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SERVICE MANUAL INTRODUCTION

This service manual has been prepared with
the latest service information available. Trouble-
shooting, removal, disassembly, inspection and in-
stallation procedures, and complete specifications
and tightening references can be found in most
sections. Some sections have drawings but no writ-
ten procedure because the job is so easily done.
This service manual is one of the most important
tools available to the service technician.

Right, Left, Front, and Rear

The terms right-hand and left-hand and front
and rear as used in this manual indicate the right
and left sides, and front and rear of the machine as
seen from the operator’s seat for correct operation
of the machine or attachment.

®
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1. Front 3. Right Side
2. Rear 4. Left Side
Text

If the service manual is for more than one ma-
chine or different models of components (plane-
tary axles, gear boxes, control valves, etc.) the
procedures have the steps necessary to service
each model.

Table of Contents

A Table of Contents is in the front of this man-
ual. The Table of Contents shows the main divi-
sions and the sections thatare in each division. The
individual sections, where necessary, have a Table
of Contents on the cover or second page of that
section.

Page Numbers

All page numbers are made of two numbers
separated by a dash, such as 4002-9. The number
before the dash is the section number. The number
following the dash is the page number in that sec-
tion. Page numbers will be found at the upper right
or left of each page.

Illustrations and Photos

Illustrations are put as near as possible to the
text and are to be used as part of the text. Photos
normally are put below the step to which they ap-

ply.
Clear and Simple English

This manual is written in C.A.S.E. (Clear and
Simple English). C.A.S.E. is easier to read and un-
derstand than “regular” English because C.A.S.E.
uses a small number of common words and has
special rules for writing.

All sections writtenin C.A.S.E. are indicated by
the symbol below.

Written In Clear
And
Simple
English

Special Tools

Special tools are needed to remove and install,
disassemble and assemble, check, and adjust some
component parts of this machine. Some special
tools can be easily made locally and the neces-
sary information to make the tool is in this service
manual. Other special tools are more difficult to
make locally and are available from Service Tools
in the U.S. and from Jobborn Manufacturing in
Canada. Use these tools according to the instruc-
tions in this service manual for your personal safe-
ty and to do the job correctly.

Order special tools from either of the following
companies:

Service Tools
P.O.Box 314
Owatonna, Minnesota 55060

Jobborn Manufacturing Co.
97 Frid Street

Hamilton, Ontario L8P 4M3
Canada
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PRODUCT IDENTIFICATION NUMBER (PIN) AND SERIAL NUMBERS

NOTE: A serial number plate is also on some components such as the starter, alternator, pump, etc.

LOADER

LOADER BUCKET

CANOPY

ENGINE

RIPPER

PRODUCT IDENTIFICATION

TRANSMISSION NUMBER 830943
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TORQUE SPECIFICATIONS - U.S. HARDWARE
Grade 8 Bolts, Nuts, and Studs

Use the torques in this chart when special tor-
ques are not given. These torques apply to fasten-
ers with both UNC and UNF threads as received
from suppliers, dry, or when lubricated with engine
oil. Not applicable if special graphites, moly-disul-
fide greases, or other extreme pressure lubricants
are used.

O ® )

Grade 5 Bolts, Nuts, and Studs
Pound- Newton Kilogram

Size Feet metres metres
1/4in 9-11 12-15 1.2-1.5
6.4 mm
5/16in 17-21 23-28 2.4-29
79 mm
3/8in 35-42 48-57 4.8-5.8
9.5 mm
7/16 in 54-64 73-87 7.5-8.8
11.1 mm
1/2 in 80-96 109-130 11.1-13.3
12.7 mm
9/16 in 110-132 149-179 15.2-18.2
14.3 mm
5/8 in 150-180 203-244 20.8-24.9
15.9 mm
3/4in 270-324 366-439 37.3-44.8
19.0 mm
7/8 in 400-480 542-651 55.3-66.4
22.2 mm
1.0in 580-696 787-944 80.2-96.2
25.4 mm
1-1/8 in 800-880 1085-1193 111-122
28.6 mm
1-1/4 in | 1120-1240 | 1519-1681 155-171
31.8 mm
1-3/8 in | 1460-1680 | 1980-2278 | 202-232
34.9 mm
1-1/2in | 1940-2200 | 2631-2983 268-304
38.1 mm

Pound- Newton Kilogram
Size Feet metres metres
1/4in 12-15 16-20 1.7-2.1
6.4 mm
5/16 in 24-29 33-39 3.3-4.0
7.9 mm
3/8in 45-54 61-73 6.2-7.5
9.5 mm
7/16in 70-84 95-114 9.7-11.6
11.1 mm
1/2in 110-132 149-179 15.2-18.2
12.7 mm
9/16 in 160-192 217-260 22.1-26.5
14.3 mm
5/8 in 220-264 298-358 30.4-36.5
15.9 mm
3/4in 380-456 515-618 52.5-63.0
19.0 mm
7/8 in 600-720 814-976 83.0-99.5
22.2 mm
1.0in 900-1080 | 1220-1465 124-149
25.4 mm
1-1/8in | 1280-1440 | 1736-1953 177-199
28.6 mm
1-1/4in | 1820-2000 | 2468-2712 | 252-277
31.8 mm
1-3/8in | 2380-2720 | 3227-3688 | 329-376
34.9 mm
1-1/2in | 3160-3560 | 4285-4827 | 437-492
38.1 mm

811360A




TORQUE SPECIFICATIONS - STEEL HYDRAULIC FITTINGS

1001-7

Tube OD| Thread |Pound- |[Newton |Kilogram
Hose ID | Size Feet metres |metres
37 Degree Flare Fittings
1/4in 7/16-20 | 6-12 8-16 0.8-1.7

6.4 mm
5/16 in 1/2-20 8-16 11-21 1.1-2.2
7.9 mm
3/8in 9/16-18 | 10-25 14-33 1.4-35
9.5 mm
1/2in 3/4-16 15-42 20-56 2.1-5.8
12.7 mm
5/8 in 7/8-14 | 25-58 | 34-78 3.5-8.0
15.9 mm
3/4in 1-1/16-12| 40-80 | 54-108 | 5.5-11.1
19.0 mm
7/8 in 1-3/16-12| 60-100 | 81-135 | 8.3-13.9
22.2 mm
1.0in 1-5/16-12| 75-117 | 102-158| 10.4-16.2
25.4 mm
1-1/4in | 1-5/8-12 | 125-165| 169-223| 17.3-22.8
31.8 mm
1-1/2in | 1-7/8-12 |210-250| 285-338 | 29.0-34.6
38.1 mm

Newton
metres

Kilogram
metres

Tube OD| Thread [Pound-

Hose ID | Size Feet
Straight Threads with O-ring

1/4 in 7/16-20 | 12-19

6.4 mm

5/16 in 1/2-20 16-25

7.9 mm

3/8in 9/16-18 | 25-40

9.5 mm

1/2in 3/4-16 | 42-67

12.7 mm

5/8 in 7/8-14 | 58-92

159 mm

3/4 in 1-1/16-12| 80-128

19.0 mm

7/8 in 1-3/16-12(100-160

22.2 mm

1.0in 1-5/16-12{117-187

25.4 mm

1-1/4in | 1-5/8-12 | 165-264

31.8 mm

1-1/2in | 1-7/8-12 | 250-400

38.1 mm

16-25

22-33

34-54

57-90

79-124

108-174

136-216

159-253

224-357

339-542

1.7-2.6

2.2-3.5

3.5-5.5

5.8-9.3

8.0-12.7

11.1-17.8

13.8-22.1

16.2-25.9

22.8-36.5

34.6-55.3

Split Flange Mounting Bolts

Pound- Newton Kilogram
Size Feet metres metres
5/16-18 15-20 20-27 2.1-2.8
3/8-16 20-25 26-33 2.8-3.5
7/16-14 35-45 47-61 4.7-6.2
1/2-13 55-65 74-88 7.6-9.0
5/8-11 140-150 190-203 19.4-20.7

811361A
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ENGINE REMOVAL

Because the only support for the torque con-
verter is the engine, the torque converter must be
removed with the engine.

1. If the machine is a loader, raise the loader
frame and lower the strut onto the lift cylinder.

\ .

1. Strut \ 334954

2. Ifthemachineis adozer, lowerthe blade to the
floor.

3. Loosen and remove the cap screws that hold
the side panels in place.

335204

5. Loosen and remove the cap screws, bolts, lock
washers, flat washers, and nuts that hold the bot-
tom panels in place.

335206

335209

7. Loosen the self-locking nuts on the front hood
bolts.

335211



2000-6

8. Loosen the self-locking nuts on the rear hood
bolts.

e
i
e
G

335118

9. Loosen and remove the cap screws that hold
the top half of the grille and screen. Do not let the
grille and screen fall.

335143

10. Remove the grille and screen.

i -

32;51 01'

11. Loosen and remove the cap screws that hold
the plate at the top of the radiator shroud.

12. Remove the plate.

335319

13. Loosen and remove the cap screws that hold
the plate that supports the bottom half of the grille
and screen.

334942



14. Loosen and remove the cap screws that hold
the plate that supports the bottom haif of the grille
and screen.

334906

15. Loosen and remove the cap screws that hold
the bottom half of the grille and screen. Do not let
the grille and screen fall

334909

16. Remove the grille, screen, a Iate.

i

334910

17. Remove the front guard (photo, top right). Use
an acceptable jack to hold the front guard in place.
Loosen and remove the cap screws and flat wash-
ers that hold the front guard to the machine.

2000-7

18. Lower the front guard to the floor and remove
the front guard from under the machine.

# =

19. Use the same procedure to remove the center
guard and both rear guards.

20. Start the engine. Raise the loader frame, and
move the strut rearward and install the two cap
screws that hold the strut in place.

21. Lower the loader frame to the floor.

22. Stop the engine.

23. Attach acceptable lifting equipment to the
brush guard.

335330
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24. Loosen and remove the self-locking nuts and
bolts that fasten the rear of the brush guard to the
ROPS canopy.

25. Loosen the nuts and bolts that hold the mount-
ing plates for the front of the brush guard to the
radiator shroud. Remove all of the nuts, bolts, and
flat washers except the two that fasten the horns to
the radiator shroud.

§
;
J

G

335325

27. Remove the nuts that fasten the horns to the
radiator shroud and remove the horns, bolts, and
flat washers.

335326

28. Carefully remove the brush guard.

29. If the machine has a turbocharger:

a. Loosen the muffler clamp at the engine
and remove the muffler.

b. Loosen and remove the cap screw at the
rear of the hood.

c. Remove the hood.



30. If the machine does not have a turbocharger:

a. Loosen and remove the cap screw at the
rear of the hood.

335335

b. Remove the hood.

31. Start the engine. Raise the loader frame all the
way and stop the engine. Remove the cap screws
that hold the strut in place and move the strut for-
ward onto the cylinder rod.

32. Lower the loader frame onto the strut.

2000-9
33. Loosen and remove the radiator cap.
34. Open the drain valve and drain the coolant

from the radiator. The cooling system contains 13
U.S. gallons (49 litres) of coolant.

335503

1. Drain Valve

35. Ifthe machine has a radiator with the transmis-
sion oil cooler on the side:

a. Disconnect the top hose on the transmis-
sion oil cooler from the tube. Install a plug in
the tube and a cap on the hose.

b. Disconnect the bottom hose on the trans-
mission oil cooler from the tube. Install a plug
in the tube and a cap on the hose.

840100
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36. Ifthe machine has aradiator with the transmis-
sion oil cooler on the bottom:

a. Disconnect the hose for the right side of

3;5507
b. Install a plug in the tube and a cap on the
hose.

c. Disconnect the hose for the left side of the
transmission oil cooler.

335508

d. Install a plug in the tube and a cap on the
hose.

37. If the machine is a dozer:
a. Remove the snap rings from the pivot pins
that fasten the rod end of the lift cylinders in
place.
b. Remove the pivot pins and spacers.
c. Disconnect the tubes for the lift cylinders

from the tubes at the rear of the engine. Install
plugs in the tubes and caps on the fittings.

d. Disconnect the tubes for the lift cylinders
from the tee fittings at the radiator shroud.
Install plugs in the tubes and caps on the fit-
tings.

e. Loosen the cap screws for the clamps that
fasten the tubes to the bracket at the rear of the
engine.

f. Remove the tubes for the lift cylinders.

840101

38. Loosen and remove the cap screws, lock
washers, and flat washers that hold the radiator to
the radiator mounts

336301
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39. Loosen the clamp that holds the bottom radia- 42. Remove the hose.
tor hose to the water pump.

335426
335421

43. Attach acceptable lifting equipment to the ra-
diator shroud and around the inlet tube at the top
rear of the radiator.

. ¢« & & . ; m
. ;
. G s ,

335423

41. Loosen the clamp that holds the top radiator

hose to the radiator. 44. Loosen and remove the eight cap screws that
hold the radiator shroud to the frame.

.

.

.

.

.

.
=

385424
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45. Carefully lift the radiator shroud and the radi- 48. Disconnect the fuel line from the transfer
tor. pump.

335433 335928
46. Move the radiator shroud forward until the ra- 49. Remove the retaining clip for the clevis pin that
diator is free of the fan blades. Lift the radiator connects the accelerator rod to the fuel injection
shroud and remove the radiator shroud from the pump, and remove the clevis pin.

machine.

50. Pull out the fuel shutoff control until the fuel
shutoff control stops moving.

51. Loosen the set screw that holds the fuel shut-
off cable in place at the fuel injection pump. Loos-
en and remove the cap screws and clamps that
fasten the cable to the engine.

1. Shutoff Valve (Fuel T ssss16
Return Line)
2. Shutoff Valve (Fuel Supply Line)

1. Set Screw 33550
2. Cap Screws



62. Disconnect the fuel supply tube. Install a plug
in the tube and a cap on the fitting.

335637

1. Connector

53. If the machine is a dozer and the engine has a
turbocharger:

a. Loosen the clamp that fastens the air
cleaner hose to the turbocharger.

b. Disconnect the line to the restriction indi-
cator at the air cleaner.

c. Loosen and remove the self-locking nuts,
cap screws, lock washers, and flat washers that
hold the air cleaner bracket in place.

d. Remove the air cleaner and air cleaner
hose from the engine.

e. Remove any sealant from the inlet of the
turbocharger.

f. Cover or close the opening at the inlet of
the turbocharger.

54. If the machine is a loader and the engine has a
turbocharger:

a. Loosen the clamp that fastens the air
cleaner hose to the turbocharger.

b. Remove the air cleaner hose from the tur-
bocharger.

c. Disconnect the line to the restriction indi-
cator at the air cleaner.

d. Loosen and remove the cap screws, lock
washers, and flat washers that hold the air
cleaner bracket in place.

e. Remove the air cleaner from the engine.

2000-13

f. Remove any sealant from the inlet of the
turbocharger.

g. Cover or close the opening at the inlet of
the turbocharger.

55. If the engine does not have a turbocharger:

a. Loosen the clamp that fastens the air
cleaner hose to the intake manifold.

b. Remove the air cleaner hose.

335933

c. Remove any sealant from the intake mani-
fold, and cover or close the opening in the
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d. If equipped with ether injection, discon-
nect the line at the front of the intake manifold.

3350937

e. Loosen and remove the cap screws, lock
washers, flat washers, and clamp that fastens
the ether injection line and air cleaner bracket
to the engine.

335939

335941

56. Loosen and remove the nut, flat washer, and
clamp from the rear valve cover stud. Loosen and
remove the sensor for the engine temperature from

the water manifold.
2 }‘

i

2. Sensor

57. Disconnect the ground cable from the battery.

836467




59. Loosen and remove the nut, lock washer, and
wire from the BAT terminal of the alternator.

335802

60. Loosen and remove the cap screw, lock washer,
and clamp that fastens the front wiring harness to
the engine. Loosen and remove the nut, lock
washer, flat washer, and clamp that fastens the
front wiring harness to the intake manifold.

i. C/an;p - . 335904

61. Disconnect the line to the restriction indicator
at the intake manifold on engines without a turbo-
charger.

2000-15

62. Loosen and remove the nutand battery ground
cable from the starter.

L

_

63. Loosen and remove the nut and positive cable
from the starter solenoid. Loosen and remove the
nut and wire from the starter solenoid.

1. Positive Cable
2. Wire

64. Loosen and remove the nuts and the wires to
the circuit breakers.

" 336025
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65. Loosen andremove the cap screw, lock washer,
and clamp that fastens the cables to the bracket for
the circuit breakers.

66. Remove the boot and loosen and remove the
tachometer cable from the engine.

336028

67. Loosen and remove the nut, lock washer, flat
washer, and clamp for the tachometer cable. If
equipped with ether injection, remove the temper-
ature switch.

@

L
336030

68. Loosen and remove the nut and clamp that
fastens the wiring and cables to the rear of the
intake manifold.

._ .

1. Clamp

69. Remove the spring for the accelerator pedal.

o

70. Remove the cotter pin and clevis pin that con-
nects the accelerator pedal to the throttle cross
shaft. Remove the cotter pin and clevis pin that
connects the hand throttle to the throttle cross
shaft

1. Clevis Pin for Accelerator Pedal 335530
2. Clevis Pin for Hand Throttle



71. Loosen and remove the cap screws that hold
the floor plates for the accelerator pedal and the
brake pedals. Remove the floor plates.

335924

72. Loosen and remove the nuts, lock washers,
bolts, spacers, and retainers that hold the throttle
cross shaft to the right side of the frame.

.

335533

73. Loosen and remove the nuts, lock washers,
bolts, spacers, and retainers that hold the throttle

74. Remove the throttle cross shaft.

2000-17

75. Drain the oil from the transmission.

a. The transmission holds approximately 14
U.S. gallons (53 litres) of oil.

b. Puta container under the drain plug.

c. Remove the drain plug.

76. Disconnectthe hose from the top of the torque
converter housing. Install a cap on the fittingand a
plug in the hose.

335634

77. Disconnect the hose from the fitting below the
starter. Install a cap on the fitting and a plug in the
hose.
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78. Loosen the hose clamp on the hose for the tube
to the transmission.

i
3385639

79. Loosen and remove the hose fitting from the
transmission. Install a plugin the transmission and
a cap on the hose fitting.

. —

80. Loosen the hose clamp on the hose for the tube
to the torque converter. Loosen and remove the
hose fitting from the torque converter and remove
the tube. Install a plug in the torque converterand a
cap on the hose fitting.

i i

335642

81. If the machine is a dozer:

a. Loosenandremove the nuts that fasten the
drive shaft guards to the transmission.

b. Remove the drive shaft guards.

82. Loosen and remove the cap screws that hold
the drive shaft to the torque converter.

83. Loosen and remove the cap screws that hold
the drive shaft to the transmission.




85. Loosen and remove the nut that holds the sen-
sor for the torque converter temperature gauge
and remove the sensor.

335613

86. Disconnect the tube from the tee fitting in the
torque converter. Install a plug in the tube and a
cap on the tee fitting.

335614

87. Disconnect the hose at the bottom of the tor-
que converter housing.

o

335734
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88. Loosen and remove the self-locking nuts and
flat washers at the bottom of the equipment pump.
Loosen the self-locking nuts at the top of the
equipment pump. Use a prybar to pull the equip-
ment pump away from the torque converter and

remove the self-locking nuts and flat washers.

335737

89. Loosen and remove the cap screws and lock
washers that hold the charging pump. Pull the

90.

charging pump away from the torque converter.

335730

If the machine has air conditioning:

a. Loosen and remove the self-locking nut,
bolt, and flat washer that hold the air condi-
tioning compressor to the adjusting bracket.

b. Loosen and remove the self-locking nut
and bolt that hold the air conditioning com-
pressor to the mounting bracket.

c. Remove the belt from the clutch of the air
conditioning compressor.

d. Disconnect the wire for the clutch from the
wiring harness.

e. Putthe air conditioning compressor out of
the way.
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91. Install the lifting fixture on the engine. 94. Loosen and remove the self-locking nut, flat

“““ washers, bolt, and insulator for the left motor
mount.

335739:
92. Loosen and remove the self-locking nut, bolt,
and flat washer for the front motor mount.

95. Connect acceptable lifting equipment to the
lifting fixture.

336035

336228
93. Loosen and remove the self-locking nut, flat

washers, bolt, and insulator for the right motor
mount. 96. Carefully lift the engine and pull the engine
» ] forward. Make sure that the equipment pump and

the charging pump are free of the torque conver-
ter.
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97. Lift the engine above the frame and carefully
remove the engine.

a.
336041

3. Spacer 5. Self-Locking Nut
2. Insulator 4. Flat Washer

1. Front Engine Mount
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TORQUE CONVERTER

Removal

1. Remove the old gaskets for the equipment
pump and the charging pump from the torque con-
verter. If necessary, remove the old gaskets from
the equipment pump and the charging pump.

336042

2. Loosen and remove the cap screws and lock
washers that hold the clamp for the fuel line and the
cover to the top of the flywheel housing.

3. Move the fuel line out of the way, and remove
the cover.

4. Loosen and remove the two cap screws and
special washers at the top of the opening.

Lo

336137

verter in place.

5. Turn the crankshaft to move two more cap
screws to the top of the opening.

6. Repeat steps 4 and 5 until all of the cap screws
have been removed.

7. Loosen and remove all but the top two cap
screws and lock washers that hold the torque con-

8. Attach acceptable lifting equipment to the tor-
que converter. Loosen and remove the two top cap
screws and lock washers. Install cap screws in the.
threaded holes in both sides of the torque conver-
ter. Turn the cap screws into the threaded holes to
pull the torque converter away from the flywheel
housing. Carefully remove the torque converter.

e e

i

336142

1. Cap Screw
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9. If the flex plates need to be replaced: d. Remove the flex plates.

a. Makean identification mark on the outside
flex plate. Use tape, paint, etc. This is neces-
sary for the correct installation of the flex
plates.

i
915826

215823

b. Loosen and remove the cap screws that
hold the flex plates in p

lace.

915827

10. If the flex plates were replaced:

- a. Putthe same number of shims on the hub
915824 as were removed during disassembly.

o

c. Remove the reinforcement ring.

915827

915825
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b. Align a new flex plate with the flex plate f. Use a punch to align the flex plates and
that has the mark. Make a mark on the same tighten the cap screws.

side of the new flex plate. Align the remainder
of the new flex plates with the flex plate that

has the mark.
- .

G
.

817028

“rseze g. Tighten the cap screws that fasten the flex
plates to the hub to 108 to 118 pound-feet (146
to 160 N m, 14.9 to 16.3 kg/m).

c. Install the flex plates so that the flex plate
that has the mark is on the outside.

h. Measure the distance from the front of the
mounting flange of the torque converter to the
front of the flex plates. This distance must be
2.180:.020inch (71.4:0.5 mm). Ifthe distance
is not as specified, add or remove shims as

required.
-] —
] 2
3 |
§— H
/4
e. Install the cap screws that fasten the flex - J |

plates to the hub. 1. 2.810 = .020 INCHES

(71.4 £ 0.5 mm)
. TORQUE CONVERTER HOUSING
TORQUE CONVERTER
SHIM(S)
FLEX PLATES

o1 wN

915824
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