inhibitor
system.

3. Always follow the inhibltor manufacturer’s recommen-
dations on usage and handling.

4. Do not use soluble oil as a corrosion Inhibitor,

5. Do not use chromate inhibitors with a permanent fype
antifreeze.

6. Never use an anfifreeze that coniains sealer additfives.
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TEMPERATURE
CD FIJ

160 320

149 300 y

138 280 Y;

127 260 4

116 249 -

104 220 ==

24 200

82 180

m 160

60 140 Freezing & boiling

temperatures of coolant
'

49 120

38 100

27 80 antifreeze concentration
(at sea level)

16 60

5 40

T~ RECOMMENDED
-6 20 <] CONCENTRATION

RANGE 30-67%
-18 0 \:\ '
/

-79 - 20 AN »
-4p -40 \\ //
N L/

- - 60 Nk
-62 -80

0 10 20 30 40 &0 60 70 80 90 100
ANTI-FREEZE CONCENTRATION
(% BY VOLUME)

—— FREEZING POINTS
—=—=— BOILING POINTS
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Cooling system diagram

<

SURGE TANK

\

< < <= | - -

-+ RADIATOR

HEATING =

’JGATES VALVES 7R 500

ENGINE

L . .
& WATER PUMP
@ >
RADIATOR INLET TUBE

© DRAIN PLUG DRAIN COCK

®

D

) J

(e

D)}

ENGINE
DRAIN COCK

i
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DRAINING

The engine cooling system may be drained as follows:
1. Close the two gate valves. 4. Open inlet water line cock.

/_/
~
F

-

2. Open suige tank cock then drgin it
3. Remove air compressor drain plug. 5. Open both engine side drain cocks.
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6. Open oil cooler drain cock.
7. Leosen plugs on both cylinder head thermostat blocks.

8. Remove radiator drain plug,

COOLING SYSTEM

Refilling the system

To fill the system, close all drain plugs and cocks, open
the gate valves and fill the system through the surge
tank,

[ Note: The cooling system Is completely filled when
coolant becomes at the level of the surge tank drain
cock. Open the drain cock to know if coolant levet Is
adequate,

When the cooling system s filled to capacity with cold
coolant solution, expansion of the ceolant fakes place as
it heats up. During this initial warm up period It is possible
to lose as much as a gallon and a haif of coolant. No
further excessive coolant loss should be experienced
after this period.

B Cautiont Never pour cold coolant Info @ hot engine.
The sudden change in temperature may crack the cylin-
der head or block.

Routine maintenance

A systematic periodic inspection of cooling system com-
ponents is essential to ensure maxirmum efficiency.

Check coolant tovel in the surge tank daily. Keep tank
filled. Check antifreeze strength.

Rust proof the cooling system twice a year and drain and
flit the system once o year with a properly inhibited water/
antifreeze solution.

Check bells for proper tension and replace any frayed or
badly wom belfs.

Check radiator cores for leaks and ensure that the core is
not clogged with dirt or insects. Clean core with o low
pressure alr hose 1o avoid damaging the fins.

Inspect the water pump operation. A leaky purmnp sucks
in alfr, Increasing conosion.

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

Problems may develop from loeaks and seepage at the
engine water pump and thermostat housings hose con-
nections. These may be caused by deformation and
rough surfaces on the castings at the hose mounting sur-
faces. It is recommended that «Dow Coming RTV-102
Compoundr be applied to cast surfaces prior to hose
installation,

B Caution: Castings should be clean and free of oif
and grease before applying compound. No other sealer
should be used with RTV compound.
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Hose inspection

Rotten, swollen, and worn out hoses or loose hose con-
nections are frequent causes of cooling system problems.

Serious overheating Is often caused by old hose collap-
sing or from rotten rubber shedding from hoses and clog-
ging the coclant passages.

Connections should be inspected periodically and hose
clamps tightened. Replace any hose found fo be
cracked or swollen. When Instaliing a new hose, clean
plpe connections and apply a thin layer of a non-
hardening sealing compound. Replace worn out clamps
or clamyps that plnch hoses,

Testing antifreeze solutions

Always test solution before adding water or antifreeze.
Engine should warm up to operating temperature. Fii
and empty tester several times before using, and ensure
that tester is clean inside and out.

Cold weather operations

Although not recommended, plain water with an inhibi-
tor may be used as a coolant where temperatures do not
reach below 32°F (0°C). In colder regions anfifresze must
be used.

Before adding antifreeze the cooling system should te
Inspected for winter operation. Cylinder head gaskets
should be tightened or replaced where nacessary to
avoid the possibility of coolant leaking into engine and
exhaust gases blowing into cooling system.

After anfifreeze has been added, the entlre systern should
be inspected regularly to ensure against the develop-
ment of leaks,

Thawing cooling system

if the cooling systern becomes frozen solid, place the
coach ina warm area untit the ice is completely thawed.
Under no circumstances should the engine be operated
when the cooling system s frozen.

Radicator

The radiator is located at the reat left of the vehicle and it
is accesslble through a hinged radiator deor, 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 af alt
times In conjuncton with the regular maintenance of the
other components of the cooling system.

Radiator shutter

An alr operafed shutter assermbly is provide on the inlef

side of the radiator core. it is controlled by an dir cylinder.
The alr supply to the cylinder is controlied by the shuttars-
fat which is mounted on the thermostat housing.

When the engine coclant temperaiure reaches 190°F
(87°C) the shutterstat cuts off the compressed air supply
to the shutter cylinder then the shutter opens, allowing
coaol air fo flow into the engine compartment. When the
engine coolant temperature is below the setting of the
shuttersial, compressed alr is allowed fo flow to the shut-
ter alr cylinder, closing the shutter.

Radiator shutter should be kept clean, and a periodic
inspection should be made to ensure it is operating
freely. Repair of shutter should only be necessary If the
parts have become badly worn or in the event that they
have been damaged. In such cases, it is recommended
that the entire shutter assembly be replaced.

Alarmstats

Alarmstats set at 210°F are used to control the waming
light and buzzer that Indicale engine overheat, Refer fo
section 06 — ELECTRICAL for electrical connecHons,
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Radiator fan gear box

A radiator fan gear box is belt driven from the engine
crankshaft pulley. Some vehicles may be equipped with
a dipstick on the gear box to verify the oll level inside the
gear hox; add oll up to upper marik. For gearbox not
equipped with a dipstick, oll level should be checked by
removing the oil filling plus and you should ensure that oil
level is level with the middle of the input and cuiput
shaft.

GEARBOX

GREASE FITTING

MAINTENANCE
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A grease fitting is provided at the end of the gearbox
Input shaft. Grease should be added weekly or at every
1600 miles {1600 km) to ensure preper lubrication of the
input shaft bearing. Only high temperature grease should
be used,

Belt tension is achleved by dair cylinder regulated at 75 PSE
and the cylinder Is adjusted using an alr valve located on
the front fop of the engine compartment. For proper ope-
ration of the cylinder, the rod should be adjusted at 1
extension when extended.
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DESCRIPTION

The vehicie uses a 24 volt electiical system. A 24 volt self
rectified alternator is gear driven from the engine and
can be reached through the engine compartment
access door which is located inside the vehicle, on the
rear floor.

Battery main switch:

A baftery main switch is provided to shut off all electical
supply from the batteries. Four {4) baiteries of a mainte-
nance free type are used. The switch is mounted behind
an access door on the right side of the vehicle.

Wiring diagrams:

Dlagrams are provided and components in each are as
follows: )

Engine control: shows wiring for starter motor and
solenoid, baiteries, engine stop solenoid vaive, key
switch, engine run relay, parking brake teli-tale swiich,
fuel and neutral switch, fast idle, emergency stop switch,
solenoid and relay, voltage reguiator, 12 volt cut-out
retay, main circult breakers, booster block.

Alr conditioning and heating: shows wiring for aif
dryer thermal efement, defrost motor relay, heat and A/C
switch, water pump relay, evaporator fan moter relay,
condensor fan motor relay, evaporator fan motor relay,
emergency ventifation switch, A/C waming light relay,
A/C compressor magnetic switch, Hi and low pressure
switches, driver's fermperature controls, A/C warming light,
A/C liquid solenoid vaive, defrost motor, driver's solenoid
relay, driver's solenoid vaive, pussenger area tempera-
ture control, water valve, heot tell-tale light, heat sensor,
water booster jump, condenser fan mofor, evaporator
fan motor.

ELECTRICAL

Exterior lighting cover. headiamp switch, 12 voit head-
famp refay, high beam tell-fale light, dimmer switch,
headlamps, clearance light switch, blinker switch, clea-
rance light relay, foy light switch, fog light, front side mar-
ker light LH, front side marker light RH., destination sign
lights, dash light theostat, icense plate lights.

Interior lighting covers: drivers light, general light
switch, dome lights, underseat lights, stepwell lights, ins-
trument lights and rheostat, reading light switch, reading
light relay. steering compartment ilight, front electrical
compartment ligh}, RH. reading lights, LH. reading lights,
emergency exits lights, engine compartment service
lights, luggage compartment lights.

Door airdock shows: door air-tock solencld vaive, door
cut-out switch, door alr-lock overule switch, door air-lock
switch,

Directional signal light shows: front RH. directional
light, front L.H. directiondi light, rear R.H. directional light,
ear LH. directional light, hazard warmning switch, direc-
tional felltale lights, directional signal switch, hazard
waning fiashers.

Charging system .covers: key switch, engine run relay,
rear engine cordrol switch, battery tell-tale light, rear start
switch, blower cut-in relay, voltmeter, voltage regulator,
12 volt cuf-in relay, 24 volt altemator, starter, batteries,
main clrcult breakers.

Alarm & signal shows: hom switch, eleckical homs,
engine run relay. parking brake fell-tale switch, parking
brake felltale light, buzzer, lo-alr pressure switches, hot
engine swifch, lo-oll pressure switch, tag axle tell-tale
light switch, water temperature gauge, oil pressure
gauge, full level gauge, air pressure gauges, stop light
relay, stop tight switches, passenger chime, fire alarm,
stop fights,

Testing circuits:

A caraful study of the wiring diagrams should be made to
determine the souice and flow of current through each
electrical circuits. When a clicuit Is thoroughly unders-
tood, a point to point check can be made with the ald of
the applicable wirlng diagrams. Any circult may be tes-
ted for continuity or shorts with a 2 candle fest light or a
suitable voitmeter.

All elechical connections must be kept clean and tight.
toose or comeded connections will cause discharged
batteries, difficult siarting, dim lights and Improper func-
tloning of other electrical circuits. Inspect all wiring
connections at regular intervals. Make sure knuiled nuts
on all amphenot plugs are securely tightened,
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Circuit breakers:
All electical circuits are protected by circuit breakers.
The main circuit breakers are located Inside the last

baggage compartment and they are accessible by the
right side of the vehicle.

They are used as follows:

FRONT
HT. FEED

CONDEMSER EVERSAATCR REAR
FEN WOTOR FEN MITCA ST FELD

229/

1. Condenser fan motor — 105 Amp.
2. Evaporator fan motor — 90 Amp.
3. Rear junction feed — 90 Amp,

4. Front junction feed — 90 Amp.

Relays:

Relays are used to automatically energize or de-energize
a circuit from a remote location. The wlay draws a very
low current to energize its coil. Once the coil is energized,
it develops a magnetic field which pull a switch amm
closed or open to either energize or de-energize a given
component. Becouse the conirol curent required for the
coll Is very low, the relay allows a remote station fo control
a high energy clrcuit without running great lengths of
costly high capacity cable, With the use of a refay, the
need for high amperage switches and heavy connectors
Is eliminated.

Geadr driven alternator — oil cooled

The 24 volt, gear diven — oll cooled atfernator is brush-
less, self-reciifying unif, in which all current caonying
mermbers, windings, diodes, and field coils are stationary.
The only moving component is the rotor.

The ofl-cooted alternator is a totally enclosed unit; cooled
and lubricated by engine oil. The ¢l Inlet is on the diode
ond cover. The ofl diains back into the engline crankcase
through the diive end frame, drive adapter housing and
the oil drain tube. The atternator should never be opera-
ted with the oil supply line disconnacted. A continuous
flow of engine oll flows through the alfernator to lubricate
the bearings and cool the assembly.

A relay or «» terrinal Is fapped to energize a control
relay in the electrical system.

There are three components in the alfemator which
require etectrical checks; the field winding, the six diodes,
and the stator windings.

B Caution: Before checking the alternator, TURN OFF
the battery disconnect switch,

Field winding

The field winding may be checked for shors and opens
with an ohmmeter. To check the field winding; connect
the chmmeter from the field terminal to ground, A resis-
tance reading above normal indicates an open, and a
reading less the normal indicates a short. The normal
resistance value is 3.9 to 4.2 ohms at 80°F (277C). An
alternate method of checking is fo place a battery of
spacified voltage, and an ammeter in seres with the fleld
winding. The current should register 5.7 to 6.2 amperes at
24 volis. A defective field can be replaced by removing
the end frame on which the fleld terminal is located and
then removing the four field coil mounting screw. See the
section entitled «Disassembly and Reassembly» for a
détalled procedure.

ALTERNAIOR
1. Alternator
2. Oil Supply Line
3, Qil Drain Tube
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TYPICAL WIRING DIAGRAM

GENERATOR R.
Checking diodes

Each dlode may be check for shorts and opens as
follows:

1. Check to ensure the battery is disconnected.

2. Remove the pipe plug frorn underneath the end hou-
sing to drain the oil in the rectifier engine oil supgly.

3. Ramove the seven screws attaching the diode cover
to the end housing. IMPORTANE DO NOT operate the
alternator unless this unit is completely assembled,

4. Detach the D.C. ferminal and telay ferminal and
connect the diode lsads,

Fach dlode may be checked for shorts and opens with
an ohmmeter.

IMPORTANT: The chmmeter polarity may be determi-
ned by connecting lis leads fo voltmeter leads. The vol-
meter will read up-scale when the negative leads are
connected together and the positive leads are connec-
ted together. The polarity of the voltrneter leads may be
determined by connecting the leads to the identified
tarminals on a battery.

An ohmmeter with a single 1% volt cell should be used.
Most accurate readings wilt be determined when the 300
ohm value is callbrated to the center one-third of the
scale.

NEGATIVE GROUND ALTERNATOR: To check the
diodes mounted In the diode supports for shorts, connect
the ohmmeter positive lead to each dicde lead and the
chmmeler negative fead to each support as shown in A,
B, and C. To Chack the dicdes mounted in the end friame
for shorts, connect the chmmeter positive lead o each
diode lead and the chmmeter negative lead fo the end
frame as shown In parts D, E, and F. Ohmmeter readings
may vary considerably when checking diodes for shorts,
but if the readings ts 300 chms or less, the diode s likely
defective and should be replaced. If the diode reads 300
ohms orfess, it will allow excessive reverse current from the
battery.

MAINTENANCE

ELECTRICAL

SECTION
06

To check the diodes mounted in the diode support for
opens, connact the ochmmeter negative lead fo each
diode lead and the ohmmeter positive lead fo each
support as shown in parts A, B and C. To check the diodes
mounted in the end frame for shorts, connect the ohm-
meter negatie lead to each diode lead and the ohmme-
ter positive lead fo the end frame as shown in parts D, E,
and F. An infinite resistance reading indicates an open
diode.

Dlodes can be replaced by following the procedure out-
lined In sections entitled «Disassembly and «Reassem-
by

Re-stake next to the threads in an arbor press with an 1/8
inch (3.2 mm) round punch, Press the punch with gra-
dual pressure; do not stitke as the shock may damage
the diodes.

0O Note: When re-installing diodes, tighten to 9-11 fi. Ibs.
{12-15 Nm) forque.

Stator winding checks

The stator windings may be checked for opens and shorts
with an chmmefer as follows:

CHMMETER

OHMMETER

Checking diodes with ohmmeter on a Typical Oll Cooled Alterna-
for (end cover removed}).
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Checking dlodes with ohmmaeter on a Typical Oll Cooled Altemna-

tor (end cover removed).

Opens: Connect the chmmeter leads to two pairs of
diode supports as shown in parts A B, and C. The ohmme-
ter should show a low resistance. If a high or infinite resis-
tance is measured In elther one or both checks, the statfor
windings are open.

Grounds: To check for grounds, connect the ohmmeter
as illustrated in part C, The ohmmeter should show a very
high or infinite resistance, if zero, or a very low resistance is
measured, the windings are grounded.

The stator windings are difficulf o check for shorts without
finely calibrated laboratory test equipment due to the
very low resistance values of the windings. However, if all
other alfernator checks are satisfactory, yet the unit fails
to perform to specifications, shorted stator winding are
flikely.
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Discssembly

The altemnator may be disassembled by following the
steps below:

1. Remove nuts and washers from D.C. terminal on dicde
end frame.

2. Separate the diode cover plate from the diode end
frame by removing mounting scrows.

g CQHMMETER

OHMMETER =5

Checking Stater Windings for «Opens» and «Grounds»,

3. Remove the parts attaching the diocde supports fo the
end frame, the three screws connecting the dicde lead
to the diocde supports, and the fhree nuts which aftach
the stator studs to the diode supports.

4, Separate the diode support assemblies from the dicde
end frame, and the three nuts which connect the studs
o 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
pars can be reassembled In the same position.

6. Detach the dicde end frame and field assembly from
the stator assembly by removing the affaching screws.

7. Separate the field assembly from the diode end frame
by removing the four aftaching screws.
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8. Separate the rotor assembly and drive end frame from
the stator assembly by rermoving the attaching screws.

2. Remove the shaft nut and washer, and the pinion
gear. Press the rotor shaft out of the diive end frame.

10. Remove the retainer plate and pull the bearings from
the drive end frame,

O Note: When installing the outside nut on the D.C.
output termingi, forque the nut to 30-35 f. lbs. (41-47

Nm). The lower nut should be supported while tightening -

the top nut.
Reassembly

Reassembly Is the reverse of disassembly. When installing
the single row bearing into the drive end frame, press
against the outer race ONLY to avold loading the bea-
rings. Attach the bearing retainer plate, and press
against the bearing inner race fo force the assembly over
the shaft, To avoid pressure on the bronze ring In the rofor,
support the inside of the rotor against the shaft, and
place the shaft in an upright position to faciliate the
assembly procedure, Press against the innerrace fo force
the double row bearing over the shaft, When affaching
the field fo the dicde end frame, make sure the mating
surfaces are perfectly clean and lighten the mouniing
screw securely.

J Note: when re-installing diodes, fighten to 9-11 .
Ibs. {12-15 Nm) torque.

Output check

When removed from the engine, the alternator may be
check on a test bench without clrculating oll, providing
the output is limited to 100 amperes or less. The alternator
may be checked without circulating oil at outputs
exceeding 100 amperes as long as the period of opera-
tion is limited to less than 15 seconds. Operating the
alternator af outputs greafer than 100 amperes for
pericds exceeding 15 seconds will cause the allernator
fo overheat, resulling in damage fo the winding and
diodes.

Removing alternator from adapter
housing

1) Disconnect elecirical wiring at the dlode end frame.

2} Disconnect the oll supply line at diode end frame and
loosen the oil drain tube at the engine.

J) Remove the nuts and washers mounting the alterna-
tor to the adapter housing and pull the alternator stralght
back off the mounting studs. To remove the adaptor hou-
sing. remove the mounting nuts and pull away from the
studs on the adapter plate. To remove the adopter plate,
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Checking alignment of drive plate

When checking the alignment of the drive plate, or
replacing it, the Gear Driven Alternator Alignment Tool
should be used.

Mount the drive plale loosely on the balance shaft gear.
Place alignment Tool pilot bore In balance shaft gear.
With the drive plate centered, tighted capscrews fo 40-45
ft. ibs. {(54-61 Nm). Capscrews are tightened through the
four notches in the alignment tool.

Checking alignment on adapter plate

Mount the adapter plate and gasket loosely using the
five (5) allen-head capscrews.

[0 Note: Gaskets should be coated with permatex
spray prior 1o installation,

Place the dalignment tool pilot bore back into the
balance shaft gear. The adapter plate may now be cen-
tered. Tighten the four (4) %£” allen-head capscrews to
109-114 ft. Ibs, (148-155 Nm). Tighten the one (1) 7/16"
allen-head capscrew fo 73-78 fi. Ibs. (99-106 Nm),

0 Note: 1ne oil supply orifice of the alternator housing
machined with & 3/32" diameter restiictor hole. This res-
tictor must be routinely cleaned to maintain proper oll
flow through the alternator.

Instaliation of the gear driven

alternator using alignment tool

1. Loosely mount the steel drive plate on balance shaft
gear,

2. Place alignment tool pilot bore in balance shaff gear.
3. With drive plate centered, tighten capscrews to 40-45
ft. ibs. {(54-61 Nm). Capscrews are tightened through the
four netches in the alignment fool,

4, Remove alignment fool.

5. Loosely mount adapfer plate and gasket with 5 Allen
head capscrews.

[J Note: Gaskets should be coated with a permatex
spray prior to Installation.

6. Place alignment tool pilot bore back into balance
shaff gear. The adapter plate will now be centered.

7. Tighten the four ¥ Allen head capscrows o 109-114 f1.
lbs. (148-155 Nm). Tighten the one 7/16" Allen head
capscrew fo 73-78 ft. Ibs. (99-106 Nm).

8. Remove alignment tcol,

Q. Proceed with altemnator installation.
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Installing alternator and adapter
housing

1) Place the adapter housing and gasket over the adap-
fer studs and torque nuts 68-73 1. 1bs. (92-99 Nm).

2) Mount the alfernaior and gasket info the adapier
housing studs and torgue to 68-73 fI. lbs. (9292 Nm).

3) Install the oit feed line and tighten the ol drain tube at
the engine.

4) Install the electical connections at the dicde end
frame.

5} Run the engine and check altemnator output and oll
leaks.

Generator drive adapter

The generaior drive adapter should be inspected avery
fime the generator is removed, or when its condition is
suspect.

Removal:

1. Remove the genearator.

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

3. Pull housing straight off studs.

PREVOST
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Inspection

Once the housing is removed, rotate and check end play
of shaft to check condition of bearngs. Inspect dive
geai for worn or chipped toeth, If condition of bearings.
shaft, or gear is guestionable, replacement is necessary.

Disassembly:

1. Remove 1 1/8" - 12 UNF self locking nut from drive gear
shaft.

2. Remove bearing retaining snap ring from the adapter
housing. {Do not remove snap ring from shaft),
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3. Support the adapter housing on steel blocks on the
bed of a hydraulic press and press the drive shaft out of
the drive gear bote,

4. Remove the woodruff key from the drive shaft,

5. Install a bearing separator between the fower bearing
and the drive spline and snap ring.

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

7. Thoroughly clean all parts bafore reassembly.
Reassembly

1. Place the snap ring on the shaft and set the shaoft on
the bed of a hydraulic press,

2. Position one of the bearings on the shaft, Using a hol-
low bearing mandrel, press the bearing onto the shaft
unfil it bottoms. Install the bearing spacer, Figure 6, and
press the second bearing onfo the shoft until it bottoms.
install the bearing spacer, Figure 6, and press the second
bearing onfo the shaft in the same manner.

(3 Note: A fength of steel pipe, 45" (114.3 mm) long
with an inner diameter of 1.5” (38.1 mm) and a wall
thickness of .25” (6.35 mm) will serve as a bearing
mandrel.

3. Using a soft hammer, install the woodnuff key info the
shaft,

4. Install the shaft and bearing assembly into the genera-
tor drive adapter housing through the engline side of the
housing.

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

&, Support the adapter housing on steel blocks to prevent
it from moving while instaliing the gear onio the shafi.

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

3 Note: when pressing In the diive gear shaff, and
when pressing drive gear onto the shaft, it may be neces-
sary to cool the shaft with liquid nitrogen fo facilitate
assembly. Alternaiely, the shaft may be cooled with dry
ice or normal household refrigeration and the gear hea-
ted in a hot cil bath.

B Caution: Do not apply direct heat fo the gear as
this could cause distortion. Utmost care must be taken
with cleanliness and perfact alignment of mating parts
during assembly.

B Caution: The oil supply orifice of the genstrator hou-
sing fs machined with a 3/32" diameter restrictor hole.
This restrictor must be routinely cleanad fo maintain pro-
per ol flow through the generator,

Volitage regulafor
Description

The 24-Volt regulator is a transitor type located in the
battery compartment.

The regulator components work together to limit the
generator voltage to a pre-set value by controlling the
generator field current, This is the only function the regu-
lator performs in the charging circuit.

The voltage at which the generafor operales is determt-
ned by the regulator adjustment. Once adjusted, the
generafor voltage remains constant, since the regulator
is unaffected by length of sewvice, changes in fempera-
ture, or changes in generator output and speed.

Trouble in the electrical system will usually be Indicated
by one of two condltions — an undercharged battery or
an overcharged battery. Elther condition can resulf from
an improper voltage regulator seliing.

The ideal voltage setting is the one which will maintain
the batieries in o fully charged condition with @ mini-
mum use of water, A record of water usage and battery
specific gravily checks over a sewice pericd of reasona-
ble fength will establish the ideal voltage setting for the
vehicle involved.

The correct voltage regulator setfting will vary according
to the rate at which the bafteries will absorb the charge
without detrimental effect. The rate at which the bahe-
rfies will absorb the charge in turn varles with such factors
as baftery age and condition, and outside ambisnt
termperatures.

The ideal voltage setting is one which will maintain the
batterles In a NEAR fully charge condition while using a
minimur of water. A fully charged condifion weuld
cause excessive water usage.

Under ordinary conditions of battery age and condition,
a voltage setting of 27.5 volts has been found io be an
approximate average.

However, this figure Is merely a guide and final adjust-
ment should be made on the basls of baftery charge
and water consumption,
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Checking the voltage setting

Tocheck the voltage sehting, connect a voltmeter across
the «Pos» and «Neg» terminals on the regulator, and o
ammeter at the D.C. ferminal on the generator. Operate
the engine al approximately 1000 r.p.m. (about 2300
generator rp.m.} with accessories furned on fo obfain
20-200 amperes generator output, and note the voltage
sefting. The voltage should be steady and reasonably
close o specification. Desired variations in setting can be
obtained by removing the piug from the voltage regula-
tor cover and tumning the adjusting screw inside the regu-
lator. This will change the voltage 1o meet the needs
dictated by operating conditions.

Undercharged battery: If the voltage seiting as
checked above is steady and reasonably close o the
specified value and the battery is undercharged, raise
the sefting by .3 voli and check for an improved battery
condition over a minimum service period of 48 hours. if
the voltage cannct be adjusted to the desired value, the
generator should be checked as follows:

Stop generator, furn off all accesseries and disconnect
batftery ground strap, Disconnect all ieads from the regu-
lator and from the generator field,

B Caution: Do not aliow leads to touch ground.
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Connect a voltmeter and ammeter in the circuit at the
D.C. terminat on the generator, Connect a jumper lead
from the generator D.C. terminal to the generator field
terminal. Connect a carbon pile load across the battery.
Turn o off position. Reconnect battery ground strap. Tum
on all vehicle accessories. Operate generator and adjust

Adjusting Regulator Voltage Sefling.

ned under « field winding » above.

Overcharged battery: If the voltage sefting ds
checked above is steady and reasonably close o the
specified value, lower the seting by .3 volt and check for
an improved battery condifion over a minimum service
pericd of 48 hours.

A shorted or grounded field or a defective regulator can
cause an oveicharged battery. The fleld winding can be
checked as covered In «Undercharged Batiery: above, If
the field winding Is found not to be defective, the gene-
rator is not defective, and the regulator should be check
as covered in section entitled «Regulator Checks.

Reguiator checks

in the event of voltage regulator failure, before replacing
the failed regulator proper tests should be made of the
field current draw of the ailternator circuit to make sure
that a shorted or partially-shorted field coit has not cau-
sed premature failure or the voltage regulator.

Before making electrical checks, visudily inspect the wire-
wound resistors for opens, and make sure all soldered
connections are secure,

Varlous electrical checks with an ohmmeter can be
rmade to determine which components are defective.

The ohmmeter must be accurate, and must be one
which uses a 1-% voli dry cell. Also, the ohmmeter polarity
must be determined by connecting its leads to volimeter
leads.

The volimeter will read up-scale when the negafive leads
are connected fogether and the positive leads are
connected fogether. The polarity of the voltmeter leads
can be determined by connecting its leads to the identi-
fied terminals of a battery.

caibon pile load as required to check for rated output.

To check the generator field winding, proceed as outll-




PAGE

AMMETER
N AL R LRIy N
: SSEETTTTRTRICTCS
H LA

VOLTMETER

(T T 7T 2 T T,

CONNECTOR
STRAF
D.C. 10 F!

O N e

&

GENERATOR

REGULATOR ©

When moaking checks, note carefully in the Hlustrations
how the ohmmeter is connacted with regards to polarity,
and select a scale such that the 10 ohm reading is at or
near mid-scale. In general, the 10 ohm eading should
be within, or very nearly within, the middle third of the
scale.

it is important that the following checks be made in the
order listed. if a defective part Is found, replace It before
proceeding with the remalining checks, Be sure fo maoke
all the checks as more than one compenent may be

defective, AMMETER
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Regulator Vollage Adjustment Test
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A defective part may be replaced by removing any
attaching screws involved and unsoldering the connec-
tions. To replace the pars identified, separate the printed
circuif board from the cover by removing the eight atta-
ching screws shown In. When resoldering, limit solder time

fo a minimum as excessive heat may damage the prin-
ted circuit and component parts.

B Caution: cood soldered connections are essential
for safisfactory operation. A rosin core 63% lin 37% lead
solder with 360°F (1822 C) melling point is recommended
along with a soldering lron rated at 50 watts or less. Use
extreme care fo avold overheating.

Checking Generator Cutput
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Zener diode: To check the zener diode. Unsolder the
conneclion aond lift the lead up Just enough to separate
the fead from the printed circult. Bending the lead too far
may cause it to break off inside the diode. Then connect
the ohmmeter leads as shown, If the reading Is zero, the
diode is shorted. If the reading Is very high {infinite) the
diode Is opsen. Re-solder the diode lead before pro-
ceeding.

Potentiometer: If either reading is 100 ohms or above
with the ochmmeter connected as shown the potentio-
meter.

Filter condenser: To check the filter condenser, con-
nect the chmmeter as shown, Azero reading indicates a
shorted flller condenser. To check for opens, inspect the
two soldered connections.

Feed-back condenser: A shorted feed-back con-
denser will glve a zero reading with Ohmmeter connec-
ted as shown, To determine if the condenser lead is open,
carefully inspect the condenser lead ot the soldered
connection,

Field discharge diode: The field discharge diode is
shorted If a zero reading is obtained with the ohmmeter
connected. if the recding is very high {infinite), the diode
is open. Note that the diode lead has been unsoldered
and that the ohmmaeter Is connected to the diode lead
and to the atfaching nut. Re-solder the diode lead
before proceeding with other checks.

FUSE DIODE D3

RESISTOR R8
N

.\ TRANSISTOR TRz | RESISTOR R

Back bias dicde: Check the back bias diode by
connecting the ohmmeter as shown. A zero reading
indicates a shorted diode and a reading over 1000 ohms
indicates an open diode.

Shorted power fransistor: Check the power transis-
tors by connecting the Chmmeter the three ways shown,
if any reading is zero ochms, one of the power fransistors is
shorted. To determine which power transistor Is shorfed,
remove the upper transistor and repeat the check as
shown on the fransistor which is still mounted on the prin-
ted circult board. If any of the three readings is zero, the
transistor is shorted. Also check the fransistor which has
been removed by connecting the ohmmeter the three
ways shown. A zero reading in any one of the three
checks Indicates a shorted fransistor.

Shorted driver transistor: The driver teansistor is shor-
ted if any reading Is zero with the ochmmeter connected
the three ways shown.

Open transistors: The power transistors and the driver
transistor may be checked for opens by removing the
transistors from the panel board and connecting the
ohmmeter to each as shown. A very high (infinite) rea-
ding in either check indicates an open transistor,

When attaching the panet board to the cover, note the
location of the insulators as shown. Also, visually re-check
all soldered connections and the wire-wound resistors for

opens.

RESISTOR R9
RESISTOR R10

a

CAPACITOR C1
RESISTOR R7
L RESISTOR R3

CAPACITOR C2

" RESISTOR R2

TRANSISTOR TR3 |

DIODE D1 —

- DIODE D2
RESISTOR R
- TRANSISTOR TR4

TRANSISTOR TRt RESISTOR R11 RESISTOR R6

REGULATOR COMPONENTS
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RESISTOR RS
RESISTOR R13
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Checking regulator components
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Checking transistor TR1 TRANSISTOR TR4
Checking transistors TRZ and TR4

Checking transistor TR3
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Electrical transistorized regulator troubleshooting

Component Failure

Qutput transistor shorted.

Output transistor open

Prive transistor shorted,

Drive transistor open.
Zener diode shorted or
fow breakdown voliage,
Zener diode open.

Field discharge diode
open,
Back bias diode open.

Back bias dicde open,

Back bias diode shorted,

System Effect

High systam voltage.
Battery overcharge.
Lights burning out.

No Charge

No Charge

High Systern voltage.

No Charge.

High system voltage.

High system voliage.

No Charge,

No Charge.

Poor switching which
would cause shorted
output fransistor.

Probable Cause

Negative Grounded Systems:

af» terminal of generator has been
grounded.

Poor ground In system or poor connection
at generator or regulator,

Regulator foo hot.

Ground in wiring between «b of gener-
ator and regulator.

Defective transistor.

Shorted field in generator,

Wire harness conneactions from regulator
reversed.

Severe ground at «k terminal of gener-
ctor,

Severe ground in wiring between «f

of generator and regulafor.

Generator field completely shorfed.

Reverse battery polarity.

High positive transfent from an external
source,

Defactive transistor,

Defective transistor,

Reverse battery polarity.
High systfem voltage.
Defective zener.

Defective zener.

Reverse batfery polarity.
Defectie diode.

Severe ground aof «k» of generator and
reguiatfor.

Severe ground in wiring between «h
and regulator.

Generator fisld completely shorfed.
Defective dicde.

Defective output transistor,

«f» terrninal of generator has been
grounded,

Poor ground In system or poor conn-
ectlon at generater or regulator,
Regulator too hot,

Ground in wiring between «k» or gen-
erator and regulator.

Defective transistor.

Shorted field In generator.

Defective diode.
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Component Failure

Filter condenser open.

Fitter condenser shorted.

Feedback condenser shorfed.

Feedback condenser open.

Cpen resistor in negative
side of voltage divider,
Open negalive side of
potentlometer.

Open resistor in positive
side of voltage divider.
Open positive side of pof-
entlometer.

Open collector foad resistor.

Open drive emitter base
resistor.

System Fffect

Pocr switching may
or may not fail out-
put transistor,

High system voltage.
High system voltage.
Poor switching which
could cause shorted
output fransistor.

High system voitage.

No Chaige.

No Charge.

Poor switching

which will short output
fransistar,

High systarm volfage.

ELECTRICAL

MAINTENANCE PAGE
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Probable Cause

Defective connection.
Defective capacitor.

Defective capacitor.
Reversed capacitor polarify.
Defective capacitor.

Pocr connection.
Defective condenser.

Defective resistor or potentiometer.

Defectlve resistor or potentlometer.

Defective resistor.

Defective resistor.
Reversed field and positive regulator
leads.
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Starting motor

Description

The starting motor has the shift lever and solenoid plun-
ger that are tofally enclosed to protect them from expo-
sure to dirl, Icing conditions and splash.

Positive lubrication is provided to the bronze bushing
tocated in the commuiator end frame, in the lever hou-

SOLENOID

ELECTRICAL

sing and in the hose housing, by an ofl saturated- wick
that projects through each bushing and contacts the
armature shafl.

The clutch is a Positork drive type, moved into mesh with
the ring gear by the action of the solencid. Once enga-
ged, the clulch will not disengage duing intermittent
engine firing, which prevents damage to pinion and ring
gear teeth. The pinion remains engaged untit staring is
assured and the solencid clrcuit is interrupted.

\\ NOSE HOUSING
l

LEVER HOUSING

\ © :
COMMUTATCR FIELD FRAME
END FRAME
Maintenance

Under normal operating conditions, no maintenance will
be required between engline overhaul periods. At fime of
engine overhaul, the starting motor should be disassem-
bled, Inspected, cleaned and tesfed,

it should be noted that six Allen head capscrews, (5 per
5/16 - 18 x 1-%" Ig. and 1 per 5/16 - 18 x 55/64" Ig.} that
retain the cranking moftor isver housing to the nose hou-
sing are to be forqued to 13-17 ft. lbs. (18-23 Nm). It is
recommended that the above torque e checked when
servicing or inspecting the starter drive.

[ Note: when removing the nose housing from the
lever housing, mark both prior fo disassembly so reas-
sembly will follow in the same order.

Starting motor tests

Never cperate the starting motor more than 30 seconds
af a fime without pausing to allow it fo cool for af least 2
minutes. Overhealing, caused by excessive starting will
seriously damage the starling motor.

To obtain full pefformance date on a starting motor, or to
determine the cause of abnormal operation, the starting
mofor should be subjected fo the following tests. These
tests are performed with the starting motor removed from
the engine. Failure of the starting motor to perform
according to specifications will require disassembling the
motor for further checks and adjustrments.

No load test: Connect the starting motor in series with
fully charged batteries, to give 24 volts, an ammeter
capable of reading several hundred amperes, and a
vatiable resistance, Also connect a volirmeter as ilfustra-
ted from the battery terminal to the motor frame. An
R.P.M. indicator is necessary to measure armature speed.
Proper voltage can be obiained by varying the resis-
tance unif,

E Caution: e following test requires extreme cau-
ticn. Follow directions carefully.
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Staring Motor Construction.

HEAVY-DUTY SOLENOID SWITCH
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BRUSH INSPECTION PLUG SHAFT SEAL

Lock torque test: The tock-torque test requires the
equipment Hllustrated. A vaiiable resistance with a high
current capacity should be used. The starting motor
should be SECURELY mounted and a brake arm hocked
to the drive pinion. When specified current is apptied, the
forque can be computed from the reading on the scale.
A one foot brake arm will directly indicate pound feet.

Disassembly

Normally the starting motor should be disassembled onty
so far as is necessary to make repair or replacement of
the defective parts.

Note the relative position of the solenoid, lever housing,
and nose housing so the motor can be reassembled In
the same manner. Disconnect fleld coll connector from
solenoid motor terminal, and lead from solenoid ground
terminal. On motors which have brush inspection plates,
remove the plates and then remove the brush lead
screws. This will disconnect the field leads from the brush
holders.

Remove the attaching bolis and separate the commu-
tator end frame from fleld frame. Remove armature and
clutch assembly from lever housing. Separate solenoid
from tever housing by pulling apart.

Clecining

The driving mechanisrn armature and fields shoufd not
be cleaned in any degreasing tank, or with grease dissol-
ving solvenis, since these would dissolve the lubrcants in

PREVOSIg

"O" RING

OIL RESERVOIR

DR-250 DRIVE
OIL RESERVOIR

the drive mechanism and damage the insulation in the
armature and fleld colls. All parts except the diive should
be cleaned with mineral spirts and a brush. The diive can
be wiped with a clean cloth.

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

B Caution: Never use emery cloth to clean commu-
tator.

Armature servicing

If the armature commutator Is worn, dirty, out of round, or
has high insulation, the armature should be put in alathe
so the commuiator can be turned down. The insulation
should then be cut 1/32” (.79 mm) wide and 4/32" (.79
mm) deep, and the slofs cleaned out to rernove any
trace of dirt or copper dust. As a final step in this proce-
dure, the commutators should be sanded fightly with No
00 sandpaper to remove any burrs left as a result of the
undercutting procedures.

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

Opens: Opens are usudaily caused by excessively long
starting periods. The most likely place for an open tfo
oceur is af the commutator dser bars. Inspect the points
where the conductors are joiried to the commutator bars
for loose connections. The poor conneclions cause
arcing and burning of the commutator bars as the star-
fing moftor is used, if the bars are not oo badly buned,
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repatir can often be effected by resoldering the leads in
the rser bars {using rosin flux), and tuming down the
commutator in a lathe to remove the bumed material,
The insulation should then be undercut,

Short circuits: Shorf circuits in the cimature are located
by suse of a growler. When the armature is revolved in the
growler with a steel strip such as a hacksaw blade held
above i1, the blade will vibrate above the area of the
armature core In which the short circult is located, Shorts
betweesn bars are sometimes produced by brush dust or
copper between the bars, These shorts can be elimina-
ted by cleaning ouf the slots,

Circuit For No-Load Test,

AMMETER
YOLTMETER

CARBOM
PiLE

R.P.M,

INDICAT

CRANKING
MOTOR

Grounds: Grounds in the armature can be detected by
the use of a 100-valt test lamp and test points. If the lamp

Circuif Lock Torque Test,

BATTERY

AMMETER
O
VARTABLE

VOLTMETER

GROUND .
MOTOR _

== Lo —

-
2 |
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Hights when one test point is placed on the commustator
with the other point on the ceore or shatt, the armature is
grounded. Grounds occur as a result of insulation failure
which is often brought about by overheating of the star-
fing motor produced by excassively fong starfing periods
of by accumulation of brush dust between the commu-
tator bars and the stes! commutator ring.

Field coil checks

The field coils may be checked for grounds and cpens by
using a test lamp.

Grounds: If the rmotor has one or more coils normally
connacted to ground, the ground connections must be
disconnected duing this check. Connect one lead of
the 110-velt test lomp o the field frame and the other
lead to the field connector. If the lamp lights, at least one
field coit is grounded which must be repdired or re-
placed.

Opens: Connect fest lamp leads to ends of field coils, If
lamp doss not light, the field colls are open.

Field coil removal

Fietd colls can be removed from the fleld frame assembly
by using a pole shoe screwdriver. A pole shoe spreader
should also be used to prevent distorion of the field
frame. Careful installation of the field coils is necessary to
prevent shorting or grounding of the field coils as the pole
shoes artightened into place. Where the pose shee hasa
long lip on one side and a short lip on the other, the long
lip should be assembied in the direction of amature
rotation so it becomes the trailing (not leading) edge of
the pole shos.

Reassembly
The reassembly is the reverse of disassembly.

To reassemble the end frame having eight brushes onfo
the fleld 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 commutater end frame
and the armature back against the field frame.

The recommended forque for the cross-slotted pole shoe
screws is 25-35 ft. lbs. (34-47 Nm).

Lubrication

All wicks and oit reservoirs should be saturated with SAE
No., 10 oll, The splines undarmeath the drive (on the shaft)
should be wiped clean but not oited. Ol in this area may
cause failure to engage at very cold temperatures.
Pinion clearance

Finion clearance should be checked affer reassembly of
motor o make sure the clearance is within specifications.
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To check pinion clearance (starting motor off engine),
first disconnect the motor field coll connector from the
solenotd 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) sole-
noid terminat. Momentarily flash a jumper lead from the
solenoid motor terminal fo the grounded (&) solenold
terminail,

e
PLUG REMOVED

HAFT NUT
{TURN TO ADJUST
PINION CLEARANCE)

PRESS ON DRIVE TO
TAKE UP MOVEMENT

M

I

5‘:"
PINION
il
64 ~ 32

PINION CLEARANCE

The pinion gear will now shift into cranking positton and
remaln so untll the battery Is disconnected. Push the
pinion or drive back fowards the commutator end 1o eli-
minate slack movement. Measure the distance between
pinlon and pinion stop. This should be 23/64" x /32 (9.5
mm x .79).

Pinion clearance is adjusted o these limifs by tuming the
solenoid shaft nut affer removing access plug in shift
housing.

Starter solenoid
Description

The starting motor solenoid shifts the starting motor pinion
Into mesh with the flywheal ring gear and also closes the
olectiical circuit to energize the starting motor.

There are two windings in the solencid: a pull-in winding
and a hold-in winding. Both windings are energized
when the external contiol switch is closed. They produce
a magnetic field which pulls the plunger In so that the
drive pinion is shiffed into mesh, and the main contactsin
the solenoid switch are closed to connect the battery
directly to the starting motor. Closing of the mdin switch
contacts shorts out the puli-in winding Is connected
across the maln contacts. The magnetism produced by
the hold-in winding is sufficiont to hold the plunger in.

and shorting out the pull-in winding reduces drain on the
baftery. When the control switch is opened momentarily,
the pull-in winding and the hold-in winding are connec-
tad in serles belween the baltery and common ground.

The polarity of the pull-in winding is reversed and opposes
the magnetic pull of the hold-in winding. Al magnetic
holding force on the solencid plunger is thus cancelted.
The retuin spring then quickly pulls the solencld plunger
back, opening the solencid switch contacis and at the
same time withdrawing the pinion gear from the mes-
hing position,

Proper cperation of the switch depends on maintaining a
definite balance betwesn 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 furns specified. An open circult in
the hold-in winding or affempts to start with a dischar-
ged ballery may cause the switch to chatter,

Disassembly

To disassemble the solenold, 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 tests

Two tests must be made to determine the current draw of
(1) both windings in parailel and (2) the hold-in winding
clone. The solenoid windings can be tested with the
solenoid either off ofr on the starting motor. However,
when the solenoid is checked on the starting moftcr, it is
necassary to disconnect both teads at the main solenoid
terminals fo prevent interference. The main solencid ter-
minal which is hormaly, connected to the starting motor
must then be grounded to the solenoid base by means
of a jumper tead. For the first test, connect a source of
variable voltage (battery and a variable resistance) in
series with an ammeter between the solenoid base and
the solenold smaill switch terminal. Connect a voltmeter
between the same two poinis. Slowty increase voliage
and note the curent draw. This should be 55-63 amps at
24 volts, Disconnect the jumper lead grounding the main
solenold terminal and readjust the variable resistance to
obtain the specified voltage of 24 volts, This should not
exceed 6,8 amps.

When the solenoid has been removed from the starting
motor for repqir or replacement, the linkage must be
adjusted fo provide the comect pinion clearance when
the solenold is remounted on the skarfing motor. See
«Starting Motom earier in this section for corect pinion
clearance adjustment.
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Batteries
Description

Four {4) 12-Volf muaintenance free batteres are used.

IMPORTANT: Observe decal on inside of battery com-
partrment for proper connections,

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

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

(2) i acts as a stabilizer to the voltage In the elechical
system,

{(3) It can, for a limited time, fumnish curent when electri-
cal demands of the elechical equipment exceed the
output of the generator.

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

in replacing batieries, only batteries of the same specifi-
cafion should be used.

The electrical system Is negative ground, with the nega-
five battery terminal connected to the coach frame.

B Caution: Make certain that connections are not
reversed, since damage to electrical system componenis
will result,

IMPORIANT. After battery cables have been disconnec-
ted, wrap terminal with electrical tape or equivailent to
prevent accidental grounding.

The «maintenance-freen battery achieves new levels of
power, life and dependabliity. It's the product of impro-
vad battery technology. design and new manufacturing
methods.

«Maintenance-freen bafierles provide starting power in
the same way as conventional batteries, but there are
important differences which affect testing, charging and
other service procedures. These differences must be
recognized by sewvice people to assure that improve-
ments in performance and life are recelved by the user,

The most obwvious external difference is the absence of
filler caps. The common 12-volt battery has six (6) ope-
nings through which water may be added, (6-volt batte-
iles have three (3) openings.) These openings are closad
by individual caps or by two closures which gang Indivi-
dual caps fogether in threes,

Since «maintenance-freen baiteries need no water addi-
tions, they require no filler openings. Without «filler caps:
the top of the battery s smooth and appears fo be sea-
led. Buf —

ELECTRICAL
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«Maintenance-free» batteries
are not sealed!

All bafterles (including «maintenance-freen ) generate
gases, especially during charge. While the volume of
gases produced by the wmaintenance-fieer babtery is
reduced by more than 75%, there are small openings fo
altow this gas o escape. All automolive batteries contain
a sofution of sulfuric acid and water which is corrosive.

Remember, no battery Is «sedaleds. The corrosive sulfuric
acld mixture will espace if the baftery Is turned upside
down or placed on Hs side.

Keep «maintenance-free»
batteries top-side up!

Receiving and visual inspection

Carefully inspect baberies recelved on ihcoming ship-
ments, Look for wet, or damaged shipping cartons which
may indicale a broken baftery which is leaking. Check
for obvious damage such as a broken case or cover
which may allow the electrolyte 1o escape. Check the
area around the terminal posts to be sure the seal bet-
ween the post and cover Is liquid tight.

If you should-find evidence of moisture on top of the bal-
tery and careful examination uncovers no sign of
damage, use a disposable paper fowe! to wipe the sur-
face diy.

If you find batteries which appear to be damaged
intransit, secure wriften acknowledgement from the car-
rier. Contact your supplier for further instructions on filing
a claim and securing replacement of the damaged
batteries.

Testing

«Maintenance-freen batteries may be tested in exactly
the same manner as conventional balleries except for
the use of hydrometers, Since there are no filler openings.
there is no access to the electrolyte and, therefore, the
hydrometer cannot be used. However, this is no greoft foss
bacause the hydrometer is not oo practical for testing
batteries in the field.

The most effective way to determine whether any battery
Is serviceable is to check the voltage it will defiver for 15
seconds when subjected to a normal starting load. This is
called «load testing» and il is the best way to test a bat-
tery for senviceabllity. If the battery can maintain accep-
table voltage {cranking power) under load, it has ample
power to provide depsndable starting.

There are many good «load festerss available, Most of
them can be used to test «maintenance-freen as well as
conventonal batteries. The important thing is fo read
and understand the instructions for using the tester.
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Some of the newer battery «load testerss operate simply
by connecting feads to the baftery ferminals and adjus-
Hing a selector knob to «dici e a load which Is approxi-
mately half of the «Cold cranking Performance» rating of
the battery. If the battery sustains a voltage of 9.6 or
higher (sometimes indicated by a green band on the
meter) for 16 seconds, the battery is serviceable and will
provide adequate power for dependabie starting.

Cold temperature reduce the voltage which a baftery
can deliver under load as follows:

BATIERY TEMPERATURE MINIMUM VOLTAGE

8O°F Q.6
60°F 25
4°F 2.3
20°PF 89

°F 85

If a fully charged battery is «load tested» and cannot
sustain the required voltage for 15 seconds, the battery
has failled the fests and should be replaced. However, if
the battery passes this fest, It is well 1o check the rest of
the slechical system for the cause of the sfaring
problem.

Important

Since a good battery which is simply discharged will read
the same on doad fesh as a battery which is no lenger
serviceable — Le., one that fails fo sustain 9.6 volis for 16
saconds — it is essential to make sure that the battery
under test contains a sufficient charge to assure that the
load test is meaningful. An easy-to-understand, step-by-
step test procedute is shown on the followlng page. If the
battery passes this test it is serviceable and o check
should be made of the vehicle's electrical system.

Charging

«Maintenance-free» balteries may be charged by any
charger and at any rate recommended and considered
safe for conventional batteries. However, manufacturer's
insfructions must be followed carefully.

High rate fast chargers dsliver initial charge rates of 50 -
60 amperes for 12 volt batteries. Care must be exercised
in «fast chargers» to be sure that the voltage is setf cor-
rectly for the battery being charged and safety controls
are oparative.

Installation instructions

Batteries with new antimony-free alloys hold a charge &
io 8 times longer than conventional batterles. Regular
batteries containing elecholyte may fose most of thelr
charge in 4-6 months standing idle on the shelf, Anii-
mony-free batteries will refain most of thelr charge aftera
year under the same conditfions.
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However, when a customer buys a new batfery, he is
paying for and s entitled to receive one that is fully char-
ged. Only a fully charged battery can deliver the power
and life which is the basis of the sate. Therefore, it is sart
to place the new battery on load test before it is insfalled.
If & charge is indicated, the battery should be recharged
before installation.

Clean battery terminal posts and cables. Using sand-
paper or a wire brush moke the metdl redily shine. If
cables appear damaged, replace them. Faulty cables or
corrosion befweeon the battery terminal and the cable
will impede or even completely block the flow of power
to and from the battery. After cleaning, coat the contact
surfaces with minerat grecise or petroleum Jelly before the
terminals are reconnected.

Check electrical system

it 1s not uncommen to have a new battery refurmned within
a few days or weeks of instailation with the complaint
that it won't start, It must be remembered that no matter
how good a battery may be, it is only cne part of a whole
slectical system, the main components of which are the:

o STARTER MOTOR
* ALTERNATIOR
s VOLTAGE REGULATOR

Battery troubte, customer complaints and costly adjust-
ments can be avoided by making two simple checks
affer tha new battery is installed and before the customer
drives away.

Check voltage regulator

The life and performance of any baftery are so greaily
influsnced by the voltage regulater that i is vitally impor-
tant to maoke sure that the regulator is known 10 be in
satisfactory operating condition.

If the voltage regulafor is not in good operating condi-
fion, the baflery will not function satisfactorily because
the charge It recelves is controlled by the regulator.
«Maintenance-freen batteries resist overcharge far batter
than convenfional batterles, but a bad regulator will
cause tfrouble in a «maintenance-free» battery as well as
in conventional batteries. In some cases of bad regula-
tion, failure can take place within a year.

A bad regulator can cause «undercharges — literally
starve the battery to death. in thils case, more power is
drawn out of the baftery than Is replaced. As a result, the
battery gradually runs down untit it is so low that it fails
completely.

Remember this important fact — the baltery is only one
part of a total system, all of the parts of which are inter-
related and Inter-dependent. The alternatoris the source
of all electrical energy in the vehicle. lf supplies power for
ignition, tights, heater blower, radio, air condftioner and
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. other accessories. The battery simply stores some of this
energy in a chemical form for use when the generating
system is not running. it is not a source of power but
merety a reservoii. The battery supplied power for starting
but, as soon as the englne is running, the generating
system must replace the powsr withdrawn from the
battery.

The new «maintenance-freen battery is a «break-throughe
in battery power and dependability for modern vehicles.
By ltself, however, it Is not a cure nor the answer to pro-
blems in the following areas:

SHORT CIRCUITS — cause electiical leaks
that run batteries down,
CARELESSNESS — funning battery down

with ignition, lights or
accessories left on when
engine is not running.
LOW TEMPERATURES — raduce battery efficiency
because of lower com-
busticn and reduced
cranking speeds particu-
larly with heavy summer-

weight olls.
PCOR, — corosion builds up re-
DIRTY CONNECTIONS sistance which impedss
— often stops — the flow
of power to and from the
battery.
LOW — limit the flow of recharg-
REGULATOR SETTINGS ing current from the alter-

nator to the baitery the-
reby starving i,

HIGH OR UNCONIRCLLED — permits excessive flow of

REGULATOR current from the alterna-
tor to the battery causing
excessive loss of wafer
and premature failure.

STOP — START DRIVING — short distance, low
mileage driving drains
more power oul of the
battery than can be re-
placed during short pe-
riods of driving particularly
when the vehicles neads
to be tuned.

UNDERSIZE BATTERY — provides inadequate
power for starting at
below zerc tempearatures.

Jump starting

Jump starting a vehlcle can be hazardous. improper
procedures can result tn a battery explosion. To avoid
injuries seek the help of a competent garage or fowing
senvice.

DANGER! EXPLOSIVE GASES! Cigaretites, flames or sparks
could cause the battery to explode. Always shield eyes

and face from battery, Wear safety glasses when working

around batteries. Do not charge or use booster cables o
adjust post connections without proper Instruction and
fraining. KEEP VENT CAPS TIGHT AND LEVEL.

POISON! CAUSES SEVERE BURNS! Contains sulfuric acid.
Avoid contact with skin, eyes or clothing. In event of
accident flush with water and call a physician immedia-
tely. KEEP QUT OF REACH OF CHILDREN.

Ground means the cable thaf runs from the battery post
to either the engine block of vehicle frame. Serious
damage to the cutomobile can result from reversed
connections.

IF THERE 1S NO AVAILABLE ALTERNATIVE OTHER THAN USING
JUMPER CABLES, READ AND UNDERSTAND THIS MATERIAL
BEFORE PROCEEDING.

Chack fo see that both batteries have the same voltage
types; i.e. 12 volt.

Remove vent caps and check to make cettain the bat-
tery Is not frozen. Do not attempt to jump start a frozen
battery as an explosion could resuit. Do not use matches
or open flame fo inspect for frozen batteries. (Sealed type
MF batteries cannot be inspected fo defermine if they
are frozen, Do not affempt o jump start a sealed MF
battery if the possibility of the battery being frozen exists.)

When jump starting a baltery, always leave vent caps in

-place on the battery. Cover vent caps of both bafteries

with & domp cloth. DO NOT COVER THE TERMINALS.

When connecting cable clamps ALWAYS «rock or twish
the Jumper cable connector clamps to inswe that the
clamp teeth are making good contact.

Before using jJumper cable from one vehicle to another,
set the parking brakes, turn off accessory switches and
Ignition keys, and place the gearshift or gear selector In
Neutral for standard fransmission, Neutral position for
automadtic transmission equipped vehicles, Make certain
vehicles do not fouch.

Now PROCEED IN EXACT SEQUENCE.

First Jumper Cable (See Diagram)

1. Connect one end of first cable to the terminal of the
discharged baftery which Is connected fo the starter
switch or solenold (not grounded terminal). Note If this is
the positive or negative battery terminal.

2, Connect the other end of the first cable to the terminal
post of the booster battery having the same marking:
that is, POSITIVE TO POSITIVE or NEGATIVE TO NEGATIVE,
Second Jumper Cable

3. Connect the first end of the second jumper cable to
the other terminal of the booster battery.
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“Maintenance -Free” Battery Test Procedure

VISUAL INSPECTION

DEFECTIVE &—— REJECT FOR LOOSE POSTS,
DAMAGED CASES, COVERS
PERFORMANCE TEST
BELOW 9.6V DISCHARGE AT 1/2 COLD ABOVE 98 V
RATING FOR 15 SECONDS
NOTE VOLTAGE
CHARGING TEST
CHARGE AT 40A FOR 3 MIN. | BELOW 15,6V
NOTE VOLTAGE DURING 3
MINUTE CHARGE
OQVER
15.5V
RECHARGE
MAXIMUM 40A INITIAL RATE
UNTIL VOLTAGE REACHES
16.5-16.0 VOLTS. DO NOT
EXCEED 16.0 VOLTS
, PERFORMANCE TEST
BELOW 9.6V DISCHARGE AT 1/2 COLD ABOVE 9.6V
RATING FOR 15 SECONDS
NOTE VOLTAGE
. 5
BATTERY BATTERY IS GOOD,
DEEECTIVE CLEAN CONNECTIONS
CHECK ELECTRICAL
REJECT SYSTEM
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4, With the other end make the HNAL CONNECTION. THIS
IS TO BE TO THE ENGINE BLOCK OF THE VEHICLE WATH THE
DISCHARGED BATIERY AS FAR AWAY AS POSSIBLE FROM
THE BAITERY, DO NOT MAKE FINAL CONNECTION TO THE
TERMINAL OF THE STALLED VEHICLE BATIERY.,

Engage the starter of the car with the discharged battery.
If it does not start immediately, start the engine of the
other car to avoid excessive drain on the booster battery.

STALLED
VEHICLE

JUMPER CADLE

MAKE CERTAIN YEHICLES DO NOT TOUCH

After the vehicle with the discharge batery is started and
running normally, disconnect cables in exact reverse
sequence. Remove the cable connection af the engine
block first: then the other end of the same cable from the
booster battery.

Rernove the other cable by disconnecting at the starting
vehicle battery first. Then remove final end of second
cable for stalled vehicle battery.

JUMPER CABLE

STARTING
VEHICLE
BATTERY

THIS HOOK-UP FOR NEGATIVE GROUND VEHICLES
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Cleaning and inspection

The extemal condition of the baftery and the battery
cables should be checked periodically. The top of the
battery should be kept clean and the battery hold-down
bolts should be kept properly tightened, Neulralize all
acid with soda and water solution. Fush trays and battery
compartment thoroughly with water. Care must be taken
to keep vent plugs tight so that the neutralizing sclution
does not enter the cells. Repair damage dene by acid as
required. Scrape all paint bubbles to bare metal. After
drying, repaint interior of the battery compartment and
the trays. Be sure to check all grommets and cable han-
gers for possible darmage to cables. The hold-down bolts
should be kept tight enough fo prevent the battery from
shaking in its holder, but should not be tightened excesst-
vely as to place strain on the battery case.,

To ensure a proper contact, the battery cable clamps
should be tight on the battery posts. If the posis or cable
clamps are corroded, the cables should be disconnec-
ted and the posts and clamps cleaned separetely with
soda solution and a wire brush. A coating of petroleum
lelly should then be applted to the battery posts and the
inside of cable clamps to prevent oxidation, Corosion at
the posts can be avoided by lightly coaflng the posts
and the cable clamps with petroleum Jeliy.

Battery tests

Place a load on batteries with starter for 30 seconds and
fumn on headlights — low beam — 20 amp. draw — and
leave on while using an expanded scale voit meter of 01
scale divisions, check all cells for capacity. if all cells read
1,95 Volts or more with less than .05 volis difference bet-
ween highest and lowest cell reading. battery Is good
and sufficienily charged.

Check specific gravity

Use a temperature-correcting hydrometer to measurs
the specific gravity of each cell. If each cell has a specific
gravity of 4,180 or above, and there is a difference of 50
points or more between the highes; and the lowest cell,
replace the batiery, EXCEPTION: if any cell has a specific
gravity of below 1,180, perform «Batery Charges descri-
bed iater.

(] Note: If the electiolyte level in any cell is too low fo
produce a reading, add water 1o the battery and per-
form «Battery Chargen described later.

Battery charge

if battery is under 1.230 gravity, it must be charged. If the
specific gravity reading Is less than 050 points between
fowest and highest cell, recharge for 24 hours at 12 to 15
amps and 15 voits, Batery is fully charged when reading
is checked for three (3) conseculive hourly checks, and
no increase Is noted, Afull charge reading of 1.230 or less
is defective and must be activated or scraped.

MAINTENANCE
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[ Note: Highly sufated batteries may have o be
charged at 16 to 17 volts to start charging current to flow
through the battery, then reduce rate to regular charge
of 15 volts.

[J Note: Do not allow electrolyte temperature to go
above 1258°F (52 C).

High rate discharge test

Never chaeck a batfery In a discharge state. Specific gra-
vity must be above 1.230 for the high rate discharge test.
If battery was slow-charged, it should stand 8 fo 10 hours
between performing high rafe discharge.

Hook up

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

Test procedure

Turn the load selector clockwise until the upper scale of
the D.C. amperes meter reads fwo times the ampere-
hour rating of the baftery. Hold this foad on for 156
seconds. While the load Is on, read the bollery teiminal
vollage on the 16 Volt scale of the D.C. Volts meter. Turn
alt controls to off and disconnect The tester.

(] Note: if the terminal voltage reads 10.6 or more, the
battery is good.

(1) Check voltage drop between grounded battery ter-
minal {negative) and vehicle frame. With the starting
motor turning over, the volfage reading should be less
than 0,3 volts, If more, there is excessive resistance in
circuit.

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

{3) Check voltage drop between the starting motor hou-
sing and the bus frame. If over 0,2 volts, the resistance is
excessive,

Common causes of battery failure

When a battery fails, the cause of fallure may be oulside
the battery. For this reason, locate and correct the cause
of the failure to prevent recurrence. Some commoen
causes of battery failure are as follows:

(1) Defect in generating system such as high resistance

or faully generator or regulator.
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(2) Defective starter or excessive use of accessories.
{3) DIt and electrolyte on fop of batferes.

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

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

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

B Caulion: When making the above checks, make
certain the engine does not start accidentally.
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DESCRIPTION

PREVOST vehicles are equipped with 1 «SPICER 1362B» six
spead manual fransmission as standard equipment. «AL-

— = ]
|E E DRIVE GEAR INPUT SHAFT iE
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LISON HT740D four speed and HIZ54CR: five speed au-
tomatic transmissions are available as optional equip-
ment. This section deal with mainfenance procedures for

CLUTCH COLLARS

the «spicer 1362B» transmissicn and with the «ALLISON
HT740D0 and HT754CR» autoratic tfransmissions.
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Maintencance

To insure proper lubrication and operaling femperatures
in these units it is most imporfant that the proper iubri-
cants be used and that correct ofl levels be mainfained.

Recommended Lubricanis

The lubricants listed below are recommended, for use In
all Spicer mechanical fransmissions.

DO NOT USE EXTREME PRESSURE ADDITIVES, such as found
In multi-purpose or rear axle type lubilcants. These addi-
tives are not required in Spicer tfransmissions, and may In
some cases create fransmission problems. Multi-purpose
oils. as a group. has relatively poor oxidation stability, a
high rate of sludge formation and a greater tendency to
react on or concde the stesl and bronze parts.

Qil Changes

We recommend an Initial oll change and flush after the
fransmission Is placed in actual service. This change
should be made any time following 3000 miles (4827
km), but never exceed 5000 mites (8045 km), of over-the-
road sewvice, In off-highway use, the change should be
made after 24 and before 100 hours of service have elap-
sed. There are many factors that influence the following
oll change peilods and we have not specified a definite
miteags interval,

in general, it is suggested that a draln and flush pericd
be scheduled every 50,000 miles (86,450 km) for normal
over-the-highway operations. The off ievel in the transmis-
sion should be checked every 5,000 miles (8,045 km) on-
highway. When it is necessary to add oll we recommend
that types or brands of oll shoutd not be mixed. The cor-
rect ofl level in Spicer fransmissions is established by the
«fulls mark on the transmisslon oll dipstick.

Refiil

PREVOST vehicles are equipped with an oif reserve tank
located in the upper right area of the engine compart-
ment. To refill fransmission, proceed as follows.

1. Open the fransmission ol fill valve located under ol
reserve tank.

2. Open the oil reserve fill door and cap.

3. Pour oil in the oll reserve tank unill «FULL» mark on the
fransmission oil dipstick is reached.

4, Close transmission oll fill valve and then, continue fo
pour oil urdil oil reserve tank is full, Level can be checked
through transparent tube on the side of oil reserve tank.

&, Close oll reserve fill door and cap.

MAINTENANCE
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Overtilling

Do not averfilt the transmission. Overfilling usually results In

_ oil breakdown due to excessive heat and aeration from

the chutning action of the gears. Early breakdown of the
oll will result in heavy varmnish and sludge deposits that
plug up ofl ports and build up on splines and beatlings.
Ovetflow of oll escapes onto clutch or parking brakes
causing additional froubls.

B Caution: Do not tow vehicles equipped with Splcer
fransmission without first pulling the axles or disconnec-
ting the drive shaft. Lubrication of the intemal gear rain is
Inadequate when the vehicie is fowed.

Oil recommendations:

Temperaiure Grade Type

Above OPF  SAE4D Heavy duly engine oil

Below O°F SAE 30 Meeting MIL-L-2104C or
MIL-L-461562

Removal and reinstallation

To remove fransmission, proceed as follows:

1. With transmission control in neutral position, raise vehi-
cle and block vehicle body securely.

2. Remove winter pan and crossmernber from under the
fransrnission.

3. Disconnect control rod universal joint from fransmission
shifter remote control.

4. Disconnect propeller shaft at transmission companion
flange. Refer to section 09, Propeller Shaff Removal and
Replacement for the approprate procedure. Disconnect
speedomaeter wire at connecior,

5, Disconnect clutch control rod from rear clufch cross
shaft fever, remove bracket between rear clufch Cross
shaft support and engine support,

6. Remove magnetic drain plug and drain fransmission
cil. Clean magnetic drain plug before reinstalling.

7. Remove dipstick tube and ol fill tube.

8. Disconnect neulral start switch and back up switch.

9. Remove all wiring harmesses from their supports.

18, Place a transmission jack under transmission. Remove
the twelve clutch housing bolfs, and slide the transmis-
sion straight back from the engine.

B Caution: Damage to the pilot shaft and fo the

clutch cover assembly may result if fransmission is tilted
up and down or sideways during removal,
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11. Raise vehicle to obtain sufficient clearance so the
transmission can be removed from the side of the vehicle.

To reinstall fransmission, proceed as follows.

B Caution: Duing re-instaliation, care should be
taken to ensure that the plliot shaft is aligned with splines
of clutch driven discs. Do not use excessive force to bring
the englne and ransmission case fogather. Refer to Sec-
tion 2 (Clutch) for information regarding alignment of
clutch driven discs in reassembly.

1. With vehicle raised, rdise transmission assembly at
engine level, and guide splined shaft into position in
cluich disc hubs. Align clutch housing holes, and install
twelve cluich housing bolis.

2. Connect clutch control and install the clutch cross
shaft reinforcement,

3. Connect propeller shaft at componion flange on trons-
misslon. Refer to section 09, Propeller Shaft Removal and
Replacement for conect procedure.

4, Connect iransmission control rod universal joint fo
transrnission remote contrel. Make sure that fransmission
controls are properly adjusted as directed under «Shifting
Controb in this section,

5. Reinstall dipstick tube and oil fill tube.

6. Reinstall all wiring hamesses on thelr supports.

7. Connect neutral start switch, back up switch and
speedometer wire.

8. Flit transmisston as directed under «Maintenance» in
this section.

DISASSEMBLY AND REASSEMBLY

General Precautions for
Disassembly

IMPORTANT

Read this section before starting the detailed disassem-
bly procedure.

Follow each procedure clossly in each section, moking
use of both the fext and the pictures.

Rebuiid Facilities

A suitable holding fixture or overthaut stand Is desirable
but not necessary to rebuild this unit. The flat bottorn of
the transrrission case provides a sultable working pla-
form when the unit is placed on a sturdy shop table.

For easier working conditions, table height should be 28-
30 inches. A light chain hoist should be used to handle
the mainshaft and countershafts during removal and
reassembly procedures.

Cleanliness

Transmissions should be steam cleaned prior fo disas-
sembly. Seal all openings before steam cleaning to pre-
vent enhry of dirt and water which can damage servi-
ceable parts.

Dirt is abrasive and will cause premature wear of bea-
rings and other parts. We suggest that mechanics have a
srnall wash tank to clean parts just prior fo reassembly.

Bearings

When a transmission is removed at relatively low mileage,
bearings should be removed with pullers designed for this
purpose. Wrap the bearings to keep out dirt. Clean, ins-
pect and lubricate all bearings just prior 1o reassembly. If
accumulaied mileage is over 150,000 mifes, we suggest
that alt bearings be replaced.

End Yokes & Flanges

Hammering on end yokes and flanges o remove ¢r ins-
tall them is not only destructive o the yoke or flange itseif,
but can also cause sarious infernal damage. Hammering
destroys or mutitates the plot diameters and warps or
bends the flange. Hammeting on end yokes will close-in
the bearing bores or misalign yoke lugs and result in early
fagilures of journal needle bearings, efc.

Serious damage can be done Intemally to bearngs.
thwust faces and washers, pilot bearings, etc.. by hamme-
ring on externat parts.

in most designs when the yoke/flange locknuts are tigh-
tened and secure, the infernal bearings and gears arg in
proper locatlon, When the yoke/fflange is driven on the
shaft, two conditions can exist.

(a) if the bearing fit Is tight on the shaff, then usually the
bearings will brinelt as they must absorb the pounding
forces.

{b) if the bearing is loose, the shaft will keep moving
inward until it Is stopped by the internal parts such as
pllot bearing thrust washers, etc.
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Tool Reference

Tools

Spicer Transmission can be repaired with ordinary me-
chanic’s hand tocls, however this procedure is not only

MAINTENANCE
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fime consuming but could damage otherwise reusable
parts. To reduce maintenance costs and vehicle down-
time, we recommend using the special tools shown in this
section.

Reversible input and outpul bearing puffer — (Kent
Moore J 24348}, Used with end yoke remover (J
7804.01).

Countershaft alignment blocks — Kent Moore (J
28720). Provides maximum clearance for mainshaft
assemblyinstallation. Allows countershafls fo be rota-
ted for timing purposes.

L)

® ®
® ®
[) [
L] L] ]
of BN SR s
Countershatltlift hook — (Kent Moote J 236673, Holds

countershait In ime while centerlng the countershaft
in the case bote for easier bearing instaliation.
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Remote Control Assembly

Disassembly

Remove six capscrews and lockwashers and separate
the remote control from the shifter housing.

1. Remove set screw from universal joint assembly and
pull universal joint from the rod,

2. Remove fourcapscrews and lockwashers heiding end
cover and gasket in place.

3. Remove set screw from joint shift rod finger and tap red
through cross holes in housing.

4, Rermnove finger from housing.

5. Remove sot screw from Inner shift finger.

6. Slide red and bracket assembily from inner shift finger.
7. Be carefut not to lose key from rod or shift finger.

8. Remove seals from cross holes in housing.

SET SCREW ~——u

FINGER
. {OUTER SHAFT)

v, ROD & BRACKET
ASSEMBLY

SCREW &
WASHER

GASKET

\ OIL
SEAL
ROD
755 SFHERlEAL
397

14y

SHIFT FINGER
DIMENSION

Inspection

Check shift fingers for excessive wear. Check all bores
and rods for excessive wear or scuffing.

Clean parts theroughly and apply light coat of grease 10
pivot points when reassembling.

Assembly
4. Install new key in rod and bracket assembly and instail
into remote housing, sliding shift finger {inner) on end of

rod,

2. Line up set screw hole and install set screw, and torque
40 to 50 Ibs. fi.

3. Install joint shift rod through cross holes and through
outer finger, making sure finger is inserfed into bracket.

4. Align set screw hole and Install same, and torque 40t
50 fos, 1,

5. Install end cover and secure with four capscrews and
lockwashers.

&. Install two new oil sedals in joint shift rod bores.

7. install joint assembly and secure with set sCrew.

L

’ C U-JOINT

- ASSEMBLY
SEAL
REMOTE
/ HOUSING
)

PLUG

FINGER

X/{INNER SHAFT)
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Shifter Housing Disassembly

1. Place the cover on a bench with the forks In the neutral
posiiton,

2. Remove the 1st-Reverse fork and bracket set screws. As pails
are being removed, use care so that the poppet ball and spring
are not losth.

3. Remove the set screw kom the 2nd-3rd foik. Tap the rod rear-
ward and remove the poppet ball and spring. As the shift rod is
pulled from the rear of the housing, be sure not to lose the
interock pin located In the 1od,

TRANSMISSION

4. In the same manner, remove the 4th speed fork and brackel.
Recover the poppel ball and spring and also the interlock pin
and ball.

5, Next, remove the 5th-6th fork and brackel to complete the
disassembly of the shiffer housing.

6. Check the poppet holes for chipping or other signs -of wear.
Since sharp corners are required to insure the properfunctioning
of the shift rods, any worn holes will result In the unit sticking In
geor.
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Shifter Housing Reassembly

4. After Inspeciion, the shifier housing is ready for reassembly.
Instail the &th-6th shift bracket and fork. Torque the set screws 34
to 41 pounds feet (46 o 56 Nm),

2. insfall the 4th speed fork and bracket. Be suie to check each
shift rod for free movements as the reassembly progresses.

TRANSMISSION

4. Duiing the installation of each shift rod, careful atiention Is
needed lo insure the proper Instaliation of ali inferlock balls.
These Interiocks prevent the transmission from being shifted into
two gears at the same Hime.

5. With the shifter housing reassembly compleled, 1 is advisable
to check for the proper functioning of these inferlocks. Shift one
fotk into gear; if all Infedtocks are Installed conectly, none of the
other forks will shift Into gear.
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Gears and Case Disassembly

1. Now that the shiffer housing is removed, continue the disas-
sernbly of the fransmission by removing the output bearing cap
and gasket,

3. insert 0 capsciew Info the upper reverse idier shoft and 6. These milted slols facilifate the removal of tis oufputl bearing.

remove the shaft. Do not lose the lockball In the shatt, i
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7. Remove the malnshaff snap ring and the intemally splined

40, Now, bult the 1st and reverse gears together. Secure bolh
hrust washer.

gecrs with lockwire to provide the necessary cleatance for
rermoval of the mainshaft assembily.

8. Next, remove the gear bore snap iing and both the externally 14. Remove ihe clutch housing.

and internally splined thrust washers,
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14. To provide adequate clearance for mainshaft removal, move
both counfeishafts forward and toward the side of the case.
Then iifi the mainshaft assembly out of the case.

156. Now, move the countershafts to the rear as far as possible 18, Because of this upper idler boss Interference, remove the
and install a puller for bearing removal, fight side countershatt first, then The lefl,
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20. Check both the idler gear and bearings for wear.
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Mainshatft disassembly and

reassembly

Ll

4. Remove the snap ng and 5th speed gear.

1. Begin the mainshaft disassembly by rernoving the clutch

collar.

8, Remove ancther snap ring and the 4th speed clutch collar.

2. This diometer of the mainshaft has been enlarged, thus

Increasing the forgue capacity.

6. Affer rermoving the next snap ring, fift both the 4th and the 3id

speed gears from the mainshatt,

3. Cuf the lockwire and remove reveise gear.




SECTION MAINTENANCE PAGE

o7 MANUAL

TRANSMISSION

\URIR
T il

10. Spicer ulilizes «gear focks» o maintain clutch collar enga-
gement. The mainsholt splines have machined grooves.

7. The 2nd-31d speed clutch collar may be removed.

!
\Ee‘an

2!
=T

8. Another snap ring secures both fhe 2nd speed and ihe 1st 44. While the clulch collar has o relieved area on the intemal
speed geats fo the mainshatt, diameter thal provides sharp comers, when «ln geam, these

edges lock fogelher to keep the fransmission in the selected

gear. n
1 ey ,"l’, |
3 s, i)
] 1y l~’ ‘*’r“‘ﬂt"i’ﬂ_ 3
0 g, VY WA Yo
.Jl 9 ST j‘,
O
§ \ / ‘ﬁl!
AN\
(SAVANY
N P \ 255
== = . = = . D "
== =—— = e (y

12, Reassembly of the mainshaft may now begin. Apply ¢ light
R coat of oll on ali thrust washser faces. All mainshaft gears contain
9. All thal remains on the mainshaft are iwo snap rings and the a set of these thrust washers. The exlemnally spiined washer is
4st-Reveise clulch collar,

positioned against the gear bore snap fing and the Intemnally
splined washer agalnst the snap ring on the mainshaf,
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13. Install the 1st-Reverse clulch collar between the mainshaft 16. Slide the 2nd-3rd clutch collar onto the mainshatt,
snap fings.

14. Next, Ihe 1st speed gear, complete with thrust washers, is 17, Ptace the 31d speed gear on the mainshaft with the cluich
placed on the malnshaft. teeth down.

15, Place the 2nd speed gear on the mainshaft and secute with 18. The 4th speed geor is installed next and secured with o
a mainshaft snap fing. mainshaft snap ing.
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49. Stide the 4th geor clutch collar onto the mainshaft,

20. Then place the 5th speed gear on the mainshalf and secure
with a snap rng.

iy
iy
l/lz?//m

I

J
Il
I

i
[y
= t.r

21. Install the reverse gear and bult it against the 1st speed gear.
Secure with lockwire.
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Inspection

Prior to reassembling the mainshaft, certain individual
pirts should be examined. Parts damaged from previous
service should be eliminated fo insure maximum rebuild
life.

These suggested inspection procedures should be fol-
lowed:

Clutch Collars: Both the intermnal and extemnal teeth
must have sharp edges. Rounded corners or excessive
chipping will cause gear jurmping. Also, examine fork sfots
for wear.

MAINTENANCE
MANUAL = 97

“TRANSMISSION

SECTION

Gears: Examine for broken or cracked operating teeth.
Also, check for any unusual wear potteins. Clutching
teelh must not show excessive wear.

Thrust Washers: Check for fiatness or 8xcessive face
wedar (cracks, scoring, efc.).

Snap Rings: Examine for distortion or loss of tension.
New snap rings are recommended with every rebulld.

Mainshaft: Check spline gearlocks for sharp corners.
Worn or lroned out geartocks will preduce gear jumping.
Also, check for chipped splines at snap ring grooves,

TORQUE SPECIFICATIONS FOR NUTS AND CAPSCREWS

[ WRENCH TORQUE LBS. FT.
NOM. THREAD

SIZE PART NAME NON-LOCKING TYPE LOCKING TYPE

(DIA.) {Bonded Nylon Patch)
MIN. MAX, MIN. MAX.

250 Cap Screw or Nut 7 10 10 13

312 " 13 17 20 24

375 " 25 32 34 41

438 " 40 50 52 62

500 " 60 80 78 98

562 90 116 112 137

625 " 120 160 150 180

.750 " 200 250 240 290
1.250 Nut 500 550
1.375 " 550 600
1.750 " 550 600

PTO Aperature
Cover Capscrews
376 Capscrew 10 15 19 24
438 " 20 25 32 37
Shift Fork Or
Bracket Set Screws Lockwire Type
3756 Set Screw 25 32 34 41
438 " 40 50 52 62
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Countershaft disassembly and
reassembly

i
i Ui

§$' __%._ 2ND SPEED GEAR
-:‘:‘.:-"‘.-.-____'-‘_‘-5 8 3RD SPEED GEAR
S5

4TH SPEED GEAR

STH SPEED GEAR
1. This view shows the hub direclion of the gears. The firsl-reverse
gear is an infegral poit of the shaft, while the remalning gears
are secured with individual Woodrult keys under each gear,

6TH SPEED GEAR

BEARING
SNAP RING

BEARING

2. If you place a straight edge behween these painted feeth,
every gear an the countfershalt will be In line. When you set these
shatts in time, these marks will be directly acioss from each other,

COUNTERSHAFT

3. The counfershaft rear bearing requires a spacerfng for proper
focation.
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Input gear discssembly and
reassembly

4. The Input gear and shaft ate separale components securad 4. Remove the pocket bearng. Kent-Moore puller J-29128 is
with a snap fing. recommended.

2. This view shows the input sub-assembly when disassembled. 5. This new slyle pocket bearing s reversible.

3. The Input bearng Is a press fit into the Input bearing cap. 6. The snap ting in the Input shalt secures the gear in its proper
location.
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Gears and case reassembly

1. Reassembly of the transmission begins by placing the lower 4, Lower the mainshaft assembly Into the case.
isverse idler gear and the shaft into the case.

2. Install the left side countershaft first, then the right side. Kent- 5. Cut and remove the lockwire. Slide the reverse gear rearward
Moore alignment biocks J-28720 are recommended. and Install the first gear bore snap ring.

3. Sel the upper reverse idler gearinto the case. However, do not 6. Next, place boih the Internally and the extemnally splined Ihrust
install the shaft at this lime. washers into the bore and secure these washers with the remal-

ning gear bore snap fng.
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7. Finally, Install the Infernally splined thrust washer and secure It 40. Instaill the 5th-6th clulch collar,
with the malnshaft snap ring.

8. Slide the oulpul beaiing onto the shaft and using a suitable 44. Place the inpul sub-assembly info the case, then Instali the
driver, Install the bearing. input beaiing cap and secure wilth capsciews.,

9. Align the countershaft iming marks toward the center of the 12. With the ald of a countershaft it hook, Kenl-Moore J-23667,
case. sef the countershatft In time.
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15, Repeat this procedure for the remalning countershatf
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19. Place the oulput bearing cap on the case and secure with

capscrews. 22. Place the shitter housing In Its proper locatlon and secute
with capscrews.

24. Shift all the cluich collass into the neutral position.




SECTION

TROUBLE SHOOTING

Important Procedure

When localing and correcting unit power or auxiliary
fransmission troubles, a systematic procedure should be
followed.

Road test whenever possible. Mechanics usudlly get
sacond or third hand reports of trouble experenced with
the unit and these reports do not always accurately des-
cribe the actual conditions. Sometimes symptoms seem
to indicate frouble in the fransmission; while, actually the
trouble may be caused by the axle, propeller shaft, uni-
versal JoIni, engine or clutch. This is especially true of
complaints on noise. Therefore, before removing frans-
mission or related componenis fo locate trouble, always
road test to check possibility thal rouble may exist in
other closely associated units. If the mechanic can drive,
road festing will be more effective; however, just riding
with the driver can be very informafive,

Check Functioning Prior to Disassembly

If remote controls are used, a careful check of the remote
and connecting linkage fo fransmission must be madae.
The remote unit must be in good working order if the
transmission is expected to shift satisfactorily.

Many times the answer to the trouble is apparent when
the unit Is Inspected prior to disassembly, but this evi-
denceis often lost when the parts are separated. If possi-
ble, check the unit prior to disassembly. Bear in mind that
a careful inspection of the unit should be made as each
disassembly step is performed.

Inspect Thoroughly During Disassembly

It is poor practice fo disassemble a unit or complete
fransmission as quickly as possible without bothering to
examine the parts as they come down. it happens many
times that a mechanic has completely disassernbled a
unit and failed fo find the cause of the trouble because
he did not bother to examine the parts as they came
apart. After the fransmission is disassembled, check the
Iubricant for foreign paricles which offen revedl sources
of frouble thaf are overdooked during the disassembly.

Repair or Replace Worn Parts

Many times the pans or ciitical adjustments that have
caused the frouble are not replaced or conrected be-
cause the mechanic wili only inspect and replace parts
that have tailed completely. All pieces should be accu-
rately examined because the broken parts are often just
the rasult and not the cause of the trouble. All parts that
are broken or wormn and no longer meet specifications
should be replaced. On large units, like a transmission, it
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Is suggested that a mechanic replace parts that are
worn to the extent that they do not have a long service
life remaining. This avoids another teardown on the unit
in the near future. I is also good practice, at this time, o
make the changes or modifications recormmended fo
bring the transmisston up to date and increase the ser-
vice fife of the unit.

Noisy Operdtion

Noise is usudily very elusive and generally not the fault of
the transmission; therefore, mechanics should road test to
determine if the driver's complaint of nolse Is actually in
the transmission.

In nurmerous Instances, drivers have inslsted that the noise
was in the transmission, however, invastigations revealed
the noise fo be causas by one of the following conditions:
{a) Fan out of balance or blades were bent.

{b) Defective vibratlon dampers.

{¢) Crankshafis out of balance,

{d) Flywhesls out of balance.

(e) Flywheels mounting bolts loose.

() Englne rough aft idie producing ratile In gear train.
{g) Clutch assembly out of balance.

{h) Engine mounts locse or broken.

{1 Power-take-off engaged.

() Universal Joints worn out.

(k) Propeller shafts out of balance.

{) Universal joint angles out of plane or af excessive
angle.

{m) Center bearngs in drive line dry, nof mounted pro-
perly, etc.

{n) Wheels out of balance.
{0) Tire treads humming or vibrating at cerlain speeds.

{p) Air leaks on suction side of induction system, espe-
cially with turbo-chargers.

Mechanics should try to locate and eliminate nolse by

means other than tansmission removal, or overhaul,
However, if the noise appears to be in the fransmission, try
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to break it down into the following classifications. If possi-
ble. deftermine what position the gear shift lever is in
when the noise occurs. If the noise is svident in only one
gear posifion, the cause of the noise generally fraceable
to the geais in operation.

(a) Growl and humming or, more serious, a giinding
noise. These nolses dare caused by worn, chipped, rough
of cracked gears. As gears continue o wear, the grinding
noise will be noficeable, particutarly in the gear position
that throws the greatest load on the womn gear.

(b) Hissing or, more serious, a thumping of bumping-type
nolse. Hissing nolses can be caused by bad beaiings. As
bearings wear and retainers start to break up, etc., the
noise could change to a thumping or bumping.

{c) Metdllic rattles within the transmission usually resuit
from a vaiiety of conditions. Engine forsional vibrations
are transmitted to the transmission through the clutch. In
heavy duty equipment, clutch discs with vibration dam-
pers are not used, so a raftle, particulary in neutral, is
common with diesel seguipment. In general, engine
speeds should be 600 RPM or above to sliminate objec-
tionable rattles and vibration during the idle. A defective
or fautty injector would cause ¢ rough or lower idle speed
and a ratte in the transmmission. Ratte could also be cau-
sed by excassive backlash in P.T1.O. unit mounting.

{d) Improper lubricants or lack of lubricant can produce
noises. Transmissions with low ofl levels sometimes run hot-
fer than normal, as there is Insufficient lubricant to cool
and cover the geais.

Improved highways permit sustained high speeds. The
fact that engines and entire power trains con now cruise
at a h igher RFM can introduce vibration frequencies,
that were not critical in the past. At stower speeds these
items would get by or only pass through critical perod
while accelerating or decelerating through the gears.

in the past, drive line vibrations such as bent tubes, joints
out of phase or alignment, bad angles to short couples,
clutches out of balance, gears and shafts in transmission
out of balance, were faily obvious. These items will
become more critical in vehlicles running at sustained
high speeds,

Crfical vibrations associated with higher speeds are not
the old thumping or bumping type but are high fre-
guency vibrations which sting or tingle the soles of your
faet, fickle the end of your fingers, etc. This type of vibra-
Hlon will cause gear selzures, broken synchronizer pins,
bearing failure due to retainer rivet fallures, promote bi-
nelling, fretting corroslon, ete.

(e) Gear whine is usually caused by lack of backiash
between mating gears — improper shimming of P.T.O.
units is the big offender here.
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Noise in Neutral

Possible Causes:

(a) Misalignment of transmission.

{b) Worn fiywheel pilot bearing.

{c) Worn, or scored countershaft bearings.
{d) Worn, or rough reverse idler geat.

{e) Sprung, or womn countershaft,

(f) Excessive backlash in gears.

(@) Worn mainshaf pilot bearing.

{h) Scuffed gear tooth contact sudace.
(1) Insufficient lubrication.

{J) Use of incorect grade of lubricant,
Noise in Gear

Possible Causes

{a) Worn, or rough mainshaft rear bearing.

{b) Rough, chipped, or tapered sliding gear teeth.
(¢} Noisy speedometer gears.

(d) Excessive end play of mainshaft gears.

{e) Refer to condifions listed under Noise in Neutral.
Oil Leaks

Possible Causes
{a) Oll leve! too high.
(b) Wrong lubricant in unit,

(c) Non-shielded bearing used as front or rear bearng
cap. (Where applicable).

(d) Seals (if used) defective or omifled from beaiing
cap, wiong type seal used, efc.

(e) Transmission breather omiited, plugged internally.
efc,

{f} Capscrews loose, omitted or missing from remofe
control, shifter housing. bearing caps, PT.0. of covers, sfc.
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(g) Oil drain-back openings in bearing caps or case
plugged with varnish, diff, covered with gasket material,
elc.

(h) Broken gaskets, gaskets shifted or squeezed out of
position, pieces still under baaring caps, ciutch housing,
P.T.O. and covess, etc.

(1) Cracks or holes in castings.

(i) Drain plug loossa.

(k) Also possibility that oll leakage could be from engine.

(1) Speedometer adaptor or connections.
Walking or Jumping Out of Gear

If the unlts are walking out of gear i could be caused by:

{a} Interference or resistance in the shift mechanism pre-
venting full engagement of the sliding clutch gear or

(b) If the gear has been shifted completely info position
some other malfunction which could move the gear or
the shift itself cut of its proper location.

if rernote conkrols are used, the mechanic must satisfy
himself that the remofe units are satisfactory and that
fransmission Is actually ot faull, One other point that
should be noted is whether the unit walks out of gear
under drive (while pulling a load) or on a coast load,
Also, does the gear hop occur on smooth or only on
rough roads. A number of iterns that would prevent full
engagement of gears are:

(&) Improperly positicned forward remote control which
limits full traveil forward and backward from the remote
neutral position,

(b} Improper length shift reds or linkage that limits travel
of forward remote from neutral position.

(c) Loose belt cranks, sloppy ball and socket joints.

(d) shift rods, cables, elc., too spongy, flexible, or not
secured propertly af both ends.

(e) Worn or loose engine mounts if forward unit is moun-
fed to frame.

(f) Forward remote mount foo flimsy, loose on frame, efc,

(g) Set screws foose at remote control joints or on shift
forks insicle remote or even Inside fransmisston unit,

(h) Shift fork pads or groove in sliding gear or collar wam
exceassively,

(1) Worn taper on gear clutch teeth,
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(J) Transmission and engine out of allgnment either verti-
cally or herizontally,

A few ltfems which could move the gear or shaft out of
proper position, particularly on rough roads are:

{a) Use of heavy shift lever extensions.

(b) Shift rod poppet springs broken.

(c) shift rod poppet notches worn.

(d) Shift rod bent or sprung ouf of line.

(@) Shift fork pads not square with shift rod bore.

{f) Excessive end-play in drive gear, mainshaft or coun-
tershaft, caused by womn bearings, retainets, efc.

{g) Thrust washers womn excesstvely or missing.
Hard Shifting

An improperly operating clutch will interfere with the
proper shifting of gears in any fransmission. It is important
that the release mechanism also be used In proper wor-
king order. If the mechanic is sure that a full and com-
plete clutch release is being made, the folfowing could
be a few of the possible causes for hard shifting com-
plainis:

{a) No ubricant in remote control units. Forward remote
is Isclated and is often overlocked. However, many re-

mote controls used on fransmissions and auxiliaries re-
quire separctte lubrication,

{b} No ubricant in (or grease fittings on) U-joints or swi-
vels of remote controls.

(c) Lack of lubricant or wrong lubricant used, causing
buildup of sticky vamish and sludge deposiis on splines of
shaft and gears.

{d) Badly worn or bent shift rods.

(o) improper adjusiment on shiffer linkage.

(f) Sliding clutch gears tight on splines of shaft,

{g) Clutch teeth bured over, chipped or badly mutila-
ted due to Improper shifting.

{h) Binding or interference of shift lever with other objects
of rods inside the cab or near the remote control island.

(i) Driver not farmitiar with proper shiffing procedure for
this transmission, Also includes proper shifting if used with
2-speed axle, auxiliary, efc.

{j) Clutch or diive gear pllot bearing seized, rough. or

i
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(k) Clutch brake engaging too soon when clutch pedal
is depressed.

() Wrong lubricant especially if EP. type lubricant are
added.

(m) Fres running gears, seized or galled on elther the
thrust face or diameters.

Sticking in Gear
(a) Clutch not relsasing.
(b) Sliding clutch gears tight on splines.

(c) Chips wedged between or under splines of shaft and
gear.

(d) Improper adjustment excessive wear or lost motion in
shifter linkage,

{e) Cluich brake set too high on clutch pedal — lacking
geais behind hopping guard.

Bearing Faifures

The: service life of most transmissions either main or auxi-
llcme§ is governed by the life of the bearings. Majority of
beaiing fallures can be aitibuted to vibration and dirt.
Some of the more prominent reasons for unit removat
with bearing failures are:

{a) Worn ouf due to ditt,

(b) Fatigue of raceways or balls,

{c) Wrong type or grade of lubricant,

(d) Lack of lubricant.

{e) Vibrations — breakup of retalner & brinelliing of races
— frefting corrosion.

(f) Bearings ted-up due to chips in bearings.
(g) Bearings sef-up too fight or too lcose.

(h) Improper assembly — brinelling bearing.
(i} Improper fit of shafts or bore.

(1) Acid etch of bearings due to waler In lube.

(k) Overtoading of vehicle. Overload fiom engine or
engine too targs for transmissions used.

TRANSMISSIO )

Dirt

More than 90% of all ball bearing faitures are caused by
dirt which is always abrasive,

Dirt may enter the bearings during assembly of the units
or be carried Into the bearing by the lubricant while in
senvice, DIt may enter through seals, breather or even
dirty containers used for addition or change of lubricant.

Softer material such as dirt, dust, etc., usually forms abra-
sive paste or lapping compounds within the bearings
themselves since the unit pressure between the balls and
raceways maokes a peifect pulverizer. The rolling moficn
tends to entrap and hold the abrasives. As the balls and
raceways wedr, the bearings becomsa noisy. The lapping
action fends fo increase rapidly as the fine steel from the
balls and rollway adds to the lapping material.

Hard coarse materials such as chips, efc., may enter the
bearing during assembly from hammers, drifts, power chi-
sels, etc., or be manufactured within the unif during ser-
vice from raking leeth, etc. These chips produce small
indentation in balls and races. Jamming of these hard
particles between balls and races may cause the inner
face fo turn on shaft, or the outer race to tum in the
housing.

Fatigue

All bearings are subject fo faligue and must be replaced
eventually. Your own operating expetlence will dictate
miteage replacement of bearings showing only normal
wear.

Corrosion

Watert, acid and conrosive materials formed by deferiora-
tion of lubricant, will produce reddish-brown coating and
sinall efched holes over outer and exposed surfaces of
race, Corrosive oxides alse act as lapping agent.

Brinefling caused by improper assembly or removal —
usually hammering with off-center blows. Use drivers, pre-
ferably under an arbor, or puller.

Shait Fits

Excessive looseness under load Is very objectionable
because it produces a creeping or slipping of the inner
ring on the rotating shaft, This causes the surface metal of
shafts fo scrub or wear off,

Bearing fits on rotafing shafts are usually specified as
tight. When play or [ooseness, even .001", exists between
the bearing and shaft, there is a very powerful force ten-
ding to rotate the inner race on the shaft; this force is
caused by the looseneass or lost motion between the parls
and disappears when no looseness exists.
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Removal of Bearings

It is far more difficult fo remove bearings from a shaft than
to put them on. In most cases it is necessary to remove
the bearing by pulling on the outerrace which can
damage the balls orraces. Since such damage Is seldom
visible, i does not becoms known until after complete
reassembly, It is good preventative malnfenance to re-
place most ball bearings during the overhaul period, If o
bearing is nof going to be replaced, avold removatl
during low mileage rebulid.

Inferchangeability

All ball bearings (whether manufactured here or abroad)
are Interchangeable in regard to — standardized di-
mensions, folerances and fifs, However, for a given shaft
size there are standard bearings for light, medium, and
heavy-duty service,

Numbers and symbols stairmped on inner and cuferraces
of bearings designate size and fype.

Numbering systems of different beating ranufacturers,
however, have not been standardized. Consutt Inter-
changeable tables and use proper bearngs for repla-
cement pars,

Cluteh Trouble Shooting

Fauly clutch operation interferes with proper shifting of
gears in any transmission. The two following paragraphs
describe the most common problems encountered with
Spicer clutches.

(o) If the cluich slips or does not engage propeily, first
check the infernal clufch adjustment. If adjustment does
not remedy the sifuation, check for weak pressure splings,
no free pedal, worn or oily cluich facings and binding
reledse mechanism,

(b} If the clutch drags or doas not release propetly,
check the internal ctutch adjusiment, Some other causes
for clufch drag are: infermediate plate sticking on drive
pins or drive lugs; pressure plate not refracting; driven disc
distorted or warped; splines worn on main drive gear of
transmission; clutch release bearng dammaged; bus-
hing in release sleeve dragging on fransmission drive
gear.
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«Spicer 1362-B
6 speed transmission

Specifications:

— Speeds: & forward, 1 reverse

— Torque capacily: 950 — 1400 Ibs ft,
(1290 — 1896 Nm)

— lLength: 28 1/8" (745 mm)

— Weight: 545 Ibs (247 kg)

— Clutch: 15%" (394 mm) 2 plate

— Ol capacity: 4 pis. US. (344 mp. Pis)
(19 liters)

Shift pattern:

DIRECT

5Db.S5T6. D
Ratios:
GEAR RATIO % SIEP
i 853
2 487 75
3 3.00 42
4 1.90 58
5 1.33 43
é 1.00 33
REV. 8.53
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Shifting control

Desctription:

The shifting control is a single-1oll fype which does not
require a solenoid for reverse.

Gear range selection is made by a conventional shift
lever mounted in a fower, which is bolted to vehicle
frame, near driver’s seat. A shiff rod located in the base of
shift lever fower Is connected to a control rod which runs
from front to rear, under vehicle floor.

TRANSMISSION

The movement of the shiff laver Is fransmitted to transmis-
sion through rods, universal joints, and transmission re-
mote control, Transmission control rods from shift lever to
transmission remote control are supported as per the fol-
lowing lllustration.

TRANSMISSION CONTROLS
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Control rod adjustment

The lateral strcke of the shift lever can be adjusted by a
flange connection located on the rear section of the
control rod. To adjust confrol rod, proceed as follows:

1. Loosen flange connection cap screws.

. Half of Flange Connection
Half of Flange Connection
Flat Washer

. Flange Adjusting Screw &
Nut & Lock washer

LA R —

Transmission controls lubrication

To obtain proper operation of the fransmission controls,
control rod universal joints and control tower should be
lubricated every 10,000 miles with a chassis lubricant that
can resist to heat and the washing effects of water. There
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2. Add or remove shims in order to obiain the proper tate-
tal stroke of the shift lever,

3. Tighien flange connection cap screws.

Himmh
L

. Shaft

Adjusting Screws
. Set Screws

5
6. Adjustment Washers
7
8

are four (4) points of lubrication for the control rod, cne
on each unlversal joint. The lubrication fitting for control
tower Is located at the rear of the steering compariment,
on the upper fight corner.




PAGE

Control tower replacement

1° Removal
To remove control fower, proceed as follows:
1. Rernove shift lever ball.

2. Remove control tower cover locafed at the base of
shift lever.

3. Disconnect lubiication fube and universal joint from
control fower,

4. Remove control fower retalning bolts from contiol
fower bracket,

5. Remove control tower through vehicle floor,
2 Installation:
To instali control fower, proceed as follows:

1. Install contrel fower assembly to confrol tower bracket
and tighten retaining bolts.

2. Connect lubrication tube and universat joint to control
fower.

3. Reinstall control towear cover and shift lever ball,

4, Check control rod adjustment.
Automatic transmission

Detdiled service procedures for the Allison 7400 and
754CR automatic fransmission may be found in the
wAllison Transmissions HT700D Serles Service Manuab .

Changing oil filter element

Te change ol filfer element, proceed as foliows:

1. Drain the filter by removing the plug (13) at the boi-
tom of the center stud (11).

2, Loosen the cenfer stud (11). The shell {2), the filter ele-
ment (3), and adapter (14) may now be removed from
the base casting (1).

3. Remove the adapter (14) and discard the two «O»
Rings (4 & 5).

4, Remove and discard the filter eloment (3).

5. Thoroughly clean any dirt or oil from the base casting

).

4. Rinse out the inside of the shell (2) with solvent and
wipe it dry,
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7. Install the thick section «On Ring (5) Info the infernal
groove of the adapter (14). Install the thin section «Cx
Ring (4) info the external groove of the adapter.

8. Apply oit to the «O» Rings in the adapter and place the
adapter on the shell (2).

9. Instalt the new fliter efement (3) into the shell.

10. Install adapter, shell, and filier element assembly on
the base casting (1) and fighten the center stud (11) to
50-60 1. Ibs. (68-81 Nm).

14, Install the drain plug (13) into the center stud.

12. Run the engine and check for leaks around the base
casting (1) and adapter (14).

O Note: Ateak may occur if the base casting was not
adequately cleaned.

13. Check the oil and biing fo proper fevel with «Dexrory
or «Dexror Ik,

/6 AUTOMATIC
TRANS. FILTER
DISASSEMBLY

1. Base Casting.
2, Shell.

3. Ffter Elernent.
4. Thin Section
«C» Ring.

5. Thick Section
«On Ring.

6. Copper Gasket,
7. Spring.

8. Washer,

Q. Retalner,

10. Rubbker Seal.
11. Center Stud.
12. Pal Nut,

13. Drain Plug.
14. Adapter.
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Moduiator valve adjustment

Rotate the governor pivot lever to the full throttle position.
Pull the cable unfil it is internally boHomed. Adjust frun-
nion on end of cable fo pemit a «free piv with fuel
control lever. Install and secure pin, Check linkage for

Shifter cable adjustment

Place shifter lever in neutal position. Loosen shiffer cable
adjusting nutf. Place shifter cable lever in neulral position.
Then, tighten shifter cable adjusting nut.

Removal and Replacement

Automatic fransmission and englne should be removed
s a unit. A fork Hift is required to perform this procedure,
Refer fo section 01, engine removal and replacement, for
the appropriate procedurs.

It is also possible to remove the autornatic fransmission
independently from engine by performing the following
instructions;

1. Using safe lifting equipment, raise vehicle in order to
aliow tag axle removal, Refer to section |l Tag axle remo-
val and replacement for correct procedure.

2. Remove propsller shaft from vehicle. Refer to section
09, Propeller shaft removal and replacement for the
apprcpriate procedure,

TRANSMISSION

proper return to idle position. Check cable for proper tra-
vel, shouid be approximately 1,187" minimum (30.162
mmY and/or 1.86" maxinmum (39.62 mm).

Modulator valve

2. Thimble.

3. Plunger.

4. Cover.

5. Lever.

6. Gasket.

7. Spring Retfainer,
8. Housing.

9. Spring.
10. Set Screw.
11. Cap Screw.
42, «O» Ring.
13. Retainer.
14. «O» RINQ.
15. Dowsl Pin.

3. Disconnect and remove dlf wiring hamesses from trans-
mission, Remove transmission off cooler hoses from trans-
mission. Remove power steering hose bracket from trans-
mission.

4. On vehicles equipped with a series 92 engine, open
right engine side door and remove holding tank hose
and auxiliary holding tank, if applicable. Then, remove
the plug located on the left side (starter side) of the tor-
que converter housing.

5, On vehicles equipped with a series 71 engine, iemove
winter pan from under vehicle. Then remove the upper
plug located on the right side of the torgue converer
housing.

6. Disconnect torque converter af flex disc assembly by
removing the 12 retaining bolts through the plug hole, To
align refaining bolts plug hole, rotate crankshaft pulley
clockwise uniil you can reach the bolt through the hole.

B Caution: ho not rotate crankshaft pulley counter-
clockwise to avoid loosening of the crankshaft pulley
retaining baolf.,
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7. Using suifable jacks, firmly support rear end of engine
and hransmission. Then remove the 24 retaining bolts of
the torque converter housing.

8. Disconnect fransmission support at engine cradie.
Then stide the transmission stralght back from the engine.

@ Warning: Make sure that rear end of engine is
firmly suppored when removing hansmission, Severe
damage and/or injuries may occur if it Is not performed,

Q. Lower fransmission In order fo be able to remove it from
the side of the vehicle.

B Caution: when removing or reinstaling the trans-
mission, special care should be faken not to i the
fransmission forward to prevent the torque converter from
falling off the fransmission.

To reinstall the automatic transmission, reverse the above
mentioned procedure,

[ Note: Torque converter retaining bolts must be tight-
ned to a torgue of 120 ft, Ibs (160 Nm).
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Description

The propeller shaff fransmits power frorm the fransmission
o the differential. | Is of the tubular type, and used two
heavy duly needie bearing type universal joints.

The slip Joint compensates for variations in distance bet-
ween fransmission and differential brought about the rise
and fall of the rear axle as the coach passes over uneven
surfaces. The slip joint also facilitates removal of the
transmission or rear axle. Universal joints may have ¢
flange yoke or a splined yoke for attachment to the
fransmission and differential, depending on the fransmis-
slon and engine installed on your vehicle.

Maintenance

Both universal joints are provided with lubrication fittings.
A third lubrication fitting is provided af the slip joint,

The propelier shaft lubrication fittings should be serviced
with chassis lubricant every 6000 mites.

Shaft flanges should be checked af regular inspection
Intervals for loose or broken bolis, lockwashers and nufs.
When installing bolts, use only new 3/8” (2,52 mm) spring
lock washers to provide a proper lock. The recommended
torque vatue for the hex nuts is 35-39 . b (47 -53 nm).

B Caution: Do not reuse old lockwashers. install only
grade 8 belts and grade b nuts, if you have to replace
them,

Removal and replacement

Before attempting fo remove propeller shaft, note that
slip yoke and shaft are rmarked with arrows to insure cor-
rect akignment of frunnions.  these arows are not clearly
identified, mark yoke and shaft before disconnecting slip
joint,

To remove propsller shaft from vehicle, proceed as
follows:

1. Remove propeller shaft safety guard.

2. On units equipped with a fiange yoke, remove nuts,
lock washers and bolts which attach propeller shaft
flange to transmission and//or differential.

3. On units equipped with a splined yoke, disconnect slip
yoke from splined yoke at differentiat and/or transmissicn,
by removing the fwo (2) bearings from spiined yoke.

4, To separate slip yoke from shaft, unscrew dust cap from
slip yoke and pull yoke off splined stud shaft,

To replace propeller shaft on vehicle, reverse the prece-
ding procedure.

PROPELLER SHAFT
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Universal joints service procedures
Disassembly

Bend tangs of iock plate. Unscrew capscrews and
remove lock plate. To remove the needle bearings and
refaining. cap sub-assembly, use a large palr of channel
lock pliers on retaining cap edges, tum retaining cap
and bearing sub-assembly at the same fime liffing
upward to remove the sub-assembly from the joumal
trunnion diameter and cuf of the yoke hole. Turn the joint
over and tap the exposed end of the journal cross until
the opposite needle bearng is free. Use a soft round diift
with flat face about 4/327 (79 mm) smaller in diameter
than the hele in the yoke.

Remove the journal cross by sliding it fo one side of the
yoke and tilting it over the top of the yoke fug.

Cleaning and inspection

Thoroughly clean grease from bearings, Journals, and
other parts. Clean all lubricant passages in the journdi,
and the lubrication fittings. Needle bearing assemblies
may be soaked in cleaning sotution 1o soften pariicles of
hard grease. it is extremely important that bearing as-
semblies be absolutaly clean, since even very small par-
ticles of dirt or grit can cause rapid bearing wear. Do not
aftempt to disassemble neadle bearings.

Bearing journal areas should be inspected for roughness
or grooving. If light honing does not remove roughness,
the entlre bearing assembly should be replaced. Exces-
sive wear of the needle bearings Is Indicated if the need-
les drop out of the retainer, or if maiks are present on the
journal bearing surface.

Inspect yokes for cracks, wear or distorfion,

Universal joint repalr kits are avallable for overhaul of
these assembilies.

Reassembly

Pack needle bearing assemblies with clean grease. Insert
cne frunnicn of the journal into the yoke as far as possible
from the inside, and tilt until opposite trunnion clears the
yoke and drops into positlon. Install lubrication fitfings
and lubricate bearings approximately 1/3 fult with chas-
sis lubricant.

Insert bearing assermblies from outside of yoke and tap
into place with plastic hammer. Do not use & steet ham-
mer for this purpose. The joints should move freely, in the
bearings and not bind, Also, 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
straps, and capscrews. Tighten capscrews firmly then lock
screws by bending lock straps against screw heads,
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Lubrication
Universal joints

To insure proper lubrication of all four bearing assembilies
on universal joints, it is essential that mechanics add
lubricant untit it appears at all journat cross bearing sedls.
This assures remaval of dirt particles and other contami-
nants that may find thelr way into the bearings and indi-
cates to the mechanic thatl the bearings are fully fu-
bricated.

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

Joumnal cross seals are designed to relieve. However, if all
the seals do not «pop» when being lubed, move the dri-
veshaft laterally in alf four directions and pult or push on
the drive shaft in the direction opposite to the joumnal
cross seal not relleving while lube gun pressure is being
applied fo the alemite fitting. An increase in line prassure
may also be necessary.

Drive shaft assembly

Factory assemnbly drive shafts are lubricated at the plant
prior to shipment. When installing spare parts replace-
ment assemblies, it is recommended that all universal
joints be lubricated affer installation of the diive shaft
prior to putting vehicle in service, High quality extreme
pressure (EP} grease is recormmended for universal joints,
Lithium soap base greases meeting NLGI Grade 1 and
Grade 2 specifications are prefened. The use of greases
that tend to separate and cake should be avoided.

Troubleshooting
Noise and vibration in the drive line often originate In the

propaller shaft. Noise and vibration originating in the uni-
versal joint and propeller shaft assembly appear only at

SPLINED YOKE
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certain speeds, and usually come and go as the vehicle
speed Is increased or decreased, Neoises produced by the
rear axte, on the other hand, are generally present throu-
ghout the vehicle’s speed range.

When propeller shaft assembly noise and vibration be-
comaes excessive, the cause shouid be determined and
corrected immediately, since rear axle pinion failure is
often a direct result,

Propeller shaft noise and vibration often appears fo atigi-
nate in the rear oxle.

Common causes of propeller shaft and universal joint
vibration are propeller shaft assembly out of balarices;
excessive flange munout or distorted yokes: locse yoke
nuts; universal joint yoke misalignment.

if an out-of-balance condition is suspected, the assembly
may be fested using a balancing machine. If a balan-
cing machine is not available, the check may be made
of each component of the assembly individually on the
vehicle. Substitute cne component at a time, road tes-
ting as each new part is installed. Continue this proce-
dure until the entire assembly meets the required stan-
dard of performance.

Torque specifications
Flange yoke retaining nuts: 40-48 ftlb (55-67 Nm)

Universal joint bearing retaining cap screws: 32-42 flib
{42-58 Nm)
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DESCRIPTION:

The front axle is of square beam construction using tem-
pered seamless steel tube center sections with heat-
treated stes! forged knuckle pin ends. Steering knuckle
pins are tapered, drawn into the axle center by tighte-
ning the nut at the upper end of the pin. The pin then
becomes an integral part of the axle center.

Steering knuckies are bushed in the upper and lower pin
bosses so that they may tun freely about the pins, Bronze
bushings with grooves on the inside aliow grease to flow
uniformly to high-pressure areas, Grease fittings are instal-
fed at both upper and lower knuckle pin bosses.

The two steering knuckle assemblies are connected to
aeach other by the tle rod which Is threaded at each end
and held securely in position by clamps.

Right-hand and left-hand threads are provided fo sim-
plify toe-In adjustment,

Whestl bearings, gir suspension, steering, and brake parts
which are mounted on the front axle are desciibed in the
applicable sectons of this manuail.

Front end alighment

Correct front end alignment must be malntained for
ease of steerlng and satlsfactory tire life. Road shock,
vibrattons, normat stresses and stictins set up in the front
end system under average operation can resuft in toss of
front end alignment.

if Incomrect front end alignment is suspected, front wheel
balance should first be checked to make sure that the
difficulties are not originating from out-of-balance front
wheels. A check of tire inflation, wheel Installation and
run out, wheel bearing adjustment, tie rod and drag-link
end wear should also be made.

Correct front end dglignment can only be malntained
whon parts in the steering knuckle are In saflstactory
condition,

Factors In front end alignment are as follows:

1. Front whesl toe-in: The distance the wheels are closer
together af the front than at the rear.

2. Front wheel camber: The amount the whesl inclines
from the vertical plane. «Positives camber means the
whesls lean outward at the top. «Negative» camber
means the wheels lean inward af the fop, and «Zero»
camber means that the whesls are In a veriical piane.

3. Axle caster: The fore and aft inclination from vertical of
the steerlng knuckle. «Posltlves caster is inclination of the
top of the steering knuckie towards the rear of the vehi-
cle. «Negative» caster is the inclination of the top of the
steering knuckle towards the front of the vehicle. «Zeron
caster means no inclination of the steering knuckle.

FRONT AXLE

4. King pin inclination: The amount king pins are inclined
inward at the top.

5. Steering Geometry: The science of keeping the front
wheels in proper alignment during left or right turns.

Camber adjustment

Before checking front whesi camber, jack up the front
axle of the vehicle and check wheel bearings and stee-
1ing knuckle pins. To do this altach a camber gauge to
the wheel collar, pull outward at the bottom o take up
all slack and take the camber reading. If the reading
differs more than % of 1 degree, adjust the wheel bea-
fings and repeat the check. If the second reading Is still
different in excess of % of 1 degree, replace the steering
knuckle bushings and pins.

Check wheet! run out for excessive wobbling. Corect any
discrepancy elther by stralghtening or replacing the
wheel.

A final camber reading should be made with the full
weight of the coach on a tevel floor, Camber readings
can be made as illuskrated In the alignment chards if no
camber gauge is available. The difference between the
two readings (B minus A) should not vary more than
3/327 + 3.17 mm) from one wheel to the other.

Alarger difference is usually due to a benty axle or a bent
stearing knuckie, To determine If the axle is bent, check
the king pin inclination (U minus V on the chart). If the
king pin Inclination is correct, the trouble is o bent stee-
fAng knuckle which should be replaced.

Front wheel toe-in

Toe-in is utiized to prevent undue tire wear. To measure
and adjust toe-in, the following procedure is re-
commended:

1. Jack up the front axle.

2. Using a piece of chalk, whiten the center area of both
front tires around the entire circumferance,

3. Position a scribe or polnted Instrument against the whi-
tened part of each tire and rotate the tfires. The scribe
must be held firmly so that a single straight line is scribed
all the way around the tire.

4, Place a full-floating turning radius gauge plate under
each wheel, Lower the vehicle and remove the lock pins
from the gauge plates. If full-floating furning radius
gauge plates are not available, lower the vehicle and
move it backward and then forward approximately 6 ft.
(1.8 m).
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5. Set the sliding scale end of a frammel bar on zero and
tock in place. Position the bar af the rear of the tires and
adjust the pointers to line up with the scribe lines on the
fires and lock in place. (Scale st set at zero.)

6. Place the trammel bar af the front of the tires. Adjust
the scale end so that the pointers line up with the scriibe
marks.

7. Read tee-in or foe-out from the scale. Scale should
read toe-n 1/16” +1/16” (1.58 mm + 1.58 mm).

8. If adjustment is necessary, loosen the fie-rod clamps
and turn tie-rod as required then tighten the clamps. if
the vehicle is not on gauge plafes, move It backward
then forward about & fi. (1.8 m)

9. Recheck the toe-in to ensure that it is comect.
Steering geometry

Steering geometry is dependent on the design of the
front end components. Feld adjustments are not possi-
ble, but a check should be made to see that steering
aims, linkage and other parts are properly instaied and
are not bent and distorted. Bent or damaged patts
should be replaced, The dlignment chart includes mea-
surements which can be made to defermine satisfactory
condftion of front end parts,

Mcaintenance

Periodic inspection of the front axie assembly should be
made to see that all bolts are tight and that no damage
and distortion has taken place. Suspension support stud
nuts, U-bolt nuts, tie-rod arm and steering arm nuts, and
stop screws shouid be checked and tighiened if neces-
sary to the forque specifications shown at the end of this
section. Attention should also be given to the condition
of the steering knuckle pins and bushings. If excessive
looseness Is found at this point, the bushings and pins
should be replaced.

Lubrication

Periodic lubrication according to the recommendations
in the Jubrication section of this manual should be car-
fied out. Points which require lubrication are the steering
knuckle pins, fie-rod ends, and drag link ends. These are
provided with grease fitfings for pressure lubrication.

Steering knuckles, king pins, and bushings may be repla-
ced without removing the axie from the coach, Tie-rod
and drag link ends may also be replaced without remo-
ving the axle.

if extensiva overall work or strafghtening of the front axle
cenler are necessary, the axle should of course, be
removed,
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Caster

The purpose of castar angle («N» on the chart) is to give a
tralling effect. This results in stabilized steering and a ten-

“dency of the wheels to return to the straight ahead posi-

tion after making a tum.

Excessive caster results in hard steering around comers, A
shimmy ray also develop when returning to the stralght
ahead position,

Insufficlent caster will cause wandering and weaving.

Caster variations may be caused by a bent axle, titing or
distortion of side suspansfon supports, or unequal tighte-
ning of the front and rear suspansion support bolis,

Front axie repairs

In the interest of safety and preserving the service life of
front axle assemblies, Rockwslt International re-
commends that front axle assembllies nof be repalr wel-
ded. Repalr welding can detract from the structural inte-
grity of a component, particularly as fo heat-treated
parts where the benefit of heat-tfreatment may be nuill-
fiad by the welding.

Since if can be extramely hazardous and detrimentat fo
repair weld compenants of any kind, repair welding can
be approved only where stringent conirols are imposed
and equipment... cusfomarily located only at manufac-
turing facilifles... is employed, so as to minimize the
potentially detrimental effects of repair welding.

Stralghtening of bent parts should be done cold. Various
components are heat-treated and hot shaightening
would destroy some of the heat-treatment.

Bent steering arms, cross tube arms or steefing knuckles
should be replaced rather than stralghtened. (It Is not
necessary 1o remove stesring arms and cross tube arms
frorn the knuckie unless replacements are required.)

Front wheel alignment specifications
Camber (B minus A)degrees............. Right: 0° + 3/8°

feft : Positive 3/8° + 3/8°
Toe-In (Uminus AY1/ 8"+ 0 -1/10 (3 Temm~+ O~

- 1568 mm)
CasterAngle (N)..........ooooiiies oo, Posttive 3°
Wheel Track .....cccoivee e, 85.60" (2,037 mm)
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Front wheel alignment chart

Sl

B.MnusA......... Camber {inches)
Con Camber (degrees)

Do Pin inclination

E o i Prag Link Arm

Above Spring Seat

- F F Top of Tie Rod

l; Below Spring Seat
| F L fire Overhang
\

CAMBER, PIN INCLINATION, ARM &
ROD LOCATIONS.

JMinusH. ......ooovi s Toe-In
Ko Relation of Link
Arm fo Axle Centre

:LHJ—J

J

1

TOE-IN, ROD, & ARM LOCATIONS
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N Caster Angle
R Knuckle Pin CL
P Vertical

FRONT AXLE CASTER

TMRus S ....ovvveven--. i Beam Twist
UMinusV ............ Pin Inclination

AXLE CENTER TWIST & PIN V =
INCLINATION

oti— §

1J —=
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Refer to «SPECIFICATIONS» for Conect Dimensions

1. Nut

2. Cover

3. Capscrew

4, Sleave

5. Shim

6. Axle Center

7. Thiust Bearing

8. King Pin

9. Retdaining Ring
10. Expansion Plug
41. Bushing

12. Steerlng Knuckis

13. Cotter Pin

14, Nut

15, Nut

16. Dust Cover

47. Clamp

18. Body

19. Bolt

20. Bearing

21, Stud

22. Spring Seat
23. Grease Retainer
24, Spring

25. Retaining Plug
26. Retaining Ring

S

Fgure 1-1: Steering Knuckle & Tie Rod End
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Front axle removail
and replacement

To remove front axle, proceed as follows:

1. Using safe lifting equipment, raise the front end of the
vehicle so the tires clear the floor, Biock the vehicle secu-
rely In this position. Then, remove the wheels,

2, Using a suitable jack, support front axie,

3. Disconnect leveling valve lever and exhaust alr from alr
bellows by pulling down the lever.

4, Dlsconnect brake loses at brake chambers.

5. Disconnect drag Hink at drag link arm.

6. Disconnect dir bellows at front axle,

7. Disconnect lateral rod at frame, upper radius rods (2)
al front axle and lower radius rods at frame.

8. Remove shock absorbers.

9. Lower front axle and slide it from under the vehicle.

63,50 mm

MAINTENANCE

FRNT AXLE

ft— 2,500" ——=

PAGE

4 Warning: Make sure that front axle Is supported
firmly and equally on each side to prevent it from falling
off the jack.

To replace the front axle on the vehicle, reverse the
above mentioned procedure. Refer to saction 46, sus-
pension, for the proper installation of shock absorbers, air
bellows, radius rods and lateral rod,

Figure 1-2: Bushing Removal & Installation Tool

203.2 mm

s——— Suitable length 8.00"Min, — &

45,186 mm
45,136 mm

STEERING KNUCKLES

Description

For construction of the stearing knuckies, refer to Figure
1-1. The steering knuckles may be removed from the axle
without removing the axle assembly from the coach.

Removal

To remove the steering knuckle, jack up the front end of
the vehicle so the tires clear the floor. Block securely in this
position and remove jacks. Do not atternpt to disassem-
ble or perform knuckle repair with the vehicle supported
by jacks only.

Remove hub cap plate, whee!l bearing adjusiing nuf,
lock, lock dowel ring, and doweled nut assembly. Re-
move oufer wheel bearing cone and whee! and hub
assembly. Disconnect the tie-rod from the steering arm.

The taperad knuckle pins must ba removed from the bot-
tom side of the knuckle, Disconnect push rod and remove
brake chamber. Remove the knuckle pin cover cap
sciews, cover and cover gasket, Remove the lock ring
with a pdir of snap ring pllers. Dislodge and remove the
expansion plug with a drift. Drive knuckle pin out by using
a bronze diift on the upper end. Remove the knuckle pin
steeve and liff off steering knuckle, thrust bearing and
spacing washers.

bushing.

48.539 mm

. 48.488 mm
Repair

Removal and replacement of bronze steering knuckle
bushings should be done using the removal and installa-
tion tool shown In Figure 1-2. Such a tool can be made
from a piece of round bar sfock which is ground with
step to serve as a pilof,

Worn bushings are pressed ouf of the knuckle employing
the tool descrbed. New bushings should be installed with
the same iool. The pilot of this tool prevents collapse or
distortion of the bushing during installation. The bushing
should be pressed into the knuckle in three or more steps.
using an arbor press, to aifow it fo align iself in the bore.
First press the bushing into the knuckle approximately
1/8” (3.17 mm) and relieve press pressure, Then press the
bushing in ancther %" (12.7 mrm) and relieve press pres-
sure. The bushing can now be pressed in until if is flush
with the inner machined surface of the knuckle. This
applies to both upper and tower bushings.

To finish a bushing either a burnishing bar or reamer
should be employed. Sultable reamers are ilustrated in
Figure 1-3. A burnishing ball should not be used for this
operation, since it does not insure a true alignment beot-
ween the two bushings.

The reamer has a removable pilot which is installed to
ream the upper bushing. The pliot s then removed fo
ream the lower bushing.

Avoid the possibility of tapsiing or enlarging the upper
bushing while Inserting the tool to ream the lower
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Reassembly

Before reassembly, make sure that the knuckle pin hele in
the axle center is clean and dry. Position and support the
steering knuckle assembly on the axle center. Slide the
thrust bearing between the lower surface of the axle cen-
ter and the lower steering knuckie yoke, Thrust bearings
should be positioned with the retainer fip down. Align the
steering knuckle holes with axle center and thrust bea-
fing holes. Place a jack under the lower side of steeting
knuckie yoke and raise the knuckle so that dll clearance
Is taken up between the lower yoke, thiust bearing and
lower face of the axlie center. Clearance between the
{op face of the upper axle center end and lower face of
upper knuckle pin boss should not exceed 015 in. (.381
mim)
Washers and shims are available in various fhicknesses to
. take up this clearance and hold within the desired
folerance.

1.789" 45.440 mm
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Make sure the knuckle pin nut furns on the threads. Insert
the knuckle pin from the bottom yoke of knuckle and
drive the pin info the seat of the axle center and by using
& bronze drift, Flace the steel knuckle pin sleeve over the
pin and top inte place. install nut and tighten to 350-390
ft. lbs. (475-529 Nm) to draw the knuckle pin into the axle
center. Then apply additionat tuin fo line up with the next
cotier pin hole. Don not back off,

Figure 1-3: Bushing Reamer

For reassembly of brakes refer to Sec. 4, «Brakes and Air
Systemn and Secton 15, «Wheels, Hubs and Drums.»

45.656 mm 45.656 mm [.7975

1.787 " 45.389mm

[.7965" 45.631 mm 45.631 mm 1.7965 "

O & ) ]
e ——— == =
( - - _ ] L T ,
' CA >
— 875" :
206.375mm 22.225mm
8.'25" . 4.-2500" '_:l: lo" M. o]
e 9.000" 63.50 mm 264.0 mm
228.60 mm

TIE ROD ENDS
Description

The tie-rod assembly is of 3 piece construction comprised
of a rod and two end assemblies. The te-rod end auto-
matically compensaies for wear on bearing suirfaces. The
tie-rod end stud Is held in contact with the bearing sur-
face by tension of a spring which holds the seat firmly
against the Inner end of the stud, An end plug, retadined
by a locking ring. holds the internatl tie-rod end parts in
position. Excessive play Indicates that the bearing sue-
faces are worn, and new tle-rod end assemblies should
be installed.

Removal and replacement

To remove tle-rod ends from the tie-rod assembly, remove
cofter pins and nuts from the tie-rod ends, and support
the steering arm to prevent bending. Using a small driftf,
driver the tie-rod end fapered stud out of the steering arm.
Loosen clamp bolts and remove tle-rod ends from the
tie-red fube.

To reassemble, assermnble the tie-rod end on the e rod
tube, but do not tighten clamp belt. Insert the fie rod end
stud into the steering arm and tighten to 165-180 ff, Ibs.
(224-244 Nm). Tighten clomp boits fo 55-65 ft. lbs. (75-88
Nm). When replacement of tie rod assembly Is required
the toe-in-should be checked as described edarller in this
section.

Disassembly

Pry end plug lock out of groove in body, Remove plug,
seaf, and spring. Remove grease retiainer. Stud and bea-
ring assembly can then be removed from the tie-rod end
body.

All worn parts should be replaced. Tenslon of the retal-
ning spring should be checked, and the spring replaced
if it does not have sufficlent tension ¢ hold the tfie-rod
end stud firmly against the bearing. A new grease retal-
ner should be used.




PAGE

SECTION MAINTENANCE 08

10 ________MANUAL

FQNT AXLE

Reassembly Specifications
Lubricate parts with light grease before reassembly. Insert AXLE CENTER
stud and bearing assembly info tte-rod end body, place ypo......... SEREEAE et square Beam
arsase retainer aver end of end stud ssat, and position Allowable Twist (Variation between ends)............. W%
seat in body. Place the retaining spring inside the seat,
position end plug on spring, then compress spring and STEERING KNUCKLES
install end plug lock in groove. Spindle diameter:
NnerBediing.......coovvivivieinnnns 2.5623-2.5613 In,
{Before replacement of tie-rod on steering arm, clean . (65.082-65.057 mm)
OuterBearing .......ccoovvviiennannns 2.1248-2,1243 in.

tapered portion of tie-rod end stud.)

Procedure for checking wear
at the tie rod ends

Socket wear is indicated by ball stud turing torque and
socket end movement. Zero turning forque with foo-
saness in the ball stud is indicative of extreme wear. To
check this, the socket must be removed from the vehicle,
End movernent may be checked with the socket assem-
bly aftached to its mating arm. If a force, sufficlent to
overcome the spring pressure is applied fo the end of the
forging. the amount of movement is another indicator of
wedr. The following may be used for the specified types of
assemblles.

SOCKET TYPE QORIGINAL END MOVEMENT

WORN
New Style Serviceable EH. 020 Max 090 Max.
Socket Assy. RH. 508 mm 2,28 mm

(563.970-53.957 mm)
Up and down movement ...... 005-065 in. {.127-1.65 mm)
Bushing bore diameter .........ovevivees. 1.919-1.921in,
(48.743-48.793 mm)

STEERING KNUCKLE BUSHINGS

Materal .. .o i Bronze
Inside-Line Ream ......oovvveiiiiinninn 1.7935-1.7945 in,
{45.555-45.580 mm)
LneBumish ..ovvviiii i 1.7965-1.7975 In.
(45.6311-45.6565 mm)
KING PIN
. =T Tapered
Diameter
large ENd ..o 1.794-1.793 in.
(45.5676-45.5422 rmm)
SMAlENG ..o e 1.3095-1.3085 in.
{33.2613-33.2359 mm)
TORQUE SPECIFICATIONS
LOCATION DIAMETER  TORQUE-FI.LBS {Nm)
Tie Rod End Nut 7/8” 165180 (224-244)
Tie Red Clamp Bolt 5/8" 55-65 {75-88)
Steering Arm Ball Nut 7/8 165-180 (224-244}
Steering Arrn Nut 14/8" 350-390 (475-529)
King Pin Nut 11/8” 350-390 (475-529)
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Description

The single-reduction final drive employs a heavy duty
drive pinion and drive gear. The differential and gear
assembily is mounted on taperad roller baarings.

The straddle-mounted pinion has two fapered roller bea-
rings in front of the pinion teeth which take the forward
and reverse thrust, and a third bearing behind the pinion
teeth to cairy the radidl load.

Maintenance

Lubrication recommendations will be found in Section 24
{Lubrication) of this manual,

To ensure maximum life of the differential and prevent
premature failure, the original “factory tili” lubticant
shouid be drained before putting vehicle into regular ser-
vice or prior to 3 000 miles (4,828 Km).

During initial stages of normal operation, tiny rmetal par-
ticles are freed from mating surfaces of moving parts.
These metal paiticles are caried by the lubiicant
through the assembly and act as lapping compound
which accelerates weaar of all parts,

Draining the factory lubricant pror to 3 000 miles (4.828
Kr) also prevents lubricant confamination caused by
differences in the «factory filk and lubricant used by the
operator when topping.

1. Axfe Housing Draln
2. Axle Housing All

SECTION
1

Removal and replacement

Rear axie and rear suspension beam must be removed
as a unit. Follow these instructions to perform rear axle
removal procedure:

1. Place vehicle on a hydraulic hoist or use two (2)
hydraulic jacks, one at each side of the rear axle assem-
bly. Then raise vehicle slightly and remove drive and tag
axle whesls.

2. Ralse vehicle 2 fo 3 foot higher than its normal level,
Then place two (2} jacksiands under rear jacking points.
Refer to Section 18, «Jacking Points», o know the location
of these points.

® Warning: Jackstands must have a minimum ca-
paclty of 10000 pounds each {or mare it vehicle Is
joaded).

3. Lower rear of vehicle in order to have it supported by
the jackstands. At the same time, rear axle assembly
must be suppported by the hydraulic holst or by the two
{2) hydraulic jacks.

4. Disconnect both rear leveling valve levers from thelr
supports. Then exhaust air from air bellows by pulling
down the leveling valve levers.

5. With parking brake not applied, install emergency
brake release stud, nut and washer, and tighten nut untll
washer Is bottomead on spring brake chamber. This will
keep brake spring compressed. Then, exhaust air from air
brake chambers by pulling the emergency brake but-
ton; disconnect air brake hoses from alr brake chambers.

6. Remove propeller shaff. Refer to section 09 Propeller
shaft removal and replacement for the conect pro-
cedure.

7. Disconnect the following suspension componenis:

— radius rods {(2) and lateral rod at vehicle frame

— torque rod af tipod

— shock absorbers and air bellows af suspension beam.
Refer to sectlon 16, Suspension for the appropriate
procedure,

8. Lower rear axle unit and slide It from under vehicle.

9. Reverse the above mentioned procedure o reinstall
rear axle unit on the vehicle.

Rear Axle Unit Disassembly:

To disassemble rear suspension beam from rear axle hou-
sing proceed as follows:
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1. Cut the welded nuts at the fipod removable leg
attachments. Then, remove the tripod removable feg.

2. Unscrew all retaining nuts and bolts (8) ot suspension
beam attachments.

3. Using a safe liffing device, remove rear axle housing
from rear suspension beam.

To reassemble rear suspension beam to rear axie housing,
proceead ds follows:

1. Install rear axle housing on rear suspension beam.
Align mounting holes.

2. Install retaining nuts and bolts (8). Tighten to a torque
of 250 ft. Ibs (340 Nm). Then weld nuts fo bolts.

Differential carrier

Remove pliug from bottorn of axle housing and drain
jubricant. Remove axle shaft drlve stud nuts and lock-
washers. Rap ade shaft sharply in center of flange with
heavy steel hammer on drift fo free dowels. Remove
tapered dowels and axte shafts.

B Caution: Prving shafts toose will damage the hubs
and ol seals.

Remove carrier to housing stud nuts and washers. Loosen
two top nuts and leave on studs to prevent carier from
falling. Break canter loose from oxle with rawhide malist &
puller screws.

Remove top nuts and washers and work carrer free using
puller screws in hotas where provided. A small pinch bar
may be used fo straighten the cartier In the housing bore.
However, the end must be rounded o prevent indenting
the carrier flange. A roller jack may be used to facilitate
removal of carrer.

Discassembly

Place carrier in sultable holding fixture. If the initial ins-
pection indicates the drive gear Is nof going o ba repla-
cad, the established backiash should be measured and
noted for reference for reassembly.

Differential And Gear Assembly Removal:

4. Loosen Jam nut and back off thrust adjusting screw.
Center punch one differential carier leg and bearing
cap to identify for proper reassermbling,

2. Cut tock wire, remove cap screws and adjusting nut
locks. Remove bearing cap stud nuts or cap screws, bea-
ting caps and adjusting nufs,

3, Liff out differenticl and gear assembly.
Differential And Gear Disassembly:

1. If oriniga identification marks are not clear, mark diffe-
rential case halves with a punch or chisel for comect
alignment on reassembling.

2, Cut lock wire, remove bolis and separate case halves,

3. Remove spider, pinions, side gears and thrust washets.
if necessary, remove rivets and separate gear and case.

Ring Gear Removal:

1. Carefully center punch rivets in center of head. Use a
drill bit 1/32" (.79 mm) smnaller than the 9/16” rivet to drill
through the head. Press out rivets,

Tonnage required for squeezing o 9/16” cold rivet is 36
tons (32 metric fons). This pressure is approximate for
annedled steel rivets and pressure may be adjusted to
suit individual working conditions. Final pressure should
be held for approxirmately cne minute to make sure the
rivet has filled the hole.

When replacing the ting gear, rivets are removed. If bolts
are used 1o replace rivets the following torgue values
should be used. ‘

Bolt Size

127 (12.7 mm)
5/8" “45.8 mm)

Torque

85 - 16 lbs. (116 - 156 Nm)
180 - 230 ft. lbs. (244 - 312 Nm)
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22, Bevel Drive Gear & Pinion Assy.
23. Case Assy.

24, Differential Pinion Geaor

25, Thiust Washer

26, Side Gear

1. Carrier, Cap & Plug Assy. 27, Thiust Washer
2. Capscrew 12, Outer Bearing Cone 28, Spider
3. Washer 13. Cover & Oll Seal Assy. 29. Short Case Bolt
4. Adj. Ring Block Pin 14. Cil Seci Assy. 30, Long Case Bolt
5. Cage & Cup Assy. 15, Gasket 31, Washers
4. Inner & Outer Cup 16. Washer 32, Nut
7. Companlon Flange & Slinger Assy. 17. Nut 33. Bearing Cup
8. Bearing 18. Cotler Pin 34. Bearing Cone
2, Refainer 19, Spacers 35, Adjusting Ring
10. Lock Ring 20, Shims 36. Drive Gear Thrust Screw
44. Inner Bearing Cone 21, Capscrew 37, Thrust Gear Lock Nut
Pinion And Cage Assembly Removal: Disassembling Pinion And Cage:
1. With a suitable fool, remove companion flange or 1. Tap shaft out of cage with mallet or press shaft from
yoke, pinion shaft nut and washer. Remove pinlon cage cage. Remove outer beaiing from cage.
stud nuts or capscrews and emove bearing cage using
puller screws in holes where provided. 2. Remove spacer or spacer combination from pinion
shaft. if necessary to replace rear thrust bearing or radial
B Caution: The use of a pinch bar will damage the bearing, remove with suitable puller.

shims. Driving pinion from inner end with a dhiff will
damage the bearing lock fing groove.

2. Wire shim pack together to facilitate adjustment on
reassernbling.
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Repair

Thorough visual Inspection for indications of wear or
stress, and the replacement of such parts s are neces-
sary will eliminate costly and avoldable drive unit failure.

Inspect alt bearings, cups and cones, including those not
removed from parts of the drive unif, and replace if roliers
or cups are worn, pitted or damaged In any way.
Remove parts needing replacement with a suitable pul-
ler or In a pross with sleeves. Avoid the use of diifts and
hammers. They may easlly mutliate or distort component

parts,

Inspect hypold gears for wear or damage. Gears which
are worn, ridged, pitted or scored, should be replaced.
When necessary to replace either the drive pinion or drive
gear of hypoid set, the entire gear set should be
replaced.

inspect the differential assembly for plited, scored or
worn thrust surfaces of differential case halves, thrust
washers, spider trunnicns and differential gears. Thrust
washers must be replaced in sets, The use of a combina-
tion of old and new washers will result In premature
failure.

Check the differential pinion and side gear teeth for wear
or damage. Always replace the differential pinfons and
side gears in sets.

inspect axle shafts for signs of torsional fractures or other
indication of impending failure.

Cleaning

Parts having ground and polished surfaces such as gears,
bearings, shafts and collars, should be cleaned in suita-
ble solvent such as kerosene or diesel fuel, Gascline
should be avoided.

B Caution: Do nof clean these parts in a hot solution
tank or with water and alkaline solutions such as sodium
hydroxide, orthosllicates or phosphates.

Steam cleaning assembled drive unifs after they have
besn removed from the housing Is not recommended.
When this rmethod of cleaning is used, water Is trapped in
the cored passge of the castings and in the close clea-
rances between parts as well as on the pars. This can
lead to corrosion {rust) of critical parts of the assembly
and the possibility of clrcutating rust pardicles in the lubri-
cant. Premoture falling of bearings, gears, and other
parts can be caused by this practice. Assembled drive
unlts cannot be properly cleaned by steam cleaning,
dipping or stushing. Complete drive unit disassembly is a
necessary requisite to thorough cleaning.

Rough parts such as differential carrer castings and cast

brackets may be cleaned In hot solution tanks with mild
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alkali solutions providing these parfs are not ground or
polished. The parts should remain in the fank long
enough 1o be thoroughly cleaned and heated through.
This will ald the evaporation of the rinse water. The parts
should be thoroughly rinsed after cleaning to remove alf
traces of alkali, Completely assembled axles may be
steam cleaned on the outside only, io facilitate initial
removal and disassembly, providing all openings are clo-
sed. Breathers, vented shiff units, and dll other openings
should be tightly covered or closed to prevent the possibi-
ity of water entering the assembly.

Parts should be thoroughly dried immediately affer clea-
ning. Use soft, clean lintless absorbent towels or wiping
rags free of abrasive material, such as lopping com-
pound, metal filings or contaminated olf. Bearings should
never be diled by splnning with compressed air.

Reassembly

Parts that have been cleaned, dried, inspected and are
to be immediately reassembled, should be coated with
light oil fo prevent conosion. If these parts are to be stored
for any length of time, they should be treated with a
good RUST PREVENTATIVE and wrapped In special paper
or other material designed to prevent corrosion.

Replace all worn ofr damaged parts. Hex nuts with roun-
ded comers, all lockwashers, oil seals and gaskets should
be replaced at the time of overhaul, Remove nicks, mars
and burs from machined or ground surfaces. Thieads
must be clean and free to obtain accurate adjustment
and correct torque. Afine mill file or India stone is suitable
for this purpose. Studs must be Yght prior to reassernbling
the paris. When assembling component parts use a press
where possible.

Tighten all the nuts to the specified torque. (See torque
Hmits folfowing service instructions.) Use soft iron locking
wire to prevent possibllity of wire breakage.

The burns, caused by lockwashers, at the spot face of stud
holes of cages and covers should be removed to assure
easy reassembly of these parts.

If new cups are fo be installed, press flrmily against pinfon
bearing cage shoulders. Lubricate bearings and cups
with light machine oll. Press rear thrust and radiai bea-
rings firmly against the pinion shoulders with a suifable
sleeve that witt bear only on bearng Inner race,

Install radial bearing lock ring and squeeze ring Into
pinion shaff groove with pliers. Insert pinion and bearing
assembly In pinlon cage and poesition spacer or spacer
combination over pinion shaft. Prass front bearing firmly
against spacer. Rotate cage several revolutions to assure

normal bearing coniact.
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While in press under pressure, check bearing preload tor-
que. Wrap soft wire around cage and pull on horizontal
iine with pound scale. If a press is not available, the
pinion nut may be tightened to the comect torque and
preload checked. Nuf torque required to obtain correct
proload s 800 - 1 C0C ft. lbs. (1 085 - 1 492 Nm). Use rota-
ting torque not starting torque. If rotating torque is not
within 5 to 15 inch pounds (.56 - 1.7 Nm), use thinner
spacer fo increase or thicker spacer to decrease preload,

Instadl flange, washer and pinion shaft nut. Place pinton
and cage assembly over carier studs. Tighten shaft nut to
the correct torque. The ficange must be held with a suita-
ble too! or fixture o tighten nut,

Recheck pinfon bearing prefoad torque. Tighten to the
correct forque and install cober key,

B Caution: Do not back off nut to dlign cotter key
holes.

Pinion And Cage Assembly Installation:

1. Install correct shirn pack. Locate thin shims on both
sides for maximum sealing ability.

2, Position pinion and cage assembly over studs and tap
Into position with soft matiet. Install lockwashers and stud
nuts or cap screws, Tighten to correct forque.

Assembling Differential and Gear:

1. Rivet the hypoid gear to the case half with new rivefs.
Rivets should not be heated, but always upset cold.
When the comect rivet is used, the head being formed will
be at teast 1/8” (317 mm) larger in diameter than the
rfivet hole. The head will then be approximately the same
height as the perforation of the case holes and result in
gear eccentricity.

2. Differential case and gear bolts are available for ser-
vice replacement of rivets, The use of proper bolfs greatty
faclitates senvicing these units In the field and eliminates
the need for special equipment necessary to cotrectly
hold rivets.

Differential Pinion And Side Gear Assembly:

1. Posltion thrust washer and side gear In bevel gear and
case half assembly,

2. Place spider with pinlons and thrust washers in position.
Install component side gear and thrust washer.

3. Align mating marks, position component case half
and draw assembly together with four bolts or cap screws
equally spaced.

MAINTENANCE
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4. Check assembly for free rofation of differential gears
and corect if necessary. Install remaining bolfs and cap
screws, fighten fo carrect torque and lock wire,

5.  bearings are to be replaced, press squarely and
firmly on differential case haives.

Differential And Gear Assembly Instaliation:

1. After checking related parts, coat the differential bea-
ring cones and cups with specified rear axle lubricant.

2. Place the bearing cups over the assembiled differential
bearng cones, then position the differential assembly in
the carder.

3. Insert bearing adjusting nuis and furn hand tight
against bearing cups. Instalt bearing caps in the correct
location as marked and tap lightly info position.

B Caution: if bearing caps do not position properly,
adjusting nuts may be cross threaded. Remove caps and
reposition the adjusting nuts. Forcing caps into position
will result in ireparable damage 1o the carier housing of
bearing caps.

4. Install ot washers and cap screws. Tighten cap screws
to 470 - 595 fl. Ibs. (637 - 807 Nm).

Installing Bearing Cups In Carrier Leg Bores:

1. Temporarly install the bearing cups. Tighten cap
screws 1o proper forque.

2. Bearing cups must be of a hand push fit in the bores,
otherwise the bores must be reworked with a scraper or
emery cloth until a hand push fit is obtained.
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1. Drive Gear Thrust Screw
2. Rear Axte Housing Lube Drain
3. Rear Axie Housing

3. Use a blued bearing cup as a gauge and check the
fits as work progresses. Once the cups fit properly, remove
the bearing caps.

Bearing Preload Adjustment

Using dial indicator at backface of gear, ioosen the bea-
ring adjusting nut on the side opposite gear only, suffi-
clent to notice end play on the indicator,

Check gear for runout. if runout excesds .008” (203 mm),
remove differential and check for cause. Tighten adjus-
ting nuts one notch each from 000 end play to pretoad
differential bearings.

Hypold Gear Backlash

if the drive gear is not going to be replaced, we suggest
the established backlash recorded before disassembly
be used. For new gears the new backlash should be ni-
fially set at .010” (.254 mm). Adjust backiash by moving
gear only. This Is done by backing off one adjusting ring
and advancing the opposite ring the same amouni.

Tooth Contact

Apply oiled red lead lightly fo the hypoid gear teeth.
When the pinicn is rotated the red lead Is squeezed away
by the contact of the testh, leaving bare areas the exact
size, shape and location of the contacts.
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Sharper impressions may be obtained by applying a
smalf amount of resistance to the gear with afiat steelbar
and using a wrench to rotate the pinion, When making
adjustments, check the drive side of the gear teeth,
Coast side should be automatically comect when drive
side Is correct. As a rule, coating about twelve teeth is
sufficient for checking purposes.

After obtaining a satisfactory tooth contact, especially in
relation to the top and bottom of the tooth. the backiash
can be alfered within the limits of 005" - 015" (127 mm
-381 mm) to oblain a better contact position relative to
the length of the tooth.

A high backlash setfing can be used to keep the contact
from starting too close to the toe, and a low backlash
satting can be used to keep the contact from starting too
far away from the toe,

Bevel Gear Thrust Adjust

To secure correct clearance between adjusting screw
and back face of bevel drive gear fightan screw firmly
and back off %" turn. The conect adjustment is .010" -
015 (264 mm - 381 mm) clearance, Recheck to assure
minimum clearance of 810" (254 mm) during full rota-
fion of bevel drive gear.

Drive Unit

Rermove any accumulation of dirt, grit or gum from hou-
sing bowl and steeves. Clean housing thoroughly with
solvent and blow dry with compressed air. Inspect hou-
sing for cracks, loose studs, nicks, and burrs af maching
surfaces. Remove nicks and burss with stone or fite. Make
all necessary repairs or parts replacement before instal-
ling drive unit in housing. Instalt new drive unit to housing
gasket over housing sfuds.
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Roll the cariier info position on roller jack.

B Caution: Do not drive carier into housing with @
hammer at the carrler stud flange. The flange may easily
be distorted and cause severe oll lsakage. Install lock-
washers and stud nuts on any studs under carrder housing
offsets. It Is impossible to start these nuts after carder is
drawn into housing.

Start carrier inte housing with four flat washers and nuts
aqually spaced.

Tighten the four nuts over flot washers alternately to draw
carrier squarely into axle housing. If necessary, remove
nuts and flat washers and Install taper dowels, fockwas-
hers and stud nuts. Tighten fo the comect torque. install
axle shaffs.

With adjustments propetly made (pinion at correct
depth and backlash set at 010" (.254 mm), the above

REAR AXLE

contacts will be procured. The area of contact favors the
toe and is centered between the top and botiom of the
tooth,

The hand rolled patterns {gears unloaded ) will resulf in a
pattern centered in the length of the tooth when the
gears are under load, The loaded pattern will be atlmost
full length and the top of pattern will gpproach the top of
the gear tooth.

The pattern on the coast side of teeth will appear the
same width as the drive side; however the over-ait length
will be cenfeted belween the toe and heel of gear tooth.

Set used hypoid gear to have the tooth contacts fo
match wear paftern. Hand rolfed patftern of used gears
will be smaller in area and should be af the toe end of
wear patterns.

CORRECT TOOTH CONTACT ASSURES LONGER GEAR LIFE

Satisfactory Tooth Contact (Geas Unloaded)

Satisfactory Tooth Contact (Gears Loaded)
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WIRE CONNECTOR CODE

r
cl Ye2 A
56- 109! £6-107] 56-1092 56-0999
17B 1
i | 7(BLK)
23 23 6L
- 0] |
3 4
2123 214 I 21WH
53 [ s3vEL
DIRECTIONAL LIGHT FLASHER DIRECTIONAL SIGNAL SWITCH
(AT L.H. SIDE c):(F SBT‘;EERING COLUMN) (STEERINGXCOBIaUMN)

\_ L A L y,
rC3 56-1072 56-1110 jrc4 56-1072 56- 1110 )
112A 112A 25 125
A A i5 115

(r— 3
o_[oTE) (&) =52 26 5| (4] e}
R O B B—opx o= © & B-—n
55 K49 A B__®) &5 g2 {3 o BB o
134 ) B B I3A T V== B R (17
38 (1O R 128 14 A 18 -] T
2123 - 2123 33 - = 33
85A 854 232! | 232!
INSTRUMENT PANEL CONNECTOR INSTRUMENT PANEL CONNECTOR
- (AT L.H. SIDE OF STEERING COLUMN) A (AT L.H. SIDE OF STEERING COLUMN) y
4 -
56- 1072 56-1110
C5 908 0B R o] h
114A 114A
] - 56-1030 560997
1, I3 i o) 1B
B O Lo B B é 138 38
e L O O LN 33C 13 A ] l E I3A
20 -0 B || 20
90 = m| m| 9
33 338
97 97
INSTRUMENT PANEL CONNECTOR LOW AIR PRESSURE - DIODE
\ {AT L.H.SIDE OF STEERING) A { FRONT JUNCTION PANEL) )
(¢c7 Tcs )
56 - 1099
/
RPM
56 - 1070 56-1073 06 503
4
L 7 40O
2321(9)@ IE 2321 3H—20
09 2022
o212
HAZARD WARNING FLASHER FAST IDLE SWITCH
( FRONT JUNCTION PANEL) {AT L.H. SIDE OF STEERING COL.UMN
\ A _J

XL (02-84)







WIRE CONNECTOR CODE

§0- 1099
——107 40 o
At
Ds 20422
ol Jo-+—%

ETHER SWITCH
(AT L.H. SIDE OF STEERING COLUMN)

(CI0

50-1099
38 6 5 95 A
e 157 ap—-8A
3oH——2
Os 20
0
e

JACOB'S BRAKE
{AT L.H. SIDE OF STEERING COLUMN)

o )
cl!
501099 50-1099 $D
14 e 503 li4 0o 50
=17 40 o -7 40 o
SD————BA 3Cl——'m
0e 20 - 09 20—t
0 | 10 1
O — T E.'.! D_—] 2
EMERGENCY STOP MOTOR SWITCH
FOG LAMP SWITCH
(AT L.H. SIDE OF STEERING COLUMN ) (AT LH. SIDE OF STEERING COLUMN)
> &
Cl3 Cl4
50-1099 Ad 50-1099
A2 Al 8
106 spp Al ﬁ;—-u-*—us 501 A5
=ty 4O o —— 07 40—
BD————-—AI 3D--——-—-—63A
e T 09 20—=
DIOF_']I %:t% 0 Io+—-
1.D. & CLEARANCE LTS, SWITCH BLINKER SWITCH
{AT R.H. SIDE OF STEERING COLUMN) {AT R.H. SIDE OF STEERING COLUMN)
cIs cl6 =
850-1099 50-1099 m
I—?f;’ 06 50 na ae 5o
& lov 4::—-——-“—2 M 1or 4o o
:‘.kD---————G3 A 3!3——-'28
9 ZD——GI' 09 2D“-—‘“é‘
EIIP [ 2 o 1o—=
HEADL.AMP SWITCH DOCR OVERRULE SWITCH
(AT R.H. SIDE OF STEERING COLUMN} (AT R.H. SIDE OF STEERIN COLUMN)
. JL J

XL (02-84)







WIRE CONNECTOR CODE

56 -1099
ﬁi—-—--——l:ls 507

né 157 a—23

aCH o

e ZD'“—"'—_?zAI

0 1ol I7A

O Gh 3

HAZARD WARNING SIGNAL SWITCH

)

(cI8

56-1030 56-0997

90 20
123 123

FIRE BELL CONNECTOR

(AT RH. SIDE OF STEERING COLUMN ) (ON TOP OF DRIVER'S HEATER BOX) J
>~ —- ~
CIS 561072 561110 c20
122
114 56-1030 56-0997
) R
121 o ® Bt 29 29
3 \ a & B, 0 0
E'g 0o O =
o Bl
PO e il Bl
7R
RH. SIDE CONSOLE CONNECTOR RH. SIDE CONSOLE CONNECTOR
- > <
021 022 56- 1099 F=4
56-1030 56-0997
128 128 Ha Ds 50
12 A ‘ t i2A 07 a0 o
3CH——2
0o 2rH—39A
go_IcH 39
DOOR AIR LOCK SWITCH DRIVER'S LIGHT SWITCH
{ AT DOOR CONTROL MECHANISM) {ON L.H. SIDE OF DRIVER)
(HIGHWAY GOACH)
\_ A J
f— wr ™
c23 56 - 1099 = | €24 56-1099 =
L1t i\
O 503 O 50
Ha 07 403 e 197 &0
32 34— 0O
2% TB s "
i NS O
DOME LIGHT SWITCH READING LIGHT SWITCH
{ON L.H, SIDE OF DRIVER) { ON L.H. SIDE OF DRIVER)
\ A )

XL {02-84)







WIRE CONNECTOR CODE

. N A
c25 56-1099 cee 56-1099
4 te 50 _J e |08 8O —
—17 40 =17 43
30 0 30H 4°
09 20——38A 09, %E}——-——A
DIM cH——28 Q0 %
FLORESCENT SWITCH PASSENGER CHIME SWITCH
(AT L.H. SIDE OF DRIVER) {AT LH.SIDE OF DRIVER)
— -
C27 M Cae
56-1099 -1099
! 56-10
4 06 s0 4 08 50O
L S Ve ) P o L S I V) o
04— 3
o8 2| S0A a0 20 137A
oi0 1o 30 oo 137
GALLEY SWITCH MIRROR HEATER SWITCH
(AT L.H. SIDE OF DRIVER) (AT L.H. SIDE OF DRIVER
\,__ A y,
{ Y }
C29 C30 56- 1107
46
56-1070 56-1073 e
"
14 {14 5% 8P T—§
623 A AS
CA 3
SWITCH ILLUMINATING LIGHT MAIN HEATER SWITCH
{FRONT JUNCTION PANEL} (BEHIND R.H.SIDE CONSOLE)
\,__ JL 7
(c3l Yc32 )
C 56-1107 3 56-1070 56-1073
7 8qn
575 6P 28 E@ ’ 128
A6
e e R
A7
! 2qp
Sl o Bl
EMERGENCY VENT SWITCH DOOR AIR LOCK SWITCH
{BEHIND R.H. SIDE CONSOLE ) (AT DOOR CONTROL MECHANISM)
N AN v,

XL (02-84)







WIRE CONNECTOR CODE

56-1103 j((;_3‘4, 56- 1103 W
BROWN RED .
RED ReD(FUSED) 46
YEL O O, YEL [[o © }0 e 47
oraN. Lo D) ORAN. 0 ¢ e Q
GRN. {0 o GRN. N2 O ® 122
MAIN TEMPERATURE CONTROL DRIVER TEMPERATURE CONTROL
{ BEHIND RH. CONSOLE) {BEHIND RH. CONSOLE}
\_ A )
4 Y Y
C35 56-1104 C36 56-1104
BROWN o e- 122 BROWN o .___ﬁ
RED o o) RED o o 0
ORANGE N 47 ORANGE e
TEMPERATURE SENSOR TEMPERATURE SENSOR
(IN AIR RECIRCULATION GRILLE} {UNDER R.H. CONSOLE)
— — —~
Cc37 c38
56-1030 56-0997
56-1070 56-1073 L1aA 14 A
DEFROST FAN MOTOR SWITCH INSTRUMENT LIGHT RHEOSTAT
{ BEHIND R.H. CONSOLE) { BEHIND INSTRUMENT PANEL)
\__ A AJ
(. 1{' I )
Cc39 56-109 56-107! C40 7 S— %A
20 oD 25
29¢C 29¢C
0o 1 B w| 90
298 298 6 N B RS s
294 294 97 (D N 97
14 ] ] \1 114
854 854
o ] l__ 9o
DEFROST FAN MOTOR SWITCH
{BEHIND R.H. CONSOLE) 56-1072 56- 1110
TACHOMETER & SPEEDOMETER CONNECTOR
{BEHIND INSTRUMENT PANEL)
\__ A J

XL (02-84)







WIRE CONNECTOR CODE

Y
ca2 )
561111 561080 56-1111 56 - 1080
0 t 0
20 | | —
5 97
SPEEDOMETER SENDER TACHOMETER SENDER
{ON TRANSMISSION) {ON ENGINE)
> < g
C432.2 A2 CA4z60 36D
Hz (7 All All
A3 / A3 ; -
o | & 6 | & S6C ) e | o] —38€
32¢C o Lo o ol 32C 86 Lo o o 86
Ad o T_: o A4 20 o o 20
A6 A6 16 16
O
gsp (o 11? b BT o ¢ b S
90 90 '—"——‘96 96
ENGINE HARNESS ENGINE HARNESS
{IN REAR JUNCTION BOX) {IN REAR JUNCTION 80X)
\__ J> _J
(C4Bs ssa | C46 ]
1! 111
| [
e.._
lio o Lo ol el 100 oA ’“J_B_ 86D
97 o fe 51 e 97 U
Al o lle oll e Al
26 26
954 95 A
ENGINE HARNESS NEUTRAL START SWITCH
{IN REAR JUNCTION BOX) {AUTOMATIC TRANSMISSION)
> — —4
047 C48 56 - 09i2
56- OB08
36 9l m OA
o o] \\UJ
CRUISE CONTROL SENDER FAST IDLE SOLENOID VALVE
{ ON TRANSMISSION) { ON ENGINE BULKHEAD)
\_ A J

XL (02-84)







WIRE CONNECTOR

CODE

~; \
56 -0412 €S0 56 - 0412
56 -0808 56- 0808
12 7 0
50
%
STOP MOTOR SOLENOID DOOR AIR LOCK SOLENOID VALVE
(ON ENGINE BULKHEAD) {IN HEATING DUCT - I8 R H, SECTION)
> > <
C 51 c52
56-1030 56-0997
120 120 318
0 0
i N —
CONVERTER 24-12 (RADIO) HIGH PRESSURE SWITCH
(IN FRONT JUNCTION BOX ) {ON A COMPRESSOR)
- —— D,
c53 c54 A
10
Al r
10
= -
LOW PRESSURE SWITCH A/C COMPRESSOR CLUTCH
{ON A/C COMPRESSOR)
\_ JL 7
rC55 56-1092 56 -0999 1ﬁc 56 56-109] 56 - 1071 )
57 57
0 0
58 58
i k H 7a 57A
8IC % 8IC 58 A S84
i ! B
61D L) e
LH. SIDE HEADLAMP RH. SIDE HEADLAMP
(IN STEERING COMPARTMENT ) (IN SPARE TIRE COMPARTMENT)
\_ A )

XL {02-84})







WIRE CONNECTOR CODE

{ WASHROOM TOP SECTION)

(o - - Ye -114 56-119 )
c57 %9 56-1147 58-1192 C 58 I856 147 | ?8

0 0

70C 70D

{J 0

s 9 % ln

5A 5B

48 4c

ROOF R.H. HARNESS ROOF L.H, HARNESS

{ LAST L.H. TOPSECTION)

BLINKER SWITCH
(AT R.H. SIDE OF STEERING COLUMN }
(TO BE CONNECTED W/0 BLINKER ONLY)

\,__

e m's
C5H9 C60 56-1107
5P a5y
56- 1070 56-1073 s s

67 A
3 AP
63 A A4 67 R

7

WATER PUMP SWITCH
(BEHIND R.H. SIDE CONSOLE)

A

— > —~
cel 56 - 1107 ) ce2
U T
J—
P8 6537 19
3
— % P JUMPER
116 A . ——] — )
— T S
A/C CLUTCH SWITCH HIGH PRESSURE SWITCH
{BEHIND RH. SIDE CONSOLE ) {ON A/C DELCO COMPRESSOR-MTH)
>— - <
(c63 1ce4 56-1030
76 A —
, 0 < =
JUMBER | —
I0A E‘“‘“‘
L [Ep——
LOW FUEL T.T. LIGHT
LOW PRESSURE SWITCH ( BEHIND INSTRUMENT PANEL)
{ ON A/C DELCO COMPRESSCR -MTH)
\. A J

XL (G2-84)







WIRE CONNECTOR CODE

{ ™

~
c65 56- 1030 C66 56-1030 )
85 — 125
126 [ 0
FRONT KNEEL TELL TALE LT. LOW WATER LEVEL TELL TALE LT.
(BEHIND INSTRUMENT PANEL) (BEHIND INSTRUMENT PANEL )
- — <
ce7 56-1030 ces 56-1030
138 13A
. e |
85 S = I 85 (% : ”
LOW AIR TELLTALE LT. (SEC.) LOW AIR TELL TALE LT, { PRIM.)
(BEMIND INSTRUMENT PANEL ) (BEHIND INSTRUMENT PANEL )
> J> _J
C69 56-1030 Yc70 56-1030 A
12 A A
-
85 (G “ 85 3% — ”
LOW OIL PRESSURE TELL TALE LT. HIGH TEMP. WATER TELLTALE LT.
(BEHIND INSTRUMENT PANEL ) {BEHIND INSTRUMENT PANEL)
. S ~
C7l 560412 C72 s 052 56 - 085!
56-0808 ]
90 o) ° RED
a1 @ 41A 0 2 & BLK
o 85 GRN
63 o4 o WH
2-SIGNAL GOUVERNOR SOL.VALVE DIGITAL CLOCK
(ENGINE COMPARTMENT) (DESTINATION SIGN COMPART.)
. A _J

XL {02-84)







WIRE CONNECTOR CODE

\

(BEHIND R.H. SIDE CONSOLE)

N
C74
BLK/WH, BLU
/  WH, :
H YEL.
U_YEL- L e
D T T ©_ I GRN.
i D._______.WH/BLK- 0o = VIOLET/BLK
) \BLK/GRN. .5 0 Al
+ BLK. =
BLK/RED
DIRECTIONAL SIGNAL SWITCH DIRECTIONAL SIGNAL SWITCH
\____ (STEERING COLUMN) XL 85 A (STEERING COLUMN) XL 85 J
{ Y, )
C75 C76
56-1070 56-1073 56-1099
Al 398
458 458 = 16 so—2=
1] [B— e 107 0| o
o
30T 394
09 20 a2
oo 39
DEFROST CONTROL SWITCH ' Al

DRIVER'S LIGHT SWITCH

-
C77

56-1030 56-0997

39¢ 39C
3@ [T

DRIVER'S LIGHT—3 WAY
{IN FRONT JCT. BOX)

\ (ON L.H. SIDE OF DRIVER-MTH.)
p 2

c78

A

56-1070

39A [E E

56-1073

|§3 A2

DRIVER'S LIGHT
(IN FRONT JCT. BOX)

A

(C79

56-1030
o <@

LEVEL-LOW TELLTALE LT
{BEHIND INSTRUMENT PANEL MTH)

ENGINE HARNESS {(VEAM)
(REAR JUNCTION BOX)

XL85







WIRE CONNECTOR CODE
e Y~
csl c82 A
107 {)A
86 ¢
25
OVERVOLYAGE RELAY ENGINE HARNESS (VEAM)
L (IN REAR JUNCTION BOX) A (AT REAR JUNCTION BOX) y
4 Y
CcC83 c84 56-1091 56-107| h
56-1072 56-1110
29 29
{ H
- e
e 0o = 2231 o l H ”-:
A O = o { H
2. 0 o - e 21
21A o 5 " = 218
2123 \ t 2123 R.H. SIDE CONSOLE CONNECTOR
17 17 XL 85
DIRECTIONAL SIGNAL MODULE
(UNDER INSTRUMENT PANEL}
\ XL85 %\ ﬁ
e
B
58A 58
6l 0 - 61 <
0 - - 0 574  a— 574
79 - - 79
55 - - 55
61B 6iB
HEADLAMP MODULE
(FHEADLAMP MODULE (FRONT SERVICE COMPT)
RONT xs::g;zcs COMPT) %L 85
- Y )
c87
61 56-1092 5!6-0999 61
6iD n i P E—
<
57 57
HEADLAMP MODULE
{(FRONT SERVICE COMPT)
XL 85
A S
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REAR AXLE

INCORRECT TOOTH CONTACT

CONTACT A )
ADJUSTMENT

BACKLASH B
CORRECTION

A HIGH NARROW CONTACT is not desirable.
If gears are allowsd to operate with an
adjustment of this kind, noise, galling and
rolling over of the top edges of the teeth
will resull. To obtain correct contact, move
pinion toward gear to lower contact area
to proper location, This adjustment will
decrease backlash between pinion and
gear feeth, which may be corected by
moving gear away from pinion.

movement of the gear.

Yoke Or Companion Flange
Installation On
Interference Fit Splines

The installation of yokes with Interference fit splines will
require the use of a three plece instafiation foo! consis-
ting of a shaft, collar and nut. The instailation tool can be
fabricated according to figure 11....

Yoke Removal Procedures

1. Hold flange or yoke with suitable tool and remove
pinion shafi nut and washer.

2. Remove flange or yoke with a suitabile puller. DO NOT
DRIVE FLANGE OFF, AS IT WILL CAUSE EXCESSIVE RUNOUT.

Yoke Installation Procedures

NOTE: The actual blacklash changes approx. 008" (203 mm) for each. 040" (254 mm)

CONIACT A
ADJUSTMENT

BACKLASH B
CORRECTION

A LOW NARROW CONTACT is not desirable,
If gears are allowed fo operate with an
adjustrnent of this kind, galling, noise and
grooving of teeth will result. To obtain cor-
rect contact, move pinlon away from gear

o raise contact area o proper location,
Corract backlash of 005" to .015” may be
oblained by moving gear toward pinion.
(127 - 381 mm)

L] Note: Do not drive yokes onto pinion by pounding or
taping, this will damage the yoke, splines, shafts and
bearings.

1. Clean alt parts thoroughly (splines of yoke shaft, seals
and wining area on yoke, efc.)

2. Coat yoke seal elements with recommended axle
lubricant. Also ensure that there are noburrs ornickson the
yoke wiper surface thal will pass through the seai during
installation.

3. Tnread the yoke installation shaft onto pinion shaft until
installation shaft bottoms.
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4. Slide the yoke over the installaflon shaft, aligning yoke
and shaff splines of diive unit,

5. Place Installation coliar over the installation shaft,
against yoke,

6. Thread nut onto installation shaft, against the coliar,
Continue threading the nut against the coltar until yoke
seats against bearing. A torque of 200 ft. Ibs. (271 Nm) on
nut may be required o property install and seat the yoke.

INSTALLATION
SHAFT

MAINTENANCE

SECTION
1

EAR AXLE

B Caufion: Do not use @ prevailing forgue nut to ins-
fall the yoke. Use only the nut furmnished with tool.

7. Remove all parts of the instaliation too! from drive unit
and install pinlon washer and nut. Tighten nut fo mini-
mum 800 /. 1bs. (1,085 Nm), maximum 1 100 ff. Ibs. (1,492
Nm).

O Note: The above yoke Installation procedures may
also be used to install yokes with slip fit splines if
nacessary.

COLLAR 5000
NUT
{
)
D 0 OO0 45 3125 : REF
@ CHAMFER :
4 ! b— 1 500 —
i REF
1375 {17507 12UN~24 FHD i
FLATS' \ !
------------------ N N N\ = I
L4500
\ 45° L4198 L8610 1;80
CHAMFER A, DAL D
REF. I
bood oo A'L T i i J
- » ! cedn L 15990 12UNF - 38
300 Loson 1186 500 DEE
FULL THD 500 DEEP
SHAFT
2750
2662
3.500 s
— ;g;g — 1679
—F—ose
[ 7 [
| :
1938 2375 .
317
DA, DA 3
—
|
27 A
\\ DI0X L5 ——
agT’QMEF Sgs 1750 STANDARD OPTIONAL
12UN-28 THD CONSTRUCTION CONSTRUCTION
COLLAR NUT
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REAR AXLE

TABULATION OF TORQUE LIMITS
CAP SCREWS & STUD NUTS
NO. TORQUE — LB. FT. TORQUE — N.m
LOCATION DIAMETER THREADS MiIN. MAX. MIN. MAX,
Pinion Cage 3/8” 16 33 43 45 58
1/2" 13 81 104 110 141
gfi6” i2 116 149 157 202
5/8" 114 160 205 247 278
Carder to Housing 7/16" 14 53 67 72 0
1/2¢ 20 81 104 110 141
5/8" 18 160 205 217 278
3/4" 16 290 370 393 502
Differential Case Boit 1/2 20 92 118 125 160
9/16" 18 130 167 176 226
5/8" 18 185 235 251 318
3f4 16 320 415 434 563
Pinion Shaft 7/8" 20 175 250 237 339
1 20 300 400 407 542
1% 18 7C0 900 949 1.220
115" 18 800 1100 1,085 1492
13" 12 800 1100 1.085 1,492
134" 12 800 1100 1,085 1,492
2" 12 800 1100 1.085 1.492
Differentlal Bearing 5/16" 18 16 20 22 27
Adjusting Nut Lock 112" 13 75 26 102 130
DIFFERENTIAL BEARING CAP
CAP SCREWS OR STUD NUTS
(Later axie models employing hardened washers)
CAP SCREW OR CAP SCREW STUD NUT OR TORQUE — LB. FT. TORQUE ~ N.m
STUD NUT OR COARSE  FINE THREAD MIN, MAX. MiN. MAX.
DIAMETER STUD THREAD
5/8" 11 18 160 205 217 278
3/4” 10 16 290 370 3@3 502
7/8" Q 14 470 595 637 807
7/8" 14 14 510 655 691 888
i 14 14 580 745 786 1010

Toraues given apply to parts coated with machine oll: for dry (or «as received» ) parts increase torques 10%; for parts
coated with multipurpose gear oil decrease torques 10%. Nuts on studs to use same torque as for driving the stud,
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TAG AXLE
DESCRIPTION:

The tag axle Is located behind the drive axle. It carries o
single wheel and tire on each side. The tag axle can be
raised by pulling a hand-operated button lacated at rght
of the diivers seaf. This feature permits to obfain an
increased traction at the drive wheels. It aslo decreases
the turning radius, thus faciiitating cify driving.

Removal and Replacement:

To remove tag axle from vehicle, proceed as follows:

1. Raise vehicle slightly and remove tag axle wheels.

2. Raise vehicle In order fo ease access 10 suspension
components. Then, suppont vehicle at frame, as descri-
bed in section 18, Jacking points.

3. Suppart tag axle with a sultable hydraulic jack.

4, Disconnect both rear leveling valve levers from thelr
supports. Then exhaust air from air bellows by pulling
down the leveling valve levers,

5. Plsconnect alr bellows at tag axle beam.

6. Disconnect brake hoses at air brake chambers.

7. Disconnect tag lift chains,

8. Disconnect shock absorbers at fag axie.

9. Disconnect radius rods (4) and fateral rod at vehicle
frame.

10, lower tag axle beam and slide # from under the
vehicle.

To reinstali the tag axle, reverse the preceding procedure.
Tag Axle Alignment:

When replacing the tag axle, make sure that it is parallel
o the drive oxle. To check if, measure the distance bet-
wean the drive axle and the tag axle at left and right
side. If the difference in reading does not exceed 1/16",
no adjustment is required. If the difference is more than
1/16", adjust according to the following procedute:

{7 Note: Readings must be taken when vehicle is on its
wheels.

1. Loosen clamp retaining bolts at lower left radius rod.

2. Turn radius rod adjusting nut in order ko oblain the
desired reading. Do not exceed 2 tuins.

3, If more than 2 turns are required, loosen clamp retai-
ning bolts at upper left radius. Then, turn upper radius rod
and lower radius rod dlternately fo oblain the desired
reading.

[ Note: Do not exceed a difference of 2 turns between
the adjustment of the upper radius and the adjustment
of the lower radius rod.

4. When the desired reading Is obtdined, tighten all
clamp retaining bolts at upper and fower radius rod. Tor-
que fo 175 - 200 ft. Ibs (240 - 275 Nm).

SPECIFICATIONS

REAR AXLE

17 (o] (= S I
Whee! Track .o i i i e s

{From Center of Duals)

LT £ Y o7 T
A, T i e
Rear Axle Ratfio (Standard)..........ooviiiiiii i,
Rear Axlelube Capacity .........oooiiiiiiiiiennnn,

CLEARANCE

Differential Bearing End Play ......oooivvivivinianes
Differentlal Gear Run-Out Max. ...t
Hypoid Gear Backlash (New) ..........oooiiivianons
Hypoid Gear Backlash Limifs ..o,

..................................................... 3,73:1

Rockwell International
76-%" (1,943 mm)

................................................... Hypold

Full Floating, Pressed Steel Housing

IMP. 45 gts. (17 iHters)
LS. 18 gis. (17 liters)

000" (.000 mm)
008" (203 mm}
010" {254 mm)

.................... 005" — 015" (127 mm — .381 mm)
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DESCRIPTION:

The air system of the vehicle provides a means for bra-
king. suspension, and for operating contfrols and accesso-
ries. This section covers brake operation. Detaqils of the
suspension system are covered in Section 16 of this
manuat, The other air operated contiols and accessories
are covered in thelr own section. Included In this section s
a schematic drawing of the vehicle alr brake systern.

The basic air system consists of a comypressor, alrreservolrs,
filters, and the necessary fittings and piping. The brake
system consists of brake chambers, brake application
valve, parking brake valve, spring brake valve, quick
roleass valves, relay valves, check valves, reservolrs, filters
and necessary fittings and connecting piping.

@ Warning: When working on or around air brake
systems and components, the following precautions
should be observed: )

1) Always block vehicle wheels. Stop engine when wor-
king underavehicle. Depleting vehicle alr system pressure
may cause vehicle to roll. Keep hands away frorn cham:-
ber push rods and slack adjusters; they may apply as
system pressure drops.

2) Never connect ordisconnect o hose or line containing
air pressure. It may whip as air escapes. Never remove o
component or pipe plug unless you are certain all system
pressure has been depleted.

3) Never exceed recommended dir pressure and always
wear safely glasses when working with air pressure. Never
look Into alr jets or direct them af anyone.

43 Never altempt to disassemble g component until you
have read and understand recommended procedures.
Some components centain powerful springs and injury
can result if not properly disassembled. Use only proper
tools and observe all precautions perfaining to use of
those tools.

5) Always clean connecting piping and/or fittings, and
coat plpe threads with teflon pipe sealant before instal-
ling any air brake systerm compoenent.

BRAKE OPERATION
Descriplion:

The brakes used in this vehicle incorporate both service
and parking alr-operate brakes, The qirsystemisdivided in
two circuils: the primary circuit serves rear brakes, and the
secondary circuit serves front brakes. Operation of the
parking brake is as follows:

Normal running

With the handle of the parking brake valve pushed In, air
pressure from primary or seconddary reservolr, depending

BRAKE & AIR SYSTEM

on which one has the greater pressure, ts delivered
through a shuttle valve {(double check vaive), then
through the parking brake valve, to the supply port of the
spring brake wvalve. The qir pressure is then directed
through a quick release valve to the lock port of the rear
brake actuator. This compresses the spring of the spring
brakes, thus releasing the rear brakes.

Parking

With the handle of the patking brake valve pulled out, the
exhaust port of the spring brake valve and the lock port of the
rear brake actuator are vented. This releases the spring of
the spring brakes, thus applying applying the rear brakes.

SERVICE BRAKE OPERATION

Normal operation

When a service brake application is made, air pressure
from the primary reservolir is delivered through the brake
application valve to the rear relay valves. This triggers the
relay valves to allow air pressure frorm the primary reservair fo
be directed 1o the sevice port of the rear brake actuators,
thus applying rear brakes.

Atthe same time, air pressure from the secondary reservoir
is dellvered through the brake applicafion valve, then
through a quick release valve, io the port of the front brake
actuators, thus applying front brakes.

[0 Note: Aninterlock relay valve isinstalled between the
tag axle relay valve and the brake application vaive.
When the tag axle wheels are raised, the interiock relay
valve is closed, so there Is no brake application on the tag
axle to prevent tire scuffing.

Emergency operation

if an alr pressure drop occurs in the primary circult, the
secondary clreult will provide air pressure to the spring
brake chambers fo keep the spiings compressed. If a
service brake application Is made, the spring brake valve
will modulate the spring brakes to permit the driver to stop
the vehicle safely.

In an air pressure drop occurs in the secondary circuit, no
front brake application can be made, but the driver can
still drive the vehicle for a short distance af slow speed
kefore stopping in ¢ safe place.

€ Warning: If an air pressute drop occurs inone of the

two (2} circuits, the operator should stop the vehicle as
soon as possible to have the problemn corrected. If the air
pressure of the other circult reaches 40 * 5 psi, the spring
brakes will be automatically

PARKING BRAKE VALVE
Description:

The parking brake valve is located af right of the diver’s

JPREVOST
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seat. When the vehicle is moving under normal conditions,
the valve should be pushed in. To apply parking brakes,
the valve must be pulled up. The parking brake applica-
tion valve Is a push-pull manually operable on-off air
control valve with an exhaust function. it is pressure sensi-
five, so that it wilt automatically move from the applied o
the exhaust position as supply pressure is reduced to 40
* 5 psi. It alse has an auxitiary port which is connected to
the senvice broke line fo release the spring brakes if a
senvice application is made, preventing compounding of
forces on the spring brake chambers.

PREVENTIVE MAINTENANCE:

Every six months, 50,000 mites or 1,800 operating hours,
check the parking brake valve for proper operation, Refer
to "Operating and Leakage test” in this soection.

REMOVAL AND INSTALLATION:

Block the vehicle by means other than brakes and drain
all reservoirs.

1) Remove the six (6) retfalning screws of the access
panel located below the parking brake valve, then
remove the access panel.

2) Remove the vailve button by diving the button roll-pin
out with a punch.

3) Disconnect the air connections,
4) Remove the mounting nut and remove the valve,
To install the parking brake valve, apply pipe sealant on

alt fitting plpe thread connections. Then, reverse the
removal precedure,

b
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DISASSEMBLY AND REASSEMBLY

1) Insert a small punch through the roll pin hole in the
plunger and remove the lock nut (1) from the plunger.

2) Withdraw the plunger and remove the spring (?) and
O-Ring (8).

3) Remove the fwo machine screws (2) and remove the
fower cover (3).

4} Rermove the Inlef-exhaust valve (4), and piston (5).
5) Remove O-Rings {6 & 7) from piston.

4) To reassemble the parking brake valve, reverse the
preceding procedurs.

OPERATING AND LEAKAGE TESTS

1) Connect a 120 pst air source to the supply port. An
accurate test gauge should be fee'd Into the supply line
and a means of controliing the supply pressure provided.
Asmalt volume with o gauge should be connecied fo the
delivery por,

2) With the button pulled out {exhaust position). leakage
at the brake valve port or at plunger stem should not
excesad a 1" bubble in five seconds.

3) Push the buttonin. Supply pressure should be present In
the delivery volume. Llaeckage at the exhaust port or
around the ptunger stem should not exceed a 4 bubble
in five seconds,

4} Pult the bution out and apply pressure at the brake
valve port. Supply pressure should be present in the deli-
very volume and leakage at the exhaust port shoutd not
exceed a 1” bubble in five seconds.

00 Note: if the parking brake valve does not function as
described or if leakage is excessive, it is recommended to
replace i.

SERVICE BRAKE VALVE

Description:

The service brake application valve Is a dual brake valve
which is floor mounted, treadle operated, and provides
the driver with a graduated control for applying and
releasing the vehicle brakes. it features two separate sup-
ply and delivery circuits for front and rear braking.

The circuits in the senvice brake valve are identified as
foltows: The No. 1 circuit portion is that portion of the valve
between the spring seat which contacts the plunger and
the relay piston; the No. 2 circuit portion is that portion
behween the relay piston and the exhaust cavity.
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The No. 1 circuit portion of the valve is strmilar in operation
to a standard single-circuit air brake valve, and under
normal operating conditions the No., 2 circuif portion Is
simllar in operation o a relay valve.

Both No. 1 and No. 2 ¢lreuit portions of the Brake Valve use
a common exhaust protected by an exhaust diaphragm.

SERVICE
BRAKE VALVE

SECTIONAL VIEW :
9 n

OPERATION

Applying: normal operation - No. 1 circuit

portion

When the brake treadle s depressed, the plunger exerfs
force on the spring seatf, graduating spring, and No. 1
piston. The No. 1 piston which contains the exhaust valve
seat, closes the No. 1 exhaust valve. As the exhaust valve
closes, the No. 1 inlet valve is moved off its seat allowing
No. 1 air to flow out the No. 1 delivery port,

Applying: normal operation - No. 2 circuit
portion

When the No. 1 inlet valve Is moved off its seat, air ls
permitted to pass through the bleed passage and enters
the relay piston cavity. The alr pressure moves the relay
piston, which contains the exhaust seat and closes the No.
2 exhaust valve, As the No. 2 exhaust valve closes, the No, 2
inlet valve is moved off its seat alfowing the Neo. 2 airto flow
out the No. 2 delivery port. Because of the small velume of
air required to move the relay pision, action of the No. 2
clreuit portion of the valve is almost simultaneous with the
No. 1 circuit portion.

MAINTENANCE
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Applying: loss of air in the No. 2 circuit

Should alr be lost in the No. 2 circult, the No. 1 circuit
portion will continue to function as described above
under "Normal Operation: No. 1 Chrcuit Portion”,

Applying: loss of air in the No. 1 circuit

Should qirbe lostin the No. 1 clicuit, the funclion will be as
follows: As the brake treadie is depressed and no dir pres-
sureis present inthe No. 1 circuit supply and delivery ports,
the No. 1 piston will mechanically move the relay piston
allowing the piston fo close the No. 2 exhoust valve and
copenthe No. 2 inlet valve and allow air toflow out the No. 2
delivery port.

Balanced: No. 4 circuit portion

When the No. 1 delivery pressure acting on the piston
equals the mechanicatforce of the brake pedal applica-
tion, the No. 1 piston will move and the No. 1 Inlet valve wiil
close, stopping the further flow of alr from the No. 1 supply
line through the valve. The exhaust valve remains closed
praventing any escape of air through the exhaust port.

Balanced: No. 2 circuit portion

When the air pressure on the No. 2 side of the relay piston
approaches that being delivered on the No, 1 side of the
relay piston, the relay piston moves closing the No. 2 inlet
vaive and stopping further flow of air from the supply tine
through the valve. The exhaust rernains closed asthe No. 2
dellvery pressure balances the No. 1 delivery pressure.

When applications in the graduating range are made, a
balanced posttion inthe No. 1 portionisreached as the air
pressure on the delivery side of tha No. 1 piston eguals the
efforts exerted by the driver's foot on the treadle. A balan-
ced position in the No. 2 portion is reached when air
pressure on the No. 2 side of the relay piston closely
approaches the alr pressure on the No. 1 side of the relay
piston.

When the brake treadle Is fully depressed, both the No. 1
and No. 2 inlet valves remain open and full reservoir pres-
sure Is delivered 1o the actuators,

Releasing: No. 1 circuit portion

With the brake treadle released. mechanical force is
removed from the spring seat, graduating spring, and No.
1 piston. Air pressure and spring load moves the No. 1
piston, opening the No. 1 delivery line to exhaust out the
exhaust port,

Releasing: No. 2 circuit portion

With the brake treadle released, airis exhausted from the
No. 1 clrcuit side of the retay piston. Alr pressure and spring
load move the relay piston, opening the No. 2 exhaust
valve allowing air pressure In the No. 2 delivery line o
exhaust out the exhaust port.
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PREVENTIVE MAINTENANCE

Every 3 months, 25,000 miles or 900 opera-
ting hours

Clean any accumulaied dift, gravel, or foreign material
away from the heel of the treadle, plunger boot, and
mounting plaie.

Using light oll, lubricate the freadle roller, rofler pin, and
hinge pin.

Check the rubber plunger boot for cracks, holes or deterio-
ration and replace If necessary. Also, check mounfing
plate and treadle for infegrity.

Apply 2 to 4 drops of oil between plunger and mounting
plate — do not over oli!

Every year, 400,000 milles, or 3,600 opera-
ting hours

Disassemble, clean parts with mineral sphits, replace dall
rubber parts or any part wom or damaged. Check for
proper operation before placing vehicle in senvice,

SERVICE CHECKS
Operaling check

Check the delivery pressure of both No. 4 and No. 2 circuits
using test gauges known 1o be accurale. Depress the
treadle fo several positions between the fully released and
fully appfted posiiions, and check the delivered pressure
on the fest gauges to see that it varles equally and propor-
tionately with the movement of the brake pedal.

After a full applicalion is released, the reading on the fest
gauges should fall off to zero promptly. it should be noted
that the No. 1 circuit delivery pressure will be about 2 PSI
greater than the No. 2 circuit delivery pressure with both
supply reservoirs af the same pressure. This is normad for this
valve.

Important

A change in vehicle braking characteristics or a low pres-
sure warning may indicate a mailfunction in one or the
other brake circuit, and although the vehicle air brake
system may continue to function, the vehicle should not
be operated untill the necessary repairs have been made
and both braking circuits, including the pneumatic and
mechanicai devices are operating normally. Always
check the vehicle brake system for proper operation affer
performing brake work and before returning the vehicle fo
sewice.

Leakage check
1) Make and hold a high pressure (80 psi) application.
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2y Coatthe exhaust porf and body of the brake valve with
a scap selution,

3) Leakage permitted is a one inch bubble in 3 seconds.

If the brake vaive dos not function as described above or
leakage s excessive, It is recommended that | be repla-
ced with a new or rernanufactured unit, or repaired with
genuine Prevost parts,

REMOVAL

1) Block de vehicle wheels or park the wvehiclo by
mechanical means, Diain all alr system resenvoirs.

23 Identify and disconnect all supply and delivery lines at
the brake valve.

3) Remove the brake valve and treadle assembly from
the vehicle by rermoving the three cap screws on the outer
bolt clrcle of the mounting plate. The basic brake valve
alone can be removed by removing the three cap sciews
on the inner bolt circle.

DISASSEMBLY (See Fig. 12-2)

1) If the entire brake valve and treadle assembly was
removed from the vehicle, remove the three cap screws
securing the freadle assembly to the basic brake valve.

2) Remove the Philips head screw (@) securing the
exhaust diaphragm (10} and washer (11) fo the exhaust
cover (12},

3) Remove the four screws that secure the exhaust cover
{12) to the lower body.

4) Remove the No. 2 inlet and exhaust valve assembly
{13) from the lower body.

5) Remove the four hex head cap screws sacuring the
lower body 1o the upper body and separate the body
halves. '

6) Remove the rubber seal ring (14) from the lower body.

7) White depressing spring seat (7), remove retaining ring
(8).

8) Rernove spiing seat and coil spring (5.

Q) Using a 3/8” wrench, hold the lock nut (16) on the
threaded end of the stem (17) in the primary piston (2).
insert a screwdriver In the exhaust passage through the
conter of the valve and engage the slotted head of the
stem.
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10} Remove lock nut (16), spring seat (18), stem spring
(19). primary plsten (23, and primary piston return spring
(6). Remove O-ring (34).

11) Remove adapier (1) Remove O+ing (4) from
adapter.

B Caution: Before proceeding with the disassembly,
refer fo Fgure 4 and note that the lock nut and stem are
used fo contain the No. 1 piston return spring, stem spring
and the relay piston spring. The combined force of these
springs Is approximately 80 pounds and care must be
taken when removing the fock nut as the spring forces will
be released. If is recommended that the primary plston
and relay piston be manually or mechanicaily contained
whiie the nut and stem are belng removed.

CLEANING AND INSPECTION

1} Wash ol metal parts in mineral spirits and dry.

2) Inspect all parts for excessive wear or deferioration.

3) Inspect the valve seats for nicks or buirs,

4) Check the springs for eracks or corosion,

5) Replace all rubber parts and any part not found tobe

serviceable during inspection, using anly genuine Bendix
replacement parts.

COVER

PISTON
SPRING

PISTON

PISTON
O0-RINGS

VALVE

VALVE
SPRING

VALVE
SToP

O0-RING

CAP
NUT

INLET &
EXHAUST
VAL VE

Spring brake valve - Sectional view

BITAPHRAGM

ASSEMBLY

Prior 1o reassembling, lubricate all O-rings. O-ring grooves,
piston bores and metal to metal moving surfaceswith Dow
Corning 55-M pneumatic grease.

O Note: alf torques specified in this manual are assem-
bly torques and can be expected o fall off, offer assermbly
is accomplished. Do not retorque after initial assembly
torques fall,

To reassemble the service brake valve, reverse the disas-
sembly procedure.

SPRING BRAKE VALVE

The spring brake valve is located under the vehicle floor, at
the bottom of the spare tire compartment. The function of
the spring brake valve is to supply a specific, limited hold-
off pressure to the spring brakes, and in the event of foss of
no. 1 service air pressure, to modulate the spring brakes
through the use of the service brake valve.

The valve has four alr connection pors and a diaphragm
protected exhaust port. Each air connection port is labe-
led with embossed letlers to assists in the identification.
Two (2) 5/16" diameter holes are provided In the integral
mounting bracket of the valve body.

0-RING
(L ARGE)

PESTON

0-RING
(smarL)}

BODY
CHECK VALVE

CHECK VALVE
SPRING GUIDE

CHECK VALVE
SPRING

PiPE
PLUG

EXHAUST
COVER
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Operation — Initicl air system charge

Piston 8

Check valve

Initial charge alr, from #1 & #2 sewvice reservoirs flows
through the park conlrol valve and entfers the spring brake
valve supply part, Alr entering the supply port flows past
infet and exhaust valve B to the underside of piston 8 and
out the delivery port of the spring brake valve to the emer-
gency air connection af the spring brake actuaior, Note
that the springs above piston B force 1t into contact with
inlet and exhaust valve B. In the position shown the exhaust
is closed and the inlet is open.

Operation — Air brake system fully charged

#2
Setvice
reservoir

C 2

#1
Service
resesvoir

C 2

#2
Service Piston A
rEsetvoI
i
Setvice
reservoIr
Infet & Exhaust A
"
I 2
Doubste Park control
check
— valve

Piston A

Charging - Belows 55 p.s.i.

Alr flowing from the No. 1 reservoir only enters the resesvoirs
port of spring brake valve. Thisair remains under piston Aas
system pressure builds, With No. 1 reservoir pressure below
approximately 55 P.S.|. the spring above the piston Aforces
it info contact with infet and exhaust valve A causing the
exhaust fo seal and the inlet fo open.

Piston 8

Check valve

[niet &
Exhaust
B

Exha.st

§ Park conteot

Boubte
chech
valve

lII. System fully charged
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With air systemn pressure above approximately 55 P.S.I. in
No. 1 & 2 service reservairs, piston A has moved against the
force of the spring above I, allowing the inlet of valve A to
close and opening the hollow exhaust passage through
piston A

When air pressure beneath piston 8 Is approximately 95

Operation — Normal service reservoirs 4 &
2 charged

IMIANUAL. 12

AIR SYSTEM

P.S.L, piston B rises slightly, against the force of the springs
above It, allowing the inlef of valve B to close. The exhaust
through valve B remains closed. The closing of the inlet
portion of valve B traps approximately 95 P.5.. in the hold-
off cavity of the spring brake actuators while allowing full
air system pressure to build else-where.

When a senvice opplication is rnade by actuating the dual
brake valve, air from the No. 2 delivery circuit is delivered
from the brake valve fo the control port, and is stopped at
the closed inlet of valve A No movement of the internat

#2

#i
Service
reserveir

—

falet & Exhaust A

#2
Service Piston A Piston B
reservoir \M/
#1 o
Setvice
reservoic o Check vatve
Infet & Exhiaust A
— —_
gy l !
¢ '
Inte &
Exhaust
8
Exhaust
J
Dauble
check Pazk contiol
J valve

58-3 Il L

components of the spring brake valve fakes place. Airfrom
the No. 1 delivery circuit of the dual brake valve acfuates
the service section of the spring brake actuaiors.

Normal service application

Service Piston A Pisten B
tesenvoir \flf—\j_/

e Check valve

— v

Inlet &
Exhaust

Exhaust

Park control
_J check
valve

-loss of no.2 reservoir

@R Service application
T
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Operation — Service application with loss
of No. 2 reservoir pressure

In the event air pressure is lost in No. 2 reservoir, the No. 1
reservoir as well as the parking conirol valve wiltbe protec-
ted through the action of the double and single check
valvesin the airsystemn, A service application of the dual air

MAINTENANCE
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brake vaive in this situation results in littie or no air being
delivered from the No. 2 delivery ¢ircuit to the confrol port
of the spring brake valve, No movement of the spring
brake vaive Internal components takes place, Braking is
assured since the No. 1 senvice resenvair is profected and
the No. 1 delivery circuit of the dual brake valve will apply
the service of the spring brake actuators.

Operation — Service application with loss
of No. 1 reservoir pressure

When air pressure in the No. 1 service reservoir falls belfow
approxirnately 55 P51, the pressure bencath piston A is
insufficient to resist the spring force above and piston A
rmoves info contact with valve A, Intial contact between
plston Aand valve A closes the holtow exhaust passage of
piston A Confinued movement of the piston opens the
inlet of valve A,

The No. 2 senvice reservolr and the park conirol valve are
protecied from pressure loss by the action of the Double
Check Valve.

When a service application of the dual brake valve is

$8-3 II Gl

#2 Piston A
Service Pision B
resorveir \MI

#i S
Service
Teservoir - Check vatve

Intet & Exhaust AT
- i
Exhaust
B
Exhaust
ahack” Park control . "
L vale Service application

-loss of no.1 reservoir

mads, air delivered from the No. 2 delivery circuit of the
dual brake vatve enters the spring brake valve control port.
Air entering the control port, now moves past the inlet of
valve Aand is conducted through a passage in the body
to the underside of piston B. The added force of air pressure
beneath plston B, moves up, opening the exhaust of valve
B. Whenthe exhaust of vaive Bopens, air pressure trapped
in the emergency section of the spring brake actuator is
allowed to escape resulting in a brake application by the
emergency section. The amount of air pressure released
frorn the spring brake is In proportion o the amount of air
pressure delivered to the control port of the spring brake
valve by the No. 2 delivery of the dual brake valve.
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Operation — Parking

#2
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Piston B

Service
feservoir Piston A I_\_f—l\

#1 o
Service
resesvoir i Check valve

Intet & Exhaust A
—~ e
T '/ [N
_1 i 1
Exhaust
B

Exhaust

Dj_

Double
check Park control

__J valve

With both system #1 and #2 intact when the park control
valve Is placed in the "park” orexhaust position, the spring
brake valve supply of alr pressure and the afr pressure in
the spring brake actuator cavities is exhausted. The single
check valve in the spring brake assists this exhaust of air
pressure from the spring brake by alfowing the oir below

Park application

piston B 1o flow back out the open exhaust of the park
conirol valve. When air pressure below piston B has drop-
ped sufficiently, piston B moves down opening the inlet of
valve B thus providing an additional exhaust passage for
air exhausting through the spring brake valve from the
spring brakes,

Preventive maintenance

After every 3,600 operating hours, 100,000 miles or yearly,
clean and inspect all parts. if signs of wear or deterioration
are found, install new parts using only genuine Prevost
replacement parts.

SERVICE CHECKS

Cperating checks

Block vehicle and hold by means other than vehicle
brakes. Charge air brake systemn fo governor cut-out
pressure.

1) Place parking control valve in the “park” position,
Observe that the spring brake actuators apply promptiy.
In the delivery port of the valve install a test gauge known
fo be accurate. Place the parking control valve in the
“release” position. Observe that the spring broke actua-
tors release fully.

2) Withthe parking control valve in the “release” position,
note the gauge pressure reading. If the pressure reading is

lower than governor cut-out pressure, the valve must be
repaired of replaced.

3} Place the parking control valve in the “park” position,
the gauge reading should drop fo zero promptly. A slow
release of pressure could indicate faulty operation of the
single check valve,

4) Place the parking control valve in the “release” posi-
tion. Locate the number one service reservolr and drain i
completely.

Apply the foot brake valve severat times and note that the
pressure reading on the gauge decreases each time the
foot brake vailve is applied. After the foot brake valve has
beeon applied several fimes, pressure on the gauge will
drop tothe point where release of the spring brake actua-
tors will no longer occur,

Leakage check

With the air system fully charged and the parking conirol
valve inthe “release” position, coat the exhaust port and
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around the valve corner with ¢ soap solution. Slight lea-
kage is permiftted.

If the Spring Brake Valve does not function as described
above, or leakage is excessive, it is recommended that it

be replaced. if it is not possible, the valve can be repaired
wilh genuine Prevost parts.

REMOVAL

1) Prior to removing the spring brake valve, apply the
parking brakes and drain all the vehicle reservoirs.

2) Identify or mark all air line before disconnecting them
from the spring brake valve.

3) Remove the two mounting bolts from the spring brake
valve and remove the valve.

DISASSEMBLY
1) Remove the sccketl head pipe plug.

2) Rermove the check valve soring, spring guide, and the
check valve.

3) Remove the two Philips head screws and remove the
exhaust cover.

4) Separate the exhaust diaphragm from the cover.
5) Remove the intet and exhaust valve assembly,

6) Remove the inlet and exhaust valve cap nut and sepa-
rate the cap nut O-ring.

7) Remove the valve stop, valve spring and inlet and
exhaust valve,

8) Remove the four Philips head screws and lockwashers
that secure the cover to the body.

B Caution: The cover is under a spring load, and
should be held while removing the screws.

2) Remove the cover and the three piston springs.

10) Remove the small piston and the small and laiige
Q-fngs.

11} Remove the large piston and the large and smail
O-rings from if,

CLEANING & INSPECTION

Wash all metal pars in cleaning solvent and dry them,
Inspect all parts for excessive wear or deterioration,
Inspect the valve seats for nicks or burs,

Check the springs for cracks or corosion,

Replace all rubber pars and any part not found to be
serviceable during inspection, using only genuine Prevost
replacement parfs.
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ASSEMBLY

Prior to reassembly of the Spring Brake Valve, lubricate all
O-1rings, O-ring grooves, piston bores and metal fo mefal
moving surfaces with sllicone base lubricant.

LI Note: All torques specified in this manual are assem.
bly forques and canbe expected fo foll off, ofter assembly
is accomplished. Do not retorque affer inifial assembly
forques fall,

To convert inch pounds of torgue 1o foot pounds of tor-
ques, divide inch pounds by 12.

inch pounds = Foot pounds
12

To convert foot pounds of torgue in inch pounds of forque
multiply foot pounds by 12,

Foot pounds x 12= Inch pounds

1) Assemble the check valve, valve spring guide and
valve spring and insert them in the body.

2) Apply apipe sealant to the socket head pips plug and
install it In the body. Tighten to 130-170 inch pounds of
torques,

3} Place the intet and exhaust valve assembly into the
vatve body.

4} Secure the exhaust cover using the two 10-24 Philips
screws and thelr lockwashers.

5) Tighten the screws to 20-30 inch pounds of torque.
insert the exhaust diophragm into the exhaust cover.

6) Place infet exhaust valve in the body and install the
valve spring and valve stop.

7} Install the O-ring on the cap nut and instalt the cap nut
in the body. Tighten to 100-125 inch pounds of torque.

8) install the smalt ond large O-rings on the small diame-
ter piston and insert the piston in the body.

@} Intall the large and small O-rings on the large diometer
piston and Insert the piston in the body.

10) Install the piston springs in their respective pistons.

11) Secure the cover to the body using the four %"-20
Philics head screws and lockwashers.

12) Tighten the four screws using 50-80 inch pounds of
forque,
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QUICK RELEASE VALVES

Description

The quick-release vaive speeds up the release of air pres-
sure from the front brake chambers. Whena brake valve ap-
plicationisreleased, the exhaust of the quick-releasevalve
opens and the air pressure accumulated in the brake
chambers is exhausted through the quick-release valve,
rather than exhausting back through the brake valve.

Aline from a delivery port of the brake valve is connected
to the top port of the quick-release valve. The two side
ports are for brake chamberconnections and the bottom
port is the exhaust.

Operation

When a brake valve application is made, air pressure
enters the fop port of the quick-release valve, moves the
diaphragm down, closing the exhaust port. At the same
time this air pressure forces the edges of the diaphragm
down and flows past into the brake chambers.

As soon as the brake chamber pressure beneath the dia-
phragm equals the air pressure being delivered by the
brake valve, the diaphragm spring forces the outeredges
ofthe diaphragm against the body seat. The exhaust port
is sfill sealed by the center porfion of the diaphragm.
When the brake valve is released, air pressure above the
diaphragm raises it and the exhaust port opens dllowing
brake chamber pressure o release.

Body

Cover

Grommet

S 0 A S
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Diaphragm

Cap Screw
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Maintenance

Every 3,600 operating hours, 100,000 miles or yeary, clean
exhaust port and check the vaive for leakage as outlined
below.

Leakage test

Make and hold o foot brake valve application and coat
exhaust port with soap solution. Leakage of aone (1) inch
bubble In three (3) seconds is permitted, Coat body and
cover with soap solution. No leakage permitted between
body and cover.

If the quick-release valve does not function as described
or if leakage is excessive, if is recommended that it be
replaced.

Removal and installation

Drain air brake systemn. Disconnect air lines from quick-
release valve. Remove mounting bolls, and then valve,

To re-install mount quick-releqse valve with its exhaust port
pointing down. Connect brake valve to top port and
brake chamber lines to side ports. Make sure exhaust port
is not resfricted,

RELAY VALVES

Description

The Relay Valve functions as o relay station to speed up
the application and release of the brakes. The valve is
mounted at the rear of the vehicle in proximity to the
chamberlt serves. The valve operates as aremote control-
led brake valve that delivers or releases air fo the cham-
bers in response fo the control air delivered to it from the
foot brake valve.

OPERATION
Application

Alr pressure deliverad to the service port enters the small
cavity above the piston and moves the piston down. The
exhaust seat moves down with the piston and seaison the
inner or exhaust portion of the intef/fexhaust valve, sealing
off the exhaust passage. At the same time, the ouler or
intet portion of the inlet/exhaust valve moves off its seat,
permifting supply air to flow from the reservoir, past the
open intet valve and into the brake chambers.

12
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Balance

The alr pressure being detivered by the open inlet valve
also is effective on the bottom area of the relay piston.
When air pressure beneath the piston equals the service
air pressure above, the piston lifts slightly and the inlet
spring returns the infet valve to Hs seal. The exhaust
remains closed as the seivice line pressure bafances the
defivery pressure. As delivered air pressure s changed, the
valve reacts instantly to the change holding the brake
application at that level,

Exhaust or release

When alr pressure from the service port and air pressure in
the cavity above the relay plston is exhausted, airpressure
beneath piston lifts the relay piston and the exhaust seat
moves away from the exhaust valve, opening the exhaust
passage. With the exhaust passage open, the air pressure
in the brake chambers is then permitted o exhaust
through the exhaust port, releasing the brakes.

Maintenance

Every three months. 25,000 miles {40,000 km )} or 900 opera-
Hing hours, check for proper operation.

Operational and leakage test:

1) Chock the whesls, fully charge alr brake system and
adjust the brakes.

2) Make several brake applications and check for
prompt application and release at each wheel,

3) Check for infef valve and O-ring leakage: with the
sewvice brakes released, coat the exhaust port and the
creq around the retaining ring with a soap solution; 17
bubble in 3 seconds leakage is permitted.

4) Check for exhaust valve leakage: with the service
brakes fully appllied, coat the exhaust port with a soap
solution; 1”7 bubble in 3 seconds leakage is permitfed.
Couat the outside of the valve where the cover joins the
body to check for seal ring leakage; no leakage is
permifted.

If the valves do not function as described above, or if
leakage is excessive, I is recommended to replace them.

REMOVAL AND INSTALLATION

Removai
1) Block and hold vehicle by means other than alr brakes.

2) Drain brake systerm resenvoirs.

3) dentify gk lines and disconnect them from valve.

4) Remove mounting bolfs, then valve.
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Installation
1y Clean air lines.

2} Inspect all ines for damage and replace ds necessary.
3} Install valve and fighten mounting bolis,
4) Connect air lines to valve.

5) Test valve as outlined In "Operational and leakage
Test™.

AR COMPRESSOR

Description

The function of the aqir compressor is fo provide and
rmaintain air under pressure to operate devices In the air
brake and auxillary qir systerns.

The alr compressor is a two cylinder single state, reciproca-
fing compressor with o raled displacement of 15.5 cubic
feet (439 dm?) of air per minute at 1250 RPM.

The compressor assembly is made up of three cast iron
sub-assemblies; the cylinder head, the cylinder block and
the crankcase. The cylinder head houses the discharge
vaiving and is insialled fo the cytinder block. The cylinder
biock houses the cylinder bores and Inlet valves and is
installed 1o the crankcase. The cronkcase houses the
crankshaft and main beardngs.

The cylinder head and block are cooled by coclant rou-
ted to the compressor from the engine cocling system,
Lubrification of the internal parts of the compressor is pro-
vided by the cil feed line from the engine’s pressurized ol
systemn,.

OPERATION

The compressor is driven by the vehicle engine and is
operating continuously while the engine is running. Actual
compression of dir is controlled by the compressor unloa-
ding mechanism and the governor. The governoris moun-
fed on the comprassor and maintains the brake systern ale
pressure 1o g preset maximum and minimum pressure
level,
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Intake & Compression (Loaded):

During the downstroke of the piston, a slight vacuum crea-
ted above the piston causes the inlet valve to move off its
seal. Almospheric air is drawn in through the compressor
intake, past the openinlet valve, and on fop of the piston.

TO RESERVDIA

INLET VALVE

UNLOADER
PLUNGER

DiSCHARGE ——,
VALVE

INTAKE
STRAAINER

INTAKE
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DISCHARGE — ————— - Fadtadi ] i NLET VALVE
VALVE J

PisTON — | INTAKE

As the piston starts its upward siroke, the air that was
drawninonthe down siroke isbeing compressed. Now, air
pressure on fop of the Intet valve plus the force of its spring,
returns the Inlet valve to its seat. The piston continues the
upward sttoke and compresses the air sufficiently o over-
come the discharge valve spring and upseat the discharge
valve. The compressed dirthenflows past the opendischarge
valve, into the discharge line and on to the reservolrs.

As the piston reaches the fop of its stroke and starts down,
the discharge valve spring returns the discharge valve to
its seat. This prevents the compressed alrin the discharge
line from returning to the cylinder bore as the intake and
compresston cycle is repeated.

Non-compression (Unloaded):

When the dir pressure in the reservoir reaches to high
pressure setting of the governor, the governor opens, allo-
wing alr to pass from the reservoir through the governor
and indo the cavity beneath the unioader pistons. This lifts
the unloader pistons and plungers. The plungers move up
and hold the inlet valves off their seats.

With the inlet valves held off their seats by the unloader
pistens and plungers, airis merely pumped back and forth
between the two cylinders. When air is used from the
reservoir and the pressure drops fo low pressure setting of
the governor, the govermnor closes and in doing so exhauts
the air from beneath the unloader pistons. The unloader
saddle spring forces the saddle, pistons and plungers
down and the inlet valves return o their seats. Compres-
sion Is then resumed,

&R YO RESERVOIR

DISCHARGE --~— ="+ 3 (% /
VALVE lj z S |
L=

INLET VALV

UNLOADER
PLUNGER

PISTON

e —INTAKE
STRAINER

l FROM GOVEANOR

STROKE

UNLOADING

Maintenance

Every & months, 1,800 operating hours or 50,000 miles
(80,500 km), remove the discharge flibings and inspect
the compressor discharge port and discharge line for
excessive carbon deposits. If the excessive build-up is
noted in elfher, the discharge line must be cleaned and
the alr induction systemn, olf supply system and if neces-
sary, feplace comypressor. Check for noisy compressor ope-
ration which could indicate a worn drive gear coupling.
Check all compressor mounting boits and retighten
evenly if necessary. Check for leakage and proper unloa-
der operation,

B Caution: should it be necessary to drain the engine
cooling systemn to prevent damage from freezing. the
cylinder head of the compressor must also ke drained.
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GENERAL SERVICE CHECKS

inspection

IFis of the utmost imporance that the compressor receives
a clean supply of dir. The connection of the compressor
infake to the engine air cleaner must be properly installed
and maintained. Check the comipressor mountings to be
sure they are secure.

inspect the oil supply and return lines. Be sure these lines
are properly instatted and that the compressor is gefting
the proper supply of oil, and just as important, that the oll is
retuining to the engine. Check the coolant lines to and
from the compressor. Check the unlcader mechanism for
proper operation.

Operating and leakage tests

The air compressor must be capable of raising air system
prassure from 85 10 100 psi In 25 seconds or less. This test
must be performed with the engine operating af maxi-
mum recommended governed speed.

leakage past the discharge valves can be detected as
follows: Remove the discharge line and cylinder head
from the compressor and apply shop alr back through the
discharge port. Coat the discharge valve seats with scap-
suds. Bubble leakage is permitfed.

The unloader pistons can be checked for leakage s fol-
lows: Build up the alr system to governor cut-out and shiut
off engine, Llisten for escaping air at the compressor
intake. To pinpoint leakage, apply a small amount of ot
around the unloader pistons. No leakage permifted.

Ifthe comprassor does not function as described above, or
leakage Is excessive, it is recommended that it be repla-
ced or exchanged for a rebuilt unif.

Removal and installation

Drain the air pressure from all the reservolrs in the system,
Disconnect all al, water, and oit linss leading to and from
the compressor. Remove the four (4) compressor moun-
fing bolts, Then, remove compressor and drive gear, Ins-
pect drive gear for visible wear or damage. Since this part
ts precision fiffed, it must be replaced If its is worn or
damaged,

To install the compressor, reverse the above procedure,

Testing rebuilt compressor

In order to properly test a compressor under operating
conditions, atest rack for correct mounting, cooling, fubii-
cating, and driving the compressor is necessary. Such tests
are not computsory if the unit has been carefully rebuilt by
an experienced person. A compressor efficiancy or build-

MAINTENANCE
_12 ____MANUAL

BRAKE & AIR SYSTEM

PAGE

up test can be run as follows: An engine lubricated com-
pressor must be connected to an ol supply line of at least
16 pounds pressure during the test and an off return line
must be installed to keep the crankcase drained.
Caonnectio the compressor discharge port, areservoirwith
a volume of 1500 cublc inches, Including the volume of
connecting line. With the compressor operating at 2100
rpm, the time required to rafse the reservolr pressure from
85 psi to 104 psi should not exceed 5 seconds. During this
tast, the compressor shouid be checked for gaskef lea-
kage and noisy operation, as well as unfoader operation
and leakage,

Troubleshouting

The following is a list of the most commonly experienced
compressor deficiencies and their probable causes.

Excessive build-up and recovery time

1) Restriction in the compresser inlet or discharge lines of
cavities.

2) Leaking or broken discharge valves.
3) Inlet valves worn exceassively or stuck open.
4) Excessive air systern leakage

5) Excessive wear on piston rings and/or cylinders.

Noisy compressor operation
1) Excessively worn drive coupling.

2) Worn or burned out bearings.
3) Excessive wear,
4} Improper lubrication to the compressor

5) Restrictions in the cylinder head or discharge line,

Excessive oil passage
1) Asmall, kinked, or restiicted oll return line.

2) Back pressure from the engine crankcase.

3) High inlet vacuum at the compressor,

4) Excessive engine oll pressure,

5) Defective oil seql or oil seal ring in the end cover(s)

6) Piston rfings improperly installed.

7) Excessive ring or cylinder wear.
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Compressor fails to unload
1} Defective or worn untoader pistons of bores,

2) Inlet cavity restrictions.
3) Defective governor.

4) Unloaderline from govencr pistons kinked or the cavity
baneath the untoader pistons restricted.

5) Unloader mechanism binding or kinked.

SPECIFICAHONS

Number of cylinders 2
Bore size 2.75"
Stroke 1.84°
Displacement @ 1250 RPM 16.5 CU. FL
Maxirnum recommended RPM 3000
Minirmum cocolant flow at moximum RPM 2.5 GAL/MIN,
Recommended maximum inlet temp. 260°F
Recommended maximum discharge temp, 400°F
Minimum pressure required to unload 60 PSl
Recormmended dlr induction naturally aspirated only
Weight 46 lbs. (approx.)
GOVERNOR

Description

The govemnor, operaling in conjunctlon with the com-
pressorunioading mechanism, automatically controls the
air pressure in the air brake or air supply system betweesn
the desired, predstermined maximum and minimum
pressures. The compressor runs continually while the
engine runs, but the actual compression of airls controlled
by the govemor actuating the compressor unloading
mechanism which stops or starts compression when the
rnaximum oF minimum reservoir pressures are reached, The
govemor has a piston upon which air pressure acts to
overcome the pressure setting spring and control the inlet
and exhaust valve to elther admit or exhaust air to or from
the compressor unloading mechanism,

Operation

Reservoir air prassure enters the governor at s reservoir port
and acts on the area of the piston and beneath the inlet
and exhaust valve. As the air pressure builds up, the piston
roves against the resistance of the pressure setting spring.
The piston and inlet and exhaust valve move up when the
reservoir air pressure reaches the cut-out setting of the
govemnort. The exhaust stern seats on the inlet and exhaust
valve and then the inlet passage opens. Resorvoir alr pres-
sure then flows by the open inlet valve, through the pas-
sage In the piston and out the unloader port fo the com-
pressor unloading mechanism. Alr also flows around the
piston and acts upon the additional area of the piston. This
additive force wich results from alarger area on the piston
assuros a positive action and fully opens the inlet valve.,

or lower piston O-fing.

As the system reservolr air pressure drops to the cut-in
setting of the governor, the force exerted by the air pres-
sure on the piston will be reduced so that the pressure
setting spring willmove the piston down. The inlet valve will
close and the exhaust will opsn. With the exhaust opean,
the air in the untoader line will ascape back through the
piston, through the exhaust stem and out the exhaust port.

Preventive maintenance

Every 3 months, 25,000 miles or 200 operaing hours clean
or replace filters. If filters are removed, they should be
replaced with new filters.

Every 6 months, 50,000 miles or 1800 operating hours, disas-
semble, clean and replace parts if necassary.

SERVICE TESTS

Operating tests

Start engine and build up air pressure in the air system and
check the pressure registered by the dash gauge or tast
gauge af the time the governor cuts out, stopping the
comprassion of air by the compressor, the cul-out pressure
should be approximately 115-118 p.si. (793-814 kPa)
maximum.

With the engine still running, make a serles of brake appli-
cations to reduce the air pressure and observe at what
pressure o governor cuts-in the compressor. Asin the case
of the cut-out pressure, the cut in pressure should be 95-
105 p.sl (655-724 kPa). Never condemn or adjust the
governor pressure settings unless they are checked withan
accurcie test gauge or a dash gauge that is registering
accurately. if the pressure settings of the gouvernor are
inaccurately or it is necessary that they be changed, the
procedure is as follows:

a) Remove the top cover from the governor.
b} Loosen the adjusting screw locknut.

¢) To raise the pressure settings, turn the adjusting screw
counter-clockwise.

To lower the pressure settings, fumn the adjusting screw
clockwise,

[1 Note: The pressure range between cut-in and cut-out
is non-adjusiable.)

Lleakage Test

Leakage tests on the D-2 Govermnor should beinboth cut-in
and cut-out position.

Cut-in position

Apply soap solullon to exhaust port. Slight bubble leakage
permitfed. Excessive leakage Indicates o faulty inlet valve
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Cut-out position

Apply soap solution to exhaust port. Slight bubble leakage
permified. Excessive leakage indicates o faully exhaust
valve seal, stern, O-ling or upper piston O-rfing.

If the governor does not function as described ofleakageis
exceassive, It Is recommended that it be replaced with a
naw of remanufactured unit, of repaired with genuine
Prevost parts.

Removal and installation
Apply parking brake.

Drain air brake system and disconnect reservolr air line,
Remove governor mounting bolfs, then governor.

Clean mounting pad on both compressor and governcr
block. Clean connecting line, of lines. Also be sure com-
pressor unloading port Is clear and clean,

install governor using a new govermor mounting gasket.
Connect air lines to govemnor. Test governor as outlined
earlier.

1
COVER

16 RETAINING ADJUSTING 2
RING mn. SCREW
ADJUSTING SCREW 3
15 UPPER SPRING LOCK NUT
SEAT BODY 4
14 PRESSURE
SETTING
SPRING

13 SPRING
GUIBE

Lowen A,
12 ssf’gﬂg . =Y = EXHAUST STEM 5
B N wriNG

EXHAUST STEM &

= e FILTERS 7

1 O-RINGS

10 9
INLEF EXHAUST  INLET EXHAUST PISTON 8
VALVE VALVE SPRING

Governor - Sectional view
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Disassembly
Clean governor exterior of road dirt and grease.

Unscrew the top cover (1).

With a pair of retaining ring pfiers, remove the spring
assembly refalning ring (16).

Remove the adjusting screw (2) and spring assembly.

Remove the lock nut {3). then the hex-shaped upper
spring seat (15) from the adjusting screw.

Remove the pressure setting soring (14), lower spring seat
{12), spring guide (13)and the otherlower spring seat (12)
from the adjusting screw.

Remaove the exhaust stem and is spring from the fop of the
piston. With the body In the inverted posltion, fap lightly
and remove the piston,

Remove the inlet and exhaust valve spring (9) and the
valve (10} from the piston,

Remove the two piston O-rings (11) and with a hooked
wlre remove the exhaust sfem O-ring (11).

Clean or remove the unloader and reservoir port filters (7).

Cleaning and inspection
Clean all metal pars in meneral spirits.

Wipe rubber parts dry.

Inspect body for cracks or other damage. Be particularty
careful that all air passages in the body, fitters, exhaust
stemn, and piston are not obstructed.

Check springs for craks, distortion, or corrosion,

Replace all parts which are worn or dammaged.

Assembly

Prior to assembly lubricate the lower body bore, the fop of
the piston, the piston grooves, piston O-rings, spring guide
and ajusting screw with Dow Corning 55-M pneumatic
gregse.

install the exhaust sterm O-ring (11)in Ifs groove in the stem
bore of the piston.

Instailt upper and lower piston O-1ings (11).

Drop the inlet and exhaust valve {10) into place af the
boftom of the piston.

— =
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Install the inlet valve spring (9) with the small end against
the valve. Press the spring down unil the largercoiled end
snaps into the groove inside the piston.

Position the exhaust stemn spring (5) over the exhaust stem,
then carefully press the stem info the stem bore of the
piston.

install the piston in the body.

Install one lower spring seat (12), spring guide (13), the
other lower spring seat {12), pressure setiing spring (14),
and the hex-shaped upper spring seat (18) on the
adjusting screw, in that order. Screw the upper spring seat
(15) down untit the dimension from the fop of the seat to
the boftormn of the stern head 1s aoproximately 4-7/8
inches.

Install the tock nut (3).

Before placing the adjusting screw and stem assembly in
the governorbody, check fo be sure the exhaust stem (6)
and its spring are in place in the piston.

install the adjusting screw (2) and spring assembly and
retaining dng (16).

Perform operating and leakage checks as outlined under
Service Checks section.

After checks have been completed, top cover should be
screwed on tightly until it seals the body against the
antrance of any foreign matter.

If necessary, install new fillers in the reservolr and unloader
ports. These cup-shaped filters can be instalied with the
head of a pencil.

AIR DRYER

Description

The air dryerisinstalled between the drive axie and the tag
oxle, on the right side of the vehicle. The purpose of the air
dryer is fo remove any water and oil vapor from the air
system, by means of condensation and a desiccant. This
provides longer component life and helps prevent fieeze-
up. The system s self-purging during the unloading cycle of
the air compressor.

The housing assembly consists of two cylindrical steel
stampings welded together. A safety valve is mounted In
the lower housing assembily protecting against excessive
pressure build-up within the housing.

The desiccant sealing plate assembily s focated midway
in the housing assembly and houses a replaceable ball-
type single chack. Also located inthe plate assembly is the
purge orifice,
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The desiccont carfridge and the pleated paper oil filter
are removable and comprise a complefe serviceable
unit,

The destccant beads, which are referred to as the “drying
bed”, are a diying substance that has the unigue property
of exposing a tremendous surface area in proportion to ifs
bulk. One pound of the desiccant beads has about two
rniflions square feet of absorptive area made up of alarge
number of submicioscopic cavities in each bead, Eoch
desiccant absorbs or colects maoisture.

The desiccant beads are held in place by steal pedora-
ted plates and fliter cloths. The fop plateis held in place by
a spring and the boltiom plate rests on ¢ shoulder
approximately 1/8” (3.1 mm) from the bottom of the cai-
tridge housing.

The end cover assembly is retained by a lock ring, caps-
crews and refainers and houses the purge valve and hea-
ter assembly.

The heater and thermostat assembly prevents freeze-up in
the purge drain valve when the dryer s used in severe
winter conditions.

The 120 watt, 24 volt DC heater and thermostal assembly
has an operating range between 50°F-85°F (10°C-29°C),

L] Nofte: The heater and thermostat assembly provided
with the airdryer has a 3/16" (4.7 mm)diameter threaded
slectiical terminal protected by a boot and is non-
serviceable.

Operation

The operation of the Type AD-2 dryer can be best descri-
bed by separating the operation into two cycles: the
charge cycle and the purge cycle.

Charge cycle

Compressor in compressing cycle — With the compresscr
Inits "loaded" or compressing cycle, air from the compres-
sor enters the alr dryer through the discharge line. When
the air, along with the water and contaminents, enter the
qQir dryer, the velocity or speed of the alrreduces substan-
tially and much of the entrained liquid drops to the bottom
or sump of the air dryer. The inliial air flow is toward the
bottom of the dryer, but alr flow direcfion changes 180° of
the bottom of the air dryer, dropping sore water and olil.

The air now passes through the coil filker which removes
some olf and foreign material but does not remove water
vapor. At this polnd, the air remains saturated with water.
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The filtered air and vapors penetrate the desiccant drying
bed and the absorptions process begins. Water vapor is
rermnoved from the air by the dessicant.

The unsaturated “diy air” passes through the ball check
valve and purge orifice into the purge volume. From the
purge volume air flows through a check valve and the air
reservoir.

Purge cycle:

When desired air system pressure is reached, the governor
cuts out (115-118 p.si, 793-814 kPa), pressunzing the
unloader cavity of the compressor which unloads the
comprassor {non-compressing cycle).

The line connecling the governor unloader port to the end
cover purge valve port (bottom of the air dryer) is also
pressurized, opening the exhaust of the purge valve to
afrosphere. With the exhaust of the purge valve open,
contaminents in the discharge line and dryer sump are
purged, or forced past the open exhaust out to af-
mosphere.

The reverse airflows across the desiccant starts the removal
process of moisture from the destccant surface. Dry air
flowing from the purge volume through the purge orifice
and across the drying bed further dries the deslccant,

The combination of these reverse flows stips the water
vapor from the dessicant {diying bed). This normally takes
between 12-15 seconds.

The desiccant becomes activated from this cycle and is
now ready for another charge cycle, which occurs when
the compressor returns to the compressing cycle,

PREVENTIVE MAINTENANCE & CHECKING
SERVICEABILITY
Every 25,000 mites (40,000 km) or every 3 months:

1) Check for moisture In the brake alr systern by draining
air reservoirs and checking for presence of water. In areas
where more than approximately ¢ 3¢° range of tempe-
rature is cornmon, small amounts of water can accumulaie
in the air brake system due to condensation. The presence
of small amounts of water due to condensation is normal
and should not be consldered asanindication that the air
dryer is not performing properly.

The desiccant cartridge should be replaced or rebuilt
when it has been determined that the dessicant is conta-
rinated and does not have adequate water absorption
capacity. However, the following checks should be made
before replacing the dessicant cartridge to ascertain that
the water accumulation is not related to the below listed
items.
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a) An outside air source has been used to charge the
system. This air did not pass through the diying bed.

b} Airusage exceptionally high and not normal for the
coach. This may be due to aceessory air dernands or
some unusual dir requirement that does not aliow the
comprassor to lcad and unload (compressing and
non-compressing cycle }in a normal fashion. Check for
high air system leakage.

2} Check mounting bolts for tightness. Check alt air and
electiical connections.

3} Check the operation of the infegral single check valve
in the air dryer. Build the air system to govemnor cut-out
{115-118 psl. 793-814 kPa) and observe the test air
gauge instailed in the wet air tank reservoir. Arapid loss of
pressure could indicate o failed check valve, This can be
confirmed by checking at the purge valve exhaust,

O Note: Purge vaive will be open when govemor cut-
out (115-118 p.s.i, 793-814 kPa) pressure is reached. Allow
two minutes for purge cycle before testing the check
valve.

4) Check for excessive leakage ot the purge valve by
coating the exhaust with a soap solution while the com-
pressor is loaded (compressing air).

5} Check the operation of the safety valve by pulling the
exposad stem while the compressor is loaded {compres-
sing «ir). There must be an exhaust of air white the stem is
held and the valve should reseat when the sfem is
released.

6) Check all air lines and fittings leading fo and from the
air dryer for leakage and integiity.

7) Check the operation of the heater and thermostat
during cold weather operation. This can be done by allo-
wing the end cover assembly to cool betow 50°F (10°C)
and festing the end cover when the ignition is furned on.
The end cover should be warm fo the touch within a few
moments, Warming should cease at about 85°F (29°C).

The desiccant change Inferval may vary: however, it Is
generally recommended that the dessicant be replaced
every 12 months. If experience has shown that extended or
shortened life has resulted for a particularinstaliation, then
the yearly can be increased or reciuced accordingly.

Rebuiiding the air dryer

If, after completing the routine serviceability tests, it has
been determined that one or more components of the alr
diver requires repiacement or maintenance, rebuilt or
replace compenents of the air dryer using only genuine

Prevost replacement parts or kits.
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Removal of desiccant carlridge

1) Make certain the vehicle is safety parked. Block the
wheels if necessary.

2) Drain the air system complefely, being sure that the
lines, leading into and ouf ¢f the airdryer are at atmosphe-
ric pressure.

3) Disconnect the air line from the end cover and mark
location of this port on the air dryer.

4)Disconnect the heater wire.

5} Loosen the three capscrews on the end cover and tum
the refaining clamps aside (capscrews may be leff finger
fight).

6) Locate the notchinthe dirdryer shell. While pushing the
end cover up info the dryer, Insert the blade of a screwdri-
ver in the notch and slowly pry out the ietaining ring.
Remove the end cover assembly and sef it aside
temporanty,

7} Using a %" socket wrench, remove the carfridge and
desiccant sealing plate assembly.

L] Note: Bs certain the desiccant sedling plate assem-
bly comes out with the cartridge.

Installing O-ring on end cover

Remove and rebuilding desiccant sealing
ring

Before the desiccant cartidge can be replaced or rebullt
the desiccant sealing plate must be removed, It isrecom-
mended that all non-metallic parts be replaced when the
plate is rermnoved. Removing the single hex lock nut will
permit the desiccant plate fo be separated from the
desiccant cartridge. After removing the desiccant car-
tidge:
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1) Remove the two C-ings from the desiccant plate and
discard them.

2) Remove the ball check valve refaining ¢lip and
remove and discard the wbber ball valve.

3} Clean the desiccant plate thourcughly using o quality
commercial solvent, making sure the purge orifice and
check valve seatl are clean.

4} Install a new ball check valve and replace the refai-
ning clip and screw.

5) Thoroughly lubricate the two new O-fings and install
them in their respective grooves in the purge plate,

6) Set the desiccant sealing plate aside for reinstalication
on the desiccant cartriidge.

Decissant cartridge with sealing plate removed
Replacing desiccant carfridge

Prior to installing the new replacement cartridge In the air
dryer, the following steps must be followed,

1) Carefully remove the lock nut from the cartiidge bolt
using an 11/16” open end cr box wrench.

IMPORTANT: Care must be taken not to allow the cartridge
bolt to slip out the cartiidge when the lock nutis rermoved.
Loss of desiccant material will occur should this happen,
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2) Install the previously rebuilt desiccant sealing plate on
the carttidge bolt so that the ball check retaining clip
remain visible,

3) While holding the carfridge bolf, reinstall the tock nut
on the cartridge bolt.

IMPORTANT: Before tightening the lock nut make certain
that the shoulder (the unthreaded portion) of the
cartidge bolt extends slightly above the perorated
desiccant plate.

4) By tightening the lock nut, draw the desiccant sealing
plate down Into the desiccant carfridge until the shoulder
of the desiccant sealing plate is against the cartidge
shell.

Rebuilding the desiccant cartridge

The deslccant cartridges are idendifled by the lefters BW
stamped in the hex head of the cartridge bolt, and by the
tetters and nurmnber AD-2 displayed on the bottom face of
the oil filfer.

Disassembiy of desiccant cariridge

1} Carefully remove the lock nut on top of the desiceant
sealing plate. (The plate is spring loaded, however, the
spring load is completely relieved when the nut is
removed),

2} Remove the desiccant sealing plafe and rebuilt it as
outlinad under the "REMOVING AND REBUILDING DESIC-
CANT SEALING PLATE".

3) Remove and retain the spring, spring seot, bolt and
carfridge shell, Discard the oil separator filter, the two per-
forated plates and desiccant material.

Rebuilding end cover assembly

To rernove the end cover asembly from the air dryer, follow
steps 1-6 under the section enfitle "REMOVAL OF DESIC-
CANT CARTRIDGE”, Before rebuilding the end cover, clean
the exterior thoroughly using a quality commercial solvent.

Disassembly of end cover assembly

1} Remove and discard the large O-ring around the end
cover assembly.

2} Remove the single No. 6-32 screw securing the exhaust
diaphragm and separate the diaphragm, wosher and
screws. Discard the diaphragm.

3) Remove fhe three No. 6-32 screws securing the exhaust
cover and remove the exhaust cover,

4) Remove the purge vaive assembly, the large hex cap
nut, from the end cover and discard both O-rings around
the cap nut,

53 Using a 7/16" socket wrench and a large screwdriver,
remove the 4/47-20 hex head cap screw which holds the
assembly fogsther.

6) Separate cap screw, purge valve, purge valve piston
and the piston retumn spring.

73 Discard the piston O-fing, the purge valve, and the
piston return spring. Wash all remalning parts in a com-
rnercial solvent, making sure all surfaces, bores, ports and
passages are clean and dry before reassembly.

Reassembly of end cover assembly

1) Lubricate the piston O-ing and install it on the piston,
2} Lubricate the piston bore and install the piston.

3) Install the purge piston refurn spring and piston.

4) Install the purge valve In the large cap nut 50 that the
rubber portion rests on the metal seat of the cap nut.

5) Secure the valve to the piston using the 1/4-20 caps-
crews and lockwasherand torque to 50inch Ibs. (5.6 Nm).

4) Lubricate and install the fwo cap nut C-ings.

7} Lubiicate the cap nut threads and the cap not bore of
the end cover and install the cap nut, forquing it to 180-
250 inch Ibs {20.3-28.2 Nm).

8) Secure the exhaust diaphragm to the exhaust cover
using fhe No. 6-32 Philips head screw and diaphragm
washer,

9} Secure the exhaust cover to the purge valve hex head
cap nut using No. 6-32 Philips head screws,

10) Lubricate and install the large diameter O-ing
around the end cover assembly.

[ Note: The heater and ihe thermostat assembly in the
dryerend cover are non-serviceable. DO NOT REMOVETHE
THERMOSTAT COVER. Should this assembly become defec-
tive, the end cover must be replaced.

Rebuilding outlet port check valve

1) Make certain the vehicle is safely partked. Block the
wheels If necessary.

2) Locate and remove the line connected to the oullet
port.

3) Remove the check valve from the outlet port.

4) Remove the rubber sealing fing from the extemnal
threaded portion of the body and discard it,
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5) Disassemble the check valve by unscrewing the body 8) Coat all paits with a film of barium base lubricant.

halves and note the order of the {ofth rts.
© e ordere remeva © pars 9} Reassemble the check valve and forque the body
halves to 200-225 inch Ibs, (22.5-25.4 Nm).

40) Reinstall the check valve inthe outlet port and recon-
nect the line feading to the wet air tank.

Decissant cartridge with sealing plate removed

6) Discard and replace: the chack valve, valve spring and
metal seal washer. SRRt

7) Wash alt parfs in a quality commercial solvent making installing perforated plote into shell
sure alf surfaces are clean and dry prior to reassembly.

Filling cartridge with dessicant material
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Housing Assy.

Cartridge Shell

Filter - 0il Separator
Bolt - Cartridge
Perforated Plate S/A
Conical Spring

Spring Seat

Deslccant

Lock Nut - 7/16 - 14 Hex.
Plate - Desiccant Sealing
Ball Valve

Valve Cover

nph Ring

IIOII Ring

oY Ring - End Cover

End Cover
Thermostat
Gasket
Cover - Thermostat
Spacer

IIOH Ring

"o Ring

Unit
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Type AD-2 Discharge Filter Dryer

Mgt Ring

Lo Ring

Exhaust Cover

Screw - #6-32 Thread Forming
Diaphragm

Washer - Diaphragm

Screw - #6-32 Thread Forming
Retainer Ring

Elbow

Body

Spring

Pipe Plug

Retaining Clip

Lock Washer

Cap Screw - 1/4" - 20 Hex. Hd.
Body

Spring Guide

Spring

Ball Valve

Sealing Washer

End Cap

lloll Ring
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Reinstalling desiccant cariridge
1) Wipe the Inside of the dryer clean. If solvent Is used, be
certain that no residue is left in the shell,

2) Check fo be certain a film of barium base grease is
present on the O-rings and install the cartridge and purge
plate assembly into the body. Engage the boltandtighten
to 375 inch Ibs (42.3 Nm) torque.

3) Checkthe end cover O+ing fobe cerainitiscleanand
Jubricate the O-fing with a barium base lubdcant. Install
the O-ring on the end coverand install the end cover inthe
dryer body.

4) Position the end cover as marked during removal and
install the retainer ring so that the gap in the Ang Is within
an inch of the notch in the body.

5) Grease the threads on the three capscrews and reins-
tall them with their retainers in the end cover,

6) Reconnect the air control line fo the purge valve portin
the end cover.

7) Reconnect the thermostat and heater wire.

8) Test the alr diver as outlined under the “Preventive
Maintenance and Checking Serviceabllity”,

Tap sI;eH with Iastic mallet to settle decissant
SHUTTLE VALVE

Descripfion and Operation:

The shuttle valve is located in the spare tire compartment,
under the drivers floor. Under normnal conditions, the
shuftle valve dos not play an active role in the braking
system. Should any pressure drop occur in one of the two
circuits, the shuttie valve will allow air from the other circuit
fo be directed to the parking brake valve, thus permiting
the vehlcle to be operated for a short distance.
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Maintenance:

fvery 3,600 operating hours, 100,000 mites (160,000 k) or
yvearty, check the shuttle valve for leakage and proper
operation as cutlined below.

Operating and leakage test:

To test the shuttle valve, two separately controlled air sup-
plies must be connected to the infet ports,

1) Install an accurate test gauge in the outlet port or in
Hine from cuftlet port.

2y Apply and release air to one inlet port and note that
gauge registers application and release.

3) Repeat by applying and releasing air to cther infet
porf.

4Y leakage check should be performed at intet ports of
valve in the following manner:

a) Disconnect line frorm one inlef port.

b) Apply air to other inlet port and coat opposite Inlet
port with soap solution. Permissible leckage is a one
inch butzble in five seconds.

¢) Repeat step b applying air fo other inlet port while
checking opposite inlet port for leakage.

if the shuttle valve does not functhion as described or if
leakage is excessive, it isrecommendsd that the valve be
replaced.

SAFETY VALVE

Description

The safety valveis mounted horizonfally onto the airdryer, just
above the lower airdiverbracket. The safety valve protects
the cir brake system against excessive air pressure build-
up. The valve consists of a spring loaded ball valve subjec-
ted to reservoir pressuie which will permit air fo exhaust
reservolr pressure to atmosghere if reservoir pressure rises
above 150 psi. (1,035 kPa).

Operation:

Should system pressure rise o approximately 160 p.s.i.
(1.035 kPa), air pressure would force the ball valve off lis
seaf, and allow reservoir pressure to vent o atmosphere
through the exhaust port in the spring cage. When reservolr
pressure decreases sufficiently, the spring force will seat
ihe ball check valve, sealing of reservoir pressure. This
would occur at approximately 135 p.si. (930 kPa).

Normally, the safety valve remains inoperative and only
functions if for any reason reservoir pressure rises above 150
p.si. (1035 kPa).
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Constant "popping off” or exhausting of the safety valve
can be caused by a faulty safefy valve, faulty govermnor,
faulty compressar unloading rnechanism, or ¢ combina-
tion of any of the preceeding.

Maintenance:

Every 100,000 miles (160,000 km), 3,600 operating howrs. or
vearly, the safely valve should be checked for preper ope-
ration, as described under “Operating and leakage
Checks”

OPERATING AND LEAKAGE CHECKS
Operating Test

With air pressure in the systern, pull the exposed end of the
valve stern rernoving the spring load from the ball check
valve. Alr should exhaust from the valve's exhaust port.
Release the stem, the air flow should stop. Fallure of valve
to pass operating fest would indicote the vaive should be
disassernbled and cleaned, or replaced.

leakage Check

Coat the exhaust port with soap solution. A leckage of a
one (1) inch bubble In b seconds Is permiited. Excessive
leakage indicate dirt in valve, faully ball valve or seat.
Valive should be disassembled ond cleaned, or replaced.

Removal and installation

To remove the safety valve, use @ wrench and unscrew
valve from rasevoir.
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Instail the safety valve horizontally with exhaust port pointed
down and stem of valve facing rear of vehicle. Apply pipe
sealant on valve threads before instaliation.

Disassembly
1) Clamp spring cage in vise.

23 Using a wrench, unscrew body from spring cage.

3) Remove bali valve, spring and refease pin from spring
cage.

Cleanning and inspection

Clean all parts in good metal cledning solvent. Inspect ali
parts. If some parts are not considered soniceable, the
valve should be replaced.

Assembly
1) Install spring. release pin in spring cage.

2} Position balivalve inbody and screw spring cage info
body.

3} Place spring cage in vise and tighten securely.

PARKING BRAKE
OVERRULE VALVE (OPTIONAL)

Description

The parking brake overrule valve is located at right of the
driver’s seat, next to the parking brake valve. This valve
permits the release of the spring brakes a minimum of
three times, so the vehicle canbe diiven to a safe place in
case of spring brake application. No rnainfenance s
requiired on this valve, as if is rarely operated. In case of
mdlfunclion, replace the valve,

CHECK VALVES

Description
A check valve is localed in the inlet port of each sewvice
tank (primary and secondary).

These check valves are used fo allow alr flow In one direc-
tion only and to pravent flow of air in the reverse direction.

Operaling

Airflow In the nomnal direction moves the check valve disc
from its seat, and the flow is unobshucied. Flow In the
reverse direction is prevented by the seating of the disc,
which is caused by a drop in upshream air pressure and
assisted by the spring.
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Maintenance

Every six months, 1800 operating hours or every 80,000 miles
(80,000 km), Inspect each check valve for leakage and
proper operation as outlined below.

Operating and leakage check

With qir pressure present at outlet side of check valve and
the inlet side open to atmosphere, coat the open end of
the chack valve with scap suds; a bubble leckage Is per-
mifted. If the check valve leaks excessively, it should be
teplaced with a new check valve.

Removal and installation

Apply parking brakes. Completely draln all reservoirs. Dis-
connect alr fine from check valve, then unscrew check
valve from reseivoir, Before installing the check vaive,
check and, if necessary, clean or replace alr line fo valve.
Apply pipe sealant onvalve threaded end, theninstali the
valve o the reservolr,

STOP LIGHT SWHTCH

Description

The stop light switches (2) are eleclropneumatic switches
that operate in conjunction with the brake valve and stop
lighis by compleiing the electrical cireuit and lighting the
stop lights when a brake application Is made. Both
switches are located under the driver's floor, on the brake
application valve,

Operating and Leakage Test

1) Installanaccurateairgaugsinthe  seniceline. Apply
brake valve, stop lights should light af 6 p.s.i. orless.

2} Release the brake valve and note that the stop light
goes "off”

3) With the brake applied, leakage isnof permitted atthe
cover or intet port of the stop light switch.

if the switch does not function as described above, it is
recommended that it be replaced with a new stop light
switch.

LOW AIR PRESSURE SWITCH

Description

The [ow air pressure switches (2) are safely devices desi-
gned to give an automatic warning fo the driverwhenever
air pressure in the air brake system ks below approximately
65 p.sl. (448 kPa). The switch consists of a die cost body,
nylon cover and employs a spring loaded O-ring dia-
phragm and piston. A gasket Is used between the cover

BRAKE & AIR SYSTEM
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and the body. The elechical confacts remain closed by
spring force until the air brake system pressure below the
diaphragm is above the setting of the low alr pressure
switches (approx. 60 p.si., 448 kPa). These switches are
located under the driver's floor on the primary and seceon-
dary manifold block.

Operating and Leakage Test

1) Operation of the low air pressure switch may be
checked with ignition switch "on” by reducing the system
pressure and observing that low pressuie warning occurs
when system pressure drops below approximately 66 p.s..
(448 kPa). The confacts will be closed when the warming
device operates,

2) With air pressure present at the supply port, coat the
switch with soap solution. No leakage Is permitted.

® Warning: This test must be performed every month
or each 10,000 rniles { 16,000 km). if one of the two or both
low air pressure switches do not operate as described
under "Operaiing and Leakage Test”, it (they) must be
replaced with a new low air pressure switch(es). In such a
case, the new switch(as) must be tested before diiving the
vehicle,

Removadl and instaliation

Bafore removing the fow air pressure switch, the ignition
swiltch should be in “off” position, and the air systern must
be drained. Then, disconnect the electical connections
at the switch, and unscrew the switch fom the fitting. To
reinstall the low air pressure switch, apply pipe sealant on
the switch threads, thenreverse the preceding procedure.

RESERVOIRS

Description:

A reservoir is a storage tank. lis function is fo provide a
volume of compressed air for braking which will be ade-
quate in relation to the volume used by the brake cham-
bers and auxiliary devices and to provide alocationin the
systern where the air, heated by compression, may be
cocled.

A total of four alr reservoirs are used on the vehicle: the
wet tank the primary circuit service resenvoir, the secon-
dary circuit service reservoir and the accessory reservoir.
The wet fank Is located over the dilve axte on the left side
of the vehicle. The primany circult service reservair is loca-
ted over the diive axle on the right side of the vehicle. The
secondary circuit service reservolr is mounted fransver-
sally over the front axle. The accessory resenvoir is located
in the steering compartment.
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Maintencnce:

Every month or each 10,000 miles (16,000 km). check
reservoir mountings, lines and fittings. Remove any dirt
or outside corrosion from reservoirs. Al the same time,
each reservoir should be completely drained toremove ot
and water that could have accurnulated. More frequent
drainage may be required depending on the degree of
humidity where the vehicle Is operated.

AIR FILTERS

Description

Two air filfers are Installed in the qir systemto provide clean
alr fo its components. The first one deserves the brake
system and Is located in the engine compartment, just
beside the booster block. The second one deserves air
operated accessories and s located in the steering
compartment.

Maintenance

Alr filters should be drained every month or each 10,000
miles (16,000km). Adrain cock is provided for this purpose
under each air filter. Furthermore, air filter elements should
be replaced every year or each 100,000 miles (168,000
km). To replace air filter element, proceed as foliows:

1) Prain air filler completely.

2) Unscrew the four (4) retaining bolts of the lower por-
fion of the air filler body. Then, remove the lower portion.

3) Remove the dir filter element and replace with a new
one.

4} Clean the sealing surface of both the lower and upper
portions of the air filter body. Then, install a new gasket.

5) Reinstall the tower portion of the air filter body and
tighten the four (4) retaining bolts evenly.

BRAKES

Description

The brakes used on the coach are heavy duty, two shoes
type. Shoes are mounted with individual anchor pins on
open-type spiders. The brakes are actuated by "S” type.
constant lift cams which are forged integral with the shaft
and mounted in needle bearings. Cam pressure isapplied
through roller cam followers attached to the brake shoss.

DRUMS

Machining of brake drums is permitted under the following
guideline.
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Original Diameter — 14.50" (368.3 mm)
Maximum Allowable

Wear — drive axle: — 14.830" (376.7 mm.)

— front and tag axle: — 14,9377 (379.4 mm.)

Under no circumstances should brake drums be used if
they have been machined to o greater than aliowed.

When refaced drums and oversize linings are used, pre-
cautions regarding cam travel should be observed to pre-
vent sticking cams or cam “roll over”, This condition may
occur when linings become worn, The service instructions
relative to the use of ovarsize roller cam followers should be
carefully followed. Drums which have been refaced
should be instalfed on vehicles operating under the least
severe condilions.

BRAKE LININGS

Linings vary considerably in size and content. They should
be replaced only with linings which conform with the
manufacturer's iecemmendations.

BRAKE MAINTENANCE

Aschedule for the periodic adjustment. cleaning, inspec-
flon and lubrification of brake equipment should be esta-
blised by the operator on the basis of parts particularly
subjecttowear depreciation. Tocompensate for thiswear,
brakes should be adjusted as frequently as required to main-
tain satisfactory operation and maximum safety. Adjust-
ments should provide uniform lining clearance, comrect
travel of levers and proper equalization.

Brakes should be cleaned, inspected, lubricated and
adjusted each time the hubs are removed.

Brake Hning wear may be defermined by reading gauge
showing brake cam position in relation to stack adjuster.
When adjustment Is made to brakes, pointer will move
toward part of dial marked "Worn”, Reading gauge when
brakes are adjusted will show just how far pointer hasbeen
moved and thus how much the linings are worn.

Disassembly

Remove wheels as quilined in Section 13 (Wheels, Hubs &
Tires ). Remove shoe return spring. Remove lock rings, retai-
ners and felts from anchor pins, Cut lock wire and rerncve
anchor pin lock screws. Remove anchor pins and shoe
assemblies. Loosen Allen screws and remove roller cam
followers and pins. Remove sloack adjuster. Remove fock
ring orlcosen lock screw in spacer and remove cam shaoft,
Wire spacers fo brek= spider. Remove washers and felts
from cam shaft and spider.Remove bushings from shoe of
bearings from spider as reguired.




PAGE

Repair

During maijor overhaul, the following parts should be care-
fully checked and if necessary, replaced with genuine
replacement part as required; Backing plates for distor-
sion, and backing plates and spiders for looseness of shea-
red rivets: Anchor pins for wear or misalignment; Brake
shoes for wear at anchor pin holes, wear plates or angle
faces; Cam shafts and cam shaft bearng or bushings for
wear or brinelling: Shoe retumn springs should be replaced
at the time of overhaul; Brake linings for grease saturation,
wear, and loose rivets or bolls; Drums for cracks, scoring or
other damage.

Prier toreassembling, the following parts should be LIGHTLY
COATED with lubrcant. Anchor pins at abutment block or
shoa surface; Adjustable anchor pinbearing suface; Cam
shaft bearings or bushings; Cam roller followers or wear
plates,

Reassembly

Install new bushings in brake shoes If required. New bus-
hings must be line reamed to size before assembling
shoes. Install new bearings in brake splder as raguired.

Install roller cam followers and pins. Tighten Allen lock
screws securely.

B caution: See instructions relative fo roller cam follo-
weis where diums have been refaced and oversize liners
installed. Install large washers, felt and washer on camend
of shaft, Install washers, felt refainers and spacers when
Inserting cam shaft through spider and bracket,

install lock ring -or tighten set screw in spacer. Position
brake shoe over spider and tap anchor pin into position
with "flat” in line with lock screw hole. Repeat with oppo-
site shoe assembly.

Install lock screws, tighten securely and thread with lock-
wire. Posltion felts, retainers and install fock rings. install
shoe retum spring. Install slack adjuster on splined end of
cdm shaft and adjust as required.

Assembie pointer to slack adjuster with tangs locking in
place. Assernble dial to camshaft in approximate position
as shown with slack adjuster in Hne up with one of the
pointers. Cuf off excess pointers that Dlal does not line up
with. Assembile Snap rings using washers to take up end
play if necessary.

Adjustment

New linings should be circle ground to a few thousandths
less than drum diameter. Adjust cam as required tec obtain
80 percent contact. Adjust slack adjuster on splined end of
cam shaft and adjust as required. See “Slack Adjusters” in
this section.
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BRAKE CHAMBERS
Spring brakes (rear)

Description

The rear diving axle broke chambers combine the
functions of a conventionat sevice brake chamber with a
secondary diaphragm and locking mechanism to give
emergency and parking operation.

Operation

DURING NORMAL DRIVING, air pressure cages the spring
and holds it recdy for parking or emergency braking.

DURING NORMAL SERVICE BRAKE OPERATION, the spring
brake does not apply. Airpressure keeps the spring caged.
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FOR SPRING BRAKE PARKING, application of the dash
control valve exhausts air from the spring brake chamber,
permitling spring force to actuate the service brake for
positive parking. For emergencies. the spring brake
operates autematically upon loss of air pressure.

H .
(T ——

TO MECHANICALLY RELEASE THE COMPRESSION SPRING,
remove the release fool from its “side pockel” andinsert it
into the pressure plate. Then tumn the release tool one-
quarter turn to seat cross pin in pressure plate receptacle.
Turn nut with wiench untill spring Is fully caged.

® Warning: Spiing brake chambers contain an
extrerne high pressute spring, which can possibly cause
sefious injuries if special precautions are not faken when
working around this area. To aveid such injuries, the follo-
wing recommendations must be applied:

1) Spring brake chambers maintenance andfor repairs
must be performed by trained and qualified personnel
only.

2) Before manuaily releasing spring brakes, visually check
spring brake chambers for cracks and/or cormosion.

3) Make sure that the cross pin of the release tool is secu-
rely inserfed and seated In pressure plate receplacie
before turning the nut to cage the spring.

4) Never stand in the axis line of the spring brake cham-
bers, especially when caging the compression spring.

Maintenance

a) Every month or later every 5000 miles (8000 km)
depending on type of operation:

1) Check push rod travel and adjust fravel at the slack
adjuster if needed. Push rod travel should be as short as
possible without brake dragging.

2) Check push rod to slack adjuster alignmeni from
release to full stroke position to be sure push rod moves oui
and returns properly without binding. Alsocheck the angle
formed by the slock adjuster arm and the push rod. it

should be 90* or greater when the chamber is In the
applied or released positions.

3} Check tightness of mounting nuts. Check cotter pins to
make sure they are in place.

4) Check all hoses and lines. They should be secureand in
goed condition,

b) Every year or affer 100,000 miles (160,000 km), depen-
ding on type of operation:

1) Disassemble and clean all parts.

2) Install new diaphragm or any other part if it Is worn or
deteriorated.

When the diophragm, spring, or both are replaced, they
should be replacedin the coresponding chamberon the
same axle.

Leakage Test
1) Make and hold a full brake application.

2) Using soap solution, coaf clamping ring(s). if leakage is
deltected, tighten clamping ring(s) enly enocugh fo siop
leakage. DO NOT OVERTIGHIEN as this can distort clam-
ping ring. Coat area around push rod hole. No leakage is
permitted. IFleakage is detected, the diaphragm must be
roplaced.

REMOVAL AND INSTALLATION

Removal

1) Block vehicle wheels by means other than parking
brake.

2) Apply parking brake.

3} Release spring brakes mechanically as described in
step # 4 under "OPERATION" in this section.

4) Disconnect air lines fromn 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 tigh-
ten retaining bolts.

2) Instoll yoke pin.
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3) Check the angle formed by the push rod and the slack
adjusterarm. It should be greater than 90 in both applied
and released positions.

4) Connect air lines to chamber. Check to be sure that
hoses are propetly supported to provide proper clearance,

Diaphragm replacement

1) Clean exterior of brake chamber and mark ports in
relation io position to each other so that it may be assem-
bled in the same way.

2} Release spring brakes mechanically as described in
step #4 under “"OPERATION” in this section.

3) Remove spring brake clamps and/or service brake
clamp depending on which diaphragm has to be repla-
ced. (If replacing service brake chamber diaphragm,
remove service brake clamp. Remove spring brake to
feplace spring brake chamber diaphragm).

4} Remove chamberassembly and diaphragm by sliding
chamber off adapter.

5) Discard old diaphragm from chamber and replace
with new diaphragm.

[0 Note: For ease of assembly, first place diaphragm in
chamber before sliding chamber back on adapfer.

Tore-assemble the unit, reverse the procedure. Tap clamps
o insure proper sealing.

FRONT AND TAG AXLE
BRAKE CHAMBERS

Description

Broke chambers used at the front axie and tag axle wheels
are identical in construction.

Brake chambers convert compressed aii pressure into
mechanical force and movement which applies the
vehicle brakes. These brake chambers are of the clamp
ring type. The diaphragm is held between the two plates
by a clamping 1ing. two nuts and two bolts.

Alr pressure enters the pressure side of the brake chamber
and forces against the diaphragmwhich in furn moves the
push rod asserbly forward, The push rod is connected toa
slack adjuster which is aftached {o the cam shaft that
rotates the brake cam and applies the brakes.

When alr pressure is released from the brake chamber, the
push rod retuin spring in combination with the brake shos
return spring returns the diaphragm, push rod, slack adjus-
terand brake cam to theirreleased positions, releasing the
brakes.

Maintenance

Refer to spring brake chamber maintenance. The same
procedure applies for front and fag axle wheel brake
chambers.

Lleakage Test

Refer to spring brake chamber leakage test. The same
procedure applies.

REMOVAL AND INSTALLATION

Removal
1) Apply parking brake.
® Warning: If spring broke chambers have to be

removed al the same time, also block vehicle wheels by
means other than paiking brake.

2) Disconnect air line from chamber.
3) Remove the yoke pin.

4y Unscrew the brake chamber retaining bolts. Then
remove the brake chamber.

Installation

1) Mount brake chamber to mounting bracket and tigh-
ten retaining bolfs.

2} Install the yoke pin.

3) Check the angle formed by the push rod and the slack
adjusteraim. It should be greater than 9C° in both applied
and released positions.

4) Connect air line to chamber. Check to be sure that
hoses are properly supported to provide properclearance.

Disassembly

1) Clean exterior of brake chamber and mark parts in
ielation fo position fo each other so that it many be
assembled in the same way.

1 Note: It brake chamber is o be dismnantled without
removing non-pressure plate from vehicle, slack adjuster
should be backed-off.

2) Pull out push rod and clamp it at non-pressure plate. If
using vise-grip pliers, push rod should be protected so that
it will not be damaged.

3) Remove clamp fing nuts and bolts. Then, remove
clamp rings.

4) Remove pressure plate and diaphragm.
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5) Remove yoke lock nut and yoke from push rod and
release grip on push rod.

6) Remove push rod assembily and spring.

7) Remove boot or O+ing (if applicable).

Cleaning and inspection

1) Clean all metal parts in cleaning solvent, removing all
rust and scale. All diaphragm sealing surfaces should be
smooth and clean.

2) Carefully inspect all metal parts for cracks, distorlion or
dammage.

3) Replace parts considered not serviceable.

Assembly

1) Stand push rod assembly upright on ¢ fiot surface.
2) Position return spring on push rod.

3) Install boot or O-iing on non-pressure plate (if appli-
cable).

4} Position non-pressure plate on push rod, and press
plate down against tension of spring uniil plate bottoms
on flat suface. Clamp rod with vise grips (protect rod) at
Ihe plaie.

5) Check aligment marks (made before disassembly)
and paosition diaphragm in pressure plate and place on
non-pressure plate.

6) Install clamp rings, claomp ring nuis and bolts,

7) Tighten nuts and bolts evenly and only enough to eli-
minate leakage.

MANUAL SLACK ADJUSTERS

Description

Slack adjusters are supplied to provide a quick and simple
method of adjusting brakes to compensate for brake
lining wear.

The stack adjusters utilize the worm and gear principle to
ensure maximum road sevice with @ minimum of
maintenance.

In normal operation, the entire slack adjuster remains rigid
as a unit and rotates with the brake camshaft as the
brakes are applied or released. When the brakes are
applied, air pressure loads the brake chamber and the
chamber push rod rotates the slack adjuster. The slack
adjuster rofates the camshaft which spreads the brake
shoes and applies the brakes. When the brakes are relea-

sed, the air pressure in the brake chamber Is reledsed. The
brake chamber release springs and the brake shoe return
springs then refurn the brake cam, camshaft, stack adjus-
ter and the brake chamber push rod 1o a released
position,

Adjustment

B Caution: Prior to adjusting the rear coach brakes.
ensure that the system air pressure is above 65 p.s.i. (449
kPa).

While making brake adjustments, the wheel must be in a
jacked-up position.

Install the wrench on the adjusting screw and disengage
the locking sleeve by depressing it. While the locking
sleava is In the depressed posilion, calibrations may be
rmade by turning the adjusting screw.

The brakes on the coach can be calibrated by turning the
adjusting screws until the brakes shoes are tight against
the brake drum and the brake chamber push rod isin the
released position.

Back-off the adjusting screw two (2) nofches on the front
units and three (3) nolches on the rear unifs.

When all adjustments have been completad, ensure that
the locking sleeve isreturned to a locked position by per-
milting it to engage the hexagen head of the adjusting
screw. The slack adjuster arm and brake chamber push
rod should now form an angle abiuse fo 90 degrees: ALL
THE SLACK ADJUSTERS ON THE COACH MUST BE ATTHE SAME
ANGLE.

Maintenance

Slack adjusters must be lubricated once every 5000 miles
(8000 km). The slack adjuster grease fiftings may be fubri-
cated with a standard shop grease gun. Only Molybde-
num Disulphide Grease should be used on the slack
adjusters.

Operating Tesl

Apply the coach brakes and inspect to ensure that the
slack adjusters rolaie freely and without binding. Release
the brakes and check to be sure that slack adjusfers refurn
to a released position freely without binding. With the
brakes released, the angle formed by the slack adjuster
armand the brake chamber push rod should be obluse to
90 degrees. Now, witih the brakes applied, check to ensure
that the angle formad by the slack adjuster arm and the
brake chamber push rod is still slightly obtuse to 90
degrees. All coach stack adjusters must be set fo the same
angle.
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Removal and installation

To remove a slack adjuster, remove the biake chamber
push rod yolk pin, capscrew, and the washer which holds
the slack adjuster onto the brake camshaft. Other
methods of affixing the slack adjuster onto the brake
camshaft may also be used, however, the washer and
capscrew method is the most cormmon. Slide the slack
adjuster off ihe spline end of the camshaft.

When installing a slack adjuster, clearance must be allo-
wed to ensure thai the slack adjusters con be rotated o
lhe maximum stroke of the brake chamber. Install the
grease fitting and locaote the stack adjusteron the camshaft
in such a manner as to allow both the adjuster screw
and grease fitting easy access in case of servicing.

Place the washer and screw, or snap ring (depending on
modsl of adjuster) onto the end of the stack adiuster in
order to hold the slack adjuster in place.

Refer to “"Cperating Tesi” in this section to ensure that
proper adjustments are made fo provide for these condi-
tions when installing a slack adjuster.

AUTOMATIC SLACK ADJUSTERS (OPTIONAL)
Description

The “SAB" Autornatic Slack Adjuster is a mechanism desi-
gned lo (1) convert brake chamber force and transmit it
as terque to turn the camshaft and apply the brakes, (2)
control lining-to-drum running clearance by automatic
adjustment when the clearence increases due to lining
wear,

Operation

The slack adjuster incorporates a worm wheel and worm
shaft set mated with an adjusting mechanism utilizing a
spring loaded-torque sensing worm shafi cone clutch,
one-way rotary clutch, and a shoe-to-drum running clea-
rance notch. These compeonents are housed within an
environmentally sealed body. The control arm is securely
fixed 1o a staticnary member such as the brake chamber
or axle housing by means of an anchor bracket.

During brake application and when the shoes contactthe
drum, torque is generated at the foundation brake which
overcomes the belleville spring load on the worm shaft. This
allows the worm shaft 1o disengage from the adjusiing
mechanism, resulting in the adjusting clutches belng iso-
lated and profected from the high torques and stress
developed duiing brake agpplication.

As the slack adjuster is applied the rack rotates the one-

way clutch gear in a direction that overides the clutch
spring. This places the rack In the drive posifion.

A

During brake release. the rack begins to rofate the one-
way clutch gearin a diiving direction. Since the wormshaft
is still disconnected from the clutch mechanism, no
adjustment is made. As the brake shoes leave the drum.
the torque from the foundation brake is reduced allowing
the belleville spring force to reconnect the worm shaftand
adjusting clutches. At this point, the rack tops driving the
one-way clutch and passes through the clearange notch
which results in a "No Adjust” signal to the clufches. This
"No Adjust” portion of the return travel is the point at which
the predetermined running clearanceisinstalled. Afterthe
rack passes through the clearance notch, and addition-
nalreturnfravel is required for cornplete brake release, the
rack again rotates the one-way clutch gear in the driving
direction (worm shaft now re-connected) which rotates
the worm shaft resulfing in an adjustment at the brake
shoe.

ONE-WAY WORM
CLUTCH SHAFT
CONE CLUTCH
BELLEVILLE

SPRING

RACK

WORM
WHEEL

CLEARANCE
NOTCH

—— ANCHOR BRACKET
CONTROL ARM

This processisrepeated onevery brake apply and release.
The greater the amount of return travel {after the clea-
rance notch Is passed through) the greater the amount of
adjustment. On each subsequent brake apply and
release, the amount of adjustment becomes smaller untll
the excess clearance is removed. When the adjuster
reaches the full release position at the same time the rack
passes through the clearance notch, the predetermined
shoe-to-drum clearance is reached and no additional

adjustment is required. pR EVOST
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PREVENTIVE MAINTENANCE

Preventive mainfenance performed on aregularscheduls
will ensure optimum performance of the automatic adjus-
ter and in increased service life.

Lubrication

Lubricate adjuster with any approved type grease (see
below) al established intervals, but do not exceed limits
shown in fable.

Approved Greases

Type Lube
Vehlcle Interval Normal Below -20°F
Temperature
Transit Coach Every Any extremne
2 months pressure
or 6,000 Miles  #2 type Texaco Low
grease such  Temp EP
as —
Essolldoc EP2
Shell Darina# 1 or
Hiway Coach Every Texaco
6 months Thermotex  -Equivalent-
or 50,000 Miles EP1
Sunplex#1 EP
Inspection

1) During normal lubrication intervals, visually inspect
stack adjuster and anchor bracket for damage. Check
that anchor brackst is tight and the control aim s in it’s
"Full Release” position. (refer to installation procedure
section).

2) Maintaining proper brake adjustment and brake
balance cannot be accomplished by the stack adjuster
alone. The condition of foundation broke components
have o direct bearing on the effectiveness of brake
adjustment. Therefore, periodic inspection of these com-
ponents is necessary.

a) BRAKE CHAMBERS: Check that broke chamber
mounting bolts are tight and proper alignmenftis main-
lained toavoid interference between chamber pushrod
and chamber housing. Verify that broke chamber
pushrod lenght is equal on opposing brake chambers
of ihe same axle.

The use of moly-disulphide loaded grease or oil is not
recormmonded since it may lower fiiction capabilitiesin
the adjusting clutch parts, and decrease automatic
adjustment reliability.

b) CAMSHAFT BUSHINGS: Cplimum brake adjustment
cannot ba achieved when worn bushings are used.

<) WHEEL BEARING ADJUSTMENT: Accurate wheel bea-

ring adjustment is necessary to maintain proper align-

ment between the brake drum and brake shoes.

d) WHEEL TORQUING: An improperly tighiened whee!
could distort the drum making proper brake adjust-
menl impossible.

3) During brake reline or major brake system overhaul
infervals, the slack adjuster should be removed and
“bench tested” o insure that perfoimance levels of the
adjusiing mechanism has been maintained. Refer to "Off
Vehicle Check-Out” portion of this section for testing
procedures.

Removal

Important: Before removing adjusters, CHOCK WHEELS,
build up full system air pressure and place dll brake
controls in off or release position. Make certain spring
chambers are caged and/or fully released.

1) Removs clevis pin from brake chamber clevis,

2) Using 12 mmwrench or sockef, turn adjusting hexcoun-
terciockwise until adjusier rotates clear of brake chamber
clevis.

[ Note: Rotation of adjusting hex in this direction takes
considerable effori, and will be accompanied by a rof-
cheting sound.

WOODEN BLOCK

Removal from brake cam shail using
puller tool

3) Disconnect control aim lever from anchor bracket by
removing anchor bolt from bracket.

4) Remove camshaft retaining Ang or boft and spacing
washers.
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5) Remove adjuster from camshaft. If adjuster does not
slide off easily, use a puller fool. DO NOT HAMMER ON
COVER PLATE.

B Caution: De not apply puller jaws ditectly on face of
cover — use wooden blocks to prevent internal dammage.

Installation

1) Check that brake chambers are in fully releassd posi-
tion. Make certain spring chambers are fully caged and/for
released.

2) Beforeinstalling adjusters, inspect conditlon of founda-
tion brake and check forany neseded repair or adjustment
such as:

a) Brake Diums — cracked or out-of-round.

b) Brake Shoes — loose linings, broken return springs,
anchor pins.

¢) Camshaft Bushings — worn, cracked, seized.
d} Camshaft Splines — cracks. broken teeth, burrs.

e) Brake Chamber — mounfing bolts, equal pushrod
lenght. alignment.

f) Pushrod clevis yoke installed at properdistance from
brake chamber.

3) Assemble control arm anchor bracket onto the stalio-
nary member but do not tighten.

4) Install slack adjuster on camshaft spline with adjusting
hex pointing away from brake chamber. Use camshaft
spacing washers to align slack adjuster with clevis and
achleve proper end play clearance (approximately .30”
to .060”) without binding. Secure slack aduster on
camshaft with standard retalner.

O Note: For camshatis using bolt and washer retainer
insure that retalining washer does nof bind against the
slack adjuster worm wheel.

5) Pull slack adjusterin the braking direction by hand and
release to verify the assembly is fiee to retuin to full off
position.

63 Using a 12 mm wrench, manually rofate adjusting hex
(A) clockwise until clevis pin holes in adjuster arm (B) and
brake chamber push rod clevis are aligned.

Install clevis pin (C) and retainer. Check that clevis yoke
Jam nut (D) Is tight.

B Caution: donotpushleverarm intoclevis, or pull out
chamber pushrod to align pin holes.

=26

TURN WORMSHAFT
NUT CLOCKWISE TO
Y\ MOVE ARM INTO CLEVIS

BRAKE CHAMBER
PUSH ROD CLEVIS

A
Installation of air chamber push rod clevls
on ad]usier

7) Rotate control arm in direction away from adjusting
hex (toward brake chamber) untill the positive intemnal
stop (fullrelease position) is contacted. Donot hammeron
control arm, as Infermal dammage may resuli.

ANCHOR BRACKETS FOR SLOTTED CONTROL ARM LEVER

Holding control arm in full release position, move anchor
bracket so that it aligns with control arm slot. Thread
anchor bolt (A) and lockwasher into bracket so that pin
end enters control aim slot and fighten. Making certaln
that control arm does not move from “Full Release”, igh-
ten anchor bracket mounting bolts, Also check that there
isa minimum clearance of about 060" at point (B) so that
the anchor bracket does not put toad on control arm.

Rotate control arm (A) away from adjusting hex to the full
relaase position. Making certain control arm does not
move, fighten all fasteners.

8) Check Installation of slack adjuster by removing clevis
pinand lightly push adjusterinio clevisand release. If holes
remain in alignment — a proper instaliation was mads.

If holes In adjuster and clevis DO NOT remain in alignment

a) Re-align adjuster with clevis and reinstall clevis pin
and retainer.

b) Loosen anchor bracket mounting fasteners.
c) Repeat step 7 and re-check.

) Prior to release of vehicle for senvice, initial brake
adjustment may be accomplished by —

a) Manually adjusting brakes according o regular
practice and procedure,

S eemtPREVOS Tg
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AT

Vi

SLOTTED CONTROL ARM

[J Note: De-adjusiment of adjuster fakes considera-
ble effort and will be accompanied by a ratcheting
sound.

b) With full pressure in the vehicle alr systern, operafe
the semvice brakes (allow FULL return on brake release)
until the brake chamber pushrod travel is reduced to
within acceplable limiis.

Final operating pushrod travels will not be obtained uniil
the vehicle has been driven and the brakes heated.

TROUBLE SHOOTING

When vehicle braking complaints occur, use the following
guide as an aid fo determine cause:

Measure Chamber Pushrod Travel
Install wheel chocks

Bulld up full system aqir pressure and place all brake
controls in off or release position.,

Measure the distance the brake chamber pushrod tavels
during a full pressure service brake application,

The pushrod travel should not exceed values listed as
follows:

Brake Chamber Pushrod Travel

Type Maximum
16 — 24 13
36 24"

DIRECTION OF BRAKE
APPLICATION

STROKE —

Checking length of brake chamber siroke

TIGHT OR DRAGGING BRAKES

Check foundation brake components for:
1) Cut-of-round drums
2) Brake chamber not fully releasing:
— Spring brakes not fully released
— Pushrod binding on chamber housing or dam-
maged.
— Alr supply not exhausting completely,
3} Wheel bearing adjustment
4} Broken shoe refurn spring

5) Loose linings
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INSPECT SLACK ADJUSTERS FOR
Condition

1) Control arm anchor bracket not positio-
ned properly

2) Slack bound agalnst camshaft housing — noend play
3) Sticking rack or broken rack return springs

4) Worm shaft not disengaging from adjusting clutch

Cornrectlve Action

1) Refer to insiallation procedures and reposition conirol
arm anchor bracket

2) Eliminate bind (refer to Installation procedures)
3) Replace slack adjuster
4) (Some asitern 3 above)

EXCESSIVE CHAMBER PUSHROD TRAVEL

Check foundation brake components for:
1) Out-of-round or cracked drums

2) Worn camshaft bushings
3) Binding camshaft
4) Loose brake chamber mounting

5) Extreme differences in lining-fo-drum clearance bei-
ween shoes on same wheesl,

INSPECT SLACK ADJUSTER FOR

Condilion
1) Loose, broken or bent control arm anchor bracket.

2) Excessive wear or movement between anchor bolt in
bracket and conirol arm slot,

3) Darnaged or worn contol amm assembly, resulting in
lateral movement between control armn and cover plate.

4) Broken Rack — Manually de-adjust slack adjusterand
determine if unit adjusts on brake release (refer to check-
out procedures — Section "D™).

5) Insufficient belleville spring load (check-ouf same as
itern 4 above).

6) Womn clutch assembly — {(check-out same as item 4
above).

Corrective Acllon

1} Re-position and tighten bracket or replace (refer to
installotion procedures).

2) Replace anchor bolt andfor control arm assembly
(refer to overhaul procedures).

3) Repldace control arm assembly (refer to overhaul
procedures).

4} Replace slack adjuster andfor recondition (refer to
overhaul procedures).

5) (Same as ifem 4 above).

6) (Same as item 4 above).

CHECK-OUT PROCEDURES

On vehicle

Functional operation of the stack adjuster can be perfor-
med on vehicle by:

a) Insure that wheel are chocked and emergency/park
brakes are In full off position.

b) Manually de-adjust brakes (turnadjustment hex coun-
terclockwise Yto create an excessive clearance condilion,

c) Make a [ull service brake application and full brake
releasse. During the brake release, observe rotaiton of the
adjustment hex (aitaching a wrench on the hex will make
this rotation easier to see). This rotation indlcates that an
excessive clearance has been determined by the slack
adjuster,and it is making anadjustment tocompensate. On
each subsequent brake release the amount of adjustment
and pushrod travel will be reduced untill the desired clea-
rance isachieved and soadditional adjustment is required.

if adjuster fails to adjust, remove from vehicle and perform
"Off Vehicle” functional test.

Off vehicle

Periodic “"Bsnch Test” of the automatic slack adjuster is
recommended at brake reline or major brake overhaul

It is during these Intervais that it would be most convenient
to remove adjusters from vehicle and perform the folio-
wing checks to insure proper function of the infernal
mechanisms. (Refer to assembly removal sectlon)
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Control arm assembly

Secure slack adjuster lever arm in vise. Attempt to move
control armin a lateral direction, and note if any free play
exists between control arm and cover plate. If free play is
apporent, this indicotes excessive seal wear which could
resull in confamination entering the slack adjuster
assembly.

INSPECT FOR
LATERAL MOVEMENT

On slofted-tlype control arm assemblies, inspect the
anchor bolt contact area of slol. The widih of the slof
should not excesd .342 inches.

(D@*Qy/
~

Should either of these conditions exist It 1s recommended
that the conlrol arm assembly be replaced

FUNCTIONAL BENCH TEST

Manual adjustiment torque

With adjuster lever arm secured in vise, place a 12 mm’
socketl and inch pound torque wrench on the adjusting
hex. Rolate adjustment hex approximately twenty (20)

.342 INCHES

revolutionsin a clockwise direction. Note highest reading.
This reading should not exceed a maximum of 35 Ib.fin.
torque. Agreatertorgque value indicates excessive internal
friction and the assembly should be replaced.

De-adjustment torque

With adjuster lever arm secured in vise, place a 12 mm
socket and foot pound torque wiench on the adjusting
hex. Rotate adjustment hex in a countsrclockwise direc-
tion until ciutch disengagement occurs.

[0 Note; This event is determined by an audible “click”.

Thisreading should be a minimum of 180in./lbs. (151b./ft.)
torque. Perform this functions three (3) times and average
the values. If the torque value is lower than specified, it
would indicate unacceptable clulch performance and
the assembly should be replaced.
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SPECIFICATIONS
Air compressor
Make .. oo v vi v e BENDIX WESTINGHOUSE
Model .....ovvennnn, Peeaan vevess TUFLO 700
Capacity (at 1250 RPM). ... ... 15.5 cu, ft. (439 liters)
Governor
Make ..........ccoiiiieiinnnn, BENDIX WESTINGHOUSE
Model .. e e D-2
Cutnpressure ............. 25-105 p.s.i. (655-724 kPa)
Cut-out pressure .. ......... 115-118 p.si. (793-814 kPa)
BRAKE FRONT REAR TAG
CHAMBERS AXLE
Make Bandix Anchoriok Bendix
Westinghouse Westinghouse
Type 24 36 16
SLACK FRONT REAR TAG
ADJUSTERS AXLE
iviake Bendix Wastinghouss
Model PL-18 PL-20 PL-18
AUTOMATIC
SLACK
ADJUSTERS
Make Borg-Warner

tem Description

01. Compressor, alr

02, Alr dryer assy

03. Tank assy, wet

04. Tank assy, serv. — prim. circ.

05. Tank assy, serv. — sec. clrc.

06. Tank assy, accessorfes

07. Valve assy, solenold — stop molor
08. Valve assy, solenold — fast Idie

09. Cylinder, alr — fast Idle

10. Cylinder, limiting — tast Idle

1. Cylinder, alr — stop motor

12. Control, regulator & fill valve assy
13. Cylinder, belt lightener — A/C compr.
14, Cylinder, belt lightener — Fan

15. Cylinder, shutter

16. Shulterstat

17. Draln cock manuel exhaust

18. Cock, shut-off

19. Block assy, manlfold tittings

20. Filter assy — air rear

21. Draln anchor elbow assy

22, Vaive assy; emergency {lll schrader
23. Cylinder R.H. & LH.liff — tag axle
24, Brake chamber RH. & LH. — Tag axle
25. Alr belows assy

26. Bulkhead — Tag

27, Bulkhead 3/8" L.D.

28. Valve assy, relay — tag

29. Valve assy, relay — drive axle

30. Spring brake — diff.

31. Valve assy, Inverslon — {ag

32. Valve R.H. assy, relay — lag

33. Valve LH. assy, relay — tag

3a. Valve assy, Interlock relay

35. Valve RH. assy, HT. control — rear susp.
36. Valve LH. assy, HT. conlrol — redr susp.
37 Valve assy, rear quick release

38. Bulkhead 1/2" L.D.

39. Valve assy, front quick release

40, Bulkhead, front axle

41, Valve assy, HT. control — front susp.
42, Tee & Elbow assy — front bellows
43. Brake charmber

a4, Wirlng harness — alr press. gaude
45. Manifold block assy. front — Prim. clre.
46, Bulkhead assy 5/8" L.D., front

47, Bulkhead assy 5/8" 1.D., front

48, Bulkhead assy 3/8" L.D., front

49, Bulkhead assy 1/2" 1.D., front

50. Vaive, solenold — door airtock

51. Cylinder — door airlock

52. Valve assy — spring brake




MAINTENANCE
MANUAL

BRAKE & AIR SYSTEM

PAGE
38




PAGE MAINTENANCE SECTION
39 MANUAL 12

 EEEEEEE——— ]
BRAKE & AIR SYSTEM

ltem Description ltem Description

53. Valve assy — parking brake 106. Tube 3/8" O.D.x 26" LG. — blue

54. Valve assy, control — tag 107. Tube 3/8” O.D.x 89" LG. — blue

£5. Valve assy, check — double shuttle 108. Tube 3/8" O.D.x 64" LG. — blue

56. Valve assy, brake appli. 109. Tube 1/4" O.D.x 11%" LG. — black

57. Valve, protection 110. Tube 5/8" Q.D.x 33" LG. — green

58. filter assy. air — front 111. Tube 3/8" O.D.x 24" LG. — yellow

59. Manifold block assy. front 112. Tube 3/8” O.D.* 24" LG. — blue

60. Vaive assy, air horn control 113. Tube 1/4” O.D. x 266" LG, — black

61, Gauge, dir pressure — dashboard 114, Tube 1/2" O.D. = 27" LG. — green ‘
62, Air hom 115, Tube 5/8" O.D.x 24" LG. — green |
63. Valve assy R.H. & LH., controt — wiper 116. Tube 5/8” O.D.x 27" LG, - green

64, Bulkhead 4/4” |.D. 117. Tube 1/2” O.D. x 44" LG. — red

65, Motor wiper & Bracket assy LH. 118. Tube 1/2" O.D.x 34" LG. — red

66, Motor wiper & Bracket assy RH. 119. Tube 5/8" O.D.x 50" LG. — green

67. Bottle — windshield washar 120. Tube 5/8” O.D. x 34" LG, — red

48, Tube 3/8” O.D.x 60" LG. yellow 121, Tube 3/8” O.D.x 20" LG, - blue

69. Hose assy, 24" LG. 122, Tube 3/8" O.D.x 60" L.G. — blue

70. Hose assy, 264" LG, 123. Tube 1/2" O.D. x 75" LG. — green

71. Hose assy. 19" LG, 124. Tube 3/8” O.D. x 80" LG. — black

72. Hose assy, 73%" LG. 125. Tube 1/4” O.D.x 9'5" LG. — black

73. Tube 1/4” O.D.x 95" LG, black 126. Tube 1/4” O.D.x 27" LG. — black

74, Tube 1/4" O.D.x 33" |G, cop 127. Tube 1/2° O.D. % 21" LG. — red

75. Hose assy 32" LG. 128. Tube 3/8" O.D.* 29" LG. — green

76, Tube 1/4" O.D.x 48" LG. — cop 129. Tube 3/8" O.D.x 20" LG. — blue

77. Tube 1/4” O.D.x 55" LG. — cop 130. Tube 1/4” O.D.x 10" LG. — black

78. Tube 1/4” O.D.x 27" LG. — cop 131. Tube 3/8” O.D.x 5 LG, — red

79. Hose assy 23%" LG, — Tefion 132, Tube 1/2” O.D. x 45" LG. — red

80. Hose assy 13%" LG. — Tefion 133. Tube 3/8” O.D.x 49" LG. — blue

81, Hose assy 22%" LG. 134. Tube 3/8” O.D.x 41" LG. — yeliow

B2, Tube 1/4” O.D.x 41" LG, — cop 135. Tube 5/8" O.D.x 51" LG. — red

83. Tube 1/4"” O.D.x 12" LG, — cop 136. Tube 3/8” O.D.x 25" LG, — red

84. Tube 1/4” O.D.x 33" LG. — cop 137. Tube 3/8" O.D.x 68" LG. — green

85. Hose assy 14" LG., Teflon — gouvernor 138, Tube 3/8” O.D.x 38" LG. — green

86. fube 3/8" O.D.x 12" LG, — cop 139. Tube 3/8” O.D.x 8" LG. — green

87. Tube 3/8” O.D.* 35" LG. — cop 140. Hose assy 40” LG. — Tefion |
88. Tube 1/4" O.D.x 76" LG, — cop 141, Hose assy 19%" LG. — Teflon :
89. Hose assy 48" LE. Teflon 142, Tube 3/8” O.D.x 36" LG. — yallow

20, Hose assy 557 LG. Tetlon 143, Tube 3/8” O.D.x 42" LG. — green

1. Tube 3/4” O.D. x 55" LG. green 144, Tube 3/8" O.D.x 177 LG. — black

2. Tube 3/8" O.D.x 95" LG. gresn 145, Tube 3/8” O.D.x 20" LG. — black ‘
93 Tube 1/2” O.D, x 22%” |G, giesn 146. Tube 3/8” O.D.x 28" LG. — black ‘
o4, Hose assy 1/2" x 26" LG. 147. Tube 8’ LG. (see assy 30-0092) |
95, Tube 3/8” O.D. * 80" LG. — black 148. Hose 3/16" O.D.x 85" LG. — black

96b. Tube 3/8” O.D.x 51" LG, — btack 149, Hose 3/16” O.D. = 140" LG. — black

Q7. Tubse 5/8” O.D.» 51" LG. — green 150. Tube (see assy 30-0092)

98. Tube 3/8" Q.D.x 25%" LG. green 151. Tube 1/4” O.D.x 11' LG. — black 1
Q9. Tube 1/4" O.D. % 45" LG, black 152. Hose 3/16” O.D.x 73" LG. — black

100. Tube 5/8” O.D.x 44" |G, — green 163. Tube (see assy 30-0092)

101. Hose assy 1/2"x 27%" LG. 154. Tube (see assy 30-0092)

102. Gouvernor assy 156. Tube 3/8” O.D. x 55" LG. — black

103, Tube 3/8” O.D.x 24" LG. — blue 156, Tube 5/8” Q.0 x 12" 1.G, — green

104. Tube 3/8” QO.D.x 4" LG. — blue 157. Tube 5/8" O.D, x 25" LG, — green

105, Tube 3/8” O.D.* 9" LG. — blue 160, Valve assy — solenoid
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A
BRAKE & AIR SYSTEM

TROUBLESHOOTING

TROUBLE

COMPRESSOR FAILS TO MAINTAIN SUFFICIENT PRESSURE
IN AIR SYSTEM

NOISY OPERATION

COMPRESSOR PASSES EXCESSIVE OIL

COMPRESSOR FAILS TO UNLOAD

COMPRESSOR KNOCKS CONTINUQUSLY OR
INTERMITTENTLY

COMPRESSOR KNOCKS CONTINUOUSLY OR
INTERMITTENTLY

SAFETY VALVE "BLOWS OFF"

INSUFHCIENT BRAKES

BRAKES APPLY TOO SLOWLY

BRRAKES RELEASE TOO SLOWLY
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CAUSE

. Dirty airfilter
. Restriction in compressor inlet or discharge lines or

cavities.

. Leaking or broken discharge vaives.

. Drive coupling slipping.

. Inlet valves worn excessively or stuck open.
. Excessive air systern leakage.

Excessive wear on piston rings and/or eylinders.

Loose drive gear.

. Excessively worn drive coupling.

Woin or buint out bearings.

. Excessive wear.
. Improper lubrication to the compressor.
. Restrictions in the cylinder head or discharge line.

. Dirty air filter.

. Oll supply lines to compressor of retuin lines flooded.
. Back pressure frorm engine crankcase.

. High inlet vacuum at the compressor.

Excessive engine oll pressure,

. Defective dil seal or oil seal ring in end cover.
. Piston rings imnpropery instalied.
. Excessive ring or cylinder wear.

. Defective or worn unloader pistons or bores.

. Inlet cavity restrictions.

. Defective governor.

. Unloader line from govemor pistons kinked or the cavity

beneath the unloader pistons restiicied.

. Untoader mechanism binding or kinked.

Loose drive gear.
Worn or burnt out bearings.

. Excessive carbon depositsin compressor cylinder head.
. Loose drive gear.

. Worn or burnt out bearings.

. Excessive carbon depositsin compressorcylinderhead.

. Safety valve out of adjustment.
. Air pressure in the air brake system above normal.

. Brakes need adjusting, lubricating or relining.
. Low air pressure in brake system (below 80 pounds).
. Brake valve delivery pressure below normal.

. Brakes need adjusting or lubricating.

. Low alr pressure in the brake systern (below 80 p.si.)
. Brake valve delivery pressure below normai.

. Excessive leakage with brakes applied.

. Restricted tubing or hose line. (552 kPa)*

. Brakes need adjusting or lubiicating,

. Brake valve not returning to fully released position.
. Resticted tubing or hose line.

. Exhaust port of brake valve or quick release vaive

restiicted or plugged.
. Defeclive brake valve or quick release valve.
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BRAKE & AIR SYSTEM

TROUBLESHOOITING
TROUBLE CAUSE

BRAKES DO NOT APPLY . No air pressure in brake system,
. Reshicted or broken fubing or hose line.

. Defective brake valve.

[

BRAKES DO NOT RELEASE . Brake rigging binding.
. Brake valve not in fully released position.
. Defective brake vaive.

. Restiction in tubing or hose line.

AN =

. Brakes need adjusting, lubricaling. or relining.
Grease on brake lining — reline brakes.

. Brake shoe release spring or brake chamber release
spring broken,

. Brake drum out of round.

. Brake chamber diaphragm leaking.

UNEVEN BRAKES

b W=

Defective air gauge (registering incormechiy).

. Excessive leakage.

. Reservoir drain cock open.

. Goveamnor out of adjustmeni.

. No clearance at comprassor unicading vaives.
. Defective compressor.

AR PRESSURE WILL NOT RISE TO NORMAL

b

AIR PRESSURE RISES TO NORMAL TOO SLOWLY . Excessive leakage.

Clegged air cleaner.

. No clearance at compressor unloading valves.

. Engine speed too low.

. Compressor discharge valve leakage.

. Worn compressor.

. Excessive carbon in compressor cylinder head or

discharge line.

N AWM S

AIR PRESSURE RISES ABOVE NORMAL . Defective air gauge (reglstering incorrectly).

Compressor governor out of adjustment.

. Defective compressor governoi.

. Reshiction in line between governcr and comprassor

unloading mechanism,

Too much clearance at compresser unloader valves.

. Unloading valve cawities or unloading passage in
compressor cylinder head blocked with carbon.

Compressor unloading valves stuck closed.

o BN =

~

AR PRESSURE DROPS QUICKLY WITH ENGINE STOPPED
AND BRAKES RELEASED

. Leaking brake valve.

. Leaking tubing or hose line.

. Compressor discharge valves leaking.

. Compressor governor leaking.

. Excessive leakage elsewhere in the alr braoke system.,

b GO N -

AlR PRESSURE DROPS QUICKLY WITH ENGINE STOPPED
AND BRAKES FULLY APPLIED

. Leaking brake chamber diaphragim.
. Leaking brake cylinder.

. Leaking brake vaive.

. Leaking tubing or hose line.

O N =

. Grease on brake lining — reline brakes.
. Brake drum out of round.

. Defective brake vaive.

. Brake rigging binding.

BRAKES GRAB

L O N =
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Desciription:

Prevost vehicles are squipped with stud-piloted wheels
as standord equipment. Hub-piloted wheels and alu-
minum wheels are available as optional equipment.
These are 22.5" x 8.25” wheals mounted with 12R x 22.5
tubeless type radial tires, Stud-pitloted wheel nuts and
studs have left-hand threads on the left side of the vehi-
cle, and right hand threads on the right side of the vehi-
cle. When the hub-piloted wheels are used, all studs and
nuts have right hand threads.

0 Note: Other wheels and tires may be supplied upon
special request. In these cases, the information about
such wheels and tires will be obtained from their manufacturer.
The spare whesl and tire are carried in the compartment
located directly behind the front bumper. Access is gal-
ned by removing the two (2) retaining bolls located on
the front bumgper, then pulling the bumper out and
down. Make sure that both bumper retaining bolts are
firmly tightened in place after closing compariment
door.

Wheel Nut Tightening
Procedure

it is important that wheel stud nuts be tightened alterna-
tely on opposite sides of wheel. Refer to Figure 13-1 for
suggested sequence for tightening and a recommen-
ded procedure following.

{A) Run the stud nuts in lightly referring o Figure 13-1 for
sequence so that whea! will position it self concenfrically
with hub, This is importnt. otherwise wheel may be eccen-
tiic with hub and will not run straightl. In fhis initial step,
run the nuts up only as necessary to correctly position
wheel.

(B) Tighten stud nuis progressively as shown In Figure 13-1
with an impact wrench. But final tightening shouid be
done with a torque wiench. Tighten stud nuis to 450 - 500
ft. Ibs. (610 - 678 Nm).

FIG.13.1 STUD TIGHTENING SEQUENCE

Whee| Maintenance

Description

Maintenance consists of periodic checks to see that
wheel nuts are tightened to the proper torque. With a
new coach, or after new wheels have been instiled, stud
nuts should be tightened every 100 miles (161 km) for the
first 500 miles (805 km) to allow setting in of clamping
surfaces.

Wheel studs and nuts must be kept frae from grease and
oil. Ne lubricant whatsoaver should be used.

When installing wheel studs to hubs. check lockwashers
and nuis retaining the whee! stud to wheel hub and if
washers and nuis are deformed, damaged or savearely
corroded, Install new parts. Install washer and nut to new
stud and torque to 585 10 750 . Ibs. {793 - 1.017 Nm) Dry.

Cleanliness of wheel and drum maiing surfaces is impor-
tant for proper wheel mounting. On new diums the inner
and outer surfaces of the mounting flange should be
thoroughly cleaned to remove rust preventive coating.

Worn wheet stud holes will usually be accompanied by
evlidence of a bright worn suface on the wheel face,
indicating that the loose wheels were working aginst
each other. Wheels in this condition should be replaced.
Inspect for hidden cracks in wheels, if cracked they
should be replaced.

Check for stipped threads on whesl studs. When dama-
ged threads are discovered, the stud should be repla-
ced. When a broken stud Is replaced, the studs on each
side of it should be replaced. This is because the other
studs In the wheel hove been subject to undue sirain.
When damaged Inner or outer cap nuts are found, it is an
Indication of a loose mounting condition. Cap nuts and
studs, if necessary, must be replaced. If wheel ball seats
are damaged, the wheel also should be replaced. Corro-
sion or galling of the stud and nut assembly con reach a
point where removal of cap nuts is difficult, If this is a
persistent problem, a light agpplication of lubricant can
be applied on the first three threads of the stud and the
first thiee threads of inner cap nut. Care should be faken
to keep dll lubricant from ball seat of stud hole or ball
faces of cap nuts,

In case of a broken, cracked or worn hub face, it should
be replaced. A badly wom hub face is always caused by
running wheel assemblies in a foose condition. If the wear
is not too excessive, the entire hub face can be machi-
ned to a flat surface with the studs removed, Otherwise,
with a badiy out of flat or worn condition, the hub should
be replaced.

When mounting rear dual wheels, care should be taken
to position the tire valve stems 180° aparnt so that access
to both inner and outer tire valves may be obtained.
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Front And Rear Trailing Wheel Hubs

Description:

front and rear trailing wheel hubs are oil lubricated.
Grease lubricated hubs are available as optlonal equi-
pmeant. A sight glass Is provided with ol! lubricated hubs
for convenient check of oil level. Level should be check-
ed daily. If oil is not visible in the sight gauge level mark,
SAE 90 gear oil should be added through the snap plug
hole at the center of the hub cap to bring level to the
conect point.

Adjustment

To adjust front wheel bearings, remove cap screws, lock-
washers, hub cap, and gasket. Flatten jom nut lock and
remove jam nut, and lock ring.

Before bearing adjustmeni is made, brakes must be
released and not drag. Bearing play may be checked by
jacking up the wheels one at a time and cbserving bea-
ring play using a long bar under the fire. Observe move-
ment of breck drum in relation to brake spider. If bearings
are adjusted properly, movament of the drum will be Just
perceptible and the wheel will tum freely.

Tighten adjusfing nut until the wheel binds, af the same
time rotating the wheel to make sure all surfaces are in
proper contact. Back off adjusting nut about 4/8 turn to
make sure the wheel turns freely. keplace lock ring with
valve pin In adjusting nut inserted in the hole of the ring.
Install Jam nut lock and jam nut. Tighten to approxima-
tely 200 - 300 ft. lbs {271 - 407 Nm). Recheck bearing
adjustment. Bend lps of jJam nut lock over flats of jam nut,
Replace hub cap using a new gaskef.

O Note: A special key is provided with the vehicle fo
rotate wheel bearing adjusting nut and jam nut,

Disassembly And Repalr

If becrings are to be removed, raise vehicle and rermove
whesl. Remove brake drum-to-hub retaining screws and
remove brake drum, Remove hub cap and gasket.
Remove jam nul, Jam nut lock, lock ring and bearing
adjusting nut. Pull hub assembly off spindle, beling care-
fut not 1o let the bearing fail out of hub. The oil seal and
bearings can now be removed from the hub.

All parts should be thoroughly cleaned. Bearing cone
and roller assemblias can be cleansed in a suitable clea-
ning solvent using a stiff brush to remove old lubricant,

If excessive wear, deterioration, cracking, or pitting are
present on the beaiing cups, ollers, or cones, the bea-
rings should be replaced. Seals should be replaced every
time they are reamoved from the hub. To install new cil
seql, use a suitable adapter and drive the sedl into the
bore until it bottoms,

When Installing whee! on the spindle. center the whesl
hub with spindle to avoid damaging the seal with the
end of the spindle. Push wheel stralght over the spindle
until .D. (Inside diameter) of seal pressfits over spacer. Pre-
fill hub cavity with SAE-90 gearoll (orwheel bearing grease
if vehicle is equipped with grease lubricted wheel hubs).
Lubricate outer beaiing cone and assemble. Adjust bea-
rings and lock. Install hub cap and new gasket. Fill hub with
SAE-90 gear qil until reaches tevel maik on sight glass.
Insert ubber fill plug.

Rear Wheel Hubs

Description

Rear wheels use a single oli-seal assembly and are lubii-
cated from the supply of oll In the differentlal housing.
Bearings are tapered roller, adjustable for wear.

Rear hubs require no periodic checking of lubricant level,
provided correct leve!l Is malntained in the differential
housing.

O Note: Grease lubiicated rear wheel berings are avai-
lable as optional eguipment.

Bearing Adjustment

To adjust rear wheel bearlngs. Jack up rear of coach and
remove rear axle shaft as indicated In Sectlon 11 (Rear
axie) of this manual. Remove gaskets. Unscrew lock nut
and remove adjusting nut lock ring.

To make the adjustment, tighten adjusting nut untll the
wheel bids, rotating the whee! while lightening so that all
surfaces are in proper contact. Back off adjusting nut
about 1/8 turn to make sure that the wheel turns freely.

Replace lock ring, and adjust nut dowsl pin in one of the
holes. The ring may be tumed over if necessary to allow
more accurate adjustment of bearings. Tighten lock nut
and recheck bearing adjustment. Replace the axle shaft
using a new gaskst.

Disassembly And Repair

Jack up the rear of the coach and remove rear axle shaft.
Remove whesels and fires. Remove brake dnim-to-hub
retaining screws and romove brake drum. Remove lock
nut, lock ring and adjusting nut from axle housing
making sure to prevent the ouler bearing from falling out.
Remove outer bearing cone and roller assembly.

Remove screws aftaching inner il seal retainer to hub,
and remove inner tearng cone and roller assembly. Bea-
ring cups can be removed from the hub using g hammer
and a long brass drift.
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All parts should be thoroughly cleaned. Bearing cone
and roller assembilles can be cleaned In o suitable clea-
ning solvent using o sliff brush to remove old lubricant.

if excessive wear, deterioration, cracking, or pitting are pre-
sent on the bearing cups, rollers, or cones, the beaiing
should be replaced. Seals should be replaced every fime
they are removed from the hub. To install new ol seal, use
a suitable adaptler and drive the seal Into the retainer
bore until it bottoms,

When Installing wheel on spindle, center the whesl hub
with spindle to avold damaging the seal with the end of
the spindle. Push wheel stialght over the spindle until LD,
of sedal pressfits-on wiper. Preill hub cavity with SAE-140
differential oil. Lubricate outer bearing cone and assem-
ble. Adust bearlng and lock. Assemble axle fiange to
axle using a new gasket. Apply sealant in stud area.

UJ Note: ©n vehicles equipped with grease lubricated
wheel bearings, use whesel bearing grease instead of
SAE-140 oll.

With axle flange filler held In six o'clock position, fill hub
until final level is even with hole. Insert and tighten plug
securely. (1 qt. of oll). To complete filling operation, after
both wheels have been assembled and filled according
to above procedure, raise the differential oll level to pro-
per factory recommended level. Clean vent thoroughly.

O Note: puing regular inspection check lubricant tevel in
whesls and differential. Clean and replace vent as required.

Tire Maintenance

A regular and correct malntenance procedure is essen-
tial to safe and economical tire service.

Dally, inspect each tre carefully for cuts or foreign matter
such as nalls, glass, etc. Remove any foreign matter lod-
ged between tires and dual wheels, Check tire inflation
pressure with an accurate gauge. Pressure should be
checked before starting a run and should be as recom-
mended by tire manufaciurer. Always use same gauge
to check the pressure to eliminate any differences resul-
ing from gaugse error.

If pressure loss is greater than normal, remove and Ins-
pect iire to determine cause. Replace any missing valve
caps.

O Note: Tie pressure should be taken with pressure
cold.

Inflation Of Tires

Improper inflation Is the greatest cause for loss of tire life
expectancy. Tires should be checked frequently for this
condition. Unless correct air pressure is conslstenily main-
talned, tires will not function as they should; consequentiy
safe, economical operation of vehicle will be materially
affected.

An under-infiated tire runs sluggishly, heats up guickly
because of greater flexing, and is subjected o more fre-
quent brulsing. Over-Inflaticn does not compensate for
over-loading. it does not add strength to tre, In fact, it
actually weakens the tire by reducing Its ability fo absorb
road shock, and may cause a blow-out,

In addition to the deteriorating effect improperly infiated
tires may have on fire life, they will also affect stearing,
riding comfort. and safe driving.

Balanced Inflation

The operating efficiency of vehicle will be serlously upset
if alr pressures in thes are out of balance. Balanced infia-
flon may be expressed as: all tires on the same axle
should always carry same alr pressure. A difference in air
presswe of rear tires and front tires may be permissible
within certain limitations; however there should not be a
difference In pressures between right and left tires on the
same axle. A5 p.sl. (34.5 kPa) under-inflation In one front
tire not only can destioy ease of steering, but creates
steerlng hazards which generally point to a potential
accident. An under-Inflated rear tire will greatly affect
brake efficlency. Balance tlre pressures for ease of stes-
ring, comfort in riding, safety in diiving, as well as for
minimum fuel consumpfion and maoximum tire mileage.

Pressure Loss

At periodic Intervals, each tire should be gauged for pres-
sure loss with an accurate gauge before tires are brought
o correct operating pressure. The purpose of this check is
to determine exact pressure losses In each tire. If at the
time this check Is made, a definite pressure ioss is noted
In any one of the tires, an inspection should be made of
tire showing loss and cause of loss comrected. This method
should definitely establish a «danger signals» on the
conditlon of tires. Pressure loss check should be made
consistently with the same gauge, so that any element of
inaccuracy in gauge will be the samae for all fires.

O Note: Tire pressure should be taken with pressure
cold.
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FRONT & TAG AXLES,HUBS & DRUMS

A\l
24
ITEM. Qry DESCRIPTHON
FRONT HUB & DRUM ASSY, eff. w/axle 16930wx399

1 2 — CAP, Hub
23 1 — — WINDOW KIT
2 2 — GASKET, Hub Cap
3 12 — SCREW., Cap
4 12 — WASHER, Lock
5 2 — JAM NUT
6 2 — JAM NUT LOCK
7 2 — LOCK RING
a 2 — ADJUSTING NUT
Q 2 — BEARING CONE. Outer Wheesl
1M 5 — MACHINE SCREW
12 1 — HUB & CUP ASSY
10 1 — — CUP, Outer Whsel Bearing
16 1 — — CUP. Inner Wheel Bearing
13 10 — STUD RH., Wheel

10 — STUD LH., Wheel
14 10 — NUT, Lock
15 10 — NUT RH.. Whes! Cap

10 — NUTLH. Wheel Cap ITEM Qry DESCRIPTION
17 2 — BEARING CONE, Inner Wheel WITH GREASE SEAL
18 10 — WASHER, Hardener
19 2 — OIL SEAL ASSY 19 2 GREASE SEAL ASSY
20 1 — DRUM, Brake 24 2 CAP, Hub
21 2 — SPACER, Wheel Bsaring 25 2 GREASE SEAL ASSY

2 — SLINGER, Wheel Bearing
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REAR AXLES , HUBS & DRUMS
29 29 29

20
iTEM DESCRIPTION ITEM DESCRIPTION
1 DIFFERENTIAL AXLE ASSY — R-164WX-38 17 — RETAINER ASSY (With Oll Seal)
1 — HUB & CUP ASSY — — SEAL ASSY, Oll
2 — — CUP, Inner 21 — WIPER, Cil Seal
3 — — CUP, Quter 22 — GASKET
4 — STUD : 24 — BEARING CONE — Inner
5 — WASHER, Lock 25 — BEARING CONE — Quter
— WASHER, Lock 26 — ADJUSTING NUT
o) — NUT, Shud 27 — Lock Ring
7 — DOWEL 28 — LOCK NUT
8 — STUD LH., Whoe! — SHAFT AXLE LH.
— STUD RH., Wheel — SHAFT AXLE R.H.
10 — NUT, Whee! Stud 29 — GASKET
11 — DRUM, Brake 31 HUBODOMETER
12 — SHNGER, Ol
13 — SPECIAL SCREW
14 — NUT LH., Whee! Stud - Inner
— NUT RH., Whes! Siud — Inner
15 — NUT LH., Wheel Stud — Outer

— NUT RH., Wheel! Stud — Outer
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Tire Rotatlon

Tire rotation is not necessary unless uneven wear appeaars.
If it Is the case, the following system of interchanging is
recommended: right front to left rear inside or right rear
oulside, and left front to right rear inside or left rear
oufside.

It inside dual tires show more wear than outside dual fires,
place front tires on inslde when changing. In this case.
oulside dual fires can be Interchanged beitween right
and left hand side of vehicle.

If outside dual tires show more wear than inside dual tires,
place front tires on oulside dual tires when changing. At
the same time, interchange right and left hand inside
dual tires.

New tres should bs Installed on fiont wheels where they
run coolost.

Tubeless Type Wheel Assembly
Demounting And Mounting

Tools required: 2 tubeless tire tools, 1 pair visegrip pliers.
lubricant and brush.

B Caution: Avold the use of ony lubricant containing
water, or any solvent Injurious o rubber.

Demounting: Defiate fire. With tire lying flat, loosen
both beads by walking on tire with heels close to rim. With
wide side of rim down, lubricate top bead. With stops
toward rim. insert spoon ends of both tools about 10” (254
mm) apart. Holding bead in well with foot, pull one tool
toward center of fim.

Hold teol in posiion with one foot and pull sscond tool
toward center of rim. Progressively work head off rim,
taking additional bites if necessary.

Stand assembly In vertical posiion. Lubricate second
bead. At top of assembily Insert straight end of tool bat-
ween bead and back flange of rim at cbout a 45° angie.
Turn tool so that it is perpendicular to rim. Pry second
bead off.

=
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Mounting: Be sure right valve is used and is properly
Installed in the fim. Inspect im to insure bead seats are
clean and smooth. Then pldace rim on floor with side
down and iubricate first bead of tire and upper bead
seat of rim,

Push first bead into well of im and onto rim as for as
possible. Using stralght end of tool (with stop resting on
rim flange), take small bites to work remaining section of
first bead on to rim.

Qg
=

Hold second bead in well by skanding on tire and anchor
with vise-giip pliers (snub side toward tire). Using spoon
end of tire tool with stop toward rim, use small bites unti
bead slips over flange. If necessary. insert second tire oo
and lubricate tast 6" (152 mm) of bead before comple-
tely mounting. Inflate tire to recommended pressuie.
Examine valve assembly occasionnally fo avoid leaks.

Safety Precautions

1. Use only rims free from damage, rust or pitting.

2. Inflate tire in a safety cage or use a portable safely
device,

SPECIFICATIONS

Wheel size 22.50" x 8.25" (571.5x 209.5 mm)
Tire size 12.5 R x 22.5 (radial)
Wheel stud nut torque 450-500 ft. ibs

(610 - 678 Nm)

— |
éﬁ= PREVOST
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DESCRIPTION

The XL serle vehicles are equipped with a ROSS HFB70
integral steering gear. This integral power steering gear
incorperates a manual steering mechanism, a hydraulic
control valve and o hydraulic power cylinder. The conirol
valve is a rotary type which directs oll fiow from the
englne power stesring pump to either one of the cylinder
cavities. The flow directed to a cavity is dependent upon
the speed at which the steering wheel Is turned.

Force on the steering wheel is transmitted to the steering
gear input shaf. The input Is connected to the worm
shaft by means of a torsion bar. The torsion bar turns with
the input shaft, exerting a rotationnal force on the worm
shati. The worm shaft in turn transmits the force through a
ball nut mechanism to axial force on the rack piston. The
rack piston resists this force due to its engagement to the
sector shaft. With this resistance, the torslon bar Is twisted
by the input shaft. Pressurized fluld moves the rack piston

GEARBOX ADJUSTMENT:

1) Remove drag link frorm steering gearbox.

2) Be sure to be able to gain access to the two (2) adjus-
ting screws under the gearbox.

axially through the cylinder bore and the rack piston then
turns the sector shaft and steers the vehicle.

If the steered wheels receive a shock load, the shock
force is fransmifted through the sector shaft to the rack
plston and on to the worm shaft. This force causes the
control valve 10 send high pressure fluid to the proper
cavity to resist the shock force. By hydraulically absorbing
Ihe shock, the steering gear prevents kick back at the
steering wheel.

The steering gear is equipped with two (2) unloading
valves (poppets) at either end of the housing. As the
steered wheels approach the axle stop, the correspon-
ding poppst Is opened. This reduces heat generated by
the pump. The tipped poppet also reduces the load
force on the steering linkage. These poppets may be
adjusted by the adjusting screws on either end of the
steering gear.

3} Rotate inputl shaft to its moximum in one direction or
the other while calculating the nurber of required rota-
tions. Use a socket 13/16 (12 slots) to do so and reverse
one half the total number of rototlons previously calcula-
ted. This will give you the middle poinf. Using o punch,
index gearbox housing wilh input shaft,

INDEXATION 7
MARKS -

[

ADJUSTING
SCREW
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4) Unscrew two (2) rotations the worm preload adjusting
screw which is located at the center of the gearbox on
the opposite side of the Input shaft, then, manually figh-
tenit.

5) Be sure marks are indexed and unscrew one (1) rola-
tion the adjusting screw which Is located opposite of the
output shatt. Relate input shaft 90° from one side to the
other and tighten adjusting screw until g slight resistance
Is felt.

TORQUE AT 40-50 F1.-LBS.

Torque locknut to 40-50 fi-lbs. The torque of the input
shaft should not exceed 28-35 in-lbs at this step at any
polnt of the gearbox travel. Ensure the adjusting screw
does not rotate whiie tightening lock nut.

6) Adjust worm preload as follows:

- Rotate input shaft in each direction and torque worm
preload adjusting screw o 60-70 in-lbs. The required
torque to rotate the Input shaft should not exceed 55
in-Ibs of any point of the rotation. Retorqus tocknut to
70-80 #-{bs.

7) Replace input shaft at its middle posliion then install
pitman arm at 5° to 10° facing backward. Notice that the
outpul shaft marks are in line with the two (2} cover
SCIEews.

55 In.lbs MAX.

8} install stesring column whlle adjusting the steering
wheel ai neutral point. Adjust the wheels In a straight line
and install drag link.

2) Make a road test and verify if steering wheel returns to
its neutral point or close to it after the vehicle has turned
In one direction or the other. Notice the position of stee-
ring wheel while driving In a stradight line. If it should be
moved more than one (1) spline, make the adjustment
on the drag link. A quarter of a turn on the drag link
corresponds o one (1) Inche of steering sheel displa-
cement.

10) Adjust hydraullc limlts of the end of stroke while
faking care never to retain steering wheel more than 15
seconds in its maximum rotation.

Note that the upper screw limits the right travel and that
the pump relief should be 1500 PSI.

C) NECESSARY TOOLS

1) Torque wrench in-lbs and ft-lbs 5)YKey -11/16”

2) Socket 13/16 - 12 slots 6) Key - 3/4~
3} Socket 5/16 7) Screw-driver

4) Hexagonal rod 5/16™ 2” ig
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REMOVAL OF STEERING GEARBOX

Remove the pinch bolt on the pitman arm. Diive a
wedge info the groove at the top of the arm to loosen it
from the seclor shaft. Stide the pitman arm off the shaft.
Clean the area around the filtings. Disconnect the hoses
and plug the holes to prevent the entry of dirt.

B Cautlon: The steering gearbox weighs approxima-
tely 110 Ibs (50 kg) dry. Before continuing with the remo-
val procedure, support the gearbox to prevent it from
faillng from the frame ofter the mounting bolts have been
removed.

Take out the bolts that secure the gearbox to the frame
and support then carefully remove the gsarbox.

SIEERING GEAR DISASSEMBLED
INTEGRAL SIEERING
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1. Housing

2. Bearing (2)

3. Relaining Ring

4. Gulde & Shap Kit
4A, Allen Head Boils (2)
4B. Ball Return Guide Cap
4C. Ball Return Gulde Cap Seal
4D. Ball Return Guides

5, Worm & Valve Assembly
5A. Worm Shaft
5B. Valve Slesve
5C. Drive Ring

6. Teflon Seal Ring (2)

7. Backup “0" Ring (2)

8. Worm Shaft Backup "0”

9. Teflon Worm Shaft Seal
10. Rack Piston
11. Spring
12. Nylon Spacer Rod
13. Poppet (2)
14. Poppel Seat (2}
15. Retalning Ring (2)
16. Rack Piston Backup 0" Ring
17. Tefion Rack Piston Seal
18. Balis (34)
19. Valve Housing
20. Poppet Adjusting Sciew

2.313" (58.75mm) Long (2)
21. Poppet Adjusting Screw Jam Nut (2)
22. Thrust Washer (2)
23. Thrust Bearing
24. End Cover & Valve Housing “0” Ring (2)
25. Valve Housing Bolts 2.125" (53.98rmm) Long {(4)
26, End Cover
27. Worm Shaft Preload Adjusting Screw
28. Worm Shaft Preload Adjusting Screw
Jam Nut

29. End Cover Washer (4)
30. End Cover Bolts 1.625" (41.275mm) Long (4)
31. Trunnion Cover 0" Ring
32. Tunnion Cover Bolts (4)
33. Trunnion Cover Washers (4)

r Zay \\\\\\
/' : )ﬂlnf '

,_- ario

]

34. Dirt & Water Seal DISASSEMBLY

35. Input Shaft Seal

3(7) gﬁeé%gl;;psg\;’;sher Draifn stee_ring gearbox and clean the outer surface.

38, Retaining Rin W Caution: Never steam clean or high-pressure wash
- g king any hydraulic components. Do not force or abuse closely

39. Sector Shaft fited parts

40. Sector Shaft Adjusting Screw '

j; gg:igg:,er Position the gearbox in a vise with the worm shatt in a

4 3' Sieel Backup Washer horizontal position. Rotate the worm shaft to the end of

24, Teflon Bock E Washer the sector shaft travel. Position the timing maik on the

45' Side Cover Sgol (Two Piece) sector shaft in a vertical direction (halfway between two

46, Retalning Ring capscrews). The steering gearis now In lts center of trave!,

2; ;’gg glcl;\?er Gasket Clean the serated end of the sector shaft and loosen the

49, Trunnion Cover jam nut on the sector shaft adjusting screw.

80. Teflon Backup Washer .

51. Sector Shatt Seal (Two-Piece) :?rﬁnmnci);ﬁ g{;\vcé rdls:cc:rd the dirt and water seal from the

52. Side Cover Boits (8)
3. Sector Shaft Adjusting Screw Jam nut
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Remove the four (4) bolis from ths frunnlon cover with a
% inch socket.

Remove the eight special ring head bolis from the side
cover with a 13/16 inch socket. There will be some drai-
ning of fluld at this polnt.

O Note: These elght bolts have a special seallng fing
located on the underside of the bolt head. If it Is neces-
sary fo replace any of these belts use only the same spe-
clal type and length of bolts.

Begln to remove the slide cover and sector shaft assembly
and stop when the bearing rolls are haif exposed. A soft
hammer may be needed to start removal of the slde
cover sector shaft assembly,

B Cauflion: Exerclse care In removing this assembly
sfowly. If the assembly is removed too quickly it will be
difficult to retain the bearing rolls In the race. When the
rolls are half exposed, apply enough grease to retain
them In the housing bearing. If one or more rolls is lost, it {s
necessary to replace the entire bearing.

Completely remove the side cover sector shaft assembly.
If the bearing is damaged or it becomes necessary to
replace the housing bearing, remove the bearing in the
following manner.

— Using an appropriate bearing mandrel, apply pressure
from the side cover opening and press the bearing out
through the trunnion cover opening. Care must be taken
to malntaln a good, square contact between the hou-
sing and press base to avoid damaging the bearing
bore. If the bearing is cocked during removal, it may bur-
nish the bore, causing it to become oversized and to
require replacement of the gearbox housing.

Remove the sactor shaft adjusting screw jam nut. Screw
the sector shaft adjusting screw through the side cover.
Place the side cover exterlor tace down and lift the sector
shaft out veriically.

O Note: Removal of the sector shaft will allow the side
cover bearings to fall Into the side cover cavity. Immedia-
tely collect and count all the slde cover bearings at this
fimes.

Remove the retaining ring, the two-piece side cover seal.
the teflon backup washer, ant the steel backup washer
from the side cover. Discard the seal and the tefion
washer.

Remove ths trunnion cover 0" ring. the two-piece sector
shaft seal and the tefton backup washer from the frun-
nion cover. Discard seal, washer, and "0 ring.

Loosen the worm shaft adjusting screw Jam nut with a
15/16 inch socket. and loosen the worm shaft pretoad
adjusting screw two turns with a 15/16 allen socket or
screw driver. Loosen the poppet adjusting screw jam nut
and the poppet adjusting screw lwo fums.

Remove the four end cover bolts with a 13/16 Inch socket
and remove the four washers.

Remove the end cover. Some fluid will drain at this point.
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Loosen the poppet adjusting screw jam nut and the
poppet adjusting screw in the valve housing two turns.

Remove the four vaive housing bolts with a 13/16 inch
socket.

Remove the valve housing. Some fluid will drain.

O Nofe: The valve steeve will probably remain in the
valve housing.

Remove and discard the end cover “0" ring from the end
cover.

Clean the inputl shaft with a fine grade emery paper.




PAGE MAINTENANCE SECTION
07 MANUAL 14

A —
STEERING

B Caufion: Do not remove the diive ring fiom the Remove and discard the valve housing "0” ring from the
worm shaft or attempt to unbend the tangs which hold valve housing.
the drive ring in place on the worm shaft. Doing either will
aiter ths valve flming and could cause the coach fo pull Remove and discard the diit and water seal.
to one slde or the other after the gear is installed ond
- operated. Remove the retaining ring.

Remove the valve sleeve from the valve housing. Remove the steel backup washer and the two-plece
Remove the first thrust washer, the thrust bearing and the input shaft seal from the valve housing. Discard the seal.
second thrust washer from the valve housing.

[3 Note: The second thrust washer may remain on the
end of the valve sleeve.
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Remove and discard the two teflon seal rings from the
valve sleave,

Remove the two backup 0" rings from the valve sleeve
grooves.

Remove the rack piston worm shoft assembly from the
gear housing.

[ Note: The worm shaft will be inside the rack piston
with the input part of the worm protruding from the rack
piston. When removing this assembly from the housing,
take care fo prevent the feflon rack piston seal from get-
ting caught In the sector shaft cavity, Remove the
assembiy from the long end of the housing.

Lay the rack piston worm shaft assembly on a clean rag
1o prevent the plsten from rolling.

Remove the two allen head bolts from the ball retun
guide cap.

Rermove the ball return gulde cap and the ball retumn
guide cap seal.

Remove the two ball return guides and the balls from the
rack piston by rotating the worm shaft until the balls fall
out.

O Note: 8all return guides are closely fitted with the
rack piston and you may have to remove them by care-
fully inserting a screw driver between the rack piston and
ball return guldes.

B Caution: Assembly contains o sef of 34 matched
balls, and you must take speclal care not to lose any. If
any balis are lost, a complete. new set of matched balls
will be required.
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Remove the worm shaft from the rack piston.

Remove and discard the worm shaft seal ring. Then,
remove and discard the worm shoft "0” ring from the
worm shaff.

Remove and discard ithe rack piston seal ring.

Remove and discard the rack piston backup “0” ring

from the rack piston. It is not usually requited to service the poppet assembly. If

required, however, position the rack plston carefully in a
vise equipped with soft jaws. Then remove fwo retaining
ings, two poppet seats, two poppets, nylon spacer rod
and spring.
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THIS COMPLETES DISASSEMBLY

Inspection

O Note: Al sealing sufaces and seal cavities must be
free from nicks and corrosion. If you detect any nicks or
corrosion, you must replace the part to ensuie proper
sealing. Before you inspect the steering gear, wash all
parts in clean, clear solvent and blow dry.

inspect rack pision teeth for cracks and wear. If you can
detect a step by running your fingemail edge horizontally
acyoss the teeth surface, replace the rack piston.

RACKIPISTON

o ©
O o
_[_l

Inspect the rack plston ball rack giooves (helical sha-
ped) for brinelling (dents) or spaliing (flakes). If either
cendition exisis, the rack piston, valve sleeve, sector shaft,
and worm shaft must all be replaced.

Inspect the worm shofi ball track grooves (helical sha-
ped) for brinelling or spalling. (For an example of how
ball sits properly on the frack and to see normal machine
marks on the shaft). Visually inspect the upper Input shaft
sedl area near seirations for nicks, and run your fingerncil
edge acioss the sealing surface to detect steps.

0 Note: The input shaft is plnned fo the worm shaft by
the lorsion bar pln, and the worm shaft/input shaft
assembly is flexible at this joint. As a result, the assembly
may be slightly bent at this joint. This slight bend s
normal.
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As you inspect the housing cylinder bore, you wil notice
scoring marks running lengtwise through the bore. This
scoring is normal. The scoring In the steeting gear cylinder
should not be compaied to the scoring you might see in
the cylinder bores of an internal combustion engine.

Check the housing faces for nicks which would prevent
proper sealing. Replace the housing if these nicks are
present.

Inspect the housing bearlng for brinelling or spalling. If
either condition exists, or if one or more of the rolls is lost,
replace the bearing.

Inspect the seclor shaft bearing sealing areas for brinel-
ling or spalling. Run your fingemall edge across these
areas to detect steps. inspect for cracks. If any of these
condilions exist, replace the sactor shoft.

Inspect the thrust bearing rolters for any deferioration,
Inspect the two thrust washer for brinslling. spalling, or
cracks. Replace any part if you detect these conditions.

Assembly

O Note: Once you have completed your inspection
and aie ready to reassemble the gear (Including new
parts, if necessary), wash all paris again in clean. cleor
soivent and blow dry. All gaskets, seals, and seal rings
must be replaced with new ones each fime the gear is
disassembled. Replace those gasket seals, and seal rings,
as well as seal kits,
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Using seal Installation tool, assemble the new worm shafi
backup “0" ring, then the new teffon worm shaft seal into
the worm shaft ring groove.

Compress the seal with seal compression tool and set the
worm shaff aside for 10 minutes.

[0 Note: Allow for time fo insure that the ring and seal
are propery seated when you assemble the worm shaft
into the rack piston. If you do not aliow for this time, the
seal may break when you put the worm shaft into the
rack plston.

If required, press the new housing bearing into the hou-
sing from side cover, using bearing mandrel. Care must
be taken duiing this procedure to make certain that the
housing is square with the press base and that the bea-
ning iIs not cocked. Apply o generous amount of clean
wheel bearing grease to the bearing race to retaln the
bearing rolls. Assembtle either 41 or 42 rolls, depending on
the type of bearing used. Grease must retain rolis.

B Caution: Rolls must be in place to insure proper ins-
tallation of bearing. If rells are not in place, bearing race
may collapse and fail. The flange may become dama-
ged or broken, causing premature bearing failure. Again,
do not mix housing bearing rolls with side cover bearing
rolls.

\ . L a
Install the new rack piston backup “0" ring, the new
feflon rack plston seal rdng into the rack piston ring
groove. Do not stretch the iings as you inskall them. Coat
with a liberal amount of grease.
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Bl Caution: Duiing the following step. you should wear
eye protection.

If the poppets were removed. then install into the rack
piston one poppet seat. one poppet. the spring, the
nylon spacer rod, the other poppet, and the other pop-
pet seat. Torque both poppet seats fo 20-25 fi. Ibs. (27.1
-33.8 Nm). Install both retalning rings.

Assomble the ball retumn guides into the rack piston.
Make sure that the ball return guides are seated.

Assemble 34 balls Into the balf refurn guides and rack
piston. Brop the balls through the hole provided in the
ball return guldes. As you drop the balls, rotate the worm
shaft to pull the balls down Into the grooves. Read wai-
ning befcre conlinuing with assembly.

® Waming: Make sure the ball return guides stay
down in place while you assemble the balls, Failure fo
hold the guides down may resull In a ball being frapped
outside the closed loop. A trapped ball can result in a
steering lockup.

Grease the ball return guide cap seal and place itinthe
ball return guide cap groove. Assemble the ball refurn
guide cap so that the sealis In full contact with the rack
piston surface.

Grease the seal ring cavity In the rack plston and Instail
the worm shaft Into the rack plston.
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install the two allen head bolts and torque them to 16-19
ff. ibs. (20.3 - 25,7 NM).

® Warning: Rotote the wormshatt from end of frave

10 end of travel, to make certain that you have installed
the balls properly. If you cannot rolate the shaft, you will
have to remove the balls and reassemble them. If you
install the gear on a coach with shaft unable to rotate,
the gear will not function.

Apply o generous amount of clsan grease to the Teflon
rack piston seal and to the housing cylinder bore.

Install the rack pisfon worm shaft assembly into the long
end of the housing. so that the Teflon rack piston seal
goss inlast.

B Caution: Be certain that the seal enters the long
end last; otherwise a large section of the seal will be cut
and the coach will have no power steering assist.

O Note: 1o ease the loter assembly of the sector shaft,
rofate the rack piston worm shaft assermbly in the housing
so that the rack plston teeth are exposed in the seclor
shaft cavity of the housing.

Assemble the worm shaft adjusting screw Jom nut onto
the solid (nonslotted) end of the worm shaft preload
adjusting screw so thot the seal on the jam nut faces the
end cover. Assemble the poppst valve adjusting screw
jam nuts onto the poppet valve adjusting screws in the
same manner as described for parts.

[J Note: the poppet valve adjusting screws may or
may not be of the same length. If not the same lengih,
assemble the shorter adjusting screw (20; 2.25 in. 5715
cm long) info the end cover a few tums.

® Warning: If the screws are of unequal length, you
must install the shorter screw into the end cover. Other-
wise, the poppet assembly may break and cause the
steering gear to lock up.

Assemble the worm shaft preload adjusting screw Into
the end cover a few turns. Final adjustments will be made
loter.

Apply clean grease o the end cover 0" ring grocve on
the end cover. Install the new end cover “0" ring into the
end cover "0” ring groove.

[0 Note: When Installed, the end cover “0" ring should
extend slighily above the machined surface of the end
cover.
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B Caution: When performing the next step make sure
that the rack plston teeth are fully visible In the sector
shaft cavity of the housing. This is necessary to ensure
proper location of the poppels, and to ensure that the
poppet adjusting screw will contact the poppets.

Posltion the end cover so that the poppet adjusling
scrow is allgned with the end of the poppet.

Install the four end cover bolts, 1.625 in. {4.127cm) long
and washers and torque the bolts to 145-155 ft. Ibs. (196
-210 Nm).

Grease the lwo new backup “0" rings and the two new
Tefion seal rings. Using seal installation tool, assemble the
backup "0" rings, then the Teficn seai rings into the valve
sleave,

Use compression tool to compress the Teflen seal rings.
Leave the compression tool on for 10 minuies.

[0 Note: if you do not allow for this compression time,
the valve sleeve assembly will be difficult o assemble
info the valve housing.

Assemble the poppet valve adjusting screw info the
valve housing 4 or 5 turns, Final adjustments will be made
later.

Apply clean grease to the valve housing “0" ring groove.
Install the new valve housing "0” ring info the valve hou-
sing “0” ring groove.

O Note: when installed, the vaive housing “0” ling
should exiend slightly above the machine surface of the
valve housing.
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Apply a generous amount of clean grease to one thrusf
washer. Install the thrust washer into the valve housing,
rmaking suie to center the thrust washer.

Apply a generous amount of clean grease to the thrust
bedring. Install the thrust bearing into the valve housing
{onio the thiust washer), making sure to center the bea-
fing on the washer.

o Warning: The thrust washer and thrust bearing
must be flat and centered in the counterbore surface.

Otherwise, the thrust washer could break when you
assemble the valve housing info the gear housing. A bro-
ken washer could cause uncontrollable steering.

Remove the compression tool from the valve sleeve,
Apply more grease to the valve sleeve seals, and grease
the thrust washer face on the end of the valve sleeve
without the diive slots. Place the other thrust washer onto
the vaive sleeve end without the drive slots.

® Warning: This thrust washer must be secure on
the vaive sleeve. If not, it can break and cause uncontrol-
lable steering.

Assemble the valve sleeve with attached thiust washer
down into the valve housing.

When the valve sleeve Is down In place, it should mea-
sure between .370 and .400 inches {939 - 1.01 cm)
above the face of the valve housing to the end of the
valve sleeve nose.

e Warning: Do not force valve sleeve down into
valve housing. Make sure valive sleeve seal rings are
compressed. Misassembly or incomrect measurement
may cause the thrust washers or thrust bearing to break
during gear operation, which will resutt in uncontroliable
steering.
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Position the rack piston so that it Is flush with the open
end of the gear houslng. Rotate the worm shaft until it
extends out of the rack plston as far as it will go.

® Warning: Worm shaft and volve sleeve units are
assembled and sold as matched sets. Use only premat-
ched sets for replacement. Never mate an old sleevs
with a new worm or an old worm with a new sleeve. To do
50 may darmage the gear or injure the diiver, or do both
during operation,

Locate the timing mark on the valve sleeve, a faint, pun-
ched mark on the chamfered edge of the valve sleeve.

Locate the sciibed timing mark on the worm shaft. Next,
grasp the valve housing/valve sleeve assembily with your
thumbs on the valve housing face and vour fingers
applying pressure to keep the valve sleave In the valve
housing.

Align the previously located timing marks and place the
valve houslng/valve sleeve asseambly onto the input shaft
end of the worm shaft until the dive lugs are fully
engaged.

[0 Note: valve sleeves are identified and matched fo
the right or left hand lead of the worm screw. If the screw
has aright hand thread (that Is, goes into the rack piston
when tuined clockwise), then the correct valve spool will
have the letter "R"' stamped between the lands. For a lefi
hand worm lead (which will come out of the rack piston
when turned clockwise), the valve spoo! has no identi-
fying mark between the lands.

® Warning: If an incorect hand valve spool Is pla-
ced on a worm and assembled Into the gear, the gear
will not function corectly. Rather the mechanism will
maifunction by tuming the steering wheel with such force
that it could injure the driver.

Maintain pressure on the valve end of the valve housing
to ensure continued engagement of the diive lugs and
thrust bearing package. While maintalning pressure,

rofate the valve housing to allgn the poppet adjusting
scraw with poppet In the rack plston. Continulng pressure
rotate the input shaft to bing the valve housing into
confact with gear housing face.
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Assemble four valve housing bolts 2.125 In. (5,392 cm) long
into the housing and forque to 145-155 . lbs. (196 -210
Nm),

Apply a generous amount of clean whesl bearing
grease (do nof substitute ancther type of grease) to the
bearing race Inside the side cover.

B Caution: Use only wheel bearing grease. This bea-
fing is sealed and will recelve no lubricotion from the
hydraulic fluld in the gear. Faiture to use whee! bearing
grease could resuif in premature bearing wear.

O Note: You will have 41 or 42 rolls to assemble into the
side cover bearing 41 rolls - BR-970; 42 rolls - BR-270-1. Do
not mix these rolls for the side cover with the rolls for the
frunnion cover side of the gear housing.

Assemble 41 or 42 rolls into the side cover bearing race.
Grease must retaln rolls.

Assemble the steel backup washer, the new Teflon
backup washer, and the new two-plecs slde cover seal
into the slde cover. Assemble two-piece seal so that
words “oll side” are visible.

B Cautlon: The words “oll side” must be visible once
the saal is In place. Otherwise, the seal will not function,
which could result in a loss of power steering assist.

Assemble retaining ring inlo the iing groove in the side
cover,

Apply a generous amount of clean grease to the short
bearing area of the sector shaft, and Insert the sactor
shaft into the side cover. Screw the adjusting screw into
the side cover until it reaches solid helght. Then, back out
the adjusting screw one tumn, so that the side cover
rotates freely on the sector shafi.

Assemble the Jam nut onto the adjusting screw a few
threads. Final adjustment will be mads later.

Assemble the vent plug into the hole provided on the
side cover. Prass the vent plug in flush with the side cover,
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o Warning: Do not weld or otherwise plug this hole
in any permanent manner, This I a safely vent which
functions only if the slde cover seal falls. If the seal falls
and plug cannot vent, the stesring gear may lockup or
otherwise malfunction.

Apply clean grease to the new slde cover gasket and
assemble It onto the slde cover. There must be encugh
grease 1o hold the gasket In place.

1 2 3 4

Positlon the tooth space betwesn the second and third
testh In the center of the sector shaft cavily.

B Cautfion: If the rack piston Is not centered, the gear
travel will be severely limited in one direction of travel,
and signjficant internal damage to the steering gear can
occur when the gear Is operated.

Clean off any old tape on the sector shaft serrations.
Retape the serrations and bolt groove with one layer of
tape. Assemble the sector shaft side cover assembily info
the gear housing, with the center tooth of the sector shaft
engaging the tooth space between the second and
third teeth on the rack plston.

® Warning: As you place the sector shaft through
the housing bearing. be careful not to knock out any of
the bearing rolls. Be careful also not o pinch the side
cover gasket. Should the bearing rolls be knocked out, or
the side cover gasket pinched, premature bearing and
seal failure may occur, which could result In & loss of
power stearing asslst.
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Assemble the eight special ring head bolts and torque
them 1o 150 - 170 1. lbs. (203-230 NM).

Place the tunnion cover on a bench to install the new
seal plackage. Start with the Tefion backup washer,

Assemble the two-plece sector shaft seal so that the
words “oll side” are visible.

® Warning: The words “oll side” must be visible. If
not, the sea! will not function and a loss of power stesring
assist may occur.

Grease the new trunnion cover "0” ring and install it into
the trunnion cover "0” ring groove.

Before installing the trunnion cover and seal assembly
onto the housing, visually inspect the housing bearing to
ensureg that ali bearing rolls are properly in place. Then
install the tfrunnion cover.

Install a new dit and water seal. Instoll four trunnion
cover bolts, and torque the boits to 15 - 22 ft. los. (20 -29
Nm).

Apply clean grease to the Input shaft seal assembly and
to1he input shaft. Install the new two-plece inpuf seal flat
side up and the stesl backup washer, using the seal dri-
ving tool. Install the retaining ring.

Pack the area around the input shaft with clean grease
and install the dirt and water seal.

THIS COMPLETES ASSEMBLY. BEFORE INSTALLING GEAR
ONTO COACH, MAKE THE FINAL ADJUSTMENTS DESCRIBED
ON THE FOLLOWING PAGE.
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Final adjustments

Screw the worm shaft preload adjusting screw finger tight
until it contacts the worm shaft,

Adjust the sector shatt adjusting screw while rofating the
input shaft 86° each direction unfil the Input shaft torque
reaches 25 - 30 in. Ibs. (2.825 - 3.39 Nm).

O Nofte: Use a 12 point socket and an in. 1b. (Nm) tor-
que wrench to ict.ate the Input shaft.

Center the steering gear by daligning the sector shaft
timing mark halfway between two trunnion cover bolts.
The timing will be perpendlcular fo the center line of the
cylinder bore. Back out the sector shaft adjusting screw
(40) one turn and note the torque required to rotate the
input shaft through 90° each side of conter. Move the
adjusting screw to provide a iise In torque of 2 - 4 in. Ibs.
(226 - 452 Nm) at this point within 45° each side of
center. After lightening the jam nut to 40 - 45 1. Ibs., (54.2
- 60.975 Nm) the torque now required to rotate the input
shaft must nof exceed 29 In. Ibs. (3.164 Nm) at any point
in the steering gear travel.

Torque the worm shaft preload adjusting screw fo 60 - 70
in. lbs. (6.78 - 7.91 Nm) maoking sure the jam nut does not
contact the end cover. Torque the Jam nut to 70 - 80 ff,
Ibs., (94.85 - 108.4 Nm). making sure the ad]usting screw
doas not move.

The torque now required to rotate the input shaft through
complete travel should not excesd 50 in. ibs (5.65 Nm).

O Note: 55in. Ibs. (6,215 Nm) Is allowable if fluld is in
the geoar.

POWER STEERING PUMP
DESCRIPTION:

The power steeling pump Is gear driven and mounted on
the flywhese! housling. It Is a balanced vane type with a
constant delivery per revolution and a capacity of 4 gal-
lons (U.S.) — 15.2 litres) per minute at idie speed. The
nmoximum pump relief pressure 1s 1500 PSI (10,350 KPa).

1. Snap Ring 15. Ring

2 Key 16. Pin

3. Shaft 17. Pressuie Plate
4, Bearing 18. Spring

5. Snap Ring 19. Plug

6. Shaft Seal 20. Caontrol Valve
7. «Or Ring - Smail, Body 21. Spiing

8. «O» Ring - Laige, Body 22. Scrow

9. «0» Ring - Control Valve 23, Pin

10. Gasket 24, Screw
11. Body 25. Washer
12 Bearing - Body 26. Manifold
3. Rotor 27. Plug - Manifeld
14 Vane 28, Cover
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Removal and installaton:

The pump is located under the alr comprassor and s
accessible through the right hand engine compartment
door. The pump is removed by disconnecting the outlet
hose and romoving the Inlet hose. Then, remove the
mounting bofts. Mounting flunge gasket should be
replaced whenever pump Is removed. To install, reverse
removal procedure.

POWER STEERING PUMP-DISASSEMBLED

During the disassembly, speclal altention should be
given to identification of paris for proper reassembly.

Using a suitable cleaning solvent, thoroughly clean the
exterior of the power steering purnp o prevent entry of
dirt or other foreign matter Into the pump during overhaul
procedures.

Remove the three manifold capscrews and washers,
Remove manifold. Remove and discard manifold gasket.

Remove cover mounted capscrews and separale the
cover from the pump body. Remove pressure plate spring
and pressure plate. Remove pump ring locafing plns.
rotor vanes and the two O-Rings.

Mount cover in a vise. Drive out the retaining pin with a
suitable punch. Protect the control vaive plug and sub-
assembly against falling from the bore. Work the plug.
control valve and spring from the bore.

) Note: Access to the control valve plug and confrol
valve sub-assembly may be gained through the large
chamtered hole which leads to control valve bore from
inside the cover.

Remove outer retaining ring from the pump body. Sup-
port the shaft end of the pump bedy in o twe inch
(560.8mm) straight pipe coupling. and using on arbor
press, remove shaft. The shaft assembly should drop
through a slot in the press table so that the shaft will not
be damaged. Remove inner retalning ring and ball bea-
ring from shaft. Press shaft seal from the purmp body.

Inspection and repair

Wash all parts, except seals, in clean mineral solvent and
lay them aside for inspection. Replace all old seals and
o-fings al reassembly.

Inspect the surfaces of ring rotor, vanes pressure plate
and body which are subject tc wear. Light scoring may
be removed from the faces of the body or wear plate
with crocus cloth (by placing the cloth on a flat surface),
medium India Stone or by lapping. Check edges of
vanes for wedr. Vanes must not have excessive play In

BPREVOSTH

slots or bumrs on edges. Replace it necessasry. Chack
each rotor slof for sticky vanes or wear. Vanes should drop
in rotor slots by thelr own welght when both slot and vane
are dry.

Insert the control valve in Its bore in pump cover. There
should be no binding. Chech the vaive and bore ofr
excessive wear and scoring. Replace if necessary. Wash
bearing thoroughly. Inspect and replace bearing if worn
or damaged.

Replace the shaft seal at each overhaul to prevent oil
leakage. Check the drive shaft oil seal diameter for wear
and scoring. Do not install a new seal on a shaft which is
worn or damaged at the oil seal diameter. Replace the
shaft if worn. Stone and polish fhe sharp edges on the
shaft to prevent damage to the seal.

Stone all mating surfaces of body and cover with a
medium India stone to remove oll burrs and sharp edges.
Rewash all parts after stoning.

Reassembly

0 Note: immerse all parts in clean SAE 10 englne oll fo
facllitate reassembly.

Starting with the shaft end, press the inner needle bea-
ring in the pump body using an aror press. Assemble the
snap ring on the shoulder portion of the shaft and Instali
the shoft in the pump bedy.

Press the cuter bearing onto the shaft. The edge of the
beaiing must be 1/64" {39 mm) below fthe shaft seaql
shoulder when assembled. This provides for shaft end
play of 010 - 015" (.254 - .381 mm).

[ Note: Toos for installing bearings can be made flom
round stock with an outside diameter slightiy smaller
than that of the bearing and the Inside diameter slightly
iarger than the shaft diometer. Do not score or damage
the shaft during this operation.

Position the shaft seal on the shaft end of the body, being
careful not to damage the seal. Using the special tool
mentioned above, press seal in untll it engages the
shoulder In the pump body. This shoulder acts as a posi-
tive stop tor the seal. Do not overpress as this will result in
damage to the seal.

Install the locating pins In the pump body. Install the ring
over the pins according to the comrect directlon of rota-
tion. Install the rotor with the chamfered edge of the spli-
ned hole “in” towards the pump body. Install the vanes
with their radius edge toward the inner ring contour. Ol
the cartiidge with clean engine oil and install the pres-
sure plote. Install the 0-rings. pressure plate spring and
cover. Tighten cover sciews to 25 - 30 ft. Ibs. (34 - 40 Nm)
torque.

Y=
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Install the pressure compensaiing spring into the control
valve bore. Insert the valve assembly with the hex towards
the spring. Install the plug with the "0” Ring into the bore
and hold it in position while driving a new retalning pin.

Install the 0-rings in the pump body and secure the mani-
fold to the pump cover with three screws. The copper
washers are used on the thiee screws where the tapped
hole enters the il passage.

POWER STEERING RESERVOIR

The power steering reservolr is located in the upper left
hand slde of englne compartment. It Is recommended
that the filter element be serviced at an interval of every
50 000 miles (80 000 km) depending on operating con-
ditions.

B Caution: After element and gaskets are instalied,
install cover and bolt assembly, Check for leake after
operaling the system.

Qil Level Check

To verify oll level, stop engine then remove dipstick on
reservoir cover, Using a clean rag, clean the dipstick then
refnstall It in the reservoir. Again remove dipstick then
verify if oll level Is in safe area on the dipstick. Add oil as
necessary using only s DEXRON» cil,

STEERING WHEEL

Removal

1 — Set battery main switch to “OFF” position.

2 — Fiom the driver's seat, push on the electic hom

cover whill turning it counter clockwise. This will allow horn
removal.

3 — Remove spring and contact cup.

4 — lLoosen and remove the steering wheel nut and
washer.

5 - Using o suitable puller, remove the steering whes!.

Installation

Teinstall, reverse removal procedure ihen torque steering
whesl nut to: 55-65 ft. Ibs. (75 - 88 Nm).

TORQUE AT 55 - 65 Ft-Ibs,
(75 - 88 Nm)

| e —

TROUBLESHOOTING

Trouble Cause

Pump Not Delivering
Qil. of rotation.

Driven in wrong direction

Remedy

Check direction of pump shaft
rotation.

Pump drive shoft disengaged or Remove pUmp; defermine damage

sheared

Flow control valve stuck open.

to cartiidge parts (see disassembly
instructions) replace sheaied shaft and
needed paits.

Disassemble pump & wash

control valve In a clean solvent. Retumn
valve to its bore and slide It back &
forth. No stickiness in movement should
occu, If a gritty feeling is noted on the
valve Q.D,, it may be polished with
crocus cloth. Avold removal of excess
rmotedal or rounding of valve edges
during this operalion. Do not attempt
to polish the valve bore. Wash all ports
before reassembly of pump. Hush entire
systfem thoroughly & fill with clean oll as
recommended.
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Trouble

Pump Making Noise.

Hard Steeting Either While
Parking Or Existing All The Time.

STEERING

Cause

Vane(s) stuck in rofor slots.

Oll viscosity too heavy to prime.
Pump infake partially blocked.

Air vent for oll lank clogged,
or dirty strainer.

Restricted or partiolly clogged
intake line cor clogged filter.

Air leak at pump infake piping
joints or pump shaft seal.

Coupling misalignment.

Reservoir or manifold seal leakage.

Insufficient pump pressure.

Sticky relief valve in pump or flow

Remedy

Disassemble purnp, examine rotor slots
for dirt, grime or small metal chips.
Clean rotor & vanes in a good grade
solvent (Mineral spirits or kerosene)
reassemble paris & check for freée vane
movernant.

Use fluid of the proper viscosity as
recommended. Draln system
compleiely; flush to clear pump
passages. Flush and refill systern with
clean cil as recommended.

Remove filler cap and clean air vent
slot. Check filter or stralner in tank for
clogged condition. Draln, flush and
add clean oil to system if stralner was

clogged.

Pump must receive Intake oil freely
or cavitation will resuli. Draln system,

_ and clean intake line & stralners. Add

new oil and skain by recommended
procedures.

Test by pouring oit on jeints and around
drive shaft. Listen for change in
operatlon. Tighten Joints affected and
replace pump drive shaff seal
according to sevice instructions.

Re-align and replace oll seal and
bearings If damaged by shaft
misalignment.

Leakage between manifold or reservoir
at replenishing hole due to O-fing
damage. The reservolr inlet tube fo
pump cover O-ring should be carefully
examined for damage such as cuts,
nicks or dirt.

Check purp pressure with gauge. If
insufficient, check for cause — sticky
relief valve in pump or fiow control,
Defective pump.

Replace retief valve — may require

control. (Prevents pressure build up}. tolal replacement.

Low fluid level. (Loss of oll due o
leaks of damaged fines).

Improper front end alignrment.

Lack of stesring gear lubricant.

Repalr to eliminate leaks and refill
systermn and reservoir.

Align to specifications.

Add lube to proper level.
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Trouble

Hard Steering Occurng Only
Part Of The Time.

Hard Steering In One Direction
Or Certain Posltion.

«Lumpy» feeling (Momentary
Spots Of Hard Steering).

Hard Steering Accempanied by
Abnormal Nolse.

No Recovery From Tumn To
Straight Ahead.

Shimmy

MAINTENANCE

MANUAL

STEERING

Cause

Low tlre pressure.
Too much friction In system.

Insufficlent hydraulic pressure.

Alr In system.

Loose or too tight linkage
conneactions.

Improper steering gear adjustment.

Insufficient oll flow.

Bind in mechanical section.

This Indicates a delay In power
application.
Alr in Qil.

Loose JoInts or linkage.
Insufficlent ofl flow.

Low oll supply.

Alr In system.

Pump malfunction.

Low oll supply.

Insufflclent caster.

Tight ball socket connections &
other linkage connections. snug.
Tight front axle spindles.

Spool In valve sticking.
{Prevents centering of valve).
Tire pressure low.,

Front end out of alignment.

Steering column blinding.

Pump flow Insufficlent.

Steering gear Improperly adjusted.

Loose ball socket connections or
other lInkage connections.

Wheals out of balance.

Remedy

Infiate to proper prassure.
Lubricate and check for binding.

See Above.
Adjust where necessary.
See Instructions on adjustment.

Check for damaged hoses, weak or
sticking valve springs. or wom pump
slots,

Raise front of coach and check
moving ports.

Check for excessive free play in
mechanfcal pars.

Bleed system as per previous
Instructions.

Adjust where necessary.

Check for damaged hoses, weak or
sticking valve springs. or wom pump
parts.

.Check level and refill if necessary.

Bleed os per instructions.
Sese Pump Repalr Section.
Ses Above.

Increase caster.

Loocsen connections but keep them
sung.

Make free.

Disassemble valve and inspect for
stlcking. Claan. Reassemble valve or
replace & reinsiall on gear.

Check pressure.

Align front end.

Eliminate bind.

Check pump pressure with gauge, if
Insufficlent check for cause.

Adjust to specifications,

Tighten.

Balance.

SECTION

14

H Badly worn and unevenly worn tres. Replace.
o, v e e ) DR EVOS T
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Trouble

External Oll Leakage

Excessive Pump
Pressure with Steering Gear In
Neutral Posltion.

Other Causes of Hard Steering.

Lost Mofion or Lash at Steering
Wheel.

Ovetheating of Steering Gear.

STEERING

Cause Remedy

Wheel bearing improperly adjusted Check bearings. replace, if necessary.

or worn.

Exceassive caster. Correct and have front alignment
checked to specifications.

Finding location of leak Check all fitings, hoses, and pump,
may be difficull. as oil may «Run»  Replace any possible causes of
away from leak point on the gear of leakage.

chassls.

Klnk In oll ieturn line, Relocate line to remove kink.

Caster In camber degree Correct to speciflcations.

Incorrect. See «Fronf End Allignment.»

Air in system. Bleed system and check for cause of
air.

Steering wheel loose on shaft. Tighten to specifications.

Loose connections betwesan Tighten conneclions.

gear and steering column.

Steering gear loose on frame. Tighten.

Pitman arm loose on sactor shaft.  Tighten.

Components In steering IInkage Adjust or replace where necessary.
loose or wom.

Steering gear improperly adjusted.  Adjust.
Undersize replacement hose or line. Replace with correct size hose orline.

Restiicted hose or line due to kink  Relocate line or hose to remove kink.
or severe bend.,

Restricted recentering of valve dus  Inspect and repair gear to cormect.
to column binding or side loading of
input shoft.

® Warning: !f the hydrautic system fluid becomes overheated, It can cause the seals in the steering gear to
shrink, harden, or crack and lose their sealing ability.

The following froubleshooting tips apply only 1o coaches equipped with booster assisted steering,

Hard Steering Either While Parking
Or Existing All The Time.

Spool in valve sticking. Disassemble valve and inspect for
sticking. Clean. Reassemble valve or
replace & reinstall on gear. Check for
equal amount of movement of spool
edach way from center.
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Trouble

Hard Steering In Cne Direction
Or Ceitaln Position.

Other Causes of Hard Steering.

No Recovery From Turn to Stralght
Ahead.

No Recovery From Tum to Stralght
Ahead.

STEERING

Cause

Wear of actuator lever In bushing
of valve actuator.

Cam stud shaft ben or sprung.
column alignment.

Bind of cam in needle bearings.

Taper studs adjusted too tight in
cam groove.

Broken piston or plston rings In
powaer cylinder.

Bent booster cylinder piston
rod,

Valve loose on mounting.
Damaged booster cylinder.
Bind of cam shaft. (Prevents

centering of valve).

8ind of cam in needle bearng.
(Prevents centering of valve).

Taper studs adjusted too ilght In
cam groove.

Remedy

Reptace actuator lever and possibly
actuator with bushing.

Replace bent parts and corect

Eliminate cause of bind.

Adjusl.

Replace. Check condition of cylinder
wall.

Replace or Service.

Tighten.

See disassembly and repalr of booster
cylinder.

Eliminate bind.

Himinate cause of bind.

Adjust.

The following troubleshooting tips apply only to coaches equipped with integral steering.

External Oll Leakags.

Overhealing of Stearing Gear

Rubber relisf (vent) plug leaking
at slde cover Indicates failure of
sactor shaft oll seal In slde cover.
{Integral Steering Onily)

Poppets not properly adjusted.

Replace oil sedal.

Adjust to specifications.
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Description

The vehicle is provided with an air suspension system. The
system consists of air springs, height control valves, radius
rods and shock absorbers. The system is entfrely aufoma-
fic in operafion and is designed to maintain a constant
vehicle height regardless of loading,

Suspension flexible members are of a «Rolling lober type
and they are made from @ special compound mbber
and nylon tire fabric, and moulded to the proper contour
and dimensions. The entire vertical load of the vehicle is
taken by air springs. They are attached to both sub-frame
and axles. Radius rods are used to hold the axles in the
proper hansverse and longitudinal posltions. Five (5)
radius rods are used for the front axle, four (4) are used for
the rear axle. Thus no change In height control, takes
place during normal driving.

Double acting shock absorbers are used fo improve the
ride characteristics. Two (2} shock absorbers are used ot
the front axle but locations are provided to add two (2)
extra shock absarbers if desired. Four (4) shock absorbers
aie used at the rear axle and twe {2) at the tag axle.

Tag axle unloading system

The tag axle allows the diiver to unload the tag axle
wheels to add welght to the drive wheels on icy condl-
tions. A buzzer will sound and a tell-tale will glow to
remind the driver to return the system to normal opera-
tion as soon as conditions permit. This system will increase
the load on the drive axle wheeis by approximatsly 9000
to 11,000 Ib.

Maintenance

(8) (1) (13) (14) (15) (16) (20) At assembly, always
relnstall with a new tab lock (14).

{13) If you replace only the radius rods rubber bushings

on your vehicle suspenslon, be sura 1o install the proper '

rubber bushing type # 63-0021.

B Caution: Avold using other manufaciurer’s rubber
bushings than the above mentioned bushing #63-0021,
This rubber bushing have been calibrated in accordance
with PREVOST'S vehicle suspension and its hardness Is dif-
ferent from the others manufacturer's bushings.

Itis no longer necessary to clean the new bushing prior to
Its installation. The use of a solvent and/or scap is not
recommended as the new bushing has no wax coating
and Is ready to be installed.

B Caution: If Is of the upmost importance that the
assembly be perfectly paralled and aligned at both
radius rod ends In order o obialn the maximum perfor-
mance from your vehlcle suspension and moximum life
of ubber bushings.

(27) (28) (29) (30) (32) To repair suspension air springs
proceed as follows:

—Raise the vehicle in order to remove the wheels.
—Ralse the vehicle in order to work under it.

L Warning: Be sure vehicls is properly supported.
PARTS DESCRIPTION

1. Front axle.

2. Bellow base.

3. Attachment.

4, Bolt.

5. Nut.

6. Bolt.

7. Lockwasher,

B. Pin (Prevost).

Q. Boli.

10. Nut.

1. Radlus Rod.

12. Bracket.

13. Bushing.

14. Tab lock.

15. Pin.

16. Nut.

17. Spacer washer.
18. Pin,

19. Mounfing Plate.
20. Radius rod.

21. Pin.

22. Shock absorber.
23. Bushing.

24. Mounting bolt.
25. Spacer washer.
26, Nut.

27. Volume can.
28. Bellow seat.

29, Beliow.

30. Cover.

31. Nut.

J2. Piate.

33, Nut.

34, Alr Inlet.

35. Front sub-frame.
36. Plate.

37. Plate.

38. Bracket.

39. Bushing.

40. Bracket.

41. Bracket.

42, Bracket.

43, Pin,

44, Plate.

45, Bracket.

46. Bracket,

47. Mounting Plate.
48. Mounting Plate.
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—Install retaining stands under the vehicle.
—Lower the vehicle so that it becomes by the retalning
stands, and maintain the contact of the lift with the rear TOOL
axle and with the front axle.
N2 19-0002

—Remove leveling valves linkage.

—Exhaust alr pressure from bellows by pushing down-
ward on the leveling valve fevers.

—Remove the alr fitting on the top of each bellow.

—Remove nuts on the top and on the bottom of the air
springs.

—Remove the alr spring.

—Using tool #19-0002, disassermnble alr spring as per the
following steps:
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—Remove the beliow plston.

—Install the bellow as shown and apply air pressure, this —Rotate upper retainer in order to align its two (2) flat
will disassemble the lower retainer from the fiexible surfaces with the wall of flexible member then pull it out.
member.

I

—Pull on the bellow seat in order to remove it from the
skirt.

—Install volume can #63-0063 in the bottom of the bel-
low skirt as shown.

] Note: The use of silicone lubricant Is recommended
—Remove tool #19-0002 from the alr spring. to facilltate this procedure and we suggest that you

apply a slight pressure on the lower retainer in order to
—Remove upper refainer using a rubber hammer. ensure its cornplete sealing In the bellow skirt.
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—Apply slicone lubricant at the fop portion of the skirt. —Install new piston # 63-0042 under the volurne can and
torque the nuts as shown.

B Caution: 86 sure the upper and lower studs and
nuts are positioned in the same axe ine.

—Using tool #19-0002 install upper plate to the upper
cover.
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—Apply 90 PSI air pressure in order to properly seat the
bellow assy components.

-

—Adjust suspension height.
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Suspension height adjustment
To adjust suspension height, proceed as follows: 5. Reading must be taken as follow:

1. Run engine at fast idle until air pressure reaches 120 psi
(830 kPa)

o Warning: Make sure this procedurs is performed in
a well venfilated area to avold inhalation of exhaust
fumes.

2. Park vehicle on a level surface, apply parking brakes,
then stop engine. EADING

O Note: Make sure there is no air leak to prevent air
pressure from dropping.

3. Loosen the adjusting nuts of the leveling valve lever.

4. Lower or raise the leveling valve lever In cidler to obtain
the proper suspension height value on each bellow, star-
Hing at rear axie. (Refer to specification chart).

(] Note: Allow suspension to stabilize prior to take
reading.

—

————
e ——
—— ——

4. Since the deslred height is obtained, tighten suspen-
sion valve nuts.

Specification chart:

e —— e

SERIE  MODEL FRONT AXLE DRIVE AXLE

5" COACH 11%” (292em) 10 5/8” (27 cm)
BUS SHELL 11%" (292cm)  105/8” (27 cm)
35" and 40’

XL COACH 1% (292cm)  11%" (29.2 cm)
(102") BUSSHELL40' 11%” (292cm)  11%” (29.2 cm)

O Note: Air spiings should be checked periadically for
- punctures, defericralion, cracks and chafing.
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REAR SUSPENSION

PREVOST

-

20 21

1. Suspension beam RH.
2. Suspension beam LH.
3. Plate.

4, Bolt.

5. Nut.

6. Radius Rod.

7. Pin.

8. Bushing.

Q. Tab lock.

10. Nuf.

11. Piate.

12, Bolt.

13. Bolt.

14. Plate.

15. Bolt.

16. Radius Rod.

17. Plate.

18. Plate.

19. Shock absorber.
20. Bolt,

21. Lock washer.
22. Bushing.

23, Nut,

24. Air Spring (bellow).

25. Upper Plate.

24, Plate.
27, Bolt.

28, Washer.
29. Nut.

30. Removable lag.
31. Lower plate.

32,
33. Leg (LH)
34. Leg (RH)

. 3/l
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TAG AXLE SUSPENSION

1. Axle Beam.
2. Radius Rod.
3. Pin bracket.
4, Bolt.

5. Bracket.

6. Pin,

7. Bushing.

8. Tab lock.

Q. Nut.

10. Radius Rod.
11. Rod.

12. Bolt.

13. Radius Rod End.

14. Bolt.
15, Nut.
16. Plate,
17. Plate.
18. Bo't.

33 S‘I 29 303 32

19, Nut.

20. Washer.

21. Nut,

22. Baolt.

23, Bracket.

24. Washer.

25. Bushing.

26, Pin,

27. Air chamber.
28. Attachment.
29. Shock absorber.
30. Bushing.

31. Washer,

32. Boit.

33, Nut.

34. Bumper.

35. Air Spring (bellow)
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Height control valve

HEIGHT CONTROL VALVE
(REAR L.H.) g4

\ HEIGHT CONTROL VALVE
@ 7 & 5 4 3 2 {REAR RH.}
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HEIGHT CONTROL VALVE
-FRONT

Loading position

When leaded, body of vehicle setiles. Since valve is lin-
ked 1o suspension, and valve is mounted to vehicle body,
valve moves downward with body duing loading. As
overtravel lever and conlrel shaft turns, intake valve lever
presses against pin of valve core. As pin Is depressed, air
pressure flows through height contro! valve into air bel-
lows. Increased air pressure expands air-bellows and
raises body of vehicle. Intake valve Is protected by check
valve which permits air to travel in one direction only.

Neutral position

Increased pressure expands air bellows lifting vehicle
body and helght control valve. The overtravel lever returns
io «neutrab as vehicle body approaches normal ride
height. Intake valve lever also moves closing vaive. The
exhaust valve remains closed and the check valve in
intake adapter prevents air from escaping from valve
body and alr bellows. This conditicn remalns static untit
vehicle load is altered, moving overtravel lever from «neu-
trab for one or more seconds actuating intake or exhaust
valves.

LA S L LAY R TET]

(W

Unloading position

When load ks lightenead, pressure in air bellows raises vehi-
cle body. Overtravel lever is pulled downward from «neu-
trak:. This applies a force that slowly moves the delay
piston. The exhaust valve lever moving with dslay piston,
cpens exhaust valve when lever moves beyond free fra-
vel range. Intake valve remains closed thus allowing air
from air bellows to exhaust to atmosphere. As air is
exhousted from air belfows, the vehicle body is lowered
until overtravel lever returns fo «nsulrak position.

When vehicle is in motion with body al normal ride
helght, overtravel lever is in «neufrak position. Small
movemaeants of lever may occur without activating control
valve as it must move in excess of 3/16" (4.7 mm) before
gither valve is opened.

SECTION
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Overiravel Lever Inlet
LAlr Inlet Pesitionl  Valve
C{ = ‘
G |
-

Chack Valve

Overtrave] Lever

iNeutrol-Center Position)
Inle) Valve @

Overtravel Lever
(Ali Exhaust Position}

Inlet Valve

Air From Tank I

To Bellows

Note: Air Prassure Enlen

Thraugh Chech Valve ond
Fassey Ou) Open Inle
Yolve To Bellown

of Ali Preswure

Exhaust Valve
Lever

LOADING

Maintenance

The height control valve requires no periodic mainte-
nance. Height control valve linkage operates on rubber
bushings and no lubrication at this point should be
alternpted.

Adijusting Nut
/N
\ Ov:;::;vel
A ! .. 4 \

Link

Height Control
Valve

From Air
Tank

. Air Lines
= To Bellows &%

Mote; Ne Movement

A1l Valves Closedt

Air From Tank

Alr From

Bellows
Note: Alt Pressure From
Ballows Flows Oul Exhoun
Yolve To Atmorphers

Exhourting <
Air Prasivre

Exhaust Valve Exhaust Valve
Lever Lever
NEUTRAL UNLOADING
Removal

1. Support body of vehicle by placing blocks under body
by jack points.

2. Cpen drain cock in air fitter and exhaust all air from
system.

3. Disconnect overtravel lever from link and pull down to
exhaust remaining air from air beams.

4. Disconnect both lines from control valve and cover
ends with tape.

5. Detach helght control valve fronn mounting bracket.
Replacement is the reverse of removal. After assembly,
check for leakage using soap and water.

Height control valve air leakage check

The following proceduie Is for making alr leakage check
when valve assembly is removed from vehicle.

(1) Clean the exterior of valve assembly.

(2) Connect gir pressure line to air inlet port then open
the air pressure (70-100 psi; 483-690 kPa).

{3) Dip the valve assembly in a coniainer of water, and
waich for air bubbles whan the overrave! lever is in the
center position. No air should escape from any point of
the valve assembly.
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(4) If bubbles appear from the bellows por, this is an
indication that the air inlet valve assembly is defective
and must be replaced.

(%) Remove air pressure line friom alr inlef fiting and
connect It to the bellows poit. If bubbles appear at the
alr inlet check valve pont, this is an Indication that check
valve unit Is defective and must be replaced.

Adjusting Nut

Meight Control

From Air Tonk

fxhaust Tube
Link

(6) If bubbles appear at the exhaust port, it is an indica-
tion that the exhaust valve assembly is defective and
must be replaced.

(7)¥f noleaks are found, remove valve assembly from the
water, then with air pressure still connected to the bellow
pon, actuale overtravel lever to remove any excessive
amount of water which may have entered exhaust vaive
chamber. Remove alr line and connect It to the air inlet
port and repeat operation here to remove water from the
air Infet valve chamber.

SECTION
16

TROUBLESHOOTING
MALFUNCTION ~ POSSIBLE CAUSE  CORRECTIVE
MEASURE

Bellows deflate
overtime

Bellows ralse to fuil
helght and fall to
exhaust air
pressure.

Infermittent hissing

nolse at height
control valve
during operation,

Defective check
valve assembly.
Defective exhaust
valve assembly.
Leck in air line
and/for bellows.
Defective vaive
cover rubber
O-rings or gasket

Replace check
valve assembly.
Replace exhaust
valve assembly.
Replace air line
or bellows,
Replace valve
cover Oings

or gasket,

A clogged exhaust Remove and

screen in helght
control valve
assembly.

A comblnatlon
clogged exhaust
screen and @
defecilve air inlet
valve assembly.
Loss of time delay
action fluld in
helght control
valve assembly.

Erratic valve action. Dirt or forelgn

Vehicle body falls
to level to
satisfactory ride
height,

matier in the alr
vaive laever
chamber.

Defective valves.

Improper helght
contiol valve
overtravel lever
adjustment.

clean screan.,

Clean exhaust
screan and
replace dir inlet
valve assembly.

Add fluid, then
install new cover
and delay piston
plug gasket
O-rings.

Remove valve
cover and blown
ouf dirt. Install
cover using new
gasket.

Cverhaul height
control valve
assembly.

Adjust lever as
directed.
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DESCRIPTION

The body is of the integral siructure type. The frame is
made of 14, 16 and 18 gauge high tensile stesl and
stalnless steel. The frame struciure is completely welded
and properly braced as necessary.

All extericr panels are riveted securely to the rame mem-
bers. Bstween each panel and member contact points, a
special anti-coriosion coating Is provided. This coating Is
rmade of TECTYL 127, by VALVOLINE,

The complete stiucture is protected against comrosion prior
o assambly.

Foor

The floor is 1-1/8" (38 mm)) thick and is made of 2 layers of
Plywood of 1/2” thick and a 1/8” Insulator between each
plywood iayer. :

PLYWOOD
INSULATOR

/é\ PLYWOOD

The insulator acts fo reduce nolse from the power tiain.

Roof

The front and sear roof caps are fiberglass moulded. Main
roof panels are high tenslle aluminum and they are rive-
ted to the roof structure.

Exterior maintenance

PREVOST®, through Its diligent research, design and utili-
zation of the most advanced technology avallable, has
doneils share to help pravent corosion and has provided
you with the finest quality vehicle construction. Now, itis
up to you. Proper care of your vehicle can help ensure
long-terme conosion prevention and a high resale value.

The most common causes of corrosion are:

* The accumulalion of road saoft, dit and moisture in
hard-fo-reach areas under the vehicle,

* Chipping of paint, or undercoaling caused by minor
accidents or by stones and gravel.

Caire is especially important if you operate your vahicle
under cerfain environmental conditions such as:

* Road sait ordust control chemicals: Thiswill accelerate
corrosion, as will the presence of sait in the air near the
seqa-coast or in areas of industrial poliution.

¢ High humidlty: this will accelerate cofrosion especially
when temperature range is just above the freezing point,

* Wetness or dampness to certain parts of your vehicle for
an extended peiiod of lime, may cause comosion evan-
though other paits of the vehicle may be dry.

¢ High temperature: will cause corrosion to those com-
ponents which are prevented from quick-drying due to
lack of proper ventilation.

The following precaution can be taken to maintain your
vehicle as beautiful as new:

* wash your vehicle frequently
* check the exterior condition frequently

* do not park your vehicle in o damp, poorly ventilated
garage

INTERIOR
Upholstery maintenance

Description

Upholstery fabrics, in fact any fabric-clothing Included,
must be kept clean if maximum service Is fo be expected.
In both appearance and wearability, best results are
obtained if upholstery is cleaned at regular Intervals and
cleaned before dirt, dust and grit have been ground into
ihe fabric. Vacuuming is all that is necessary for long
periods but for a thorough c¢leaning provided the covers
are o be cleaned in place (not removed) the most aco-
nomlcal and effective method is o wash the upholstery,
either with a neutral non-alkaline) soap or an approved
foam-type cleaner. Itthisisdone at frequent, regularinter-
vals the upholstery will look as “good asnew” at all times, If
covers are to be removed for cleaning then only dry
cleaning Is recommended as washing, not properly
confrolled, might cause some shrinkage preventing the
covers from being reapplied to the seats withoui damage,
Only Stoddard Solvent Is recommended as the dry clea-
ning agent because most covers used on seals are a
combination of cloth and vinyl and Stoddard Solvent
assures much longer life from the vinyl than would solvents,
If cleaning of vinyl only fhen miid soap and water is
recommended. The first step is to rermove aii the loose dirt
and dust that may be in the fabric. For this purpose a
powerfull commercial vacuum cleaner is bost, Many
maintenance personal, as they vacuum, beat the seat
cushions and backs with a small carpet beater or 3 pad-
ded stick of wood In order to loosen dirt and dust facllita-
ling its removal. Should seats be removed from coacha
high pressure air line which Is more effective than vacuu-
ming In the removal of imbedded dust and dirt.
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The word “washing” should not be misinterpreted. By
washing, It is not meani you should soak the fabric. The
objective is to loosen the greasy bond between the fibers
and the dirt they have picked up. It will not harm the
upholstery to become thoroughly wet, but it will take it
longer to dry, and before equlpment goes back into ser-
vice the seats should be thoroughly dry. If spots or siains
are o be removed, In order lo avoid a “cleaning ring”,
they should be removed from backs and cushlons before
seats are washed, not after.

The consensus of operator opinlon and pratice Incleaning
upholstery Is that the following procedure gets the best
results:

{1) After the seat cushlons and backs have been well
vacuumed, a thick lather of soap or cleaner suds should
be scrubbed into the fabric. This can be done with a stiff
bristle brush. a sponge or by a detelging machine, if one is
available.

(2) Follow the scrubbing by sponging the suds from the
fabric with a clean sponge or a clean cloth dampened
wlth water. Rinse the sponge orcloth often. Change water
often. This Is very important.

(3) Before the coach goes back into service, the uphols-
tery should be allowed todry. To speed up the drying after
upholstery has been cleaned, escess moisture can be
blown off from the fabric with an alr line.

[ Note: Ollinthe airline Isahazard, blow the linerclear,
testing against a piece of paper. In ofher instances, it has
been found that itis as effective 1o press the edge of aflal
stick of hardwood on the cushion and slowly draw if across
the fabiic.

Even the most soiled seats can be refurned fo much of
their original appearance by a thorough cleaning. But a
regulor schedule of cleanings that keeps your upholstery
reasonably clean at il times will add months to the ser-
vice life of your upholstery,

An optimum upholstery maintenance
schedule

After each vehicle comes off its regular run, seats are brus-
hed affer the floor of the bus has been swept. A whisk
broom is generally used.

O Note: Many maintenance personal find it bast to use
some sort of “dust layer” on the vehicle floor before swee-
ping in order to keep the dust down and avoid spreading
it onto the seats.

Once a wesk, at least-oftener if the vehicle Is in the maln-
tenance shop for a bi-weekly mechanical checkup, the
seal cushions and seat backs should be vacuum clea-
ned. Mony maintenance personal then have the seats

wiped with a damp clean cloth to remove any dir or dust
raised to the surface of the fabric but not removed by the
vacuum.

At each mechanical check-up during which the vehicle
remains in the shop for 24 hours or more, the seat uphols-
tery is vacuum cleaned. spots removed and then
“shampooed"”,

An average upholstery maintenance
schedule

Once a week the seat upholstery Is brushed with a whisk
broom, if this is sufficient to remove most of the dust and
dirt that has accumulated. If for any reason the seats
have become very dirty. they should be vacuum cleaned
and wiped.

At svery othar mechanical check-up pericd — at least
once evary two months — the seat upholstery Is vacuu-
med and washed.

Aminimum upholstery maintenance sche-
dule
Once a month the uphgclstery is vacuumed.

Every four moniths, upholstery is vacuumed and washed or
dry cleaned. (Washing or dry cleaning only twice a year
should be minimum.) You should keep a close check on
the interiors of the vehicle and, whenever necessary, wash
or dry clean the upholstery, regardiess of whether or not the
six months are up.

CARE AND MAINTENANCE OF FIRTH SEAT
FABRICS

Rouline cleaning

All that is required to rermnove the dirt is a gentle beating
with the hand or the back of a brush. This will bring the dirt
o the surface where itiseasily remnoved by a vacuumora
soft brush. It is preferable to vacuum or brush In the direc-
tion of the pile which can easily be tecognized by running
a hand lightly over the pile. Cleaning should be caried
out as often as possible. if the fabric becomes excessively
dirty then particles of grit will cause gradual wear to fake
place thus reducing the life of the fabiic.

Method A

Apply a non-flammable solvent (Trichlcroethylens) witha
clean, white, absotbent raolerial, treating small areas,
working from the outer edge towards the centre of the
stain. Blot frequently with a dry cloth to avold rings. OPEN
WINDOWS AND DOORS TO ALLOW FUMES TO DISPERSE.
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Method B

Sponge the staln with a solution of household detergent
and lukewarm water. DO NOT SOAK. Follow this by rubbing
with a damp cloth, rinsing cloth betwsen each treatrment.

* Warning: do not use scap, washing powder,
ammonia, soda, bleach or any products which contain
them.

Alcoholic liquids
Sponge with water followed by Method B.

Battery acid

Saturate with a solution of Socium Bicarbonate, leave a
few minutes before drying out. isimporiant for the above
treatment to be carried out immediately to avoid serious
damage to the fabric.

Beverage stains
Use Methode A, if stain persists try Methylated spirits.

Blood stains
Use Method B.

Burns

Scrape blackened area with a knife and treat with
Mathod B. Extanslve buins require expent attention.

Chewing gum

Soften with Cyclohexanone and scrape off carefully with a
knife.

Cosmetics
Use Mathod A followed by Msethod B.

VEHICLE JACKING POINTS

Whaen it is necessary to raise the vehicle, we recommend
that it be done under the front and rear axles. If, for any

Inks — writing ink
Use Mathod B. If brown stain remains treat as for rust.

Copying ink

Treat with Methylated spirits, blotting frequently to avoid
ink spreading. Using cleaning Method B to complete the
treatment.

Ballpen ink

Treat as copying ink.

Marking ink (Felt-tipped Pens)

Treat with Methyl Ethyl Kefone (MEK) followed by Method
8.

Oll, grease and paint marks

Rernove surplus substance with a knife or spoon then treat
with Method A followed by Method B. Should stains reap-
pear repeat cleaning process.

Rust

Use Method B foliowed by a warm solution of Oxalic Acid,
complete treatment by sponging with water,

Tar

Soften with Benzene and then treat with Method A follo-
wed by Method B.

Urine
Use Method B.

Vomit
Use Method B.

[0 Note: Prompt and correct cleaning will iemove most
stalns. Wrong freatment will only Increase the domage.

reason, the vehicle may not be ralsed from under the
above mentioned axles, jacks under body members must
be used as illustrated:

i\
i

i
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B Cautlon: Care must be faken to insure that proper
pressuie is applled only at the pointsindicated. Otherwise
distorsion andfor damage may resuft to body section.

Welding

The entire frame structure is a welded design. Seif contai-
ned suspension bogiesfor the frontand rear are jig welded
fo ensure proper alignment of the main radius rod atta-
ching poinis.

Welding rod recommendations

The following welding rods should be used when making
weldIng repalrs to the body structure:

APPLICATION DIAM. AWS.
1. Stn. §fl. o Stl. or Certen, Light 3/32" No.
Gauge {24 mm) 308

2. Stn. Sl. to Stn. SH, or Corten,
Heavy Gauge

1/8"-5/32" No.
(3.2-40 308
mm)
3/32"-1/8" No.
(24-3.2 6011
mm)
3/327-5/32 No.
(24-40 7018
mm)

3. Corten to Corien
Light Gauge

4. Corten to Corten
Heavy Gauge

REPAIR OF FIBREGLASS PARTS

All repairs to fibreglass parts consists of filling the dama-
ged area with fibreglass cloth and resin or strand fibreglass
and resin. The repailr is allowed to harden and then the
finlshing operations are performed. Use of the various
materials is determined by the type of repair fo be made.
Large holes, torn sections and separate joinis require the
adhesive qualitias of the resin and the reinforcing qualities
of the fibreglass. Small denis, scratches or pits can be
fepaired using resin and strand fibreglass and filler mixed
into paste. Insiructions for elther mix are explalned later
under respective headings.

For best resuits the amblent femperature should be 7(P to
75°F (21° - 248 C), when, moaking repalrs. Socme people
experience a skin reaction to resins. When, and If this
happens, wipe off skin with denatured alcohol or a good
thinner. There are several protective hand creams on the
market and use of one of these creams Is recommended.

If any disc grinding or sanding Isto be donsinanenclosed
areq, aiesphiator should be used. Goggles should also be
worn whenaver grnding or sanding Is done.

Extrerme care must be taken if the sander is elecirically
operafed as dust of some resins is combustible when sub-
jected to sparks or open flame. The proper tool for sanding
rfesin is a low speed, alr diiven dis¢ sander with a water
attachment or a dry sander having a vacuum bag

oftachment. Either will eliminate flying glass and resin
dust.

The following additionnal tools and materials will assist in
making repalrs. Hacksaw blade, assorted files, emery
paper or cloth{No. 150 grit or finer), scissors or tin snips, wax
paper or cellophane shests, small 3” (76,2 mm) paint
roller, paint brush, putty knife, acetone and one or more
heat lamps.

Procedure for using fibreglass cloth

Where necessary, sand polnt awoy around damaged
area. On underside of coach, scrape away undercoating
from damaged area and wipe clean with solvent.

Grind orfile the damaged area toform a ™V at the broken
or cracked portion. Sides of “V” should have a shallow
pitch for maximum bonding area.

[ Neote: Roughening the surface improves adhesion of
fesin.

If paneliing is warped from original shape., use “C” clamps
and Improvised clamp plates to align surfaces. Preheat
area to be repaired using one or two heat lamps positio-
ned 12 t¢ 15 inches (305-381 mm) from repair.

M cCaution: 200°F (93°C) s the high limit for this mate-
nal and to go higher is fo risk material distortion or
crystalizing.

Cut fibreglass cloth with scissors or tin snips one to three
inches larger than area to be repaired. Build up area to
desired height.

Mix desired quantity of resin and hardener in proportions
of hailf a tablespoon of MEK. catalyst hardener to one
quart of vibrin 135 resin. Do not use wax cups for mixing
and do not allowresin to enter hardener can or vice-versa.
Mixture which is too thin can be thickened to desired
consistency by adding powdered filler. Two fablespoons
of filer to one-hailf pint of mix will usually supply desired
consistency.

Saturate layers of fibreglass with mixture then place lami-
nates over damaged area. Smooth out wiinkles and
make sure general contour of area is maintained. Bubbles
and wiinkles can be rolled out using a roller.

B Caulion: Once the resin and hardener have been
mixed the pot.-life (working ime ) of the mix is approxima-
tely 15 minutes. Any accidentai contamination to the skin,
clothing, tools, etc., must be removed within this period.
Use acetone o remove uncured resin.

Heat resin material again placing lamps 12 fo 15 inches
{305-381 mm) from repaired area. Allow 12 to 15 minutes
for repair o cure. After repair is cured, grind, file or sand to
contour. Files other than body files may be more suitable.
Feather edge and finish sanding.
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Aftermaking repair, small pits orirregularities may appear
in tinished surfaces. Imperfections should be repaired
using a liberal amount of chepped strand or filler mixed
with resin fo form a paste. See "Procedure Using Fibreglass
Paste”.

Repair procedure using fibreglass paste

Fbreglass paste is used for repairing small dents, scratches,
and pits. Paste is made by mixing resln, hardener and
fibreglass strand or filler to the consistency of putty.

Where necessary, sand paint away around dc:mc:ged
ared. On underside of coach, scrape away undercoating
from damaged drea and wipe clean with solvent.

Preheat the area fo be repaired using heat lamps, Mix
desired quantily of resin and hardener { Referto Manufac-
turer's instruciion on contalner.) Add powdered fibreglass
strand into mixture to thicken it into a pulty state,

B Caulion: ifrepalris to be made on averticai surface,
adding of powdered filler material to mixture will reduce
tendency of hot resin to flow or run.

Apply the material with a publy knife or similar object.
bullding material up to deslred contour. For deep filling
and on verlical sufaces several layers of malernal may be
used.

Ahack-saw blade held flat to adjacent contourand then
pulied, using sawing action across repair when the resinis
in the jell stage, will rernove excess rasin from jepair.

FInish repair in the same manner as when using fibreglass
cloth,

Typical views of fibreglass repairs

VIEW A
Area to be repalred.

VIEW B
Remove all loose partficles or damaged material using a
power sander or rasp. clean area, overlapping hole
approx. 1-1/2" (26.4-38.1 mm) all around. Remove all dirt,
grease and paint from area to ensure good bonding sur-
face. Feather the cleaned area all around.

VIEW C

Cut a piece of fibreglass mat slighily targer than area
being repaired. Impregnate mat with general purpose
Polyester Resin — catallzed nommally. Use a clean paint
brush to apply the Poiyester Resin. Apply impregnated
mat over hole and press onfo surface with brush to obtain
good adbherance. Another coat of general purpose
Polyester Resin can be applied af this fime.

L/

PREVOSIc
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O Note: o sure allairisremoved frombetween surtaces
being joined. Allow area to harden, when hard, sand sur-
face o remove any wox.

Typical views of fibreglass repairs (Cont'd)

VIEW D

Apply another mat, follow with a cloth patch and then
another mat, these layers must be thoroughly impregna-
ted with fhe Polyester Resin brushed well ensuring af the
same time that ali airis removed from between the layers.
Appiy more layers of mat and cloth as required until the
requlred strength and licknessis obtalned. (minimum: two
1-1/2 0z.-42.5 g. mat and one ¢ 0z.-255 g. cloth). Allow
area to harden. Allow sufficient time for palch to cool off
properly before proceeding with next step.

VIEW F
Apply a layer of Resin Putty.

VIEW G
Allow darmaged area to dry for approx. 15 to 20 minutes.

VIEW E
Sand off area fo the contour required using coarse sand-
paper# 100,
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VIEW H
Smooth off surface with cearse sandpaper# 100 o requi-
red finished shape. Furiner smooth surface with fine sand-
paper # 120 to obtain completed surface to match sur-
rounding area panelling. Re-prime and repalint the area
to match surounding palntwork,

L] Note: e repairs desctibed can be caried out
without removing panel from coach.

PAINTING

Paint manufactured by DuPont is used on coach exteriors.
This high gloss polyurethans enamet finish is designed ftor
exposure toextreme conditions. The 2-package product is
comprised of a pigmenied base and activator. Compa-
nion products inciude an optional drylime accelerator,
additive to eliminate fish-syes, and reducer.

O Note: Aliow wheel hubs to come to room tempera-
ture piior to palntfing so a condensaie does not appear
causing lack of adheslon of paint.

The following specificafions cover refinishing of both bare
metals and flberglass as well as painted metals and
fiberglass.

Safety procedures and equipment

Care should be exercised In storing, handling mixing and
applying imron paint and Infon chemlcal materials listed
in this manual. The topcoat, primer, solvent, catalysts,
accelerators, activators and cleaners are highly volaille
and/or toxic if not property used. In addition to cbserving
the safety Inshructions listed on the packaging the follo-
wing safety precautions should be practiced,

1) No smoking In the paint room or any adjacent area
expsed to residue fumes.

2} Only NJOSH (National Institute for Occupational Safety
and Healih) approved respliators should be used.

3) Adequate ventilation must be maintained.
4) Wash hands prior to eating.

5) Wear rubber gloves, rubber apron, and face shieid
during all phases of paint and chemical handiing.

6) If available, operator supplled dir (Independent Brea-
thing Apparatus) should be used.

Section I: Steel — Unpainted (new panels,
etc)

a) Surtace Preparation — Wash with 38125 Enamel
Reducer and wlpe dry wifh clean cloths.

b) Apply 57475 Metal Conditioner — In a plastic contal-
ner. mix 57175 Metal Conditioner with two (2) parts water
and apply to the sudace wilh a cloth or sponge; if rust or
corrosion is present, use G “Scotch-Brite” or similar abrasive
pad. While sfill wet, wipe dry with clean cloths.

C) Apply 2245 Coverslon Coatlng — 'n a plastic contai-
ner and without dilution, use a “Scolch-Brite” or similar
pad and apply to the freated metal sudace. Lleave on the
surface two (2} to five (5) minutes. Work only as much area
as can be coated and rinsed before the solution dries.
Reapplyif suface dries before rinsing. Rinse by flushing the
surface with cold water or mop with @ damp sponge or
cloth rinsed cccasionally in cleon water. Wipe dry with
clean cloths or air dry. Apply primer.

d) Apply 8255 Corlar® Epoxy Primer.

Section lI: Stainless steel — Unpainted

a) Surlace Preparation — Wash with 38125 Enamel
Reducerand wipse dry with clean cloths. Fine particle sand
blast or sand well,

b) Apply 57175 Metal Conditloner — In a plastic contal-
ner, mix 5717S Metal conditioner with two (2) parts water
and apply to the surface with a cloth or sponge: if corro-
sion is presant, use a “Scotch-Brite” or simllar abrasive pad.
While still wet, dry witch clean cloths.

c) Apply 2248 Coverslon Coating — In a plastic contai-
ner and without dilulion, use a “Scotch-Brite” or similar
pad an apply to the treated metal surface. Leave on the
surface two (2) tofive (5) minutes. Work only as much area
as can be coated and rinsed before the solution diies.
Reapply if suface dries before rinsing. Rinse by flushing the
surface with cold water or mop with a damp sponge or




SECTION

MAINTENANCE

PAGE

18 MANUAL 08
)

BODY

cloth rinsed occasionnally in clean water. Wipe dry with
clean cloths or air dry. Apply primer.

d) Apply 8255 Corlar® Epoxy Primer.

Section lll: Aluminum — unpainted

a) Surface Preparalion — Wash with 38125 Enamel
Reducer and wipe dry with clean cloths,

b) Aply 2255 Aluminum Cleaner — In a plastic contai-
ner, mix 2255 Aluminum Cleaner with two {2) parts water
and apply to the surface with a cloth or sponge:; if rust or
corosionis present, use a "Scotch-Brite” or similar abrasive
pad. While still wet, wipe dry with clean cloths.

¢) Apply 2268 Conversion Coaling — Ina plastic contal-
nar and without dliution, use a "Scotch-Brite” or
similar pad and apply to the ireated meial surface. Leave
on the surface two (2) to five (5) minutes. Work only as
much area can be coated and rinsed belfore the solutlon
dries. Reaplly if surface dries before rinsing. Rinse by
flushing the suface with cold water or mop with a damp
sponge or cloth rinsed occasionally In clean watler. Wipe
diry with clean cloths or air dry. Apply primer.

d) Apply 8245/8255 Corlar® Epoxy Primer.

Section IV: Fiberglass — unpainted

a) Surface Preparation — Wash the surface with 39195
Prep-Sol®. While silll wet, wipe dry with clean cloths.

b) Sond thoroughly and apply 8245/8255 Corlar® Epoxy
Primer.

Section V: Previously painted surfaces

a) Surface Preparallon — Steel, staintess steel, aluminium
fiberglass. Wash the painted surfaces with soap and water
to remove dirt and water soluble contaminants.

b) Wipe the palnted surfaces with 39185 Prep-Sol® to
remove way, grease and ofher contaiminants. While sol-
vent Is wet, wipe dry.

¢) Repair flaws In the palnted’ surface by grinding off
paint in the damaged areas and file in body filler, if neces-
sary. Featheredge ground-coff areas by machine or hand
sanding. Treat bare metal areas with the appropriate
conditioners and conversion ceafings as described in
Sections 1, Il, and Il

d) Apply 824s, 8255, 100S or 1105 as recommended in
Section V. VIl and VII-A.

Section Vi: Priming — Steel, Stainless Steel,
Aluminium, Fiberglass (new)

a) 8255 Corllar® Epoxy Primer (red) is our recommendad-
tion for Steel, Staintess Steel and Aluminium.

b) 8245S Corlar® Primer (Gray) is cur recormendation for
Fiberglass and may also be used on Aluminlum.

c) Dlreclions for Use — 8245/8255 Corlar® Epoxy Primer.

1) Actlvatlon — to two (2) parts 8245/825S Primer, add
one (1) part 8245 Activator.

2) Inductlon Perlod — allow activated primer to stand
one (1) hour at 70°F and above; two (2) hours when
temperature is below 70°F. This will allow the chemilcal
reaction io take place.

3) Pot Life — three days at 70°F

4) Reductlon — reduce activated primer 33 1/3 percent
by volume (ratio 3 to 1) with 36028 Lacquer Thinner to a
viscoslty of 21-24 sec. In a DuPont M-50 Viscosity Cup or
aquivalent.

5) Applicalion — Using 45-565 PSI "at the gun”, spray one
full wet coal to give a dry film thickness of 0.7 to 1.0 mils.

6) Drying flme — fwo (2) to six (6) hours depending on
temperature and film thickness. Over night dry may be
necessary when 2 or 3 coats have been applied and/or
whean temperature are low.

Section Vil: Priming — Previously painted
surfaces (Stell, Stainless Steel, Aluminium,
Fiberglass)

a) 8255 Corlar® Epoxy Primer (red) Is our recommenda-
tions for priming or "spot priming” previously painted sur-

faces where the metal substrate is Steel, Stainless Steal or
Aluminium,

b) 824S Corlar® Epoxy Primer (Gray) is our recommenda-
tion for painting or “spot priming” previously painted sur-
faces where the subtrate Is Fiberglass (can also be used
on aluminium).

c) Dlreclions for Use — 8245/8255 Corlar® Epoxy Primer.

1) Activatlon — to two (2) parts 8245/8255 Piimer, add
one (1) part 8245 Activator.

2) Inductilon Period — allow activated prmer to stand
one (1) hour at 70°F and above: two (2) hours when
temperature is below 70°F. This will allow the chemical
reaction to take place.

3) Pol Life — Three days at 70°F.

4) Reduction — “For Spot Repairs” — reduce the activa-
ted primer 20 percent by volume (ratio 5 o 1) with 3603
Lacquer Thinner.

5) Application — using 45-55 PSI "at the gun®, spray untit
sotisfactory filling is achleved (2 to 4 coats).
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6) Drylng lime — with this heaver mixture, drying time will
be extended to four (4) to eight (8) hours ond overnight
dry may be necessary.

Section VII-A: Alternate priming system for
“Spot Priming” — 100S/410S Multi-purpose
Primer

1008 Gray/110S Red Oxide Mulli-Purpose Acylic Lacquer
Primer may be used as an aiternate priming system for
making “spot repairs” on small bare metal areas. Meltal to
be treated as described in Sections |, Il and lil.

a) Directlons for Use:

1) Reducltion — 80 to 125 percent by volurne (ratlo1fo 1)
to a viscosity of 23-24 sec. In a DuPont M-50 Viscoslty Cup
orequlvalent with 3661$ Lacquer Thinner in the mid-temp
ranges and 36025 Lacquer Thinner during the warm
weather.

2) Applicatlon — using 35-45 PSI “at the gun”, spray three
(3) ormore coaisas needed. Allow each coattocormple-
tely flash.

3)Drying time — allow to diy thoroughly before sanding —
30 to 60 minutes.

Section Vlil: Imron® Topcoots

a) Activator — Imron® must be actived with 1925 Activa-
tor. Ratio: one (1) ports 1923 Activator to three (3) parts
Imron®. Mix thoroughiy.

b) Addltives- 1895 Diy-Tims Accelerater — tobe used for
fasfer tape-free time. Ratlo: up to four (4) cunces of 1895 to
one {1) gallon of mixed Imron®,

2595 Fish Eye Eliminator — when necessary, use to elimi-
nate fish eyes. Use up to two (2) cunces per galion.

c) Reducers — 84855 used toreduce Imion® to aviscosity
of 18-22 seconds in a Dupont M-50 Viscosity Cup. 81008
used as an Imron® retarder.

d) Alr Pressure — 50 PS{ "at the gun” for solid colors.
&5 PSl "at the gun” for metalllc colors.

o) Applicallon — for solid colors (non-metallic), spray a
medium flrst coat. Allow to become tacky and follow with
afull second coat. For metallic colors, spray three (3) light
to medium coals. After hiding has been achleved, reduce
activated Imron® 15% with 84855 imron® Reducer. Apply
one or fwo mist coats to improve fliow out and reduce
mottling.

1) Two-Toenlng — at 77°F and 50 percent humidity, two
toning can bs done in six (6) to ten (10) hours. if 1895
Accelerator is used, two-toning can be done in two (2) to
four (4) hours minlmun at 70-75°F.

B Caution: Clean all equipment with 3602S Lacquer
Thinner or 84855 Reducer immedialely after use.

Decal Applicalion

The following drying times should be abserved to prevent
blistering when applying decals over Imron® paint. Over-
night drying following 30 minutes drying at 180°F, 60

minutes drying at 140°F or 120 minutes drying of 110°F. If

sufficient time and temperature is allowed in the cure of
the Imron® It is possible to apply decals to the Imron®
surface without experiencing the blislering effect.

REPAIR OF VINYL COVERED PANELS

1) Remove existing damaged vinyl covering from metal
panel.

2) Thorough cleaning of the panel Is essential. Use a
Toluene cleaning fiuid.

3) Apply a coat of No. 1368 3M contact cement to panel
and bottom side of vinyl.

Aliowcement fo dry until iack-free before applying vinyl to
panel.

O Note: Cement must be sprayed on smoothly. If
spraying equipment is not avallable, the cement can be
brushed on, however application must be thin, uniform
and smooth.

REPLACEMENT OF FLOOR COVERING

1) Remove existing damaged floor covering from wood
floor.

2) Thorough cleanning of the floor is essential. Wire brus-
hing or sanding metheds are recommended.

J) Remove all sanding dust an other foreign mafter. Hoor
must be clean before aplying adhesive.

4) Under passenger seats, on center disle, driver's area
and entrance areq, apply a coat of Armstrong Lino
Cement No. 5P235 adhesive o plywood fioor. Lino cove-
fing can be applied Immediateiy.
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BAGGAGE DOORS

Desctiption

Baggage doors are of the pantograph type. Doors lift out
and up paraliel to the side of coach-andare held in open
position by a cylinder.

Baggage doors incorporate allush-type latch lock, fiush
mounfed at center of each door. Insert fingers under latch,
then pull outward and up to unlatch door. To close, hold
lateh In opan position, pull downward on door and push
down on lajch to secure door.
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liem Qly. Descilption Removal
1 Door Assy
01 1 — RubRail Assy (see Group 1855) B Caution: Removal otbaggage doors should be per-
02 1 Pane! — Lower
03 > Pane! — Upper formed by more than one person.
04 1 Frame Assy )
1 —lock Support Assy 1) Opendoorto half posltion. Use a wood block between
05 1 ——Support baggage door lever (32) and baggage compartment
06 1 — —Plate frarme to hold door In that positlon. (See fig. 18.4)
07 1 ——Rod Assy
08 2 ——Rivet
09 2 ——3Spring
10 1 ——Support Assy
11 1 — —Bumper, Rubber
12 1 Pivot, Lock
13 L Rod Assy Male
13.1 1 Spring
14 1 Handle Assy
15 1 —Barrel, Handle Cufer \
16 1 —Washer, Rubber ~
17 1 —Rivet 1/4" X 3/8" LG.
18 1 —Handie
19 1 —Panel, Security
20 1 Hinge, Plate ;
21 2 Support Lock Plate
22 2 Lockplate, Lower
23 1 Hook
24 1 Spiing
N.S. 1 Spacer
25 1 Lever. Upper
26 4 Lever, Lower
27 1 Attachment, Lower
28 1 Attachment, Spring 2) Remove boll, lockwasher and flat washer retalning
29 1 Spring lower lever (26) to baggage deor. Then, push lower lever
30 1 Bearing away from baggage door.
31 1 Spacer
32 1 Lover 3) Remove roll pin (50) and lockwasher (561) at each
33 1 Spring pivol pin (52) of the bagage door lever.
34 1 Pivot
35 2 Bushing ® wa rming: The baggage door must be supported at
36 2 Ball Stud this stage to prevent it from falling during final removal
37 | Cylinder Assy procedures,
38 1 —Roller Anchor Plate
39 1 —Rolter 4) Move each lever apart from baggage door. Then,
40 1 Plate rernove baggage door.
41 1 Panst Int.
42 1 Plate Access To remove baggage door lever (32), proceed as follows:
43 2 Bumper, Rubber
44 1 Weather Stiip Assy 1) Remove cylinder assembiy (37) by removing retalning
45 2 Caich Stricker bolt ot each end of the cylinder.
46 1 Anchor Roller
47 1 Calch Roller, Lower 2) Loosen jam nut (563) and bolt (64).
48 1 Sciew 5/14", Cap
49 1 Nut 5/16” — 18 3) Move lever toward right. Then, remove lever from

vehicle,

To remove lower lever (26), remove the relaining bolt at
lower attachment.
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Inspection:

Inspect all pivots and bushings for wear and damage.
Replace themif necessary. Check cylinder tension.
Replace cylinder if tension Is oo weak.

Installation:

To install baggage door lever and lower levear. revorse the
above-mentionned procedure. To install baggage door,
proceed as follows:

1) Use a wood block hetween the upper lever and the
baggage compartment frame in order to retaln the lever
at mid poeint of its skioke.

2) Support baggage deor and spread lever arms in order
to Insert baggage door pivot pins Into lever mounting
holes.

3) Install lockwasher (51) and roll pin (50) at each pivot
pin{52).

4) Align lower lever mounting hole with Its attaching
point, Then, install flat washer, lockwasher and retaining
bolt.

5) Remove wood block and close baggage door.

Adjustments:

If the baggage door needs o be adjusted., the following
procedures should be applied:

1) Door height should be adjusted so thers is a distance
of 3/16” (.5 ¢m) between the door top edge and the top
of the baggage comparment. To adjust, loosen the lock
plate suppor (21) retaining bolts, position the door cor-
rectly, then tighten the lock plate support retaining bolts.

2) If the baggage door locks too lightly or too loosely, ihe
catch striker (45) should be adjusted. To adjust, lcosen the
catch stiiker retalning bolts, position the stiiker coractly,
then tighten the catch stiiker retaining bolts.

3) if the lower part of the baggage door does not close
evently with the slde of the vehicls, the tower lock plate
(22) should be adjusted. To adjust. loosen the lower lock
plate retaining bolts, position the lower lock plate fo
obtain proper adjustment, then tighten the retaining
bolts.

4) When all baggage deors are opened, they should be
approximately at ihe same height. If they are not, the
cylinders (37) need adjustment. To adjust, loosen the
retaining bolts and position the cylinders so that all the
baggage doors open to the same helght. Then, tighien
retalning bolts.

ENTRANCE DOOR

Description

A manually operaled sedan type entrance door is provi-
ded ahead of the front axle on the right side of the coach.
The dooris held in the closed position during coach opera-
tion by an air cylinder-operated locking mechanism. A
single-acting air cylinder Is used, having a return spring In
the cylinder body. The air cylinderis conirclled by an elec-
tically operated valve which s energized by a micro-
switch located in the manual door control mechanism.

With the entrance door in the closed position, the micro-
switch Is closed, energizing the air valve and loading the
door lock cylinder. The cylinder moves the door lock in a
position which engages a latch on the entrance door,
holding the door posifively closed.

1o open the deor, Initial movement of the door operating
handle opens the microswilch, de-energizing the airvalve
and venting the cylinder. The action of the return spring in
the cylinder moves the door lock away from fhe latch.
Further movement of the door control handle opens the
door.

Anadjustrent is provided at the micro-switchin the event
that this unit requires replacement. The micro-switch is
located under the dash directly beneath the door contro!
handle. The comect adjustment is obtained when the
micro-switch contacts close as the door conirol mecha-
nism begins to pass center during closing of the door.

An ovenule switch, which opens the air valve clrcuill

regardless of the position of the micro-switch s provided on
the dash at right of the operalor’s position. ThisIs designed
for use in emergencies or when the door contro! system
does not function propetly.

Adjustments:

Control rod: The enfrance door control rod may be adjus-
ted by means of an adjusting nut located at the right end
of the control rod. This adjustreni ks provided fo modify the
effort required af the door contiol handle to open or to
close the door.

To adjust, remove the access panel lecated under the
dash at right of driver’s pesition. Loosen control rod adjust-
mont jam nuk Turn adjusting nut to obtain deslred
adjustment at door conirol handle, Then, tighten jam nut
and reinstall access panel.

Control handle: the siroke from open to closed position
can be adlusied by means of two rubber bumpers on
which the control lever botioms when the door is comple-
tely closed of completely opened. These ubber bumpers
are provided with adjusting nuts to allow proper adjust-
ments.
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The open door locking device can be adjusted as it is
provided with an adjusting slot. If the door handle releases
too firmly from the open-lock position, the locking device
should be adlusted lower. if it releases too loosely, the
locking device should be adjusted higher.

Micro-switch: This switch controls the operation of the door
air cylinder. It should be adjusted In order to have the air
cylinder energized al the comect time. If adjustment
Is requlred, loosen the switch mounting nuts, and set the
switch to a position where it will energize at conrect position
of lever and entrance door.

B Caution: Switch must energize when entrance door
is fully closed. If switch Is set too far forward, it would ener-
gize and actuate the solenoid vaive which inturn controls
the alrcylinder before the dooris fully closed. If switch is set
oo far back, it would not energize and actuate the sole-
nold valve, the alrcylinder would not be actluated and the
door would not lock.

ENTRANCE DOOR AIR LOCK

Description:

The entrance door air lock system is made of three main
components: the air cylinder, the solenold valve and the
exterior release control. The system is located Inside the
vehlcle at left of the entrance door, on the vehlicle floor,
axcept for the exterior release control which is located
beneath the vehicle floor.

AIR CYLINDER:
Description:

The entrance door alr cylinderis a single acting type which
holds the door In the closed and locked posttion during
coach operation. The door air cylinder requires no mainte-
nance as It Is of the sealed type.

SOLENOID VALVE:

Description

The door control solenold valve controls the supply of airto
the door ali ¢ylinder, 1t is tiggered by the micro-swiich
located bensath the door handle, or by the exterior
release control switch, depending on where the door is
opened from. This valve requires no maintenance and no
adjustment. If it Is found to be defective, it has to be
raplaced,

Removal and instaliation:
To remove the solenoid valve, proceed as follows:

1) Shut off air pressure and electric curent to the valve,

=6

2) Disconnect wiring harness and air lines from the sole-
noid valve.

3) Unscrew the two (2) retiaining bolls from under the
solenoid valve. Then, remove the solenold valve.

To reinstall, reveise the above-mentioned procedure.

EXTERIOR RELEASE CONTROL:

Descriplion:

The exterior release control Is @ mechanism which permits
to open or close. lock or unlock the entrance door from
outside the vehicle. To hold the door in closed position, the
handle must be turned counterclockwise. Tolock the door,
the handle must be turned counterclockwise, then pulled
altthe way out, and a padlock must be inserted in the hole
of the handie rod. To open the door, remove the padlock
to release the handle all the way in, then turn the handle
clockwise.

Adjustment:

The exferior release control mechanism should be adjusted
in crder that the solenoid valve be energized only when the
doorls fully closed. and that the handle rod can be pulled
out just enough to allow padlock Insertion. To adjust,
remove access pane! under air cylinder. Adjust as
required.

COMPARTMENT DOORS

RH. engine compartment door

The RH. engine compartment door is front hinged with
upper and lower brackets. To open, pull handle, Access s
provided to the lavatory holding tank flll connections and
drain valve, air conditioning compressor, air filter, batlery
booster block and feff bank of engine.

Lavatory compartment cccess door (2):

The lavatory compartment access doorisloccated over the
right rear service door. It is held closed by a quarter turn
slofted head screw. Open the access door fo Introduce a
water hose or a vacuum cleaner hose when servicing the
lavatory compartment.

Battery main switch door (3):

The battery main switch door is front hinged, piano type
with an over-center spring to securely hold door in closed
position. It provides access to the battery main swiich, so it
can be set to "ON" or "OFF” position. It is located on the
right slde of the vehicle, just in front of the rear whesls.

Fuel tank filler door (5):

The fuel tank filler door is of the same type as the battery
main switch door. It is located on the right side between
condenser compartment door and the rear baggage
door. it provides access to fuel tank cap.

PREVOSIg
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Condenser compariment door:

The condenser compartment door is front hinged, piano
type and is held closed by two (2) Philips head screws. It is
located on the right side of the vehicle, between the
second and the third baggage doors. Access is provided
to condenser, fans, recelver tank and other alr conditio-
ning components.

Engine coolant filler door (8):

The engine coolant filler door is located over the left rear
engine compartment door. It is held closed by a quarter
turn sloffed head screw. Access is provided to the engine
coolant tank. Refer to section 24, Lubrificotion, for proper
mainfenance.

Engine rear compartment doors (9):

The left and right rear englne compartment doors are side
mounted. The lelt door is held closed by the right door.
which in turnsisheld closed by a quarer turin handle. Both
doors may be locked in open posifion by alocking device
located above the upper bracket of each door. Accessis
provided to engine compartment.

Engine oil reserve filler door (10):

The engine oil 1esetve filler door is located over the right
rear engine comparnment door.ltis held closed by a quar-
ter turn slofted head sciew. Access is provided 1o the
engine cilreseve tank. Refer to section 24, Lubrification, for
proper maintenance.

Spare wheel and tire compartment (141):

The spare wheel and tire compartiment door is located
behind the front bumper to which it is botted. To cpen,
remove the two (2) bumper retaining bolls, Then lower
front bumper and compartment door fo open position. To
pull out spare tire, loosen turnbuckle to release support
and tire carrier assembly. Tire can then be easily pulled out
using support as a rail extension.

Electrical junction box service door (12):

The electiical junction box service door is located below
the driver's window and s front hinged, held closed by two
(2) quairter lumn stotted head screws. Access is provided for
senvicing the front eleciiical jJunction box.

Steering compartment door (13):

The steering compattmeni door is located below the elec-
trical junction box seivice door. It is front hinged and held
closed by fwo (2) quarter lumn stofted head scrows. Access
is provided to dccessory air tank. steering components
and windshield washer reservoir.

A/C compariment door (14):

The A/C compaitment door Is located on the left side of
the vehicle, between the second and third baggage
doors. ltistrontlinged, piano type and held closed by three
{3) Philips head screws. Accessis provided to the evapora-
tor motor and fans, water pump and water valve.

PAGE
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L.H. engine compartment door (15):

The L.H. engine compartment door is front hinged with
upper and lower brackets. Pull handle to open. Access is
provided to the radlator shubter and shutterstat, and fo the
heating valves ("Gate” valves).

WINDSHIELD WIPERS

Description:

Two alr-operated windshisld wipers are provided, controt-
led by two knobs located on the dash panel at right of
driver's position. Each knob controls its corresponding
wiperwhile the left knob also controls the winshield washer
operation.

Maintenance:

Wiper motor and control valves require no periodic main-
tenance. if one of the conirol valves Is found defective, it
should be replaced. The wiper mofor can be overhauled if
required.

Removal and replacement:
To remove a wipsi motor, proceed as follows:

1) Remove the access panel located under the dash at
ight of driver's position.

2} Disconnect alrlinesat wiper motor. Also disconnect the
corespondIng windshield washer tube at the “T* con-
necilon.

3) From outslde of the vehicle. pull out the windshield
washer tube and grommet.

4) Remove windshield wiper blade, maln arm and idler
arm assembly by removing the crown nuts which attach
the assembly to the pivot shafts.

5) Remove wipermotor mounting pane! retaining screws,
Then, lift out complete assembly.

Reverse the above-mentioned procedure to replace the
wiper motor.

Disassembly and reassembly:

The motor consists of four subassemblies: the body valves,
the motor valve assembly, the piston assembly and the
shaft and gear assembly. The following procedurs should
be followed to disassemble, clean and inspect the wiper
motor:

0O Note: Access panel screws are painted and It could
happen that the paint on these screws be damaged at
removal procedure, We suggest that you make a paint
touch-up at reassembly. Refer to paint scheme diagram
for the proper type and number of paint to be used.

a) Remove the mounfing bracket from the motor being
repalred.

b) Remove the three (3} screws holding the body halves
together and holding the shaft in one hand separate
same. Note position of motor vaive in body haif.

¢) Note position of timing marks on gear and rack, then
remove the shaft, gear, and sleeve assembly.

d) Disassemble the sub-assemblies accordingly:
1) Body Halves: No further disassemnbly is required.
2) Molor Valve Assembly: Remove from body half. No
further disassembly is required. Replace if necessary

with proper vaive.

3) Plslon Assembly: Remove from body halves. Remove
O rings. ubber bumpers and spacers.

4) Shaft & Gear Assembly: Remove shaft and bearings
and check for concentricity. if gearhas excessive wean,
replace.

e} Clean all metal parts with an OSHA approved solvent.

f) Inspect some for excessive wedr and replace where
necessary.

@) If piston has excessive wear, be cerlain to replace.

h) Check both body halves for excessive scoring and
replace If necessary.

1) Replace, regardless, maln cylinder "O” rings and valve
body seals with PREVOST service paris only.

j) Caution: Blow all alr passages clear.
k)Lubricate parts with pneurnatic grease only.

1) Assemble the four (4) sub-assemblies in reverse order
(see above). Assernble motor valve in proper position.

m) Check the assembied motor for excessive airleakage
and tighteen carefully where necessary.

Adjustments:

Wiper arm angle is adjustable to allow proper location of
the wiper blade when the wipers are not in operation, At
stop position. the lower end of the wiper blade should be
at %" (# 15"}, 11 cm (¢ 1 cm)from the bottomedge of the
winshleld. Adjust wiper arm angle as follows.

1) Remove crown nut which ataches idler arm to pivot
shoft. Then, remove idler arm from pivot shaft,
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2) Remove crown nut which aftaches main arm to pivol
shaft. Then, using an “Allen” key, loosen the bolt which
secures the main arm mounting splines Into pivot shaff
splines.

3) Using a screwdriver, slightly enlarge the slot at lower
end of the main arm. Then, pull main arm off the pivot
shaft,

4) Asthe pivol shaftissplined, relnstall the mainamin the
notch that permits positioning the wiper blade as des-
cribed above, When the arm is adjusted, tighten all nuis
and boits.

Idler shaft lenght Is adjustable to allow setting wiperblade
angle. Each blade should fravel across winshield In a
position so that when the arm is at the end of iis Inward
sweep, the wiper blade Is parallel with the centfer post of
the windshield. Adjust angle of blade as follows:

Loosen lock nuts on Idler shaft. Remove crown nuf which
attaches shaft arm to pivot shaft. Remove arm from shaft.
While holding outer end of [dler shafi, turn shaft arm to
shorien or lenghien shaft assembiy. Reinstall arm on pivot
shaftand check angle of blade. Repeatif necessary, then
install crown nut on pivot shoft and tighten firmly. Tighten
lock nuts on idler shaft,

WINDSHIELD WASHER

Description:

The windshield washer is alr-cperated. controlled by the
left windshield wiper contro! knob. To operate, push
conirol knob while the winshield wipers are operating. The
windshield washer reservolr Is located In the steering com-
partment and has a screw-on type cover. Reservoir supply
should be checked dally.

Adjustment:

Windshleld washer nozzles can be adjusted in order fo
have the jet spray properly directed. To adjust, use a
screwdriver and turn the nozzles to obtalin desired spray
argle.

DESTINATION SIGN

Description

On the “Le Mirage” modbel, the destination sign is locafed
over the right hand windshleld. On the "Marathon” model,
it is centered over the two windshlelds.

Maintenance:

it is recommended that the following inspections and
checks be made on a regularly scheduled basis:

1) Check to see If mechanism runs freely and easily.

Crank handle on destination sign; if it seems to bind,
check for forelgn objects.

2) If curtain Is loose on rollers, run curtain fo one end and
turn crank handie until curlain roll s tight on roller. Run
actuating mechanism through full cycle of curtain and
repeal tightening actfon on opposite end of curtain.

3) Apply a slight amount of MP grease on gears to help
mechanism fo run fresly.

Sign Curtain Repair

in event a destination sign curtain is foin, it can be
repdired with 3M polyester tape or any equivalent cello-
phane tape. When repairing a tear, the tape should be
used on both sides of the curtain.

When it becomas necessary to install oradd curitalninserts
in either cloth or mylar curlains the following procedure
should be followed : Bul splice or overlap, and apply a
strip of 3/4” (19.0 mm) wide polyester tape over front and
rear seam.

The above method is much easler and more accurate
way of installing inserts. It also rakes for constderably less
bulk and better furning curtain rolls.

DRIVER'S SEAT

Description

Three types of seats are availoble: the “National” seat with
mechanical suspension and the “lsi” seat with mechani-
cal or gir suspension.

Driver's seat{mechanlcal)

1. Driver’s seat safety belt.

2. Driver's seat helght
setting.

3. Front and back setting
lever.

4. Cushion it setting.

5. Backrest tlit setting.
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Adjustment:

1) Natlonal seat: this type of seat may be adjusted fore
ond aft by pushing toward right the tock lever localed
at left front of seat. The seat back can be reclined by
pulling the knob located at base of seat back on the left
side of seaf. The back of the seat cushion can be tilted up
or down by lurning the handle located at left rear cormner
of the seat. Seat may be ralsed or lowered by pushing the
lever located al the seat base with the heel, and at the
same time pulling or pushing the seat frame.

2) "ISRI” seat with mechanical suspension: refer to the
following lilusfration to adjust the seatl to the most confor-
table position.

{Lb)

-{» J 121

.,

3) "ISRI" seat with air suspension: the adjustments for this
type of seat are the same as shown above, except for #6
which Is made automatically.

L] Note: “isRl seats are avallable with lumbars support
as optirnal equiprment. When so equiped, the seat is pro-
vided with two additional control knobs located at the
fight front corners of the seat. The front knob controls the
amount of alr in the lower part of the backrest. The rear
knob contols the arnount of air In the center part of the
backrest. Press the upper part of the knob to inflate the
cushlon. Press the lower part of the knob to deflate. .

B Caution: scot belts are to be worn at alf times. For
maximum protection they should be pulied fight to fit
snugly — with webbing bedring on hip bones and pulling
downward ond rearward at 45 degree angle.

Maintenance:

It is sirongly recommended that floor fitlings be Inspected
for looseness and the floor checked for corrosion at least
twice a year. If it becomes necessary to clean the web-
bing. use a mild detergent with lukewarm water. Do not
re-dye or use solvent type cleaners on webbing as this
may weaken the fibers of affect the orlginal dye or when
fraying takes place replace belt.

EXTERIOR REAR VIEW MIRRORS

Description

Two exterior rear view minors are installed, on each side
of the vehicle. The mirrors have replaceable glass and can
be easlly replaced if broken. To prevent breakage of the
windshleld glass and driver's window by accidental stii-
king of mirror, bumper stops are Installed in the mimor
mouniing brackets.

Adjustment:

Mirror head can be rolated by loosening the adjusting
screw located at the base of the mirror head. Adjust to
desired posltlon, then tighten adjusting screw firmly.

Mirror head canalso be tilfed up or down. To adjust, use an
"Allen” key and loosen the ad)usting screw located atthe
miiror end of the mirror arm. Position rmiror head as requi-
red, then tighten ad]usting screw firmly.

Mirror arm angle can be adjusted in order to obtain
desired vehicle width. To adjust, loosen adjusting screw
located at body end of mior arm. Position mirror arm as
desired, then tighten adjusting screw.

Replacement of mirror glass

Remove the ten screws which attach the bezel to the
mirror head. Then remove bezel from head. Remove bro-
ken mirror glass, then position new glass in mirror head.
Position bezel over glass and secure with ten screws.

Heated redar view mirrors (optional):

Heated exterior rear view milrrors may be provided to pre-
vent the mirrors from frosting In cold weather. A healing
element Isinstallad inside both mirrors and is inlttally enet-
gized by an "ON-OFF" switch located on the switch panel
at left of driver's position.

The "ON-OFF” switch is wired In serles with the heat switch
of the main heating system. Therefore, both switches must
be activated before the minor heating element is kept ot
asustained temperature by a heatregulated thermostat.
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Item Description

01.

02,
03.
04,
05.
06.
07.
08.
10,
. Screw

. Screw

. Stopper
. Ball stud
. Stand

. Plate

. Washer, spring {
. Nut

. Washer, spring
. Seat

. Grommet

. Fin

. Spring

. Screw

. Screw

. Bracket

. Gasket

. Nutsert

. Screw

. Mliror, convex

. Bracket L.h,

. Nut
. Miror, convex

Screw
Rimn
Seal
Mirror & Heater assy
Heater

Thermostat
Connector {male)
Connector (female)
Body

Spring
Washer

Seaf

Bracket r.h,
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AIR FRAIS
FRESH AIR

RECIRC.




PAGE MAINTENANCE

SECTION

o] MANUAL 22

HEATING & AIR CONDITIONING

HEATING SYSTEM

The vehicle is provided with a hotwater forced alr heating
systerm which uses the engine cooling medium for heating
the interior of the vehlcle and windshield defrosting. Two
(2} heating radlator cores are provided, one for the main
interior heating system and one for the driver’s heaterand
defroster.

. Asolid state thermosiat and conirol are used to operate
the healing system without trouble. The thermostat is
located half-way on the left side of the vehicle under-
neath a passenger seaf and it Is protected using a metal
cage.

Fresh air ventilation

The vehlcle Is equipped with a special air duct which
allows a variable percentage of oulside fresh air from
belng drawn into the vehicle and it is mixed with recircula-

ted air. / / -
4 .

/

This duct should be opan during winter seasonfoincreass
the efficiency of the heating system then it should be
gradually closed during summer season to facilitate the
operation of the air conditioning system. This provides a
heaithy, fresh atmosphers in the vehicle.

In the casse of a failure in the ventllation system, an emer-
gency system can be operated by using the emergency
vantilation switch which is located on the dashboard at
the right of the A/C and heating switch.

Draining and refilling

Refer to section 05-(Cooling) for instructions on dralning
and refilling the engine cooling system.

Ifthe heatlng syster Is to be drained without dralning the
engine cooling system, close gate valves in engine com-
partment and drain radiator cores. A manual vent plug is
provided In the fop of the maln heater core and at the fop
of the diiver's heater core for bleeding air while refilling.
The vent plugs allow air to enter while draining.

Main heater water valve

The flow of hot water to the vehicle main heater core is
controlled by an electric water valve. This valve is 5o desi-
gned thai the pllot valve within the assembly opens and
closes a port which directs pressure to either the fop or
bottom of the valve dlaphragm, thus opening or closing
the valve,

A delay action is builf Into the waler valve through a
means of an orifice In the vaive body and a modulating
cup on the diaphragm assembly. When the vehicle is
operating with no cumrent to the watervalve solenoid, inlet
water pressure is directed to the upper side of the dia-
phragm, thus forcing it open.

The pilot valve is normally open, ralieving any build-up of
pressure under the diaphragm. When the solenoid is
energized the pllol valve closes, water pressure bullds up
through the orifice o the under side of the diaphragm
and kesps the valve in closed posltion.

The main heaterwater valve requires a minimum amount
of maintenance. The valve should be free of any dirt sedi-
ment which might Interfere with the operation. The dia-
phiagm should be replaced once every year before the
heating season begins. Mo other maintenance is needed
unless a maifunction occurs.

Overhaul

In the event of a malfunction, remove the water valve from
the system.

a Caulion: Do not allew any liquid to reach the sole-
nold coll. After removing the valve from the system, care-
fully drain the remaining liquid from the inlet and outlet

openings.
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WATER VALVE . @

COIL & CONTAINER ASSY—

SEAL FLANGE
SNUBBER

PLUNGER ASSY

RETAINER & SEAL ASSY

SPRING

0" RING
ng" RING —.

DIAPHRAGM

SEAL

SEAL

Disassembly

Remove the terminal nuts, lockwashers, washers from the
valve.

Remove the screw and lockwashers from the coil and
container assembly.

Remove the valve seat assembly from the coll and
container assembly by tuming it counter clockwise with a
wrench..

1 Note:The valve should be held secure in a padded
vise for disassembly.

The valve seat asserbly must be replaced in its enfirety i
its is damaged or worm.

Remove the eight No. 10-24 filister head machine screws
used to secure the lower valve body to the upper valve
body. Carfully separate the two portions by using s screw
driver af the two pry-lugs on either side of the valve. The
dowel pin will remain in the upper valve body.

The diaphragm valve disc assembly is now removed and
the diaphragm replaced. This is done by removing the
tock-nut and the diaphragm washer, If difficulty is expe-
ienced in removing the locknut, carefully hold the
assernbly in a vise betwesn two ships of soft wood.

m Cautlion:Donot tightenvise soastodamage orbend
the disc assembly.

The locknut should be torqued to 25-30 inch pounds (2.8-
3.3 Nrm)and the valve disc screw is torqued fo 12-15inch
pounds (1.3-1.6 Nm).

Cleaning and inspection

Before reassembling the valve, make sure that all parts are
clean and in good condition. Thoroughly clean the sema-
tions in the upper and lower valve bodies.

If the valve seat assembly is defeclive or leaks more than
six drops per minute at 10 p.s.. (69 kPa) when the coll is
energized, it should be ieplaced.

Reassembly

Position the diaphragm disc assembly on the upper valve
body so that the holes in the dlaphragm align with the
dowel pin as well as with the pllot-channel hole and the
valve body mounting holes. Set the conical spring on the
locknut. Carefully place the lower valve body on the dia-
phragm disc assembly, engaging the dowell pin with the
hole opposite. Secure the eight No, 10-24 filister head
machine screws. Tighten the screws evenly around the
valve body to 15 in. Ibs (1.6 Nm). Insert the valve seaf
assembly into the upper valve body and fighten.

Screw the flux ring assembly into the valve body.
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HEATING SYSTEM

The vehicleis provided with a hot watertforced airheating
systemn which uses the engine cooling medium for heating
the intericr of the vehlicle and windshleld defrosfing. Two
(2) heating radiator cores are provided, one for the main
interior heating system and one for the driver's heater and
defroster,

. Asolid staie thermostat and control are used to operate

ths heating system without trouble. The thermosfat is
located half-way on the left side of the vehicle under-
neath a passenger seat and It is protected using a metal
cage.

Fresh air ventilation

The vehicle is equipped with a speclal air duct which
allows a variable percentage of ouiside fresh air from
being drawn into the vehicle anditis mixed withrecircula-

ted air.
A
L Lo \)/ :
. e 'r - J—ﬁ—‘:-’ !

Y
I

This duct should be open during winter season toincrease
the efficiency of 1the heating system then it should be
gradually closed duiing summer season to facilitate the
operation of the air condifioning system. This provides a
healthy, fresh atmosphere in the vehicle.

In ihe case of a failure in the ventilation system. an emer-
gency system can be operated by using the emergency
ventilalion switch which is located on the dashboard at
the right of the A/C and heating switch.

Draining and refilling

Refer to section 05-(Cooling) for instructions on draining
and refilling the engine cooling sysfem.

Ifthe heating system is to be drained without draining the
engine cooling sysiem, close gafe valves in engine com-
partment and drain radiator cores. A manuai vent plug is
provided In the fop of the main healercore and atthe top
of the driver's heater core for bleeding air while refilling.
The vent plugs allow air to enter while draining.

Main heater water valve

The flow of hot water to the vehicle maln heater core is
controlled by an electric water valve, This valve is so desi-
gned that the pllot vaive within the assernbly opens and
closes a port which directs pressure to either the top or
botom of the valve diaphragm, thus opening or closing
the valve.

A delay action is built into the water valve through a
means of an orifice In the valve body and a modulating
cup on the dlaphragm assembly. When the vehicle Is
operating with no current to the water vaive solenoid, inlet
water pressure is directed to the upper side of the dia-
phragm, thus forcing it opsn.

The piiot valve is normally open, relieving any build-up of
pressure under the diaphragm. When the solencid Is
energlzed the pllot vaive closes, water pressure bulids up
through the arifice to the under side of the digphragm
and keeps ihe valve in closed position,

The main heater water valve requires a minimum arnount
of maintenance. The valve should be free of any dirt sedi-
ment which might interfere with the operation. The dia-
phragm should be replaced once every year before the
heating season begins. No other maintenanca is needed
unless a rmalfunction occurs.

Overhaul

Inthe event of a malfunction, remove the watervalve from
the system.

® Caulion: Do not allow any liquid to reach the sole-
noid coll. After removing the vaive from the system, care-
fully drain the remaining liquid from the inlet and outiet

opanings.
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WATER VALVE

COIL & CONTAINER ASSY—

SEAL FLANGE
SNUBBER

PLUNGER ASSY

RETAINER & SEAL ASSY
SPRING —

SPRING
\‘

" g" RING
ngn

D1APHRAGM

SEAL

SEAL

Disassembly

Remove the terminal nuts, lockwashers, washers from the
valve,

Remove the sciew and lockwashers from the coil and
container assembly.

Remove the valve seat assembly from the coil and
container assembly by furning it counter clockwise with a
wrench..

O Note:ihe valve should be held secure in a padded
vise for disassembly.

The vaive seat assembly must be replaced in its entirety if
its is damaged or worm,

Remove the elghi No. 10-24 filister haad machine screws
used to secure the lower valve body to the upper valve
body. Carfully separate the two portions by using s screw
driver at the two pry-lugs on either side of the valve. The
dowel pin will remain in the upper valve body.

The diaphragm valve disc assembly is now removed and
the diaphragm replaced. This is done by removing the
lock-nut and the diagphragm washer. If difficulty is expe-
rienced in removing the locknui, carefully hold the
assembly in a vise between two ships of soft wood.

m Caution:Do not tighten vise soastodamage orbend
the disc assembly.

The locknut should be torqued to 25-30 inch pounds (2.8-
3.3 Nm) and the valve disc screw is torqued to 12-15 inch
pounds (1.3-1.6 Nm).

Cleaning and inspection

Before reassembling the valve, make suie that all pars are
clean and in good condition. Thoroughly clean the sena-
fions in the upper and lower vaive bodies.

If the valve seat assembly Is defective or leaks more than
six drops per minute at 10 p.sl. (62 kPa) when the coil Is
energized, it should be replaced.

Reassembly

Position the diaphragm disc assermnbly on the upper valve
body so that the holes in the diaphragm align with the
dowel pin as well as with the plloi-channel hole and the
valve body mounting holes. Set the conical spring on the
locknut. Carefully place the lower valve body on the dia-
phragm disc assembly, engaging the dowell pin with the
hole opposiie. Secure the eight No. 10-24 filister head
machine screws. Tighten the screws evenly around the
valve body to 15 in. lIbs (1.6 Nm). Insert the valve seat
assembly info the upper valve body and tighten,

Screw the flux ring assembly into the valve body.
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Seat the cover assembly firmly on the fiux fing assembly
and fighten.

Testing valve after servicing

Alfter servicing, the vaive should be tested using water at
approximately 170°F +/- 10° (77°C + &°) and DC voliage
at 24 VDC.

Apply water at 25 ps.i. {172 kPa) to vaive inlet and outlet;
check for external leakage.

Reduce pressure fo 10 p.si. (69 kPa) and open valve
outlet. Check operatfion of valve by cycling valve several
times.

Check infernal leakage (thru seat and needle valve Y with
10 psl. (69 kPa) atf valve infet and solenqgid'energized.

Mcxii'num allowable leakage is six drops per minute thru
the needle valve and zero leakage thru the disc seat.

Evaporator motor

The evaporator motor is located in the evapoerafor
compartiment af the left of the vehicle. it Isa 27.5 volt — 2
H.P. motor which is activating a double blower fan unit.
The motor Is mounted on a support fastened on a non-
corrugated floor.

Proceed as follow to remove the evaporator motor:
1) Set battery main switch to “OFF" position.

2} Loosenand remove the three (3) Phillips head screwto
open the condenser compartment door. (The door is left
hinged.)

. <

3) Dis'connect electrical connection on motor plate.
4} Disconnect air duct connector at motor fan cages.

5) Lossen and remove motor support retaining bolts then
femove complete unit of motor, support, cages and fan
assy.

6) Onawork bench, remove support and fan cages from
the unit then rermove the fans.

O Note: position of the fans shoutd be indexed with the
motor shaft in order to keep proper fan alignment at
reassembly.

® Caution: never suoport evaporator motor by its cul-
put shafts while moving it.

7) To relnstall the evaporator motor, reverse removal
procedure.

Brushes replacement
Proceed as follow to replace brushes:

1) Set battery main switched fo “OFF" position.
2) Remove the proteciive band from the motor housing.
3) Remove the brushes as per the standard procedure.

4) Position the new biushes ot their NEUTRAL POINT over
the commutator by loosening the four (4) brushes holders
retaining screws. Apiply six{6) volis or less between wires A1
and A2, B sure wires A1 and A2 are disconnected. At this
sfage, the armature should not tum. If the armature turns,
rotate the brushes hoiders clockwise or counterlockwise
and check again, Tighten the brushes holders retaining
screws.

O Note: Rotate the brushes by short steps such as 0.025
— 0.050 mm ¢ 0.001-0.002"). This will prevent the rotafion
of the commutator. )

IMAGINARY
CENTER LINE
BRUSH

COMMUTATOR

IMAGINARY
—% - /”’—/ZCENTER LINE
BRUSH
2 BRUSHES
27
|

m Caution: Hold ihe motor shaft with your hand when
you apply six (6) volts or lass to A1 and A2. This will help you
to feel the commutator roration direction.

O Note: we recommend you fo have this step peifor-
med by a high qualified service man.

5) Remove the A/C compressor belt then start the engine
to operate elachical motor and using o pumice-stone,
lighty press on the commutator to properly seat the
brushes.

L] Note: when the mating surfaces form a perfect arc
and that no noise is heard, the brushes are well seated. Be
sure no electrical sparks appear. This visual inspaction
should be done in o dark area.

6) Stop A/C system then stop vehicle engine..

7) Reinstall protective band then reinstall A/C compres-
sor bell.
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Brushes inspection

Brushes condition and lenght must be checked every
24,000 km (15,000 miles). The MAXIMUM wear of the
brushes MUST NOT exceed 13 mm (0.57).

[ Note: New brushes length is 31 mm (1%"). if an used
brush reachesiess than 19 mm{%") of free length, replace

it.
NEW BRUSH

31 mm. \
(174"

AIR CONDITIONING SYSTEM

The vehicle is equipped with an air condilioning system
which is designed to render confortable and healfful the
atmosphere inside the vehicle. A mixture of cooled, filte-
red, dehumidified, fresh and recirculated air Is supplied
‘through wall ducts. The combination of oufside and
recirculaied air is continually filtered, resulting in a clean
fresh atmosphere. The airis fillered, cooled and dehumidi-
fied by evaporator coil, then passed through a fempera-
ture conhrolled heal core. An evaporator motor, 27.5 volts
— 2 H.P.which is the same as the condenser motor, is used
to feed the air up into the wall ducts.

USED BRUSH

2,
l 9 mm ||

(3/4")

A/C cycle

Refrigeration may be defined as the transfer of heat rom
a place where it Is not wanled to a place where il is
unobjectlonable. The major components for a closed cir-
cuit refiigeration system are the compressor, the evapora-
tor, condenser and a receiver tank.

The air conditioning system used in Prevost vehicles is a
“closed type system” using Freon 12 as refiigerant.

The refrigerant flows to the compressor, is compressed to
high pressure and reaches a tempetature higherthan the
surounding alr. I is passed through the air-cooled fins and
tubes of fhe condenser coll forcing the hot high pressure
gas to be condensed info a liquid form.

— The liquid refrigerant flows to the receiver tank then
through a filter dryer where all moisture acid s
received. It is possed through a molsture indicator
which Is used to indicate if any molsture is present In
the system.

— Byits own pressure, the liquid refrigerant flows through a
thermostatic controlled expansionvaive whete reduced
pressure causes it to become o low temperature and
low pressure liquid.

— The cold low pressure refiigerant passes through the
evaporatorcoil, absorb heat from the airpassing over the
fins ans tubes, and changes Info gas. In this form, the
refrigerant is drawn info the compressor to repeat the
cycle.

Condenser motor

The condenser mofor is located in the condenser com-
partment, at the right of the vehicle. Togain accesstothe
condenser motor, loosen and remove the screws holding
closed the condenser compartment door.

iMotor, fans and cages are mounted on a support faste-
ned to a non-cornugated floor. Areceiver dryer is located
on the right side wall of the compartment and the receaiver
tank is mounted on the rear wall.
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Condenser motor removal
Proceed as follows fo remove the condenser motor.

1) Set battery main switch to “OFF* position.

2) Open condenser compartment door as previously
explained then disconnect electrical wiring at motor
plate.

3) Loosen motor support from the floor then remove the
complete motor unit frorn the comparment.

4) Onawork bench, remove support and fan cages from
the unit then remove the fans.

O Note: Position of the fans should be indexed with the
motor shaft In order to keep proper fan alignment at
reassembly.

m Caution: Never support condensar motor by its out-
put shafts while moving it.

5) To reinstall the condenser motor, reverse the removal
procedure.

Brushes replacement:

For brushes replacement, refer fo evc:borctor motor
brushes replacement procedure.

Brushes inspection:

Brushesinspection procedure for condenser motor brushes
Is the same as the procedure outiined for the evaporator
motor brushes,

A/C controls

1} Temperature rheosial: Located on the dashboard to
the right of the driver. It conirols the air femperature in the
vehicle during both heating and air conditioning cycles.

2) A/C and Healing-swiich: Located on the same panel
as the temperature theostat. In “"A/C" position. a tell-tale
will glow and the system will be energlzed and functions
as required. In "Heat” position, the heating system will be
in operation and the tempsrature can be adjusted as
required using the temperature control theostat.

Receiver tank

The receiver tank is located in the condenser compart-
ment. The right glass can be observed by opening the
condenser compartment door. The function of the recel-
ver tank is to store the liquid refiigerant. During normal
operation, the level of the refrigerant should be approxi-
rately halfwoy mark on the iower glass.

RECEIVER TANK

LIQUID SOLENOID
VALVE
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Filter dryer:

Afilter diver is Installed between the receiver tank and the
expansion valve. It is used to absorb molsture from the
refrigerant. The filter should be replaced if the systerm has
been open to prolonged exposure as shown by the mols-
ture indicator sight glass. When the moisture indicator
sighi glass Indicates a blue color then the system Is “dry”
(normal) conditicn. When the moisiure indicates a pink
color then the system Is “wet” or has molsture, then the
filter dryer should be replaced,

A/C Compressor:

Coaches are equlpped with a O5G A/C compressor
made by Carrier. It is designed to give a capacity of 37
CFM at 1750 R.P.M. ThiscompressorIs a 6 cyiinders, recipro-
catling type with fwo (2) cylinders under each of the
compressor head. The dischaige gas from each side
head is intemnally routed to the center head where it Is
discharged to the systern,

The suction and service valves are provided with a double
seat and gauge connections. This enable senvicing the
compiessor and refrigerant lines.

With the valve stems furned all the way clockwise (front-
seated), the gauge ports are open fo the compressor, and
the compressor is isolated from the Iings going to the
refrigeraiion system.

With the valve stems tumed counterclockwise all the way
out (backseated), the compressor is open fo the rellige-
rant lines and closed off from the gauge ports.

With the valve stems midway between the frontseated
and backseated position, the compressor is open to the
refrigerant lines and to the porfs.

[ Note: Before atiempting fo atiach manifold lines to
the gauge ports, ensure the valva stems are fully backsea-
ted before taking off the nuts.

OIL PUNP AND
—BEARING HEAD

55— | RELIEF YALVE ASSEMBLY
€ | (VALYE, SPAINY, AND RETANER PH}

IVE JLOUENT ’
Vrm-muo ROTON
_—~FOUR-LOBED POTOA
.‘ ECCENTAKC
/ O-RIke
'Ol/ __coven

This is the low-speed oil pump and bearing head assem-
bly used on the O5G compressors specifically for bus
applications. Minimum speed for lubrication using this
style pump Is 400 rpm. The diive segmeni keyed to the end
of the crankshaft rotates the five-lobed rotor. Oil trapped
between the five-lobed rotor and the fourdobed rofor is
forced through the crankshaft fo the main bearings, rod
bearings, etc.

The pump direction must be set to coincide with the
crankshaft direction of rotation (there Is a direction arrow
on the pump beaiing head assermbly). The direction of
the pump s sef by placing the pinin the propereccentric
slot (labeled cw or cew). The oll pumps are preset at the
factory fo rotate in the clockwise direction when viewed
from the shaft end of the compressor,

The crankshaftisdiilled to enable the pump to supply il to
the main bearings, connecting rod bearings, and the
shaft sedl. At the seal end main beaiing, the oll path Is
divided In hwo directions. The laigest quantity fliows to the
oll relief valve, which regulates oii pressure at 15-18 psi
above suction pressure. When this pressure isreached, the
relief valve opens allowing oll to return to the crankcase.
The remaining ol fiows through an orifice and into the
shaft seal lubrification and cooling. This oll is returned to
the crankcase through an overflow passage. The oll pres-
sure equalization sysfern conslsts of two oil return check
valves and a 1/8-inch pressure equalization port between
the suction manifold and crankcase.

The oil sirainer is accessible by removing the compressor
bottom plate. If the strainer Is forn or damaged, it should
ba replaced. Ifit is dirly, it can be cleaned with a solvent.
(Methwi Ethyl Ketone, mineral spirits, etc.)

The oll pressure regiiafor is designed to maintain oil pres-
sure at 15-18 psi above suction pressure. When the oll
pressure reaches this 15-18 psi above suction pressure, the
relief valve spring is moved forward allowing oil to return to
the crankcase. The valve can be easily checked by remo-
ving it and using a small piéce of stiff wire to dspress the
spring mechanism. ensuring that it is not sticking.
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Under normal operating condifions. the suction pressure
is equal to the crankcase pressure. This will allow the oil
return cheack valves to open, dllowing oil that has circula-
tad through the system to return fo the crankcase. During
ftooded start conditions, the crankcase pressure will rise
above the suction pressure causing the check valves to
close. This will prevent excess oil loss from the compressor
crankcase. The 1/8-inch equalization port allows for
releqse of excessive pressure that has buiit up of excessive
pressure that has built up in the crankcase fo go to the
suction manifold. This also will ensure that pil loss is kept to
a minimum.

The pump end main bearing is integral with the bearing
head and is not replaceable. If worn, the baaring head
must be replaced.

There are fwo sealend main bearingsinstalled in the O5G
compressor. The bearings are steel backed, tin base bab-
bitt material. They should be Installed with the oil groove
ontop, and the closed portion of the V toward the inside of
the bearing housing. When installed, there will be a 5/16-
inch gap between the two bearings. After this fype of
bearing Is installed, line boring Is required.

The cormnpressor seal asserbly consists of a spring loaded
bellows, a carbon ring, and a cover plate. If a seal assem-
bly should need replacing. always replace the complste

assembly. Never use a new carbon washer with a used
cover plate or vice-versa. Iif the new carbon ring gets
damaged during assembly, replace it with another new

Toinstalla new seal assembly, first clean off the area of the
crankshaft that the bellows assembly grips. Next, lubricate
the bellows with.compressor oil. To prevenf damage to the
new face plaie and carbonwasher, use the old coverand
washer to push the bellows inio its seating position. Next,
lubricate the new carbon washerand put itinplace inthe
bellows assembly. The face plate and gasket can now be
installed using a cross-hatch pattern on the bolts, torquing
to speficications.

if the cylinder head or valve plate assembly is to be servi-
ced, caution should be taken before removing the cylin-
derhead. Any time the compressor s openead, the internal
pressure must be relisved first. After this pressure is relieved,
a further precaution should be taken in case any internal
pressure is entrapped within the head. When removing
the head, do not unscrew the capscrews all the way
before breaking the sedl. Loosen the capscrews a few
turns, then tap it lightly with a wooden, plastic or rawhide
mallet to free if.
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056G cylinder head gaskets are set up for the cenferhead.
standard side heads, and side heads with unloaders. The
top gasket shown here Isfor the centerhead, the lower left
is for a side head with unloaders, and the lower right is a
standard side head. The cutout for the recirculalion port
on the unloader gasket is larger than the cutout for the
center head crossover port, Unloader gaskets can also be
identifled by an elongated slot used for pressuie feed to
the capacity control valve.

When removing the valve plate from the cylinder deck.
the culside holes of the discharge valve stops may be
used for jacking purposes. Remove the discharge valve
stop and valve and use the same capscrew without the
lock washer and screw it into the outer hole. It will seat
against the cylinder deck and jack the plate away from
the deck.

The discharge and suction valves should not be re-used;
always use new valves and gaskets when reassembling
the cylinder head ond valve plaie assemblies.

When reassembling the valve plate assembly, check the
suction valve aclion betfore placing the head back on.
This can be done using a pencil eraser by checking to see
thatthevales depress to the valve stops without restriction.
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Note the chamferon the rod and caps: this chamfer must
face toward the crank shoulder when assembling. Onthe
middle rod and cap. it makes no difterence which way it
faces. The rods and caps are maiched sets and must not
be interchanged. MARK THEM BEFORE DISASEMBLING.
Also. when reassembling, use new epoxy encapsulated
capscrews and flat washers.

if the crankshaft Is to be removed, the rod caps must first
be disconnected and the rods pushed down so that the
piston iings extend below the cylinders. If this s done,
remove and discard the old plston rings. The cylinderwalls
must then be rehoned lightiy to break thelr hard, glazed
surfaces. Clean thoroughly after breaking the glaze and
place new iings on the pistons when re-installing.

[0 Note: If the pistons are ever removed from the rods,
the pistons and plston pins are maiched sefs and must not
be Interchanged.

Two brass thrust washers are used in the O5G compressor.
The pump end thiust washer Is positioned on two dowel
pins located on the baaring head and s insfalled with
the oil pump and bearing head assembly. The seal end
thrust washeris positioned just ahead of the sealend maln
bearing on two dowsl pins installed in the crankcase. lfthe

=6

crankshaft is ever removed, both thrust washers should be
inspected for wear and scoring before reassembly. (End
play of the compressor can be checked by using a dial
Indicator on the compressor crankshaft or by using a fesler
gauge between the seal end thrust washer and the crank
shoulder.)

If the comptessor Is fo be disassembled, the suction strai-
ner should also be checked. If the strainer is dirty, it should
be cleaned:; if damaged, it should be replaced. The stiai-
ner has been preformed to fit into the cavity. (It can be
cleaned with a solvent such as methyl ethyl ketone, mine-
ral spirits, etc.).

Clutch assembly

The A/C compressor Is manufactured by General Motor.
The outer pully of the clutch is driven by a 3 V groove belt
from the engline crankshaft pulley. Thus this outer pulley
will rotate whenever engine Is running. When there Is a
demand for cooling {(A/C}), the conirol circuit will supply
24 volts DC potential to the clutch coil which, when ener-
gized, engages the compressor.

Removal

1) Remove clulch refalning capscrew (3/8 - 24 1-1/4)
and washers from the compressor crankshaft,

2) Install a flange type gear pullerinto the thiee 5/16 - 18
fapped holes in the clutch armature (pressure plate)
Never use a puller in the bell grooves as damage to clutch
may result.

B Caution: it is extremely important that the puller
bolts be inserted no more than 3/8-inchinto the amature
or damage may occur fo beaiing and/or bearing seal.
Use two stopnuls on each boli. Tighten them together
leaving 5/16 - 3/8-inch of exposed thread. Then install
these bolls finger-tight.

3) To remove armature/rotor assembly. screwin the gear
puller jacking bolt. Use a diift pin {o prevent the clutch

from rotating.
PREVOST:
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4) The armaturefrotor assembly can now be camefully
lifted away from the compressor and clufch coll. Remcve
the gear puller from the cluich,

5) Toremove the coll, simply disconnect the cail electical
cable from the wire harmess and rernove the four caps-
crows holding the coil fo the compressor. Do not lose the:
spacers used on the two lower capscrews.

Ciutch disassembly

Once the clutch is removed from the compressor, it can
be disassembled by removing fwo snap rings which hold
the armature — rotor assembly fogether.

1) To remove the smaller armature snap ring, use a
medium size pair of external shap pliers

2) Toremove the large bearing snap ring, o very laige set
of internal snap ring pllers is required because the snap
fing is very used when removing this ring to prevent perso-
nal injury.

3) To separate the cluich into individual parts, an arbor
press and suitable support fixtures will be required.

a) To remove the armature/hub assembly from the bea-
ring. place the clutch on arbor press bearing side up.

b) Use a suitable support under the outer edges of the
rotor to allow clearance for the armature — hub to pass
out of the beaiing.

c)Use acylindrical device such alarge socket which will sit
on the edge of the hub and pass through the inner bea-
ring race. This will be used to press the hub from the
bearing.

d) Remove the ammature . Provisions must be made  to
provent diopping the grmature when it falls free from

the bearing.

4) Toremo* o the bearing from the rotor, the rotor must be
turned ove. nd supported to dllow clearance for the
bearing to pass out of the rotor. Again. using a socket or
suitable fubular device that will sit on the inner bearing
race, press the bearing out as shown above.

D Note: The bearing should not be removed unfess a
new one is to be used forreassembly. If could be internally
damaged during removal which could result in future
bearing failure.

The shiny surfaces on the armature and rotor are the
mating parts which lock together when fhe clutch coil
energizes. They should be inspected for cracks and other
visible wear or damage.

[0 Nofte: These parts are bumished at the factory and
are, tharefore, a matched set and can not be replaced
ingividually.

The bearing coniains double row ball bearings. They are
permanently sealed and lubticated to ensure long,
dependable service.

Cluteh re-assembly

1) @) To press a newbearing into the roftor, first inspect the
rofor to make sure no dirt or foreign material is in the
inner bore of the rotor. Clean if necessary.

b) Place the rotor face down on the arbor press.
¢) Lay the new bearing in place on the rotor.

d) Using a suitable cylindrical support on the ocuter
bearing race, press the bearing into the rotor unfil it
bottoms into the counterbore on the rofor.

e) Install large bearing snap ring.

2) a) Toinstall armature-hub info rotor bearing assembly,
place the rotor face up on the arbor.

b) Set the aimature hub into place in the bearing.
Press the nub through the bearing.

c) Install armature snap ring.

The clutch is now ready for re-installation on the
COMIassor.

Clutch installation

1) Toinstali the coil on the compressor, the oulside edge
of the compressor shatt seal cover must be free from dirf
and ofther fareign material.

2) Push the ccil on to the seal cover plate until it seats
against the compressor, ofienting the coil so that the elec-
trical cable is located toward the compiessor mounfing
base. This is important because it is ihe only way the bolt
dlignment will be correct.

B Caution: When installing coil on fo the compiessor
sedal cover plate, do not force the coil on. Do not altempt
o draw the coil on using the mounting capscrews. If the
coil will not seaf. remove it and inspect the seal cover
plate and coil pilot diameter for buirs or dirt. If no obstruc-
tion is found and the seal cover plate diametor is 4.300
inches or less, reject the clutch.

J) Start the four mounting capscrews by hand to make
sure they all fit properly. Be sure to install spacers behind
the coil mounting flange

4) Torgue capscrews to 25-30 ft-b torque.

5) a) The air gap between the coill and rotor must be
checked tainsure that there isadequate clearance. To
check, insert a .020-inch feeler gauge between the
rotor and coil when installing the rotor assembly.
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b) Position the rofor on the crankshaft o align the
keyways. Don't install the key.

c) Seat the rofor assembly by lightly fapping the hub
with a mallet.

d) Slowlyrotate rotor while moving the feslergauge all
the way around the coil cilcumference.,

e) If the air gap is tess tha 020 inch at any point, reject
the cluich.

6) Insert the key until it is flush with the clutch hub face. if
necessary, tap key lightly with hammer as shown above.

7} Insert the 3/8 - 24 = 1-1/4-inch capscrew and washers
(use a new lockwasher) info the end of the compressor
crankshaft.

8) Install two 5/16 - 18 capsciews into tapped holes in
clutch armature. Again use two stopnuis on these bolts o
prevent more than 3/8-inch pensiration of the boltinto
the clutch to prevent bearing andfor seal damage.

) Insert a diift pin between the fwo capscrews to pravent
fhe compressor from rotating while fightening the cluich
retaining capscrews to 16-20 fi-Ib torque

10) Remove the two jacking capscrews from the arma-
ture.

11) Asa final check, rotate the clutch rotor and listen for
any interference nolse.

Clutch coll

" To make an electricol check of the clutch coll, ihe follo-
wing procedure should be followed:
1) Disconnect both clutch wires from bus wiring hamess.

2) AHach an chmmeter to the two coil leads.

a) If chmmeter reads approximately 7.5 ohms, coil is all
right.

b) If ohmmeterreads zero chms, collis shorted. IF must be
replaced.

c) If chmmeter reads very high or infinite ohms, coll is
open. It must be replaced.

3) a) Attach one chmmeter lead to the coil housing.
Make sure lead makes contact through painted
surface.

b) Attach otherchmmeterlead to one coil wire. Meter
should read infinite ohms; if nof, coil is shorted to hou-
sing and will have to be replaced.

TROUBLESHOOTING

A) Low suction pressure... high superheat

Probable cause

Inlet pressure foo low from
excessive verticallift, under-
size liquid line or excessive
low condensing tempera-
ture. Resulling pressure dif-
ference across valve foo
smail.

Gas in liquid line-due to
pressure drop or insufficient
refrigerant charge.

Valve crifice too small.

Superheat adjusiment too
high.

Power assembly fallure or
partial loss of charge.

Alr filter screen clogged.
Plugged lines.

Liquid line too small,
Suction line to small.

Remedy

Increase head pressure. If
liquid line is too small, re-
place with proper size.

Locate cause of liquid line
flash and correct by use of
any of the following me-
thods. (1) Add charge (2)
Replace orcleanfilierdryer
(3) Check for proper line
size.

Replace with proper valve.

Adjust superheat to the pro-
per specification.

Replace power assembly
or replace valve.

Claanorreplace filter screen.

Clean, repair or replace
lines.

Install proper size liquid line.

Install proper size suction
line.

B) Low suction pressure... low superheat

Probable cause

Compressor having wrong
pulley size,

Uneven orinadequate eva-
porator loading due topoor
airdistribution or liquid flow.

Remedy
Install proper size pulley.

Balance evaporator load
distribution by providing
correct air or liquid distribu-
tion.

C) High suction pressure... high superheat

Probable cause

Compressor dischofge val-
ve leaking.

Remedy
Repair or replace valve.

D) High suction pressure... low superheat

Probable cause
Vaive superheat too low.

Compressor discharge val-
ves leaking.

Remedy
Adjust superheal to the
proper specification.

Repair o replace dischar-
ge vaive.
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E) Fluctuating discharge pressure
Probable cause Remedy
Insufficient charge. Add charge to the system.

F) High discharge pressure
Probable cause Remedy

Airornon-condensablega-  Puige and recharge system
ses in condenser.

Overchaige of refrigerant.  Bleed to proper chaige.

Condenser dirty. Clean condenser.
Insuffictent cooling air Properly locatle condenser
Distribution over air to freely dispel hot dischar-
Cooled condenser ged air.

O5G COMPRESSOR TORQUE VALUES

SIZE THREADS TORQUE RANGE
DIAM (in.) PER IN. FI-LB MKG USAGE
/16 27 (pipe) 8-12 1.91-1.66 Pipe Plug — Crankshaft
20 (pipe) 20-25 2.77-345 Ol Return Check Valve — Crankcase
20 (pipe) 20-25 2.77-3.45 Pipe Plug — Press. Gauge Conneclion
1/4 20 810 1.11-1.38 Connecting Rod Capscrew
28 12-16 1.66-2.21 Unloader Valve
28 6-10 0.83-1.38 Oil Pump Diive Segment
Ne. 10 32 4-6 0.55-0.83  Cil Pump Drive Segment
Cover Plate — Pump End Bearing Head
Suction Valve
5/146 18 16-20 221-2.77 Discharge Valve
Suctlion Valve Adapter — Crankcase
Pump End Bearing Head
Bottom Flate — Crankcase
3/8 16 25-30 346-4.15 Compressor Foot
Seal Cover
16 30-35 4.15-4.84 Cylinder Head
7/16 14 55-60 7.61-8.30 End Cover — Crankcase
1-1/2 18 NEF 35-45 4.84-6.22 Qil Level Sight Glass

NEF — National Extra Fine
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WEAR LIMITS
FACTORY FACTORY MAXIMUM WEAR
PART NAME MAXIMUM MINIMUM BEFORE REPAIR
INCHES MM INCHES MM INCHES MM
SEAL END
Main Bearing Dia 18760  47.6504 .002 0.051
Main Bearing Journal Dig 1.8725 47.5615 002 0.051
PUMP END
Main Bearing Dig 1.3755 349377 002 0.051
Main Bearing Joumal Dig 1.3735 34.8869 002 0.051
CONNECTING ROD DIA 137856 349377 002 0.051
Piston Pin Bearing 6875 17.4701 001 0.025
CRANKPIN DIAMETER 13735  34.8869 0025 0.0635
Throw (Height) 19698 500329
THRUST WASHER (Thickness)
Pump End A48 3.683 A44 3.658 040" 1.016
Seal End A57 3987 A55 3937 040 1.016
CYLINDERS AND PISTONS
Bore 20010 508254 002 0.051
Piston (Dia) 1.996 50,0698 002 0.051
Piston Pin (Dia) 6873 17.4574 001 0.025
Piston Pin Bearing Thumbfit
Piston Ring Gap 013 0.330 005 0.127 025 0.635
Piston RIng Side Clearance 002 0.051 0.001 0.0254 002 0.05%
.SUCTION VALVE RECESS
(Depth) 082 21083 078 1.981 090 2.286

' Maximum end clearance between thrust washer and shatt. Shafi end play 015-036
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Lubrication

A lubrication chart Is included In this section to give
approximate location of key service points on the coach.
Where cleaning, removal or disassembly are required for
lubrlcation purposes, these procedures are covered in
the applicable sections of this manual.

Lubrication intervals are based on recommendations for
normal operating condilions. Wheare more severe savice
Is encountered, more frequent attention will be required.

New coaches

Lubricant In the transmission and differential supplled as
awfactory fillss In new coaches should be drained ond
refilled after 1 000 miles (1,600 km) and in no cass over
3 000 (4,800 krn) of initial operation.

Routlne Service

Engine Crankcase

Engine crankcase oll should be checked daily or before
the start of each run and oil added to bring the level io
the ««fFulls» mark on the dipstick. A new oil filter element
should be Installed each fime the crankcase oll is
changed.

Oil Changes

The oll change period is dependent on the operating
conditions (e.g. load factors etc.) of an englne that will
vary with the numerous service applications. It is recom-
mended however, that the cil change interval be based
on 300 operating hours times the averags vehicle opera-
ting speed.

The draln interval may then be gradually increased or
decreased with expeiience on a specific lubricant while
also considering the recommeandations of the oil supplier
(analysis of dralned oil can be helpful here) until the
mast practical oil drain period for the paricular service
has been established.

Sclvents should not be used as flushing oils In running
engines, Dilution of the fresh refill oil supply can occur,
which may be detimental.

Full flow oll filtration systems have besn used in Detroit
dissel engines since they have been manutactured. For
the best results, the oll filter slement should be replaced
each time the oil is changed.

Engine oil femperature should be checked every 25 000
miles (40.000 km) to determine oll cooler efficiency. This

check should be made by inserting a stes! jacketed
thermometer in the dipstick opening immediatsly ofter
stopping a hot, foaded engine. If the oil temperature
exceeds the coolant temperature by more than 60°F
{33°C), the cil cooler may be clogged.

Checking Oll Levels

Lubricant compartments of the engine and transrission
are provided with dipsticks for checking lubricant level.
They are connected fo a two-gallon oil reserve tank by
wo shut-off valves, allowing oll to be added to crank-
case or fransmission by opening the comesponding valve.
Comparison of cll levels in slght gauge, before and after
adding oll, shows how much oll has been added.

O Note: On vehicles equipped with an automatic
transmisston, the oil reserve tank Is connected to the
engine only.

Oil Recommendations

Satisfactory prolonged heavy-duty engine operation
requires heavy-duty lubricating oils with additives. These
oils provide better lubrication, have more heat resistance
and counferact sludge formation more effectively than
the straight mineral fype oils.

Heawy duly engine oll meeting MIL-L-2104C or MiL-L-
46152 specifications should be used for both the engine
and manual fransmission. Oll grads should be SAE-4Q for
vehicles operating at temperature above 0°F (-18°C),
and SAE-30 for operation at below 0°F (-18°C).

On vehicles equipped with an automatic transmission,
fransmission must be filled with Dexron automatic trans-
mission fluid.

General puipose gear lubrlcant SAE-140 grade, is rec-
ommended for use in the differential.

Flexible Hose Maintenance

The performance of engine and auxlliary equipment is
agreatly dependent on the ability of fiexible heses to trans-
fer lubricating oll, alr, coolant. and fuel ¢il. Maintenance
of hoses is an Important step to ensure efficient, econo-
mical, and safe operation of the engine and related
equipment,

Pre-Start Inspection

Check hoses daily as part of the pre-start up Inspection.
Examine hoses for leaks. and check all fittings. clamps,
and ties carefully. Ensure that hoses are not resting on or
touching shafts, couplings. heated surfaces including
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exhaust manifolds, any sharp edges. or other obviously
hozardous areas. Since all machinery vibrates and
moves fo a certain exient, clamps and ties can fatigue
with age. To ensure continued proper support, inspect
fasteners frequently and tighten or replace them as
necessary.

Leaks

Investigate leaks immediately to determine if fiHings
have ioosened or cracked and also if hoses have rupfu-
red or worn through. Take corrective action Immediately.
Leaks are not only potentially detrimental o machine
operation, but can also resulf in added expense caused
by the need toreplace lost fluids.

B Caufion: Personal injury and/or propery damage

may result from fire due to the leakage of fiammable
fiutds such as fuel or lube oil.

RECOMMENDED LUBRICANT CODE:

O-1 H.D. Engine Oil Mil-L-2104C or Mil-L-46152 (nof MS)

0O-2 Dexron Autormaklc Transmisslon Oit

L-1 High Meling Point, Water Resistant, Lithium Base Grease

-2 Molybdenum Disulphide Grease

L-3 «Lubriplate» #105

G-1 General Purpose Gear Lubricant — SAE 90
G-2 General Purpose Gear Lubricant — SAE 140
A-1 Air Condilioning Compressor Oll

5-1 Shutterstat Fuid
W-1 Windshield Washer Fuid

W-2 Engine Coolant

Serwice Life

A hose has a limiled service life. The service life of a hose is
determined by the temperature and pressure of the gas
or fluld within it, the time In sewvice, the mounting, the
ambient temperatures, amount of flexing, and the vibra-
tion it is subject to, With this in mind, it is recommended
that all hoses be thoroughly inspected at least every 500
operating hours and/or annually. Look for cover damage
orindications of damaged, twisted, worn, crimped birittie,
cracked, or leaking lines. Hoses having the outer cover
worn through or damaged metal relnforcement should
be considered unfit for further service.

It Is atso recommended that all hoses in or out of machl-
nery be replaced during major overhaul and/for after a
maximum of five years service. Replacement hose as-
sambillas should ciways be equal to or superior to the
original equipment supplled with the engine.
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LUBRICATION AND SERVICING SCHEDULE

1- CHECK DAILY — SERVICE IF REQUIRED

ITEM # DESCRIPTION SERVICE LUBRICANT

R-13 Engine Oil Keep fo «full» level 0-1 (SAE 40 or 30)
R-11 Transmission Qi Keep to «full level 01

R-33 Power Steering Qil Keep to «fulls level 0-2

F-11 Windshield Washer Fill Reservoir W-1

F5and R-7 _ Wheel Bearings Check level in sight glass  G-1

Check hoses for leaks
Check V-belts for tension

Check tire pressure

2- SERVICE EVERY 6,250 MILES (10,000 KM)

ITEM #
F-1
F-2
F3
F-4

F-7

R-1. R-6
R-2, R-5
R-4, R-Q
R-10
R-15
R-17

R-18

DESCRIPTION

Enfrance Door Hinges

Gear Shift Box

Brake Camshaft (front axie)
Steering Knuckles

Steering Tie Rod Ends
Steeiing Drag Link Socket
Steering Column U-Joint
Slack Adjuster (front)

Brake Shoe Anchor Pin (front)
Shift Conirol Rod U-Joints
Slack Adjusters (rear)

Brake Camshafts (rear)
Propeller Shaft U-Joints
Propeller Shaft Slip Joint
Speedometer Adaptor (Opt.)
A.C. Compressor Base

Shift Conirol Rod U-Joints

Clutch Control Cross Shaft

SERVICE

2 grease fittings (under vehicle)

1 grease fitling (steering compariment)

1 grease fitting on each side
2 grease liings at each side
1 grease fitting at each side
1 grease fitting at each end
2 grease fittings

1 grease fitting af each side
2 grease fittings at each side
2 greqse fitings

2 grease fittings at each side
2 grease fittings at each side
1 grease fitting at each end
1 grease fifting at each end
1 grease fitting

2 grease fittings

2 grease fittings

2 grease fitings

LUBRICANT
L-2
L-2
-2
L-2
L-2
-2
L-2
L-2
L-2
L-2
L-2
L-2
L-2
L-2
L-2
L-2
L-2

-2



SECTION

24

MAINTENANCE PAGE

R-19
R-20
R-22
R-28
R-30
R-31
R-34
F9

R-14

R-15
R-16
R-23

R-32
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Clutch Release Bearing 1 grease fitting L-2
Clutch Release Shaft 1 grease fifting L-2
Tachometer Adaptor (Opt.) 1 grease fitling L-2
Fan Pulley Bearlng 1 grease fitiing L-2
Brake Shoe Anchor Pin (Qux. axle) 2 grease fittings af each slde © L2
Brake Shoe Anchor Pin (rear axle) 2 grease fittings at each side L-2
Auxillary Axie Lever 1 grease fiting at each side -2
Destinatlon Sign Gears Apply lubricant on gears L-3
Alr Cleaner? Inspect and cfean,

replace element If required
Alr Condifloning Compressor Check oll leval In sight glass A
Diferential Check Oll — Keep to level of filler plug G-2
fan Gear Box Check Oll — Keep to tavel 01

of filler plug (at rear of gearbox)
Englne Coclant Check level — Keep to levet

of filler neck W-2

T On vehicles equipped with oll bath type alr fliter, emply cup. clean out and refill with a nonvolatile oll (SAE-20).

W Cautlon: Never operate without oll. Under severs dust conditlons, service dally.

3- SERVICE EVERY 12,500 MILES (20,000 KM)

ITEM #
R-13
R-24
R-21
R-26

R-35

DESCRIPTION SERVICE LUBRICANT

Engine Qil Draln and Refill O-1 (SAE 40 or 30)
Engine QIl Fliter Replace Element

Fuel Strainer Replace Element

Fuel Filter Replace Element

Shutterstat Lubricator Drain Filter Bowl 51

Add 1 ounce of Fluid
Check Alr Gauges for Leaks
Check Steering and Accelerator Linkage
Check all Lights and Switches
Tighten Wheel Nuts
Check Cooling System for Leaks-Test Anti-Freeze (-32°F)

Remove and Clean Heater and AC Flters
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LUBRICATION

QOperate and Resel Emetgency Sfop
Adjust Brakes

Drain Alr Tanks

4- SERVICE EVERY 25,000 MILES (40,000 KM)
Check AC Unlt — Service If necessary
Clean Battery Connections
Clean Differential Breather
Clean all Alr intake Ducfs and Screens
Remove Wheels and Inspect Brakes
Drain and Refill Wheel Baarlng CII
Clean AC Condenser Coll

Check Clutch Pedal Clearance

5- SERVICE EVERY 50,000 MILES (80,000 KM)
Draln Transmisslon Oli and Refill
Drain Differential Qil and Refill
Change Automatic Transmission Qil Fliter
Change Alr Dryer Filter

1 On vehlicle equipped with grease lubricated whesl bearings, clean and Inspect bearlings. Pack with wheel
bearing grease.

-
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REAR LUBRICATION AND SERVICING CHART
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1- Slack Adjuster (rear axle) 19- Clulch Reledse Bearing

2- Brake Camshaft (rear axle) 20- Clutch Release Shaft

3- Wheel Bearing (rear axle) 21- Fuel Stralner

4- Propeller Shaft U-Joint 22- Tachometer Adapter (OP1.)

5- Brake Camshaft (aux. oxle) 23- Fan Gear Box

o- Slack Aduster (aux. axle) 24- Olf FAlter

7- Whesl Bearing (aux. axle) 26- Fuel Fiter

8- Propeller Shaft Silp Jolnt 28- Fan Pulley Bearing

9- Propeller Shaft U-Joint J0- Brake Shoe Anchor Pin (qux. axle)
10- Speedometer Adapter (OPT.) 31- Brake Shoe Anchor Pin (rear axla)
11- Transmisslon 32- Engine Coolant
13- Englne 33- Power Steering
14- Alr Cleaner 34- Tag Lever
15- Air Cenditioning Compressor 35- Shutterstat Lubricator

16- Rear Axle Differentiat
17- Shift Control Rod U-Jolnt

18- Clutch Control Cross Shaft MANUAL TRANSM. ONLY
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FRONT LUBRICATION AND SERVICING CHART
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1- Entrance Deor Hinges 11- Windshleld Washer Reservoir
2- Gear Shift Box 12- Steering Drag Link Socket

3- Brake Camshatft (front axle) 13- Steering Column U-Joint

4- Steering Knuckles 16- Slack Adjuster

5- Wheel Bearing 17- Brake Shoe Anchor Pin

7- Steering Tle Rod Ends 18- Shift Control Red U-Joint

9- Destinatlon Sign Gears
MANUAL TRANSMISSION ONLY
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