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ENGINE 

Removal

STEP 1

RP95H150

Put the crawler on blocks at least 203 mm (8 inches)
high to allow the C-frame to drop below the bolts
securing the radiator shroud. An alternate method is
to remove the dozer blade and C-frame as an
assembly.

STEP 2

RP95H151

Raise and support the dozer blade. Use a floor jack
to support the undercarriage guards. Remove the
guards from under the engine and torque converter.

STEP 3

RP95H150

Remove the supports from under the dozer blade.
Lower the dozer blade to the ground.

STEP 4

BD99N041

Put the battery disconnect switch in the OFF position.

STEP 5
Get three 20 liter (5 gallon) containers. Remove the
drain plug in the bottom of the transmission housing.
Drain the transmission oil into the clean containers.
Store the transmission oil in a safe and clean area if
the oil is to be reused.
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STEP 6

BD00F153

If the machine is equipped with a brush guard,
connect suitable lifting equipment to brush guard.
Remove four bolts and lock nuts securing brush
guard. Remove brush guard.

STEP 7

BD00H006

Remove bolts (1) securing the upper RH and LH side
shield covers (2). Remove both side shield covers.

STEP 8

RP95H122

Remove the bolts (3) securing the lower RH and LH
side shield covers (4). Remove the side shield
covers.

STEP 9

BD00H008

Loosen the clamp (5) securing the exhaust pipe (6).
Remove the exhaust pipe.

STEP 10

BD00H009

Loosen the clamp (7) securing the air cleaner stack
(8). Remove the air cleaner stack (8) and precleaner
(9) as an assembly then remove the pad (10).

STEP 11

BD00H014

Open the LH engine hood. Remove the lock nut
securing the bottom of the spring (11). Support the
hood and disconnect the bottom of the spring from
the bracket. Close but do not latch the hood.
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STEP 12

BD00H013

Loosen the lower bolts (12). Remove the lock nut,
bolt (13), and washer from the rear of the RH engine
hood. Remove the lock nut, washers, plate, and bolt
(14) from the front of the RH engine hood. Remove
the RH and LH engine hoods as an assembly.

STEP 13

BD00H016

Identify, tag, and disconnect the two wires from the
air restriction switch (15). Loosen the clamps (16) on
both ends of the air cleaner hose (17). Disconnect
the hose from the air cleaner assembly.

STEP 14

BD00H024

Remove the four lock nuts (18), washers, and bolts
securing the air cleaner bracket. Remove the air
cleaner and bracket as an assembly. Remove the air
cleaner hose (17) from the turbocharger inlet.

STEP 15

BD00H049

Remove the four bolts (19) securing the RH support
panel (20). Remove the RH support panel.

STEP 16

BD00H062

Remove the lock nut, washer, bolt, washer, and
mount securing the LH lift cylinder rod (21). Repeat
this step for the RH lift cylinder rod.
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STEP 17

BD00H055

Remove the two bolts (22) securing the grille (27).
Lower the grille.

STEP 18

BD00H056

Install lifting eyes in the two holes in the grille (27).
Connect suitable lifting equipment to the lifting eyes.

STEP 19

BD00E070

Raise the grille (27) to get slack in the cable (23).
Disconnect the hook (24) from the eyebolt (25).

STEP 20

BD00H059

Lower the grille (27) to gain access to the three bolts
(26), lock nuts, and washers securing the grille hinge
to the machine. Remove the three lock nuts and
washers; DO NOT remove the bolts.

STEP 21
Raise the grille (27) until the three bolts (26) are free
of the machine. Remove the bolts from the hinge.
Remove the grille from the machine.

STEP 22

BD00H065

Remove the nut (28) securing the horn (29) to the
cross brace.
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STEP 23

BD00H066

Identify, tag, and disconnect two wires from the horn.

STEP 24

BD00H105

Push the horn wires into the engine compartment.

STEP 25

BD00H068

Remove the four bolts securing the braces (30) to the
radiator shroud. Remove the braces as an assembly.

STEP 26

BD00H069

Make sure the engine is cool and remove the radiator
cap (31). Disconnect and plug the coolant recovery
hose (32).

STEP 27

BD00H070

Connect a drain hose to the drain valve (33). Place
the other end of the hose in a clean six gallon
container. Open the drain valve and drain the
coolant.
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STEP 28

BD00H026

BD00H025

Remove the two clamps (34) securing the two tube
assemblies for the lift cylinders.

STEP 29

BD00H023

Loosen and disconnect the two tube assemblies (35)
for the lift cylinders at the connection behind the
engine. Plug and cap the tube assemblies fittings to
prevent entry of foreign matter.

STEP 30

BD00H028

Loosen and disconnect the two tube assemblies (35)
for the lift cylinders at the connection above the oil
cooler. Plug and cap the tube assemblies fittings to
prevent entry of foreign matter. Remove the tube
assemblies.

STEP 31

BD00F170

BD00F183

If equipped with air conditioning, disconnect air
compressor clutch connector (36) and high pressure
swi tch  connec tor  (37)  f rom wi r ing  ha rness
connectors. Cut, remove, and discard tie strap (38)
holding air conditioning hoses and wiring harness to
engine rear lifting bracket.
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STEP 32
If equipped with air conditioning, DO NOT disconnect
hoses from air compressor. Remove compressor
from engine and set out of the way on the tracks.
Move the air compressor hoses away from the
engine.

STEP 33

BD00H076

Disconnect the oil cooler inlet tube assembly (39)
fitting from the inlet of the transmission oil cooler.
Plug the tube assembly fitting and cap the oil cooler
inlet to prevent entry of foreign matter. Remove the
two lock nuts (40), bolts, and four washers securing
the mounting straps (41) to the lugs on both sides of
the radiator shroud.

STEP 34

BD00H078

Disconnect hose fitting (42) from oil cooler inlet tube
assembly (39). Cap tube assembly fitting and plug
hose to prevent entry of foreign matter.

STEP 35

BD00J023

Remove the nut (43), bolt (44), and clamp (45)
securing the oil dipstick tube (46) to the LH support
panel (47). If necessary, use wire to secure the oil
dipstick tube out of the way on the engine.
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STEP 36

BD00H051

BD00H077

Cut, remove and discard tie strap (48) holding
coolant reservoir hoses (32 and 50) to oil cooler inlet
tube assembly (39). Cut, remove, and discard two tie
straps (49) holding coolant reservoir overflow hose
(50) to oil cooler inlet tube assembly. Remove clamp
(51) then remove oil cooler inlet tube assembly (39).
Remove two bolts and lock nuts securing oil filler
tube (52) to LH support panel (47). Remove two bolts
and spacers securing front of support panel and two
bolts and lock nuts securing rear of support panel.
Remove suppor t panel with instal led coolant
reservoir as an assembly from machine.

STEP 37

BS00H074

Loosen clamp (53) at bottom of oil filler tube hose
(54). Pull hose and oil filler tube (52) with cap (55)
from connector (56) installed in engine front cover.
Plug connector to prevent entry of foreign matter.

STEP 38

BD00H108

Connect suitable lifting equipment to the radiator
shroud and lift cylinder assemblies.
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STEP 39

BD00H106

Remove the two front bolts (57) and washers on
each side of the radiator shroud.

STEP 40

BD00H107

Remove the three rear bolts (58) and washers on
each side of the radiator shroud.

STEP 41
Raise the radiator shroud straight up until the shroud
is clear of the radiator and main frame. Set the
radiator shroud down on the ground away from the
machine.

STEP 42

BD00F184

Tag and disconnect the wiring harness wire (59) from
the coolant temperature sender (60). If machine is
equipped with a heater, close heater shutoff valve
(61) and loosen clamp (62). Disconnect heater hose
(63) from shutoff valve and plug hose to prevent loss
of coolant.

STEP 43

BD00H053

Cut, remove, and discard the tie strap (64). Pull the
horn wires away from the upper radiator hose.
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STEP 44

BD00H017

Cut, remove, and discard the tie strap (65). Pull the
horn wires away from the upper radiator hose (67).
Loosen the clamps (66) on both ends of the upper
radiator hose (67). Remove the hose and clamps.

STEP 45

BD00F161

Loosen clamps (68) on both ends of lower radiator
hose (69). Remove hose and clamps. If machine is
equipped with a heater, loosen clamp (70) and
disconnect heater hose (71). Install a plug in hose to
prevent loss of coolant. Remove clamp (72) holding
heater hose (63). Pull heater hose away from
cylinder block to gain access to wires connected to
alternator. Remove clamp (73) holding wir ing
harness to cylinder block.

STEP 46

BD00H018

Tag and disconnect the wires connected to the
alternator. Remove the bolt securing the clamp (74).
Remove the clamp.

STEP 47

BD00F164

If machine is equipped with a heater, cut, remove and
discard the tie strap (75) securing the wiring harness
to the heater hose (63). Remove bolt (76), nut, and
washer securing the two clamps (77). Remove the
clamps. Pull the heater hoses (63 and 71) (i f
equipped) away from the engine. If machine is not
equipped with a heater, remove the bolt securing the
clamp. Remove the clamp. Pull the wiring harness
down from between the alternator and engine
cylinder block and through the space between the
cylinder block and the turbocharger oil return line.
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STEP 48

BD00H022

Tag and disconnect the battery cable(s) and wiring
harness wires from the starter. Remove the bolt
securing the clamp (78) and the battery cable to the
starter. Move the battery cable(s) out of the way.

STEP 49

BD00H038

Remove the bolts (79) securing the two clamps (80).
Remove the clamps. Pull the wiring harness branch
on the RH side of the engine up between the starter
and the cylinder block and move out of the way.

NOTE: If your machine is equipped with ether start,
do Step 50 otherwise go to Step 51.

STEP 50

BD00F181

If equipped with ether start, disconnect ether start
tube (81) from nozzle. Tag and disconnect two wires
connected to ether start temperature switch (82).

STEP 51

BD00H029

Remove nut and washer securing control rod (83) to
fuel injection pump lever.

STEP 52

BD00H030

Loosen clamp (84) and disconnect fuel return hose
(85) from fuel injection pump. Plug fuel return hose
and cap fitting on fuel injection pump to prevent entry
of foreign matter.
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STEP 53

BD00H033

Disconnect fuel injection pump connector (86) from
wiring harness connector. Remove bolt securing
clamp (87). Remove clamp. Tag and disconnect
wiring harness wire from engine oil pressure switch
(88). Move fuel return hose (85) and wiring harness
away from engine.

STEP 54

BD00H037

Close fuel shutoff valve (89). Loosen clamp (90) and
disconnect fuel supply hose (91). Install a plug in fuel
supply hose and a cap on the fitting. Remove bolt
securing clamp (92). Remove clamp. Carefully pull
the wiring harness towards the rear of the engine
compartment and away from the engine. Move the
fuel supply hose (91) and fuel return hose (85) away
from the engine.

STEP 55

BD00H054

Disconnect ground cable (93) from rear of torque
converter housing.

STEP 56

BD00H039

Cut, remove, and discard tie strap (94). Identify, tag,
and disconnect two hoses connected to tee (95)
installed in torque converter. Remove tee. Plug
hoses and torque converter port to prevent entry of
foreign matter.
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STEP 57

BD00H071

Put a drain pan under the hose (96) to catch oil that
will drain when the hose is disconnected. Disconnect
the hose from the outlet of the oil cooler. Plug the
hose and cap the fitting in the oil cooler.

STEP 58
Connect suitable lifting equipment to the radiator.

STEP 59

BD00H081

Remove the two bolts and four washers from the
bottom of the radiator.

STEP 60
Remove the radiator and place on the ground away
from the machine.

STEP 61

BD00H043

Remove the floor plate (97).

STEP 62

BD00H044

Connect a sling around the equipment pump and the
crawler frame to support the pump and hydraulic
lines when the torque converter is removed with the
engine. Remove the four lock nuts and washers
securing the pump to the torque converter.
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STEP 63

BS00H094

Identify, tag, and disconnect two hoses (98 and 99)
from tee installed in inlet of pressure regulator valve
(100). Loosen the two clamps (101) on the hose
(102) connected to the tube (103). Loosen the fitting
on the tube (103) and disconnect the tube from
charge pump (105). Disconnect the oil filter hose
(104) from the charge pump. Loosen the four clamps
(106) on the two hoses (107) connected to the drain
tube (108). Disconnect the hose from the fitting (109)
in the torque converter (110). Plug and cap all hoses
and fittings to prevent entry of foreign matter.

STEP 64
Remove the bolts securing the drive shaft to the
output shaft of the torque converter. Use a piece of
wire to hold the drive shaft out of the way.

STEP 65

BS00E121

Remove nut (111), washers (112 and 113), bolt
(114), and washer (115) from mounting flange on
each side of the flywheel housing.

STEP 66

BS00E122

Remove nut (117), washer (118), bolt (119), and
washer (120) from engine front support (124).
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STEP 67
Connect suitable lifting equipment to lifting eyes on
engine. Raise engine slightly. Check to ensure that
all hoses, lines, and wiring have been disconnected
and are out of the way. If necessary, disconnect any
hoses,  l i nes,  o r  w i r i ng  tha t  has  no t  been
disconnected. Move engine forward until engine and
torque converter clear accelerator control rod and
hoses connected to brake valve then raise engine
and remove from machine. 

STEP 68
Remove engine mounts  (116 and 121) f rom
mounting flanges on each side of flywheel housing
and engine front support (124).

STEP 69
If engine front support (124) requires removal,
connect suitable lifting equipment to front support.
Remove four bolts (122) and washers (123). Remove
front support from engine.

STEP 70
Refer to Section 6000 to remove the torque converter
from the engine.
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Installation

STEP 71
Refer to Section 6000 to install the torque converter
on the engine.

STEP 72

BS00E122

If engine front support (124) was removed, connect
suitable lifting equipment to front support and move
into position at front of engine. Install four bolts (122)
and washers (123). Tighten bolts to a torque of 125
to 156 Nm (92 to 115 lb-ft).

STEP 73

BS00E121

Install engine mounts (116 and 121) in mounting
flanges on each side of flywheel housing and engine
front support (124).

STEP 74
Connect suitable lifting equipment to lifting eyes on
engine. Raise engine and move into position on
machine. Carefully lower engine and guide into
position in machine.

STEP 75
Install washer (120), bolt (119), washer (118), and
nut (117).

STEP 76
Install washer (115), bolt (114), washers (113 and
112), and nut (111) in mounting flange on each side
of the flywheel housing.

STEP 77
Tighten bolt (119) to a torque of 205 to 230 Nm (151
to 170 lb-ft), then tighten bolts (114) to same torque.
Disconnect lifting equipment from engine lifting eyes.

STEP 78
Remove wire holding drive shaft out of the way.
Position universal joint on output shaft of torque
converter and install bolts. Tighten bolts to a torque
of 50 to 66 Nm (37 to 49 lb-ft).
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STEP 79

BS00H094

Remove plugs and caps from hoses and fittings.
Connect hose (107) connected to drain tube (108) to
adapter (109) installed in torque converter (110). If
necessary, adjust position of drain tube (108) in
hoses (107). Tighten clamps (106). Connect oil filter
hose (104) to charge pump (105). Remove and
discard the O-ring on tube (103) and install a new
O-ring. Connect tube (103) fitting to charge pump
port and tighten fitting. Tighten the two clamps (101)
on hose (102). Connect the two hoses (98 and 99) to
the tee installed in pressure regulator valve (100)
inlet following tags installed during removal. Remove
and discard tags.

STEP 80

BD00H044

Install the equipment pump shaft in the drive coupling
in the torque converter. Install four washers and lock
nuts to secure the equipment pump. Remove the
sling used to support the pump while the torque
converter was removed.

STEP 81

BD00H043

Install the floor plate (97).

STEP 82
Connect suitable lifting equipment to the radiator.
Raise the radiator and move into position on the
machine on the radiator mounts.
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STEP 83

BD00H081

Install the four washers and two bolts in the bottom of
the radiator. Tighten the bolts to a torque of 68 to 81
Nm (50 to 60 lb-ft).

STEP 84
Disconnect the lifting equipment from the radiator.

STEP 85

BD00H071

Remove the plug from the hose (96) and the cap
from the fitting. Connect the hose to the outlet of the
oil cooler.

STEP 86

BD00H039

Remove the plug from the torque converter port.
Install tee (95) in the port. Remove the plugs from the
hoses and connect hoses to tee following tags
installed during removal. Remove and discard tags.
Install a new tie strap (94) to secure hoses.

STEP 87

BD00H054

Connect the ground cable (93) to the rear of the
torque converter housing. Tighten the bolt to a torque
of 21 to 27 Nm (15 to 20 lb-ft).
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