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1. COOLANT RESEVOIR 3. BOLT
2. COOLANT RESEVOIR HOSE

Put the coolant reservoir in position on the fan
shroud. Install the bolt, flat washers, and spacer that
tastens the coolant reservoir to the tan shroud.

STEP 21

Gonnect the hose for the coolant reservoir to the
radiator.

STEP 22

Connect the hose to the reservoir and make sure that
the hose does not touch the starter or frame.

STEP 23

1. GROUND STRAP 2. STARTER SELENOID
Put the ground strap in position on the starter
mounting bracket. Install the cap screw and lock
washer that fasten the ground strap to the starter
mounting bracket.

Bur 7-15520

2000-13

STEP 24

Put the wires and battery cable in position on the
starter solenoid. Install the lock washer and nut that
fasten the wires and battery cable to the starter
solenoid.

STEP 25

BD99FU72
2. BATTERY TERMINAL

1. ALTERNATOR

Connect the electrical connector to the alternator.

STEP 26

Put the wires in position on the battery terminal on
the alternator. Install the washer and nut that fasten
the wires to the battery terminal on the alternator.

STEP 27

BDa9sFO74

3. UPPER RADIATOR HOSE
4. LOWER RADIATOR HOSE

1. FAN SHROUD
2. CAP SCREWS

Put the fan shroud in position on the radiator. Install
the cap screws and flat washers that fasten the fan
shroud to the radiator. Adjust the fan shroud until
there is equal clearance around the fan.

lssued 3-99 Printed in U.8.4.
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4000-3

STARTER

Removal

NOTE: The starter is focated on the engine Hywheel
housing.

1.

10.

11,

Park the machine on a level surface and apply
the parking brake.

. Loser the forks to the floor.
. Stop the engine.

. Bemove the bolts and washers that fasten the

battery cover to the lett side of the machine by
the step.

. Remove the battery cover.

.1t the machine has only one battery (1)},

disconnect the negative ground strap (2} from
the battery (1), see the illustration on page 4.

. If the machine has two batteries:

A. Remove the terminal nut {3) and jumper
cable {4) from the battery {1), see the
illustration on page 4.

B. Remove the negative ground strap (2) from
the battery {1) and move the negative
ground strap (2) away from the battery {1}.

C. Make sure the jumper cable (4) is installed
on the battery (1) and put the terminal nut
{3) on the battery (1).

. Open the access door on the left side of the

engine.

. Fasten identification tags to the wires and

cables. Disconnect the wires and cables from the
terminals {2) on the starter {1), see the
illustration on page 5.

Remove the two bolts (3) that fasten the starter
{1) to the flywheel housing.

Remove the starter {1},

Bur 7-15540

Installation

. Put the starter (1) in place on the flywheel
housing, see the illustration on page 5.

. Install the bolts (3} that fasten the starter {1) 1o
the flywheel housing. Make sure the ground
cable is installed under the upper bolt.

. Connect the wires and cables to the terminals (2)
on the starter {1}.

. Close the access door.

. If the machine has only one battery, connect the
negative ground strap (2) to the battery (1), see
the illustration on page 4.

. If the machine has two batteries:

A.Remove the terminal nut {3} and jumper
cable {4} from the battery (1), see the

illustration on page 4.

B. Install the negative ground strap (2) cn the
battery (1}.

C.Install the jumper cable (4) and terminal
nut (3) on the battery {1}.

7. Install the battery cover.

8. Install the washers and bolts that fasten the

battery cover to the machine.

Issued 6-99 Printed in U.5.A.
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NO. | GA. | COLOR FROM: TO:
28 16 | LT BLUE ETHER START SWITGH ETHER INJECTION SOLENOQID
30 10/ | BLACK ACCESSORIES, POWER PLUG QUTLET GROUND
12f
16
30A | 12 |[BLACK POWER PLUG QUTLET GROUND
30B | 18 |[BLACK INSTRUMENT CLUSTER TERMINAL "K", GROUND
POWER PLUG QUTLET
3P | 16 | YELLOW INSTRUMENT CLUSTER TERMINAL "E” QOIL PRESSURE SWITCH, DIODE
32T | 18 | YELLOW INSTRUMENT CLUSTER TERMINAL "'D” TRANSMISSION TEMPERATURE SWITCH
34 16 | LT GREEN | ALTERNATOR “D+" INSTRUMENT CLUSTER TERMINAL “A”
36F | 18 | YELLOW INSTRUMENT CLUSTER TERMINAL *C” FUEL LEVEL SENDER
36H | 16 | YELLOW INSTRUMENT CLUSTER TERMINAL "G" HYDRAULIC FILTER RESTRICTION SWITCHES, DIOQDE
36P | 18 | YELLOW INSTRUMENT CLUSTER TERMINAL "H* PARK BRAKE 3WITCH, , FRONT AXLE TEMPERATURE SWITCH
36R | 16 | GRAY PARKING BRAKE SWITCHES ALARM RELAY T30
37 16 | YELLOW INSTRUMENT CLUSTER TERMINAL *J" COOLANT TEMPERATURE SWITCH
38 16 | YELLOW INSTRUMENT CLUSTER TERMINAL *F” AIR FILTER RESTRICTION SWITCH, DIODE
41 18 | GRAY DRIVING LAMP SWITCH DRIVING AND TAIL LAMPS
42C | 16 | GRAY REAR WORK LAMP SWITCH REAR WORK LAMPS
44 16 | TAN BRAKE SWITCH (N.O.) BRAKE LAMPS
45 | 18 [ TAN FLASHER RELAY T5 LEFT TURN SIGNAL LAMPS
458 | 16 | TAN FLASHER RELAY T7 RIGHT TURN SIGNAL LAMPS
46 16 | TAN FLASHER SWITCH FLASHER RELAY T1
47L | 18 | TAN TURN SIGNAL SWITCH (LEFT) LEFT TURN INDICATOR, FLASH RELAY T8
47R | 18 | TAN TURN SIGNAL SWITCH (RIGHT} RIGHT TURN INDICATOR, FLASH RELAY T3
52 16 | GRAY DIODES ALARM RELAY T85, SHUTTLE INTERLOCK RELAY T87A
56 16 | RED FUSE BLOCK 1B OPTIONAL FUSED {B+}
57 16 | RED FUSE BLOCK 1C ACCESSORIES BATT {+}
58 16 | RED FUSE BLOCK 7B OPTIONAL FUSED {B+)
B84A | 18 | RED FUSE BLOCK 3B HORN SWITCH
g4B | 18 [ GRAY HCRN SWITCH HORN
83 12 | RED FUSE BLOCK 9C POWER PLUG {B+)
84 12 | RED FUSE BLOCK 11C POWER PLUG {B+)
Bur 7-14860 lssued 3-99 Printed in U.S.A.
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20 Air Filter Restriction Switch

The air fiffer restriction swiich is located in the hose between the air filter and the engine.

Check Points Reading

Possible Cause of Bad Reading

Terminal for wire 30 to ground Continuity
NOTE: Turn the key switch fo ON.

Terminal for wire 38 to ground 12 volts

Bad ground connection.

Bad circuit between the air filter restriction switch and
terminal F at the instrument cluster (17). Also check the
instrument cluster {17).

21 Engine Oil Pressure Switch
The engine oil pressure swilch is located below the fuel infection pump on the left side of the engine.

Check Points Reading

Possible Cause of Bad Reading

Check between the housing of the  Continuity
oil pressure switch and the engine
block

NOTE: Turn the key switch fo ON.

Terminal for wire 31P to ground 12 volts

Bad ground connection between the oil pressure switch and
the engine block.

Check the circuit between the engine oil pressure switch
and terminal E at the instrument cluster (17}. Also check the
instrument cluster (17).

NOTE: [f the readings are good, replace the engine oif pressure switch.

22 Transmission Temperature Switch
The transmission temperature swiitch is located in the top, left, front cover of the transmission case.

Check Points Reading

Possible Cause of Bad Reading

Check between the housing of the  Continuity
transmission temperature switch
and the transmission housing

NOTE: Turn the key switch fo ON.

Terminal for wire 32T to ground 12 volts

Bad ground connection.

Check the circuit between the transmission temperature
switch and terminal D at the instrument cluster (17}). Also
check the instrument cluster (17).

NOTE: If the readings are good, replace the transmission temperature switch.

Bur 7-14860
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4001-27
44 Turn Signal Switch

The turn signal switch is focated on the steering column.

Check Points Reading Possible Cause of Bad Reading

NOTE: Turn the key switch fo ON.

Terminal for wire 19B to ground 12 volts Check the circuit between the turn signal switch and power
relay #2 (4). Also check the 15 ampere fuse in the fuse
block (16) and power relay #2 (4).

NOTE: Turn the key switch to ON. Move the turn signal switch for a feft turn.

Terminal for wire 45L to ground Intermittent  Bad turn signal switch.
12 volts

NOTE: Turn the key switch to ON. Move the turn signal switch for a right turn.

Terminal for wire 45R to ground Intermittent  Bad turn signal switch.
12 volts

NOTE: [f the readings are correct and the indicator famp on the turn signal switch does not illuminate, do the
following check.

Terminal for wire 30 to ground Continuity Bad ground circuit for turn signal switch indicator lamp.
NOTE: Turn the key switch to ON. Put the turn signal switch in the leff turn position.

Terminal for wire 47L to ground Intermittent  Check the circuit between the turn signal indicators and the
12 volts flasher relay (46). Also check the flasher relay (46).

NOTE: Turn the key switch to ON. Put the turn signal switch in the right turn position.

Terminal for wire 47R to ground Intermittent  Check the circuit between the turn signal indicators and the
12 volts flasher relay (46). Also check the flasher relay (46).

NOTE: /f the readings were correct and the indicator famps on the turn signal switch do not illuminate, repface
the turn signal switch.

45 Brake Lamp Switch
The brake lamp switch is located below the floor plate, near the brake pedals.

Check Points Reading Possible Cause of Bad Reading

NOTE: Turn the key switch fo ON.

Terminal for wire 19B to ground 12 volis Check the circuit between the brake lamp switch and power
relay #2 (4). Also check the 15 ampere fuse in the fuse
block (16) and power relay #2 (4).

NOTE: Have another person push down and hold the brake pedal.

Terminal for wire 44 to ground 12 volts Bad brake lamp switch.

Bur 7-14860 lssued 3-99 Printed in U.S.A.



SAFETY RULES

4003-3

Never iry to charge the battery if the electrolyte in the

battery is frozen.
47-834

A

if the battery{s} in this machine must have nonspill
caps, do not operate the machine if the nonspilf caps
do not work correctly, or if the nonspilf caps are not in
piace,
48-59A

Never cause sparks fo occur or smoke near balteries
that are charging or have beer recenily charged.
13-8A

Disconnect the ground cable first when the battery
cables are disconnected from the batiery.

Cormnect the ground cable last when the battery cables
are connected lo the battery.
47-55A

Some batteries have a ventilation tube. If there is
battery acid i the veniifation iube, ihis batiery acid can
be refeased wher the battery is fumed upside down. If

Battery acid causes severe burns, Batleries confain
sulfuric acid. Avoid contact with skin, eyes, or clothing.
Antidote: EXTERNAL-Flushr with water, INTERNAL-
Drink large quaniities of water or milk. Folfow with mitk
of magnesia, beaten eqg, or vegetable oif, Call physi-
cian immediately. Eyes: Flush witlr water for 15 min-
ites and get prompt medical aftention,

Batteries produce explosive gases. Keep sparks,
flame, and cigareties away. Ventilate when charging or
using in enclosed area. Always shiefd eyes whern work-
ing near hatteries.

Keep out of reach of children,

X D-47-53A
your wirnt the batlery upside down, make sure that the
A end of the veniifation tibe is away from you and away
from any other people in the area. Battery acid can
calse severe buns.
48-578
SPECIAL TOOLS

The CAS-10147 tester is used to do the Capacity (Load)
Test. This tool is first used on page 4003-7.

Bur 7-49440 Issued 5-95 Printed in U.S.A.
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SPECIFICATIONS
Lo Ta ) = T (1] ) PSPPI Denso
NIPPONGENSO PAr NUMBDEE i e se b e e e s st b b ee s s st b e ee s st b b bee e s anres 128000-0212
08 LT = [ e T o] =T PP 1987558C1
No-Load Test at 80°F (26.7°C}
R0 =TT ST SRR PRI 11
CUITENE GIAW oottt ettt et b ettt sttt ene s 220 amperes maximum
Stanter drive SPEEU ... e 4200 rpm {r/min) minimum
LUBRICATION
Interval ..o When the starter is disassembled or each time the engine is removed for repairs
Lubricant
MOIYKOTE-GIN ..ot Use on shaft at pinion end of starter drive.
Case mMUltipurpose Qredse ... e Use on bearings, gears, idler gear shaft, and spring.

NOTE: The photos and illustrations in this section are typical. Your starter will have a device to keep you from
fump siarting the machine on the switch terminal of the starter. See page 13 for correct iffustration of your starter.

NO-LOAD TEST
General Information Test Equipment
1. The No-Load Test is done with the starter The No-Load Test can be done using a Sun
removed from the engine. Electric VAT-33 Tester, an equivalent tester, or

2. Check to see if you can pull the gear on the separate pieces of test equipment.

starter drive out of the starter drive housing. A hand held tachometer is needed to measure

3. Check to see if the starter drive can be turned., the speed of the armature shaft

Pull the gear on the starter drive out of the starter A remote starter button is needed to actuate the
drive housing. Turn the gear clockwise to turn the starter.

starter drive and the armature. Much force
should be required to turn the gear. Turn the gear
counterclockwise; less force should be required
to turn the gear as the clutch will be slipping.

Afully charged 12 volt battery is needed 1o supply
the electricity to turn the starter.

4. If the starter drive cannot be turned, disassemble
the starter and make repairs as needed. Then do
the No-Load Test.

Bur 7-11450 lssued 7-98 Printed in U.S.A.



4003-13

BSGBE108
1. SCREW 9. BEARING CAGE 17. PLUNGER 25. FIELD FRAME ASSEMBLY
2. LOCK WASHER 10. IDLER GEAR 18. SCREW 26. BRUSHHOLDER
3. FLAT WASHER 11. STARTER SOLENOID ASSEMBLY 19, LOCK WASHER 27. BEARING
4. STARTER DRIVE HOUSING 12, ROLLER 20. GASKET 28. ARMATURE
5. O-RING 13. THRUST WASHER 21. SOLENQOID COVER  28. COVER
8. STARTER DRIVE 14. NUT 22. SCREW 30. SCREW
7. STEEL BALL 15, LOCK WASHER 23. WASHER 31. LOCK WASHER
8. SPRING 16. SPRING WASHER 24. BRUSH 32. THRU BOLT

Bur 7-11450 lssued 7-98 Printed in U.S.A.



1. Rubber Cover
2. Socket

3. Buib No. 184 (3)
4. Bulb No. 168 (8)
5. Gasket

Bur 7-49580

6. Body

7. Water Temperature Gauge
8. Fuef Leve! gauge

9. Qif Temperature Gauge
10. Voltmeter

Instrument Cluster

4005-3

B&01651J

11. Tachometer

12. Gasket

13. Identification Strip
14. Cover

15. Retainer

lzzued B-95 Printed in U.S.A.
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STEP 7 STEP 10

B8971218M

Loogen and remave the nut, flat washer, and fiber washers
fram the B+ terminal.

Disconnect the lead for the capacitor.

STEP 8
STEP 11

Loosen and remove the screw and remove the capacitor.

Make an alignment mark on the cover, the stater, and the
STEP 9 housing.

STEP 12

B8971213M

Loosen and remove the nut, flat washer, and fiber washers

from the D+ terminal. B8971222M

Loosen and remove the screws that fasten the cover, stator,
and housing together.

Bur 7-49250 lssued 5-95 Printed in LU.S.A



4007-15

Bur 7-43250

NS T AN

Nut

Lock Washer
Spacer
Screw

Pulley

Fan

Screw

8. Cover 15. Stator

8. Spacer 16.8crew

10. Front Bearing 17. Rectifier Bridge
11.Bearing Retainer 18. Insulator

12. Key 19.Shield

13. Rotor 20.Housing
14.Rear Bearing 21.Fiber Washer

lllustration of Alternator

Issued 5-95

E9402123A

22 Flat Washer

23.Nut

24.Lock Washer

25.Brush

26. Voltage Regirator and
Brush Holder

27.Capacitor

Printed in U.5.A.
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SPECIFICATIONS
Special Torques

Nut for the steering wheel. ... 41 to 54 Nm (360 to 480 pound-inches)
Cap screws that fasten the steering cylinder

to the two whesel drive steering axle ... e 786 to 944 Nm (580 to 636 pound-feet)
Cap screws that fasten the steering cylinder to

the four wheel drive steering axle ... 162 10 178 Nm (119 to 131 pound-feet)
Cap screws that hold the rear drive shaft ... 33 to 32 Nm (24 to 29 pound-feet)
Cap screws for the two wheel drive steering axle...............e 156 10 203 Nm {115 to 150 pound-feet)
Wheel nuts for the four wheel drive steering axle ... cciiien s 112 to 125 Nm (83 to 92 pound-feet)

Then turn nuts an additional 90 degrees +5 degrees.

Nut that fastens the ball joint to the arm of the
swivel housing on the four wheel drive steering axle ... 165 Nm {122 pound-feet)

U-clamp tor exhaust Pipe ... e 19 to 27 Nm (14 to 20 pound-feet)

SPECIAL TOOLS

The tool shown is needed to remove the steering
wheel. Make the tocl in your shop. This tool is first
used on page 4.

- 1 -

-— P —

[+—3 —~]-—3 |

XX
T

7

- (1—m

G599J514

.h—l-.——.-l

CAS-10486 Puller
This tool is used to remove the ball joint for the
steering cylinder from the axle. This tool is first used
5994509 on page 14,
Make from 6 mm (1/4 inch) Cold Rolled Steel

1. 1.50 MM {2 INCH) 5. 19 MM (3/4 INGH} CAS-2151 Wrench
5 254 MM (1 INGH) 6 TWO HOLES, 5.5 MM (7/32 INGH) Thls_ioql is used to remove and install the tie rod. This
3. 15.9 MM (5/8 INCH} 7. USE NO. 4 DRILL FOR 1/4 - 24 tool is first used on page 15.
4. 9.5 MM (3/8 INCH) THREADS METRIC THREAD
OPTIONAL TWO 10-32 X 1 INCH
SCREWS REQUIRED

Bur 7-15560 lssued 8-99 Printed in U.S.A.
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STEERING CYLINDER, FOUR WHEEL DRIVE MACHINES

Removal 6. Remove the nut and remove the ball joint from
the arm.

NOTE: The foliowing photographs show the steering
cylinder being removed from the axfe with the axle
removed from the machine. It is not necessary fo
remove the axle from the machine to remove the
stearing cyfinder.

1. Clean the hose connecticns and the steering
cylinder.

2. Fasten an identification tag to one of the hoses to
the steering cylinder.

3. Disconnect the hoses from the steering cylinder.
Install a plug is each hose and a cap on each GS80U518
fitting.

7. Repeat steps 4, 5, and 6 tor the other end of the

4. Remove the cotter pin from the ball joint and axle.

loosen the nut several turns. Do not remove the

nut at this time. 8. Install the CAS-2151 tool on the flats of the

piston rod and install a wrench on the tie rod.
Prevent the piston rod from turning and locsen
the tie rod.

GS99J516

5. Install the CAS-10486 puller and tighten the
SCrew.

9. Remove the tie rod and ball joint assembly from
the piston rod.

G599J514

Bur 7-15560 lssued 8-99 Printed in U.S.A.



TROUBLESHOOTING PROCEDURE

Check the machine for oil leaks and damaged or missing parts. Repair as required.

Is the oil in the hydraulic reservoir at the correct —————m»  Fill the hydraulic reservoir with the oil specified in

level? NO Section 1002.
iYES
With the oil at operating temperature, operate all —— = See Section 8002 for troubleshooting
systems. Is the problem in the steering system NO instructions.
only?
YES

See the hydraulic schematic in the rear pocket — = Connect the hoses according the hydraulic
and check the hose connections. Are the hoses  NO schematic.
connected correctly?

YES

With the oil at operating temperature and the ——m» Does the steering control valve return to
engine running at low idle, is the steering wheel NO NEUTRAL when the steering wheel is not being
difficult to turn? turned?

¢No

YES Repair or replace the steering control valve

according to instructions in Section 5002.

Y

Check the setting of the steering relief valve — wm See Section 8002 and check the pressure setting
according to the instructions in this section. Isthe  NO of the main relief valve. Is the setting correct?

setting correct?
YES ¢NO

Replace the main relief valve according to
instructions in Section 8005.

See Secticn 8002 and do the pump output test. Is
the pump output correct?

YES #NO

Repair or replace the hydraulic pump
YES according to instructions in Section 8004.

Y

Replace the steering relief valve in the tlow
control proximity valve according to the
instructions in Section B00E.

Caontinued

Bur 7-15180 lssued 3-99 Printed in U.S.A.
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DISASSEMBLY
STEP 1 STEP 4

Put the steering control valve in the vise g0 that the Lift the metering gear set, the spacer, the drive
end plate is up. Remove the Ferry head screws. shaft, and the spacer plate as an assembly from
the body.

STEP 2
: STEP 5

BP3503068

Remove the end plate.
Separate the metering gear set (1), the spacer (2),

the drive shatt {3}, and the spacer plate {4).
STEP 3 {3) p plate {4)

STEP 6

BP9503069

Remove the O-ring from the stator of the metering
gear set. BPD503072
Remove the C-ring from the spacer plate.

Bur 7-15570 lssued 8-99 Printed in U.S.A.
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STEP 50 STEP 53

Push the centering springs into the spool. Move Install a new seal on the spool.
the tool as necessary to put the centering springs
in position.

P STEP 54

STEP 51

BR3503075
Use clean hydraulic il to lubricate the outside of

B523721M the sleeve. Use clean hydraulic oil to lubricate the
Install the pin in the sleeve and through the spool. bore in the body. Install the sleeve and the spool
straight into the body.

STEP 52

Install the thrust washer, the thrust bearing, and
the other thrust washer on the spool.

Bur 7-15570 lssued 8-99 Printed in U.S.A.
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BBo2220)

1. STEERING CYLINDER 6. WIPER 11. PISTON 15. BACKUP RING
2 ROD EYE 7. SEAL 12 WEAR RING 16. TUBE
3 LOCK NUT 8 GLAND 13 SEAL 17. ROD EYE
4 NUTS 9. O-RING 14 BACKUP RING
5. TIE RODS 10. PISTON ROD
Two Wheel Drive Steering Cylinder - Exploded View
Bur 7-11930 lssued 7-98 Printed in U S A.



STEP 13

5005-5
STEP 15

BG21322M
Press the hub seal and the wheel bearing out of
the hub.

STEP 14

BOZ1325M
If inspection indicates the need for a new bearing
cup or wheel bearing, use a hammer and a punch
to remove the outer bearing cup from the hub.

Bur 7-15310

BO21326M
If inspection indicates the need for a new bearing
cup or wheel bearing, use a hammer and a punch
to remove the inner bearing cup from the hub.

Inspection

1. Clean the wheel bearings in cleaning solvent to
remove all grease from the wheel bearings.
Use new parts as required.

2. Check the bearing cups for scoring, flat areas,
and pitting. Use new parts as required.

3. Inspect the rollers in the wheel bearings for flat
areas, scaring, and other damage. Also check
the inner race for wear and damage. Use new
parts as required.

lssued 8-99 Printed in U.S.A.



CEOND U AL

5005-15

. STEERING AXLE
. GREASE FITTING
. SNAP RING

SPACER
O-RING
KINGPIN
BEARING
NUT

. PIVOT PIN

Bur 7-15310

10.
1.
12
13.
14.
15.
16.
17.
18.

LOCK WASHER
STEERING LINK
BOLT

SEAL

BEARING
O-RING

SPACER

SNAP RING
GREASE FITTING

19.
20.
21.
22.
23.
24,
25,
28,
27.

LOCK PIN
BUSHING
THRUST BEARING
NUT

THRUST WASHER
SPINDLE

LOCK WASHER
SPINDLE SEAL
HUB SEAL

BA91545.

28. BEARING CUP
29. WHEEL BEARING
30. HUB

31. BEARING CUP
32. FLAT WASHER
33. NUT

34. CAP

35. WHEEL BEARING
36. COTTER PIN

lssued 8-99 Printed in U.S.A.



Installation

STEP 109

Clean the bores for the bearings.

STEP 110

Put a bearing on a driver that has a pilot end.
There is a number on one end of the bearing.
Make sure that the end with the number is toward
the driver. Put tape on the driver 6.4 mm (1/4 inch)
from the bearing to help install the bearing to the
correct depth.

STEP 111

Drive the bearing into the bettom boss until the
tape is even with the top of the boss.
Bur 7-15310

5005-25

STEP 112

M
Install the seal on an acceptable driver so that the
lip is toward the driver. The driver must have a
larger diameter than the seal.

STEP 113

M
Drive the seal into the bottom boss until the driver
touches the boss.

STEP 114

BE33725M

Put a bearing on an acceptable driver. There is a
number on one end of the bearing. Make sure that
the end with the number is toward the driver.

lssued 8-99 Printed in U.S.A.
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Rt W

B4084188 B4097488

CAS-1842 WHEEL STUD REMOVAL AND INSTALLATION. CAS-2150 WRENCH TO LOOSEN AND TIGHTEN TIE RODS

FOR STEERING CYLINDER.

O\
N
>
CAS-1980 V-BLOCK. USED TC SUPPORT COUPLING WHEN &b
REPLACING A UNIVERSAL JOINT. @ @
% _
BTS5HO83

CAS52396 TRUNION BUSHING INSTALLER {PART OF
CAS40032 “L SERIES" AXLE TOOL KIT) - USED TO INSTALL
THE TRUNION AXLE BUSHING.

B4106888

Bur 7-15320 lssued 8-99 Primted in U.S.A



STEP 43

Install the snap ring. Install and tighten the Allen head screws to a torque
of 25 Nm {19 pound-feet).

STEP 41
STEP 44

See Specifications on page 3 for the correct lubricant
for the planetary(ies).

STEP 45

Install the wheel(s), hardened washers, and nuts.
Tighten the nuts to a torque of 112 10 123 Nm (83
to 92 pound-faet).

Install a new C-ring on the planetary housing.

STEP 42

Install the carrier.

Bur 7-15320 lssued 8-99 Printed in U.S.A.



STEP 97

Repeat steps 8¢ through 96 for the opposite end of
the axle.

STEP 98
Lubricate the king pins.

STEP 99

Assemble the planetary according to instructions in
this section.

B307E6403
Install the ball joint and nut.

STEP 96

BlgzEQ4

Tighten the nut to 165 Nm {122 pound-teet).

Bur 7-15320 lssued 8-99 Printed in U.S.A.



5006-35

BSg5D118
1. COVER 7. SPACER 13. LOCK 18. THRUST WASHER
2. SEAL 8. BEARING CUP 14. SHIM 19. SIDE GEAR
3. PINION NUT 9. DIFFERENTIAL CARRIER 15. PINION GEAR 20. PINICN GEAR
4. WASHER 10. ADJUSTING RING 16. RING GEAR 21. PINION SHAFT
5. BEARING 11. BEARING CAP 17. CASE HALF 22. DOWEL PIN
6. FLAT WASHER 12. O-RING

EXPOLDED VIEW COF DIFFERENTIAL FOR STANDARD (CARRARO) TRANSMISSION

Bur 7-15320 lssued 8-99 Printed in U.S.A.



STEP 195

BKSREDNS5 ’ ' ) BK9BECSH
When the backlash is correct, tighten the cap screws Install the lock, cap screw and lock washer that hold
1o 266 Nm {197 pound-feet). each adjusting ring. Tighten the cap screws to 13 Nm

(120 pound-inches).

Bur 7-15320 lssued 8-99 Printed in U.S.A.



STEP 14

G599J604

1. HETAINER 3. TRANSMISSION OUTPUT SHAFT YOKE

2.BOLT

If equipped, remove the retainer (1) and balts (2)
which fasten the front drive shaft to the transmission
output shaft yoke (3).

STEP 15

Remove the rear drive shaft by sliding it off the axle
pinion shaft splines.

Bur 7-15530

6000-5
STEP 16

e
LSy
o i) |
2, L
' %).‘//’/L
G308J604
1. AETAINER 3. TRANSMISSION OUTPUT SHAFT YOKE
2.BOLT

Remave the retainer {1} and bolts (2) which fasten
the front drive shaft to the transmission output shaft
yoke (3).

STEP 17

Remove the front drive shaft by sliding it off the axle
pinion shaft splines.

lssued 8-99 Printed in U.S.A.



STEP 58

Install the drain plugs.

STEP 59

(-’ =
S "
g >
ATy

GS99JEDY

1.RETAINER 3. TRANSMISSION QUTPUT SHAFT YOKE

2.BOLT

Remove the retainer {1} and bolts {2) which fasten
the front drive shaft to the transmission output shaft
yoke (3).

STEP 60

Remove the front drive shaft by sliding it off the front
axle pinon shatt splines.

STEP 61

Cisconnect beth the left and right brake supply lines
{1} at the front axle brake hgusing.

Bur 7-15530

6000-15
STEP 62

Install caps on the brake housing fittings and install
plugs in the brake supply lines.

STEP 63

BP9S03097

Disconnect both the right and left wiring harness (1)
tfor the brake wamning light and buzzer switches at the
weather pack connectors.

IMPORTANT: DO NQOT remove the brake switch

wire from the brake housing. Disconnect at the wiring
harness connection only.

STEP 64

BF3503097

Disconnect the parking brake cable {1} from the
brake levers at the top of the front axle brake housing
by removing the clevis pins.

lssued 8-99 Printed in U.S.A.
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STANDARD TRANSMISSION (2WD) SCHEMATIC
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

. Strainer {250 Micron)

. Supply Pump - 8.5 To 18 Gpm (32 To 68 L/min)

. Filter {Full Flow/with By-pass, 10 Micron)

. Cold Qil By-Pass - 325 To 387 psi (22.4 To 26.7 bar)

. Not Used

. Torgue Converter Relief Valve - 50 To 78 psi (3.5 To 5.5 bar), Located in Supply Pump (2)

Opening

. Torgue Converter

. Qil Temperature Sender {Cooler Qut)

. Qil Cooler

. Flow Divider

. Modulator Circuit {Pressure Modulation For Forward/Reverse}
. Modulation Spool And Piston {Regulates Clutch Pressure)

. Forward/Reverse Shuttle Spool {Directs Flow To Forward/Reverse Clutches)
. Reverse Clutch

. Forward Clutch

. Lubrication To Bearings And Clutch Packs

. Lubrication To Synchronizers And Gears

. Torque Converter Pressure {2 WD) - 65 to 134 psi at 925 to 2480 rpm (448 to 924 kPa, 4.6 10 9.4

bars at 925 to 2480 r/min)

Lubrication Pressure - 47 t0 66 psi at 925 to 2480 rpm (324 to 455 kPa, 3.3 10 4.6 bar)
Regulated Clutch Pressure - 170 to 196 psi (1172 to 1351 kPa, 12 to 14 bar)

Reverse Clutch Prassure - 170 to 196 psi (1172 to 1351 kP&, 12 to 14 barn)

Forward Clutch Pressure - 170 to 196 psi (1172 to 1351 kPa, 12 to 14 bar)

Control Valve Assembly

Reverse Clutch Solencid - 4.7 £10% OHM At 68°F {20° C)

Forward Clutch Solenoid - 4.7 + 109 OHM At 68° F (20°C)

Difterential Lock Sclenoid

To Differential Lock

Difterential Lock Solenoid Pressure

With Direction Contrel Lever in Forward or Reverse Positicn - 170 to 196 psi (1172 to 1351 kPa,
12 to 14 bar)

Difterential Lock Solenoid Pressure
Without Differential Lock Solencid Energized ... 0 psi {0 bars)
With Differential Lock Solenoid Energized (2WD)
And Direction Control Lever in Forward or Reverse Position 170 to 196 psi (1172 to 1351 kPa,
12 to 14 bar)



6002-16

CHECKING SUPPLY PUMP PRESSURE (4WD ONLY)

Equipment Required

CAS-1804 Pressure Fitting Kit

Test Procedure

1.

E S 7S B\ ]

Engage the parking brake.

. Start the engine.
. Qil at operating temperature.
. 600 psi (4137 kPa, 40 bar) gauge connected to

Test Port 20.

. Read gauge and record pressure at low idle 900

rpm {r/min}.

. Read gauge and record pressure at high idle

2200 rpm (r/min).

. See page 3 for the specifications.

1. TEST PORT 20 {4WD ONLY)

CHECKING REGULATED CLUTCH PRESSURE (4WD)

Equipment Required

CAS-1804 Pressure Fitting Kit

Test Procedure

1

E S 7S B\ ]

. Engage the parking brake.

. Start the engine.

. Qil at operating temperature.

. 600 psi (4137 kPa, 40 bar) gauge connected to

Test Port 23.

5. Move direction control lever to forward.

. Read gauge and record pressure at low idle 900

rpm {r/min}.

. Read gauge and record pressure at high idle

{2200 rom (r/min).

. See page 3 for the specifications.

. Repeat 6 and 7 with the control lever in reverse.

Bur 7-15710

NOTE: Forward and Reverse cititch pressure can be
recorded separately using Test Port 25 Forward and

Test Port 24 Reverse.

1. TEST PORT 23
2. TEST PORT 24
3. TEST PORT 25
4. TEST PORT 21

lssued 8-99 Printed in U.S.A.



SPECIAL TOOLS

B&77555U

BF85G002

CAS-1804 Pressure Fitting Kit

CAS-40033 Transmission Tool Kit

87971.57M
BP9
CAS-2011 Filter Base Adapter used with CAS-2383

Filter Adapter Tube from CAS-40033, “L" Series
Transmission Tool Kit

CAS-1808 Flowmeter Fitting Kit

B735709M

CAS-10280 Flowmeter

Bur 7-15800 lssued 8-99 Printed in U.S.A.



Loss of Power

Is cil level correct? Add oil as required. Is there
still a problem?

YES

Is there a build up of mud or other foreign material
on inside of wheel wells or along drive train?
Clean or remove material. Is there still & problem?

YES

Do stall test according to instructions in Section
2002. Is the engine good.

YES

Check regulated clutch pressure. See pages 16

and 17. Is the pressure as specified on page 3.

YES

Check torque converter for damage. See Section
6007 to repair or replace as required.

Bur 7-15800

4’

H

4’_

Troubleshooting complete. Find cause for loss of
ail.

Troubleshooting complete.

Repair engine as required.

4O> Inspect input shaft sealing rings and clutch piston

seals. Alse inspect forward and reverse clutch
friction discs. See Section 6007 1o repair as
required.

lssued 8-99 Printed in U.S.A.
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STEP 60

A
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ALERAARA AR Lk e b
i s

s s+
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BK92J285

r.
Printed in U.5.A.
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hub andthe r
Revised 3-00

ing gear

Install the lock ring to tasten the ring gear hub to the
ring gear.

STEP 61

BP95F711

suiapigriiiiin

STEP 58

6004-18

B

Install the r

PO5F709

E

ing gear.

ther

n

hub

ing gear

Use an acceptable driver to push the bushings into

the ring gear hub.

STEP 59

TEnnaTiii
IS SN

Install the r
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STEP 106

d

the

BPO5FA21
BP95FB22

n

bly

e o

nion gear an

Inion gear assem

hown. Tighten the screw on the

ing as s

FennninaIIIRIIIIIIIILY

Faniiiaaana

STEP 109

Remove the special washer.
Install a puller on the shaft for the p
puller to loosen the p

center section
STEP 111

center hous

on

n

EP95FE15
EBP25FE18

BPg5FE20

B

H
i
[t rrIreT

if
1
i

th the groove in the shaft for the

1

| to push the peened area of the p

1se

SERRREERE

pinion gear
Use the CAS2151 and the N13365 Yoke to loosen

nut out of contact wi
the pinion nu

Use a ch
STEP 107

BP25FE23

ing from the front of the pinion shaft
Printed in U.5.A.
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Remove the bear
assembly.

Remove the pinion nut.
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CLICK HERE TO DOWN LOAD THE COMPLETE MANUAL

e Thank you very much for reading the
preview of the manual.

e You can download the complete
manual from: www.heydownloads.com

by clicking the link below

e Please note: If there is no response to
CLICKING the link, please download
this PDF first and then click on it.

CLICK HERETO DOWN LOAD THE COMPLETE MANUAL
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STEP 163

6004-38
STEP 160

UEERAIRLESIRAER YL

6t

iy a

BK2EJIT
BKg8)316

Im

Use acceptable tools and remove the spring.

Remove the lever from the shatt.

Remove the sh

STEP 164
STEP 165
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IR ATy

hook the return spr

from the lever. Loosen and remove the cap screw

from the end of the shaft.

Use acceptable tocls and un
STEP 161

Remove the washer.

STEP 162

115 0 13 5 0 6 0 5 5 1 B 538 4405 0 1 3 . Slanin Lol
SRR S S S S s aas e s oS SO U BN o N o DR RO P PRI LLTLIIITLIT coniinniin
01310 0 15 5 1305 0.1 B 1 8 0 £ 30 0 405 0 1. 3 041 III TN B S S Lo
010 0 05 5 11 6 005 £ s 00 0 5.3 0 05 0 1.3 21 B S S P Lo
FHEHHES RIS P F SIS HE e B S oI

Printed in U.S.A.

Revised 3-00

BK22C124
Place alignment marks on the lever and shatt splines

for use dur

tallation.

ing ins
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6004-48

BTa5G06S
1. RING GEAR 4. BEARING ASSEMBLY 7. BEARING ASSEMBLY 10. SEAL
2. PINION GEAR 5. FLAT WASHER 8. SPECIAL WASHER 11. O-RING
3. SHIM 6. COLLAPSIBLE SPACER 9. PINION NUT 12. COVER

ILLUSTRATION OF RING AND PINION

Bur 7-15601 Revised 3-00 Printed in U.S.A.
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L B 030 100 0 13 4 B0 0 0 4 4 1.0 0 5 4 10

EPg5FAS4

Lubricate the thrust washers, spider gears, and
shafts with MS 1209. Install the thrust washers and
spider gears on the shafts.

STEP 234

b

EF8EF457
Put the differential case half without the dimples cn
the bench. Put grease in the bottom of the differential
case half to hold the thrust washer in place when the
thrust washer is installed. Install the thrust washer.

STEP 235

BKgsC111
Install new O-rings on the pins. Lubricate the O-rings
with MS 1209,

Bur 7-15601

e rIIIIIIIIIIIIIIIIIIIIIIIIIII I

Install the pins in the differential case half.

NOTE: The difference between the side pinion gears
is the side pinion gear for the differential lock end has
dimples in the side where the locking pins engage.
The other gear does not.

STEP 237

FEiE i
FEiE N
FEii o
FEiE N
FEii Tonant
FEEH
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BEkis Tt
B T
FETTi i
BELiE it
FE b
FEkii Lanini
FEki
FEki T
FEii [PET
piEH Tanin
FEkie Taniill
F1EEH

H

i L N

B

Lubricate the side pinion gear with M3 1209. Install
the side pinion gear (without dimples).

EE S £33 55 Saia i P S S S

BPO5F450
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Differential and Differential Lock

6004-68
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STEP 275

Printed in U.5.A.

Ing In position In

Revised 3-00

section on the differential lock fork as shown.

Put the difterential hous
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6004-78
STEP 324

BKOSI250
Install the drain plug in the center section. Tighten
the drain plug to a torque of 80 Nm (59 pound-feet).
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H
s
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i e

BROZJ249
Fill the axle with the oil specified. See

Specifications on page 3. Install the drain/fill plug.
Tighten the drain plug to 80 Nm {59 pound-feet).

Bur 7-15601

Adjusting Parking Brake Levers
STEP 326

BP9sF585
Loosen the air bleeder screw. Connect a hand pump
and gauge to the brake section as shown. Pump the
hand pump until il with no air flows from the air
bleeder screw. Tighten the air bleeder screw to 12
Nm (108 peund-inches). Apply 1500 psi (10 342 kPa)
pressure to the piston to set the slack adjusters.

STEP 327
Repeat step 326 for the other brake assembly.

STEP 328

Remove the hand pump and gauge from the brake
section.

Revised 3-00 Printed in U.5.A.
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STEP 28

STEP 31
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Remove the brake section.
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Remove the ©

section.
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STEP 87

6004-98
STEP 85

o ety

BKOOCA7S

Remove the shim.

ittt ittt ettt

iRt Rt e
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s

BKOOCAT3

Remove the lever tfrom the shaft.

Shheetees s

A4 Sty

BKDDCATE

Printed in U.5.A.
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ing.

Remove the bush

BKOOCAT4

TRELRIEER

trom the shaft

Remove the spring

Bur 7-15601



6004-108

ESIB304

1. RING GEAR 4. BEARING ASSEMBLY 7. BEARING ASSEMBLY 10. SEAL
2. PINION GEAR 5. FLAT WASHER 8. SPECIAL WASHER 11. O-RING
3. SHIM 6. COLLAPSIBLE SPACER 9. PINION NUT 12. COVER

ILLUSTRATION OF RING AND PINION (AXLE P/N 319063A1)

Bur 7-15601 Revised 3-00 Printed in U.S.A.
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Install the snap ring.
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STEP 186

6004-128

BPA5F5E3

Use your hand and move the shaft back and forth to

check for backlash.

BPO5FEa4

the CAS2375 as

In pOsItion on

Put the dial indicator

shown.
STEP 187

BKOOC4E1

5
B

i

The following photos show the cover

pRtctamet et
s

for the pinion gear shaft installed. Do not install the

Remove the guide pins from the brake section.
cover at this time.

STEP 184
IMPORTANT.

STEP 185

Printed in U.5.A.

The pinion gear backlash must be 0.20 to 0.28 mm
0.008 to 0.010 inch). If the backlash is not correct,
Revised 3-00

(

do the appropriate procedure in step 189.

STEP 188

EPO5FS87
ighten

Tig

the cap screw that fastens the CAS2375 to the pinion

shaft.

ion gear shaft.

Put the CAS2375 on the pin
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STEP 235
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Remove the parking brake lever from the shaft. Put

ERKQ2F047

Put an alignment mark on the shaft and the parking

brake lever.
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STEP 234

STEP 233

REE S ettt
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Install the washer and cap screw that tasten the
Revised 3-00

parking brake lever in place

lace on the shaft.

the spring in p
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ly, there are

three cap screws fastened from the front housing

ing
to

ing

BPFg5F028
BPS5F028

that are
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that the front hous

ing cap screws

fastened from the rear housing to the front hous

, two of the cap screws are longer

than the others. Record the locations of these two.

d 14 on the two-wheel drive. On the

There are 13 of these cap screws on the four-wheel
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Remove the dipstick.

Remove the d

STEP 18
STEP 19

STEP 17

SUYGERRELERERE

Printed in U.S.A.
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Remove the O-ring for the dipstic
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STEP 70 NOTE: Steps 73 through 75 are for four-wheel drive
transmissions only. If vou are working on a two-whee!
drive transmission, go fo step 76.

STEP 73

A

Laas

Continue to lift the secondary shaft until you can
move the secondary shaft out of the shift forks. Then
remove the secondary shaft.

BPgsFo71

STEP 71 Remove the four-wheel drive clutch gear.

STEP 74

Remove the shift rod and fork assembly for first and
secohd gear from the rear housing.

BF35F0O72

STEP 72 Remove the thrust washer.

STEP 75
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Remove the shift rod and fork assembly for third and
fourth gear from the rear housing. Remember that ]
this assembly was installed in the bore nearer the top Remove the bearing.
of the rear housing.

Bur 7-10431 Revised 3-00 Printed in U.S.A.
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BP95F1Dé
Install a bearing separator under the gear as
shown. DO NOT install the bearing separator
between the gear and the bearing. Install an
acceptable puller on the bearing separator. Use a
shaft protector between the puller and the end of
the input shaft. Use molydisulfide grease to
lubricate the shaft protector and the end of the
puller. Make sure that vou pull only until the
bearing is free. Pulling any farther can damage the
parts.

STEP 111

BFgSF107

Remove the bearing.

Bur 7-10431

STEP 112

BPA5F108
Remove the thrust washer.

NOTE: /f is possible that the gear moved partially out
of the clutch pack when the bearing was removed. If
this occurs, it can be difficuit to remove the roif pin.
Move the gear as necessary fo remove the roll pin.

STEP 113

Remove the gear.

Revised 3-00 Printed in W.S.A.
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STEP 153 STEP 155

BPasFzeT BR&s5Fz2

Use two screwdrivers in opposite slots in the clutch Install the snap ring.

housing to support the clutch pack as you start the

clutch pack into the cluich housing. Move the

clutch pack down slowly and evenly, making sure

that all the tabs are going into the slots. Make sure

all of the tabs with reference marks are aligned in

the slot in the housing with the reference mark.

Also make sure that the gear moves down with the

clutch pack.

STEP 154

EPOSF22s

When all the clutch discs are down, and the gear is
down as tfar as the thrust plate will permit, remove
the screwdrivers. Use a punch and a hammer 1o
move the thrust plate down evenly just tar enough
to get access to the snap ring groove in the clutch
housing.

Bur 7-10431 Revised 3-00 Printed in U.S.A.
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STEP 196

STEP 194

BP&5FOTT

BPosF248

Use two screwdrivers to move the thrust plate up

Install the snap ring.

NOTE

For clarity of the Teflon sealing ring

until the thrust plate is against the snap ring. There
is a recess in the outer edge of the thrust plate.

When the thrust plate is up all the way, the inner

edge of the snap ring will fit in this recess.

installation procedure the folfowing photos do not

show the clutch pack, gear, spacer, bearing, and

snap ring installed on the input shaft. Steps 178

through 196 must be performed before installing the

Teflon sealing ring on the input shaft.

STEP 195

EPOSF248

Use clean transmission oil to lubricate the spacer

(1) and install the spacer (1) on the input shaft.

EKMMEG25

Install the CAS2771-4 spacer onto the input shaft

with the chamfered end facing in.

Install the bearing (2) onto the input shaft. Use an

acceptable driver (3) to drive the bearing onto the

input shaft until the bearing {2) makes contact with

the spacer (1).

Printed in U.S.A.

Revised 3-00
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BP95F163
Turn the synchronizer assembly over and remove Remove the tapered friction ring.

the synchronizer ring from the other side. NOTE: The parts will fly out of the hub when vou do
the following sfep. Puiting the synchronizer assembly
in a cardboard box during this step can prevent loss
of parts.

STEP 233

STEP 235

Remove the steel ring (1) and the bronze ring {2)
tegether.

BPOsFi&T
Support the sleeve on blocks. Push down on the
hub while you use a punch to push the detent
assemblies cut of the sleeve and hub. Remove the
sleeve from the hub.

Bur 7-10431 Revised 3-00 Printed in W.S.A.
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Install the snap ring above the synchronizer

assembly.

STEP 277

pres

STEP 276

FEHEHHE ¥ S HA S

BKOOCS34
Use clean transmission oil to lubricate and install

the clutch ring on each side of the synchronizer

assembly.

Install the tep synchronizer ring on the
synchronizer assembly. Make sure that the teeth
on the tep synchronizer ring are aligned with the
teeth on the inside of the sleeve. Push the sleave

6007-68
STEP 273
STEP 274

the detent

must hold the sleeve in this position. Push the

and repeat the

you must use enough

up until the sleeve engages the teeth on the top

synchronizer ring. To do this
force to overcome the strength of the detent

springs and balls. When the synchronizer ring and
the sleeve are completely engaged
sleeve back down to the neutral position, turn the

synchronizer assembly over

BKa8DG78

Use clean transmission oil to lubricate the thrust
washer. Install third gear and the thrust washer

onto the shaft.

If the

sleeve does not engage the teeth smoothly or deoes
hot stay in position when moved 1o any of the three
positiens, the synchronizer assembly has
damaged parts or was not assembled correctly.
Disassemble the synchronizer assembly te find the

procedure with the bottem synchronizer ring.
problem.

STEP 275
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Printed in U.S.A.
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Install the synchronizer assembly onto the shaft.
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STEP 305
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Turn the pump housing cver and use blocks to
support the pump housing. Use an acceptable
driver to drive the bushing from the bore of the
pump housing.

STEP 306

HH DLl
o]
ponsatatites
i ihRaasutaaaa;
FEIENIIVIN Steddhiot i st
Bihanaiiibinag T
FERARIIIEEE H
H PRI
i i
S £t
Erd £t
£t
£
£
£t
H
H
H
i
i
i
H
R 37 H
TN o4 3553
T I H
Ll e
[EES44 4444 i
[ESSESS 4 s
: £t
Etds
e
i
i
%
i
]
iE

Support the large gear on blocks as shown. Use a
punch and a hammer to drive the bushing from the
large gear.

STEP 307
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.éP95F264
Use an acceptable driver tc push the needle
bearing cut of the small gear.

Bur 7-10431

STEP 308
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BPg5F251
Remove the shaft for the small gear only if the
shaft is damaged. The shaft will prechably be
difficult to remove.
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BF35F265
Use a blind hole puller and a slide hammer to pull
the bushing from the shaft of the pump support.

STEP 310
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BP&5F2ET

Remove the roll pin for the torque converter reliet
valve.
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ASSEMBLY OF THE FOUR-WHEEL DRIVE SHAFT

STEP 354

BKDOC532
Install new O-rings on the shaft. Use clean
transmission oil to lubricate the O-rings.

BKODEO11
Install the CAS2771-2 expander/protecter on the
shaft.

STEP 356

5

SSRGS it b

BKODED12
Heat the Teflon sealing ring to 80° to 100° C (176°
to 212° F). Install the Teflon sealing ring onto the
CAS2771-2 expander/protector.

Bur 7-10431

STEP 357

BKOOED14
Install the CAS82327 pusher over the
expander/protecter and slide the sealing ring until
it reaches the groove in the shaft. Remove the
pusher and expander/protector from the shaft.

STEP 358

A P 5 6
EEL R RE A Ea

" BKOOEM 5
Install the end of the CAS82771-1 seal compreassor
with the deep chamier onto the shaft and over the
sealing ring. Use a back and forth twisting motion
to allow the seal compressor to slip over the top of
the sealing ring and seat the sealing ring into the
groove. Be careful not to damage the sealing ring.
After the sealing ring is seated in the groove,
remove the seal compressor from the shaft.

Revised 3-00 Printed in U.S.A.
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STEP 385
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EP95#343
Install the pins through the holes in the shifter
housing so that the pins engage the slots in the
shift lever.

STEP 386

Bip b b0 0000 000 b0 0

BPS5F342
Install the boot so that the end of the boot fits over
the ends of the pins. Be careful so that the pins do
hot fall out during this step.

Bur 7-10431
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BPgSF24
Install the band on the boot as shown. Use the side
cutters to engage the catch on the band.

Revised 3-00 Printed in U.S.A.



STEP 427

6007-108
STEP 424
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Remove the four hex head plugs {1) and the Allen
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head plug (2) only if the plugs are damaged or
leaking. There are copper washers under the

Remove the spring spacer
plugs.

STEP 428
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t damaged, removal

Remove the plug from the bore for the

If necessary, remove the snap ring. If the snap ring
forward/reverse spool.

STEP 425
STEP 426

15 N0

Printed in U.S.A.
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STEP 505

STEP 503

EBPB5Fa54

Install the two sealing rings on the collar for the
four-wheel drive shaft. Turn the sealing rings on

Use clean transmissicn cil to lubricate the bearing

for the four-wheel drive shaft. Install the bearing on

the four-wheel drive shaft.

the collar so that the connecting end of each
sealing ring is 180 degrees from the connecting

end of the other sealing ring.

STEP 506

The connecting ends of the sealing rings in

the phofo above are shown aligned so that the
sealing rings can be seen clearly.

NOTE

i

5
e

STEP 504

st

BF25F353

Use the CAS-2381 special tool to install a new seal

in the cover. Push just until the seal stops moving.
DO NOT use excessive force. Fill the cavity under

sndnntag i g
SR $34
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the lip of the seal with high temperature wheel

bearing grease.
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BPosF384

Use clean transmission cil to lubricate the collar for
the four-wheel drive shaft. Install the collar on the

four-wheel drive shaft.

Printed in U.S.A.

Revised 3-00
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10.

11.

12.

13.

Inspection

. Inspect the bores in the body (6) for scoring, pitting, or

other damage. If the bores in the body (6} are damaged a
new master cylinder must be used.

. Check the tab in the spring seat (12). Push the tab down

a small amount so that the tab will engage the end of the
piston (8). to hold the check valve assembly in place. If
the tab is broken, use a new master cylinder.

. Inspect the flow valve (3), ball (5). check valve piston (8),

piston {13), and the push rod (15) for scoring, pitting, or
other damage. If the flow valve (3), ball (5), check valve
piston (8), piston (13) or the push rod (15) are damage a
new master cylinder must be used.

Assembly

. Install the check valve seal (7} on the check valve piston

{8).

. Install the spring {11) on the spring seat {10).

. Instal the check valve assembly in the spring {11).

Engage the stem of the check valve piston {8) in the
spring seat (12).

. Install the check valve assembly on the piston (13). Push

the check valve assembly onto the piston {13) until the
tab in the spring seat {12) engages the end of the piston
{(13).

. Install the seal (14} on the piston (13).

. Lubricate the bore of the body {(6) with clean hydraulic

fluid.

. Install the piston assembly into the bore of the body (6).

. Push the piston assembly into the bore until the push rod

{15) and washer (16} can be installed.

. Install the push rod (15} and washer {16).

Install the snap ring {17).
Install the boot (18).

Install the lock nut and clevis on the push rod (15). Do not
tighten the lock nut on the push rod at this time.

Install the ball (5) in the body (6.

Bur 7-43430

14.

15.

16.

17.

18.

19.

20.

Lubricate the flow valve seal {4) and the flow valve (3)
with clean hydraulic oil. Install the flow valve (3} in the
bore in the master cylinder. The flow valve (3) must be
centered in the hore of the master cylinder.

Install a new gasket {2) on the flow valve adapter (1).

Carefully start the flow valve adapter {1) into the bore in
the master cylinder by hand. If the flow valve adapter (1)
cannot he turned into the master cylinder completely hy
hand remove the flow valve adapter (1) from the master
cylinder and make sure that the flow valve (3} is in the
center of the bore in the master cylinder.

Repeat step 16 until the flow valve adapter (1) can be
turned completely into the master cylinder by hand.

Tighten the flow adapter (1) to 30 to 40 pound-feet (41 to
47 Nmj).

See Section 7002 and install the master cylinder on the
machine.

Depress the brake pedal and allow the piston to return.
Adjust the push red to piston clearance to 0.025 to 0.050
inch (0.6 to 1.3 mm). Turn the clevis clockwise to shorten
or counterclockwise to lengthen. Tighten the lock nut
against the clevis. See the illustration below.

0.025 to 0.05 Inch
0.6 to 1.3 mm)

B870123R

1. 0,025 t0 0.050 INCH (0.6 to 1.3 mm)

Issued 5-95 Printed in U.S.A.
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REMOVAL OF THE HYDRAULIC PUMP

STEP 1

Put identification tags on all disconnected hoses and
fittings with caps and plugs.

STEP 2

Park the machine on a levsl surface. Lower the forks.
Set the parking brake.

STEP 3

Remave the cap screws and grill from the back of the
machine.

NOTE: Removal of the radiator and hydrawlic oil
cooler is not required for this procedure.

Bur 7-15640

STEP 4
Loosen or remove the hydraulic reservoir filler cap.

Disconnect hoses and fittings frem both sides of the
hydraulic pump.

STEP 5

Loosen and remove the cap screws that fasten the
hydraulic pump to the engine support bracket.

STEP 6

Slide the hydraulic pump shaft cut of the coupler and
remove the hydraulic pump from the machine.

Issued 8-99 Printed in U.S.A
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REMOVAL OF THE MANIFOLD BLOCK

STEP 1

Put identitication tags on all disconnected hoses.
Close disconnected hoses and fittings with caps and

plugs.

STEP 2

Park the maching on a level surface.

STEP 3

Tilt the mast forward for easy access to the valve.

STEP 4

Apply the parking brake.

STEP 5

Lower the forks to the floor and stop the engine.

Bur 7-15640

STEP 6

Loosen or remove the hydraulic reservair filler cap.
Disconnect the hoses from the fittings in the
manifold. Install caps on the fittings and plugs in the
tubes and hoses.

STEP 7

Loosen and remove the cap screws that fasten the
manifold to the mast.

STEP 8

Remove the manitold from the mast.

Issued 8-99 Printed in U.S.A
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RELIEF VALVE TESTS

Main Relief Valve

Pressure Check

1. Park the machine on a level surtace. Lower the
forks or carraige to the floor.

2. The oil must be at operating temperature. To
heat the qil, do the following steps:

A. With the engine running at full throttle, hold
the tilt control lever in the BACK position for
15 seconds.

B. Put the tilt control lever in the NEUTRAL
position far 15 seconds.

C. Repeat steps A and B until the temperature
of the oil is 49°C (120°F) or the side of the
reservoir is very warm.

oD

©,

»

Toward Front
of Machine

1. TO FLOW CONTROL PRIORITY VALVEL
2. TEST PORT 1

Bur 7-15130

3. See the illustration below. Use a pressure gauge
with a capacity of at least 281 bar (4000 psi).
Connect the pressure gauge to the guick
disconnect fitting at Test Port 1. The quick
disconnect fitting is located inside the BH frame
rail to the right of the engine.

4. Run the engine at full throttle. Hold the tilt control

lever in the BACK peosition until the mast stops
moving.

5. Hold the tilt control lever in the BACK position
and read the pressure gauge. Then release the
tilt control lever and decrease the engine speed
to low idle. Stop the engine.

6. Compare the reading with the specification on
page 3. If the reading is not correct, replace the
main relief valve.

B2405054.]

3. HYDRAULIC PUMP
4. FROM RESERVOIR

lssued 3-99 Printed in U.S.A.
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0 MANIFOLD VALVE (FLOW REGULATOR)

2. INLET/OUTLET
3. CHECK VALVE
4. RESTRICTOR {SEE SPECIFICATIONS)

|_ —l 1. INLET/QUTLET
1 1
1 1
1 1
1 1

Controls oil flow In reverse direction with a pressure setting defferential of 8.4 bar (120 psi} max at 150% of
controlled flow. Surges are internally dampened (S.1.D.} for load lowering applications. This is a fixed, pressure
compensated flow regulator.

CONTROLLED FLOW
(AS MARKED)

-

Bur 7-15130 lssued 3-99 Printed in U.S.A.
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CLEANING THE HYDRAULIC SYSTEM

1. Prepare the portable filter on page 3 by doing the 8. See the fitting kit shown on page 3. Install the valve in the
following steps: hole for the drain plug. Make sure that the valve is ¢losed.
a. Remove all the hydraulic oil from the inlet and outlet 9. Stop the vacuum pump.

hoses for the portable filter.
10. Connect the inlet hose for the portable filter to the valve
b. Remove the filter element from the portable filter. that is installed in the hole for the drain plug.

¢. Remove all hydraulic oil from the portable filter. 11. Disconnect the vacuum pump from the filler cap opening
on the hydraulic reservoir,
d. Clean the inside of the housing for the filter
element. 12. Install the outlet hose for the portable filter in the
hydraulic reservoir.
2. You must know whether the contamination is microscopic
ot visible. See Types of Contamination on page 4. 13. Open the valve that is installed in the hole for the drain
plug.
3. If the contamination is microscopic:
14. Move the switch for the portable filter to the ON position.

a. Check the maintenance schedule for the machine to Start and run the engine at 1500 rpm (r/min).
learn if the hydraulic cil must be changed. If
needed, change the hydraulic oil. See Section 1002 156. Run the portable filter for 10 minutes.

for specifications. Change the hydraulic filter.
18. Continue to run the portable filter. Increase the engine
b. Do steps 6 through 38. speed to full throttle. Heat the oil to operating
temperature by doing the following steps:
4. If the contamination is visible:
a. Hold the bucket control lever in the ROLLBACK
a. Change the hydraulic il and hydraulic filter. See position for 15 seconds.
Section 1002 for cil specifications.
b. Return the bucket control lever to NEUTRAL for 30

b. Do steps & through 38. seconds.
5. Check the amount of contamination in the hydraulic ¢. Repeat steps 17a through 18b until the oil in the
system by doing the following steps: hydraulic system is at operating temperature.
a. Disassemble one cylinder in two different circuits. 17. Continue to run the engine at full throttle. Continue to run
Check for damage to seals, scoring of the cylinder the portable filter.

wall, etc. Repair the cylinders as necessary.
18. Operate each hydraulic circuit to completely extend and

b. If, in your judgment, the damage to the cylinders tetract the cylinders. Continue to operate each hydraulic
was caused by severe contamination and is not the circuit two times, one after the other, for 45 minutes.
result of normal wear, it is necessary to remove,
clean and repair valves, pump, lines, cylinders, 19. Decrease the engine speed to low idle.

hydraulic reservoir, etc. in the hydraulic system.
20. Continue to run the portable filter for 10 minutes.
8. Connect a vacuum pump to the hydraulic reserveir air
breather hose. Start the vacuum pump. 21. Stop the portable filter.
7. Loosen and remove the drain plug from the reservoir. 22. Stop the engine.

23. Remove the hose from the hydraulic reservoir.

Bur 7-49640 lssued 5-95 Printed in U.S.A.
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Screw 5. Seal 9. Drive Gear 12. Seal
Washer 6. Thrust Plate 10. Driven Gear 13. Bearing

ort End Cover 7. Gear Housing 11. Shaft End Cover 14. Snap Ring
d Ring 8. Dowe! Pin

Hydraulic Pump - Exploded View
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GENERAL INFORMATION
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N . _ . BS99F040
1. End Cover 3. Auxiliary Section 5. Tilt Section

2. Sidsshift, Auxiliary Section 4. Lift Section 8. Inlet/Cutlet Section

Bur 7-15660 Issued 6-99 Printed in U.5.A.
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LIFT SECTION

Disassembly Assembly

NOTE: Inspect ail paris for wear and damage. See page
STEP 29 ) pectaip Y ge. oee pag

For assembly, do the reverse of disassembly.

Fasten the section in a vise with soft jaws. Loosen and
remove the plug.

NOTE: There is no spring and poppet with this plug.
Repeat steps 11 through 28 for the rest of the
disassembly.

Bur 7-15660 Issued 6-99 Printed in U.5.A.
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Assembly STEP 12 Rotate the valve body in the vise.

STEP 8 STEP 13

BRASE13M

Install and tighten the relief valve. Install the spring.

STEP 9 Rotate the valve body in the vise. STEP 14

STEP 10

Install and tighten the reducer.

Ba3sa20mM
Install the spool.

STEP 11

Ba3ssoomM

Install and tighten the other reducer.

Bur 7-15670 lssued 8-99 Printed in U.S.A.
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11. Place washer (15) on bolt {16) and tighten balt 17. Use a spanner wrench to turn the gland (2} into
{186} . the tube (1). Tighten the gland (2).

12. Lubricate the inside of the tube (1) and the piston 18. If the hoses were removed with the cylinder,
{11} with clean oil. install new O-rings, if equipped, on the hose

fittings. Lubricate the O-rings with clean oil.

13. Pugh the tube (1} straight onto the piston (11). Install the hoses

14. Start the tube (1) onto the piston rod assembly.
Be careful not to damage the wear ring and seal.

15. Lubricate the O-ring (9) on the gland (2) with
clean oil.

16. When the piston (11} is in the smooth part of the
tube {1}, start the gland (2) into the tube {1}
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SPECIFICATIONS
Number of teeth on the fIYWhEel ... et e e 159
Engine speeds
(0 o T SRR PP PP 800 to 925 r/min (rpm)
High idle {no [0ad) .....occie e e e e e e 2360 to 2485 r/min {rpm)
High Idle GWEITIIE oottt et et e e e e e e eme e e e e e e 110 2 mm (.04 to .08 inch)
Brake pedal height ... 134 mm £2 mm {5.27 inches £.08 inch)
Brake pedal free travel ... 2to 4 mm (.08 1o .15 inches)
SPECIAL TOOLS

The special tool shown is used to check the engine r/
min (rpm).

The tool must be programmed for the number of
teeth on the flywheel. The machine has 152 teeth on
the flywheel.

Install the magnstic sensor into the threaded hole in
the flywheel housing. Turn the magnetic sensor
clockwise until the sensor contacts the flywheel, then
turn the sensor counterclockwise 1/2 to 3/4 of a turn
and tighten the lock nut.

This tool is first used on page 4.

BE7S112M

CAS-10778
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BSSOBOAD

1. KNOB 6. WASHER
2. RING 7. KEY

3. BOOT 8. BOLT

4. LEVER 9. SCREW
5. NUT

ILLUSTRATION OF TRANSMISSION CONTROL LEVER
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