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1002-2
CAPACITIES AND LUBRICANTS

Engine Oil
Capacity With Filter Change .......coiieieiiie ettt e 11 U.S. quarts (10.4 litres)

TYPE OF Ol See Engine Oil Recommendations on page 3.

Engine Cooling System
CAPACHY ...ttt ettt ettt st e et e bt s et e s e b ere et et ee ek enea e beeheere et eneebenae s 16.5 U.S. quarts (15.6 litres)

Type of coolant........cccooieiiiiiiie Ethylene glycol and water mixed for lowest ambient temperature
At least 50/50 mixture

Fuel Tank
(071 oX-Te1 VOO O RSOOSR PO PR RURTUPPRTPO 30.5 U.S. gallons (115.5 litres)
TYPE OF TUBL.....e et ettt ettt et ettt No. 1 Diesel fuel
Hydraulic System
Hydraulic reservoir refill CapaCILY .........ovieeiriieee e 10.3 U.S. gallons (39 litres)
TYPE OF Ol ettt b et b ettt e e et e ehe e st beben e s b et e bt et et e st et eb et bt eeneenea Case TCH Fluid
Transmission
CAPACIY ..ttt t ettt ettt ettt b et bt s b et bt en e b et et eh ettt en e eren b b eee 8 U.S. gallons (30.3 litres)
TYPE OF Ol et ettt b e sttt e e bbbt b et e et Case TCH Fluid
Final Drives
Refill capacity (EACH SIAR) ....o.vi i e 6 U.S. quarts (5.7 litres)
TYPE OF Ol ..ottt e Case IH 135-H EP gear lube
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PROCEDURE TO HEAT THE OIL

Torque Converter
1. Do the following steps to check the brakes:
a. Apply the center brake pedal.
b. Put the range control lever in LO.
c. Start and run the engine at low idle.
d. Put the track speed control levers in H.
e. Put the direction control lever in F.
f. Slowly increase the engine speed to full throttle. If
the brakes do not keep the machine from moving,
stop the engine.
g. See Section 9000 and adjust the brakes.
h. Repeat steps 1a through 1g until the center
brake pedal keeps the machine from moving with

the engine running at full throttle.

2. Run the engine at low idle. Apply the center brake
pedal.

3. Put the range control lever in Hi.
4. Put both track speed control levers in Hi.

5. Put the direction control lever in F.

Bur 7-44010

6. Run the engine at full throttle with the direction control
lever in F for two minutes. Then reduce engine speed to
low idle and put the direction control lever in NEUTRAL.

7. Run the engine at full throttle with the direction control
lever in NEUTRAL for one minute. The reduce engine
speed to low idle and put the direction control lever inF.

8. Repeat steps 6 and 7 until the needle in the tempera-
ture gauge is in the green zone.

Hydraulic System

1. Put the transmission control levers in NEUTRAL.

2. Start and run the engine at full throttle.

3. Put the blade control lever in TILT position.

4. Hold the blade control lever in the TILT position for 15
seconds. Then put the blade control lever in NEUTRAL for
30 seconds.

5. Repeat steps 3 and 4 until the temperature of the hy-
draulic oil is between 125 and 175°F (52 to 79°C). If a
thermometer is not available, feel the tube connected to

the inlet of the equipment control valve. The tube must
be very warm.
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Remove the engine side panels.

STEP 28

i

Remove the precleaner or cap from the air cleaner tube.

STEP 29

i

Remove the rubber seal from the air cleaner tube.

Bur 7-44040

STEP 30
If the machine has brush guards, remove the brush
guards.

STEP 31

B400

RémO\}é fhe cap écrews, bolts, and nuté that fasten th
hood in place.

Sremaors

STEP 32

Remove the hod.

STEP 33

RemoQé tvhe grille.
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11. Loosen completely the nut that holds the tempera-
ture sensor in the tee at the bottom of the torque con-
verter housing.

12. Remove the temperature sensor and put the
temperature sensor out of the way.

13. Remove the cap screws that hold the floor plate.
Remove the floor plate from the machine.

14. Remove the cap screws that hold the torque con-
verter housing.

Bur 7-44040

15. Have another person help with the removal of the
torque converter housing.

16. Move the torque converter housing to the rear until
the output shaft is free of the torque converter.

17. Carefully lower the torque converter housing to the
floor and remove the torque converter housing from
under the machine.

18. Remove the cap screws that hold the torque con-
verter. Remove the torque converter from the housing.

Issued 11-91  Printed in U.S.A.



2402-6
Piston Rings

No. 1 Compression 4T-390 ENGINE .....cciiiiiiiiieecteee ettt e Key Stone Type (Barrel Face)
ENd Gap i 102.02 1D ...ttt ettt bt bt eh st n e bt bt b 0.4 t0 0.70 mm
No. 1 Compression 4-390 ENGINE .....coocoiiiiiiiiiii e Rectangular Type (Barrel Face)
ENd Gap N T02.02 ID .. .ot et 0.25 to 0.55 mm
MaXIMUM SEIVICE LIMt. ... ceiiiiii it e et et e e sb e e e es e e ebeesbeetaaeseeeraensesseaeeas 0.806 mm -
SIAE ClBAMANCE ..ottt ettt et b et sb et eebsebe e e ba b e b et e e ebe e beebe b areen eeene 0.075 to 0.120 mm
MaXIMIUM SEIVICE LIMIt. ..ottt ettt e et ettt e b e b e e e e e b e sbe ettt eeneenae e e 0.15 mm
INO. 2 COMPIESSION .....cveiueiceieceee ettt e ettt et ste et et seeb et ebesba v Rectangular Type (Tapper Face)
ENA GaP N T02.02 ID ..ottt e e b e b ebe st n e et eee e 0.25 to 0.55 mm
MaXimUM SEIVICE LML, .. oottt ettt e ettt 0.806 mm
SidE CIEAIMANCE ......cevvihiii it 0.075 to 0.120 mm
MaXIMUM SEIVICE LIMUE......eeiii ettt et e h e bbbt b bt bttt ettt e 0.15 mm
NO. 3 Ol CONIFOI RINGS ...ttt ettt ettt b et Two Piece
ENd Gap in T02.02 ID ...ttt ettt et eaaa 0.25 t0 0.55 mm
MaXIMIUM SEIVICE LIM.....uviiitiiieeit ettt ettt e s e s e b e et e eae s ereebeereesaenees 0.806 mm
SIAE CIBAMANCE .....eceeiii ettt ettt ettt e e bt ettt bt bt e e et et et ebe e bt eebe s he et sh et et e sb ettt e b eneene e 0.130 mm
Cylinder Head
Warpage (IMAXIMIUM) ... ee ettt ettt e et e et e e st ee st eeeebbee sttt asbeesseesseeeaeeeaeeesbeesserbeesseesbeeseansaeeseesbesssensenneans 0.20 mm
Maximum Material REIMOVEL..........ccoi ittt eb e st et e e b e eneeereebeeenis 1.00 mm
MiInIMUM HEad HEIGHL .......ooiiiii ettt et h et e et e et e b s ee s e ebsesaeae e e 93.75 mm
Engines Manufactured in U.S.A.:
Prior to Engine Serial NUMDber 45511034 ......coooiiiiiiiiiiiie ettt Injector Nozzle 9 mm
Engine Serial Number 45511034 and AfLEr ....cc.ooviiiiii e Injector Nozzle 7 mm
Engines Manufactured in Darlington England:
Prior to Engine Serial Number 21092870 ...........ccooviiiiiiiiiiiiiie et Injector Nozzle 9 mm
Engine Serial Number 21092870 and AftEr .....c.coviiiiiiiie e Injector Nozzle 7 mm
Engines Manufactured in Neuss Germany:
Prior to Engine Serial Number 52107489 ........cccccconiiiiiiiiiiiiic e e Injector Nozzle 9 mm
Engine Serial Number 52107489 and AL ......ccceeiriiiiiie et e Injector Nozzle 7 mm
Lifters
MEBIETIAL ...ttt et e st e sh e h e s er e s Hardened Iron
1015 o) 1 1= ST U SO TSP UTRRPRPOTU SRRt 15.961 to 15.977 mm
MiNIMUM SENVICE LIMUL......ieiiii ittt bbbt et st e st saa e 15.960 mm
BOre DIiameter iN BIOCK ........c.oiiiiiiieeit ettt ettt ettt e st e ere bbb sbe e snesne e 16.000 to 16.030 mm
MEXIMUM SEIVICE LMt ..ot ettt e ettt e et et s et e e eae e e e ne e ens e ereeesaeeeenbesbeeeeaeeeraeesaeeens 16.055 mm
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2415-2
TABLE OF CONTENTS

IDENTIFICATION MARKS ... .ottt h ettt sttt 2
SPECIFICATIONS ..ottt ettt s et ettt h ettt ettt ettt 3
SPECIAL TORQUES ...ttt h et b e ot ekt teb sttt h oottt ettt ettt ee e 4
CYLINDER HEAD REMOVAL ..ottt 6-10
CYLINDER HEAD DISASSEMBLY ...ttt ettt ettt 11
CHECKING AND RESURFACING THE CYLINDER HEAD ......ccoiiiiiiiiiiiieiicce e 12,13
VALVE GUIDE REPLACEMENT

14 mm Replacement VAIVE GUILES ........ccc.ooiiuiiieiiiei ettt ettt ettt 14

11 mm Replacement VAIVE GUILES .........cc..oiiiiie oo 15
INSPECTION OF THE VALVES AND VALVE SEATS ...ttt 16-18
VALVE SEAT INSTALLATION ...ttt ettt ettt 19
REFACING INTAKE AND EXHAUST VALVES AND VALVE SEATS ..o 20-26
CYLINDER HEAD ASSEMBLY ...ttt 27,28
ROCKER ARM DISASSEMBLY ...ttt ettt 28,29
ROCKER ARM ASSEMBLY ...ttt ettt ettt ettt 29
CYLINDER HEAD INSTALLATION ...ttt ettt 30-34
LOCATING TOP CENTER ...ttt ettt ettt ettt 35
ADJUSTING THE ROCKER ARM TO VALVE CLEARANCE .......ccoiiiiiiiiiiiit e 35-39
THERMOSTAT SERVICE ... ettt es s 39-40

IDENTIFICATION MARKS

Letter G

Thermostat passage in cylinder did not need to be machined.

Letter M Thermostat passage in cylinder head was machined.

Letter V = Valve seats have been machined.

LetterX = Thecylinders inthe cylinder block have been bored oversize. Use a head gasket with oversize cylinder holes
(one notch).

Letter XX = The cylinder block has been refaced and up to 0.25 mm has been removed. Use a thicker head gasket (two
notches).

Letter XXX = The cylinder block has been refaced and up to 0.50 mm has been removed. Use a thicker head gasket
(three notches).

Numbers = RH rear corner of cylinder head indicates the amount of material removed from the cylinder head.
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CHECKING AND RESURFACING THE CYLINDER HEAD
STEP 36 STEP 38

Clean the cylinder head completely. Remove carbon
and other deposits. Check for cracks and any other
damage to the head.

C D B902888

Resurface the cylinder head in increments necessary to
straighten the surface and maintain surface finish ac-
cording to the following specifications:

STEP 87

A = 1.0 mm total amount of material removed.

B = 93.75 mm minimum total height of the cylinder
head.

C = Surface finish1.5 to 3.2 micrometers.

D = Use this area to stamp the total thickness of
cylinder head material removed in mm.

B 65739

Check the cylinder head surface with a straight edge
and feeler gauge. Resurface the cylinder head if
warpage or erosion is more than 0.010 mm in any 50
mm diameter area or if there is more than 0.075 mm
overall end to end or side to side.
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SEAT CONTACT AREA ON THE VALVE
TO LOW

f_

CONTACT AREA

IF THE VALVE CONTACT AREA ON THE
SEAT LOOKS LIKE THIS.

= USE A 45 DEGREE STONE TO LIFT AND
TO MAKE WIDER, THE CONTACT AREA.

=& USE A 45 DEGREE STONE TO LIFT THE
CONTACT AREA.

SEAT CONTACT AREA ON THE VALVE
TOO HIGH

— \\
2

/
\,\/
/

7
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DIAGNOSIS OF DIFFERENT DYE PATTERNS
45 Degree Exhaust valves

- USE A 60 DEGREE STONE TO NARROW
THE LOWER CONTACT AREA, IN-
CREASED BY THE 45 DEGREE STONE.

S o pERRT S

AR SR

——=& USE A 60 DEGREE STONE TO LIFT AND
NARROW THE LOWER CONTACT AREA.

«==p CHECK THAT THE VALVE HEAD IS NOT = |F THE VALVE HEAD IS RE-

RECESSED MORE THAN 1.52 mm, BE- CESSED MORE THAN 1.52 mm,
REPLACE THE VALVE AND IN-
STALL A VALVE SEAT.

==t CHECK THAT THE VALVE HEAD IS NOT amep- IF THE VALVE HEAD IS RE-

RECESSED MORE THAN 1.52 mm BELOW CESSED MORE THAN 1.52 mm,

THE CYLINDER HEAD SURFACE. REPLACE THE VALVE AND IN-
STALL A VALVE SEAT.

- USE A 45 DEGREE STONE TO LOWER
AND TO MAKE WIDER, THE CONTACT

=g THE VALVE MUST BE REPLACED AND A
VALVE SEAT MUST BE INSTALLED BE-
CAUSE MORE GRINDING WILL NOT
CHANGE THE LOWER CONTACT POINT.

Revised 2-92 Printed in U.S.A.

~—= USE A 30 DEGREE STONE TO NARROW
THE UPPER CONTACT AREA, IN-
CREASED BY THE 45 DEGREE STONE.

== CHECK THAT THE VALVE HEAD IS NOT —=¢- |F THE VALVE HEAD IS RE-

RECESSED MORE THAN 1.52 mm, BE- CESSED MORE THAN 1.52 mm,
REPLACE THE VALVE AND IN-
STALL A VALVE SEAT.
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STEP 81 STEP 84
" ' ~f— 1. FAN
! O : @O W :
: Q=B & (s
Bg02916J

S < L T68834
Tighten the rocker shaft bracket bolt to a torque of 21 to
27 Nm.

STEP 82

Install the intake manifold bolts and tighten to a torque

of 21 to 27 Nm, following the torque sequence shown
above.

STEP 85

Install the intake manifold gasket and the intake man-
ifold.

STEP 83

R 2R

install the rear lift bracket and tighten the bolts to a
torque of 71 to 83 Nm.

Put Loctite liquid teflon on the intake manifold bolts.

Rac 8-24173 Revised 2-92 Printed in U.S.A.
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REAR OIL SEAL REPLACEMENT
STEP 22

STEP 19

PR o 3
B ) .

Remove the engine oil pan. See Section 2445 for oil pan
removal.

STEP 20

e

Remove the bolts and the starter from the flywheel
housing.

STEP 21

2

Remove the biolts and the flywheel from the flywheel
housing.

Rac 8-24183

%, 3 S
G \ Wit P i

Remove the seal carrier from the crankshaft.

STEP 24

Remove the seal and clean the seal surface with Loctite
safety solvent.
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2425-22
STEP 80 STEP 83

¥

Install a ridge reamer and remove the ridge from the Remove the rod cap.

cylinder walls.
STEP 84
STEP 81

;
i
{

-~

- S 168769 Remove the pistons from the top of the engine block.

Put a mark on each rod cap fdr cylider identification.

STEP 82

Pt.it an identification mark on each piston for assembly.

Rac 8-24183 Revised 2-92  Printed in U.S.A.



2425-32
STEP 108

fa

S R i

Measure the diameter of the piston pin. If the diameter
is less than 39.990 mm the piston pin must be replaced.

o

Measure the piston pin bore. If the piston pin bore is
more than 40.025 mm the piston must be replaced.

STEP 110

Measure the diameter of the piston across the thrust
face 12 mm from the bottom of the piston at right angles
to the piston pin holes. Replace the piston if the
diameter is less than 101.823 mm.

Rac 8-24183

STEP 111

Break an old piston ring in half and use the broken ring
half to clean the piston ring grooves. Too much deposit
inthe ring grooves can force the rings out and will cause
scoring.

STEP 112

Check the side clearance of the oil ring in the piston.
Insert a feeler gauge between the upper surface of a
new ring and the piston lands to check the clearance.
Replace the piston if side clearance is more than 0.13
mm.

STEP 113

S S R &

Check the side clearance of the first and second com-
pression rings. Replace the piston if the side clearance

is more than 0.15 mm.
Revised 2-92  Printed in U.S.A.
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STEP 164

4K 1
SRR i S e

y ; } Turn the engine over with a engine rotating tool and
: PR ' . push the lock into the camshalft gear.

e - s

Remove the bolts and the front cover.

STEP 165 BOSCH INJECTION PUMP

Remove the injection pump and primer pump. See
Section 3415 in the service manual.
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2425-52
STEP 212

Make sure the timing marks on the crankshaft and
camshaft are aligned.

STEP 213 °

R & - <

Install the camshaft thrust plate behind the camshaft
gear.

STEP 214

Install the thrust plate bolts and tighten to a torque of 21
to 27 Nm.

Rac 8-24183

STEP 215

Put a dial indicator on the camshaft gear. Check the
backlash between the camshaft gear and the crank-
shaft gear. Backlash must be 0.08 to 0.33 mm. If
backlash is more than 0.45 mm the gears must be re-
placed.

NOTE: Too much backlash can also be caused by worn
camshaft bushings.

STEP 216

769027
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Camshaft Disassembly and Inspection

STEP 267 STEP 269

L : T69065

Press the gear off the camshaft. Measure the front and rear of each bearing surface on
the camshaft. Use a micrometer.

STEP 268

o

STEP 270

T69066

Each bearing surface must be measured in four posi-
tions. Measure the front and rear bearing surfaces
again, 90 degrees from the first measurement.

Remove the shaft key.

NOTE: Replace the camshatt if the outside diameter of
any bearing surface is less than 53.962 mm.

Rac 8-24183 Issued 2-92 Printed in U.S.A.
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22.5 mm Expansion Plug

CULE EL Y
it Py TER
IBH3AS

STEP 311

STEP 312

Clean the eXpansion plug bore of all foreign material,
use Loctite safety solvent.

STEP 313

1
h

Apply Locnte 277 to the sealing surface of the expan-
sion plug.

Rac 8-24183

STEP 314
3. CHAMFER.

2/ EDGE \
!

1. EXPANSION PLUG

893L0

s

Install the expansioh plug into the bore, until the top
edge of the expansion plug is even with the bottom
edge of the chamfer.

Revised 2-92 Printed in U.S.A
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OIL PUMP
Removal

STEP 4

Remove the retaining bolts and fan belt pulley. Remove the front cover retaining bolts and remove the
front cover.

i

STEP 3

Remove the fan pulley bracket retaining bolts and fan . : k :
pulley bracket. Remove the oil pump bolts and the oil pump.
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WATER PUMP
Removal

Remove the water pump bolts and the water pump.

Installation
STEP 3 STEP 5

Lift the belt tensioner pulley and install the fan belt.

Install the water pump and tighten the water pump
retaining bolts to a torque of 21 to 27 Nm.

Rac 8-24203 Revised 2-92  Printed in U.S.A.
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THERMOSTAT SERVICE

STEP 44

— [ | o
gg
2. OLD THERMOSTAT

1. NEW THERMOSTAT 309191

A new thermostat has been released for use in your
engine. If you removed an old thermostat from your
engine, do the following steps to install a new ther-
mostat.

STEP 45

311L91

Install the template that comes with the new thermostat
kit.

STEP 46

%. T e

If the cylinder head coolant passage is smaller than the
ID of the template, the coolant passage will have to be
made larger. Mark the ID of the template on the cylinder
head.

Rac 8-24203

STEP 47

312L91

Remove the template. Use a shop cloth in the coolant
passage to keep foreign material out of the engine. Use
a rotary grinder to remove the material.

STEP 48

31391

Remove all foreign material from the cylinder head.
Install the seal and new thermostat. Tighten the bolts to
a torque of 21 to 27 Nm.

STEP 49

314L91

Mark the cylinder head on the intake side next to the
serial number as follows:

Stamp the letter "G” for cylinder heads that were in-
spected and did not need to be machined.

Stamp the letter "M" for cylinder heads that were mach-
ined.
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2465-10
STEP 31 S o STEP 34

Make the tabs straight on the lock plate. Remove the center housing from the back plate.

STEP 32 - sTEP3s

Remove the retaining bolts from the center hous- Remove the oil baffle from the back plate.

ing.
STEP 36

STEP 33

Remove the seal from the back plate.

Remove the lock plates from the center housing.

Rac 8-25550 Issued 6-84 Printed in U.S.A.
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STEP 82 STEP 84

Tighten the lock nut to a torque of 120 Ib inch (14
Nm)(1.4 kgm).

STEP 83

Carefully install the center housing on the turbine
housing. Make sure the mark on the turbine hous-
ing is in align with the mark on the center housing.

Remove the center housing assembly from the fix-
ture. STEP 85

Install the clamp plates and the new lock plates.

Rac 8-25550 Issued 6-84 Printed in U.S.A.
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Turbine Shaft Discoloration

Compressor Blade Erosion
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34133
SPECIFICATIONS

Engines Manufactured in Darlington, England:
Prior to Engine Serial Number 21092870 use 9 mm Injector Nozzles
Engine Serial Number 21092870 and after use 7 mm Injector Nozzles

Engines Manufactured in North America:
Prior to Engine Serial Number 44511034 use 9 mm Injector Nozzles
Engine Serial Number 44511034 and after use 7 mm Injector Nozzles

Engines Manufactured in Neuss, Germany:
Prior to Engine Serial Number 52107489 use 9 mm Injector Nozzles
Engine Serial Number 52107489 and after use 7 mm Injector Nozzles

Bosch Injectors

PART NUMBER
Assembly Nozzle Spray Angle | Number of Spray Nozzle Size | Opening Pressure
(Case) (Robert Bosch) Orifices Orifice Size

245 to 253 Bar .
(3553 to 3699 PSI)

J909476

PART NUMBER
Assembly Nozzle Spray Angle | Number of Spray Opening Pressure
(Case) (CAV) Orifices Orifice Size

155 Degrees 245 to 253 Bar
(3553 to 3699 PSI)

J919322 6801118

VaIVe LEAKAGE RALE ..........oieiiiiiieiiteet ettt et s b e en et be bt No Leakage Permissible
Slight Moistening of Nozzle Tip Permissible
Maximimum Opening Pressure Variation between each Cylinder............. 10.34 Bar 150 PSI

Rac 8-24233 Revised 2-92  Printed in U.S.A.
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Cleaning and Inspection

1. All parts must be put in a solvent to loosen the
carbon deposits.

2. Use the Nozzle Cleaning Kit, OEM 1068, to clean the
injectors. A brass wire brush must be used to clean
the outside of the tip body. Use cleaning wires to
remove the carbon from the spray orifices. Use
cleaning wires that are 0.0127 to 0.0254 mm smaller
in diameter than the spray orifice. -Put the cleaning
wire in a pin vise, the end of the wire must extend
0.79 mm past the tip of the pin vise. A longer length
of pin will hit the opposite side of the sac hole and will
break.

4. Clean all channels with compressed air. Direct the
air through both ends of the nozzle tip assembly. All
Carbon deposits must be removed.

3. Use a stone to remove sharp edges from the end of
the wire. A small flai on one side of the wire will make
it easier to cut the carbon from the orifice. Put the

cleaning wire in the spray orifice and turn the wire 5. Make sure that the nozzle valve slides freely in the
until the wire is free. Wash the body with clean nozzle body.

solvent and look at the tip. The nozzle tip must be

replaced if the orifice in the tip shows damage at the 6. Carefully clean the nozzle valve and the inside
edges. Damage to the orifice will change the spray diameter of the body to remove all dirt, varnish and

pattern. other foreign deposits.

7. The injector valve must be cleaned with a brush to
remove deposits from the seat location. Varnish
must be removed with a solvent and a cleaning pad
made of felt. Do not put the valve in a motor driven
lathe to clean the valve. This method can remove too
much material from the valve which can change
valve litt. Look at the valve for pitting or damage
which can cause leakage.

8. Replace all parts that show damage.

Rac 8-24233 Revised 2-92 Printed in U.S.A.



Install the engine turn over tool, CAS 1690, and push in
on the lock pin. Turn the engine over until the lock pin
engages in the camshaft gear.

2. SLOTTED
WASHER

S E:

Loosen the pup*shaﬁ lock bolt and move the slotteci
washer off the lock bolt shoulder. Tighten the lock bolt
to a torque of 7 Nm.

NOTE: The slotted washer must be loose after the lock
bolt had been tightened.

Rac 7-37131

Loosen the injection pump retaining nuts and bracket
bolts.

STEP 9

Install the gear puller, CAS 1691, and tighten the bolts
until the gear is loose on the pump shaft.

STEP 10

Remove the retaining nuts and bracket bolts. Remove
the injection pump and discard the gasket.

NOTE: Care must be taken when removing the pump
from the gear not to lose the key from the pump shatft. If
the key is not on the shaft, it is necessary to remove the
timing cover.

Revised 2-92  Printed in U.S.A.
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STEP 55

the primer pump to the cylinder block.

Connect a
pump.

Rac 7-37131

S
S .: '

nd tighten the fuel

inlet

3414-15

PRIMER PUMP
Removal

Remove the primer pump bolts and the primer pump
from the cylinder block.

Installation

Install the primer pump and tighten the bolts that hold

STEP 59

the inlet fitting to a torque of 22 to 28Nm.

R

ighten

. Revised 2-92  Printed in US.A.



STEP25 | STEP 27

Remove the nut and washer from the injection pump
shaft.

STEP 28

Install the gear puller and tighten the bolts until the gear
is loose on the injection pump.

S

M S
1. TORQUE HERE |

Tighten the lock bolt to a torque of 27 to 33 Nm.

Rac 7-37141 Revised 2-92 Printed in U.S.A.
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Installation
STEP 71 STEP 72

Install a new o-ring onto the locking pin. Install the lock pin. Install the retaining ring into the
locking pin housing.

Rac 7-37141 Revised 2-92 Printed in U.S.A.
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Lamp Switch

NOTE: Put the master disconnect switch in the ON position.

Check Points Reading Possible Cause of Bad Reading

Terminal for wire 19A to ground. 12 volts Check the circuit from the lamp switch through the
fuse block to the positive post of the battery

NOTE: Put the lamp switch in the ON position.

Terminal for wire 42F to ground 12 volts Bad lamp switch

@ Instrument Panel Lamps

Check Points Reading Possible Cause of Bad Reading

Bulb. Good Bad bulb

Check between the housing of the in- Continuity Bad ground connection between the instrument
strument panel lamp and the instru- panel lamp and the instrument panel

ment panel.

NOTE: Do the checks for the lamp switch (20). If the lamp switch (20) is good, replace the instrumeant panel lamp.

@ Horns

Check Points Reading Possible Cause of Bad Reading

Terminal for ground wire to ground. Continuity Bad ground circuit.
NOTE: Put the master disconnect switch in the ON position. Have another person hold down the horn button.

Terminal for wire 64 to ground 12 volts Check the wire between the horn and the horn
button (23) Also check the horn button (23).

@ Horn Button

NOTE: Put the master disconnect switch in the ON position.

Check Points Reading Possible Cause of Bad Reading

Terminal for wire 19B to ground. 12 volts Check the circuit from the horn button through the
fuse block to the positive post of the battery.

NOTE: Have another person hold down the horn button.

Terminal for wire 64 to ground. 12 volts Bad horn button.

Bur 8-19010 Issued 10-91  Printed in U.S.A.
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CHARGING A BATTERY

in the battery is frozen. 47-83

g Never try to charge the battery if the electrolyte

Before you charge the battery, check the level of the
electrolyte.

It is difficult to give an exact charging rate because
of the following variable conditions: (1) temperature of
the electrolyte, (2) level of charge, and (3) condition of
the battery. Use the charging guide for the correct
charging rate and time.

See Specifications in Section 4002 for the reserve
capacity of the battery in this machine.

The charging rate must be decreased if:

1. Too much gas causes the electrolyte to flow from
the cells.

2. The temperature of the electrolyte rises above
125°F (52°C).

NOTE: For the best charge, use the slow charging
rates.

The battery is fully charged when, over a three hour
period at a low charging rate, no cell is giving too much
gas, and the specific gravity does not change.

CHARGING GUIDE FOR MAINTENANCE FREE BATTERIES

Recommended Rate* and Time for Fully Discharged Battery

Battery Capacity - See
Reserve Capacity under
Specifications, Section 4002
80 Minutes or Less

Above 80 to 125 Minutes

Above 125 to 170 Minutes

Above 170 to 250 Minutes

Slow Charge

10 Hours at 5 Amperes
5 Hours at 10 Amperes

15 Hours at 5 Amperes
7.5 Hours at 10 Amperes

20 Hours at 5 Amperes
10 Hours at 10 Amperes

30 Hours at 5 Amperes
15 Hours at 10 Amperes

Fast Charge

2.5 Hours at 20 Amperes
1.5 Hours at 30 Amperes

3.75 Hours at 20 Amperes
1.5 Hours at 50 Amperes

5 Hours at 20 Amperes
2 Hours at 50 Amperes

7.5 Hours at 20 Amperes
3 Hours at 50 Amperes

*Initial rate for standard taper charger.

NOTE: A maintenance free battery will have the words
Maintenance Free on the decal on the top of the battery.
If the center part of the decal has been removed to get

Bur 8-11360

access to the battery caps, it is possible the words
Maintenance Free will have been removed from the
decal.

Continued on next page

Issued 6-89  Printed in U.S.A.
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NOTE: Fuse block (12) is mounted on opposite side of panel.

1. Alternator Indicator Lamp 6. Lamp Switch

2. Cold Start Switch 7. Engine QOil Pressure Switch
3. Panel Lamp 8. Toggle Switch

4. Hourmeter 9. Key Switch

5. Filter Indicator Larnp 10. 75 Ohm Resistor

Indicators and Gauges, Electrical

Bur 7-44050

B911209J
11. 75 Amp Relay Switch
12. Fuse Block
13. 30 Amp Fuse
14. 10 Amp Fuse
15. Brake Relay

Issued 11-91  Printed in U.S.A.
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19. If necessary, use a hammer to loosen the cov-

er.

e

g

= 3

s

330708

21. Remove the plunger.

330710
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STARTER SOLENOID TEST

This test will check the condition of the pull-in
winding and the hold-in winding inthe starter sole-
noid.

The jumper cable connected to the starter
mounting flange and the motor terminal must have
acommon connection at the negative battery post.

Starter Solenoid Test Procedure

1. Remove the rubber boot from the motor termi-
nal. Remove the nut and lock washer from the
motor terminal. Then remove the wire from the
motor terminal.

2. Connectajumper cable to the positive battery
post of a fully charged 12 volt battery. Connect the
other end of the jumper cable to the battery termi-
nal in the starter solenoid housing.

ooi

YoXe)
Oy

12 Volt Battery
Starter

Battery Terminal
Switch Terminal
Motor Terminal

g
B
o

ORhWN =

3. Connect a jumper wire to the battery terminal
and the switch terminal in the starter solenoid
housing. The jumper wire must be made from No.
10 or larger wire.

4. Connect the jumper cable with the common
connection to the starter mounting flange and the
motor terminal in the starter solenoid housing.

NOTE: Steps5and7 mustbedoneinamaximum
of 5 seconds to prevent damage to the pull-in wind-
ing and the hold-in winding.

5. Connect the jumper cable with the common
connection to the negative battery post. The pi-
nion gearon the starter drive mustcomeall the way
out rapidly and with force.

6. If the pinion gear did not come out rapidly and
with force, the pull-in winding is damaged. The
complete starter solenoid housing assembly must
be replaced.

7. Disconnect the jumper cable from the motor
terminal in the starter solenoid housing. The pi-
nion gear on the starter drive must not move to-
ward the starter drive housing.

8. If the pinion gear started to move toward the
starter drive housing, the hold-in winding is dam-
aged. The complete starter solenoid housing as-
sembly must be replaced.



4007-10

INSPECTION AND TESTING OF STATOR

STEP 38 STEP 41
Look for burned insulation on the coils of the stator. This
is an indication of a short circuit. Install a new stator.

STEP 39

Use a high watt soldering iron and rosin core solder to
solder the leads of the stator to the rectifier bridge.

Touch the leads of the ohmmeter to each lead from the
stator and the common connection. The readings must
be 0.09 to 0.11 ohm. If the readings are not as speci-
fied, a new stator must be installed.

STEP 40

Touch the leads of the ohmmeter to each lead from the
stator and the frame. If a reading shows continuity, a
new stator must be installed.

Bur 8-15670 Issued 7-90  Printed in U.S.A.
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INTRODUCTION TO UNDERCARRIAGE LIFE
REVERSE DRIVE SIDE WEAR OF THE SPROCKET AND BUSHINGS

B9210114 e B9210124
® This is the most scvere of all bushing and sprocket e Therc arc thrce wear/movement points in the
wecar The sprocket teeth make contact with the REVERSE dircction as opposed to one in FORWARD
bushings at 12 oclock Most of the torque required to
move the machinc is transferred at this point. a. Sprocket scuffing from the bushing
® The track chain bushing becomes the hinge point in b. Bushing scuffing and rotation

reverse drive operation.
c. Internal pin and bushing wear

® Reverse drive must be kept to a minimum. If reverse
drive is required, reduce the speed.

VERTICAL WEAR OF THE BUSHINGS AND SPROCKETS

&

68210134 8921014J

® This wear results when the bushing slides back and e Frequent forward and reverse shifling accelerales
fourth in the sprocket this wear



FACTORS CONTROLLING UNDERCARRIAGE WEAR

INTERMITTENT PACKING - Packing can also occur
between some of the sprocket tecth When  this
happens, the track is tightencd and releascd rapidly
causing the rccoll spring to compress and relcase. A
loud "banging” noisc will result

EXTREME REVERSE LOADING - During this opecra-
tion (loader machine with full loader bucket) the
machine is backing up a hill and the top of both track
chains are tight compressing the recoil springs. You
suddenly drive thc machine forward The loud
"banging” noise that you hear can be from one or both
recoil springs releasing.

WEAR FACTORS YOU CAN CONTROL

Good operating techniques and a good mainte-
nance program will help you to get the longest life from
your undercarriage.

Track Tension

Check the track tension frequently when you operate.
When working in mud, snow, and some sandy condi-
tions, check the track tension more often. Material will
pack on the undercarriage parts and cause the tracks
to become too tight. Always maintain the correct track
tension and always clean the undercarriage when you
arc done for the day. See page 35 for complete infor-
mation on track tcnsion and track adjustment.

Track Shoes

The shoes must provide adequatce traction and flota-
tion but must be no wider than absolutely necessary.
Flotation is the ability to stay on the surface of soft
ground or mud. Correct flotation occurs when the
grousers penetrate fully into the ground without letting
the track shoes go below the surface.

17

Track shoes that are too widc can have a damaging
effect on many of the undercarriage componcents.
Because the middle of the track shoc is fastened to the
track links, the links act as a fulcrum and must absorb
or transmit any leverage or twisting forces that occur as
the machine moves over uneven or rocky terrain. All of
the other components (sprockets, track rollers, and
idlers) resist and restrict the twisting forces of the links
As a result, most of the wear and damage causcd by
this twisting action affects the links, pins, bushings and
track plate mounting hardware. Listed below arc some
of the effects of wide track shocs.

® Resistance to turning - results in wear on the shoc
corners and twists the track chain.

® Bending, cracking or breaking the track shoces, shoc
hardware, and links.

e Constant problems with loose shoc hardwarc that
makes the bolt holes larger.

® Increased wear on links, roller flanges, and idler
flanges caused by a constant twisting of the track
chain.

® Decreasced pin and bushing life, or decreased link life
duc to clongated pin and bushing bores. This is a result
of the twisted links.

® Possible loss of lubricant in the Case Lubricated
Track pins. This will result in early pin and bushing wear



WEAR PATTERNS

Sprocket Wear on the Inside
of the Links

The following illustration shows wear caused by the
tips of the sprocket teeth on the inside of the link. This
occurs due to misalignment between the sprocket and
rear roller. Other causes can be a chain that has worn
pins and bushings, side hill operation or track shoes
that are too wide.

B900600R

Wear in the Counterbore
(Non-Lubricated Track)

This wear is caused by the same condition as was
stated under Wear on the Inside Surface of the Link -
wear caused by rotating contact with the next link when
seal failure occurs. Bushing end wear and lack of link
seperation occurs. Other kinds of causes can be side
hill operation, turning and high impact.

B9123104

29

Link Rail Spalling

This condition occurs with repeated high impact
loading with the track rollers. Machine speed, weight,
tracks that are too tight, or track shoes that are too wide
can also cause the problem. If the area of damage is
over 25 to 30%, wear life and rebuildability may be
reduced.

B912311J

Pin Boss End Wear of the Link

Wear of the pin boss is caused by sliding contact with
the track guides/rock guards. This condition is caused
by side hill operation or track shoes that are too wide.

B912312J
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MEASURING WEAR

Track Link Height

The only wear that can be measured is wear of the rail
on the track links. To measure the height of the track
links, assemble the rulers in the kit to make a depth
gauge. Make sure the areas to be measured are clean.
Make the measurement in the area shown in the fol-
lowing illustration. Make sure you hold the ruler 90° to
the track shoe. Measure 3 track links 3 to 4 feet (0.9 to
1.2 m) apart. Record the smallest measurement on the
Track Component Appraisal Form.

Moo

1900)

B900596J

Pins and Bushings (Pitch Extension)

To measure the internal bushing and pin wear,
measure the track pitch in three places on each track.
This measurement is the distance between five track
pins. Make sure the measurement is taken at least four
track links away from the master pin (non-lubricated
track). The master pin has a hole in each end. Tighten
the track to remove all slack and measure from the front
of one pin to the front of the 5th pin. See the following il-
lustration. Make a record of the measurements on the
Track Component Appraisal Form.
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IMPORTANT: The Case lubricated track will have little
pitch wear unless the seals are damaged and the lub-
ricant lost in individual joints. The dry joint will feel hot
after operation.

39

Track Rollers and Carrier Rollers

The only wear that can be measured on these rollers
is the treads. Use the large caliper from the kit and
measure both treads of each roller. If required, remove
the rock guards/track guides. When installing the rock
guards/track guides, use Loctite 242 on the threads of
the mounting bolts. When the middle track rollers are
40% worn, it is recommended that the track rollers be
rotated. Make a record of the roller measurements on
the Track Component Appraisal Form.

Make sure that you hold the caliper in the center of
the treads as this is the area of most wear. Care mustbe
taken to find the smallest worn diameter. Measure both
treads of each roller.

B900602J

Idlers

The only wear that can be measured on the idlers is
the treads. Assemble the rulers in the kit to make a
depth gauge. See the following illustration. Make sure
the treads are clean. Measure the center of the treads
as this is the area of greatest wear. Measure both sides
of the idler. Make a record of the idler measurements on
the Track Component Appraisal Form.

B900608J



SR

CAS-1950A Measuring Tool Kit.

Bur 7-44140

SPECIAL TOOL

B4007091S

Issued 11-91

5501-3

Printed in U.S.A.



5501-13

WEAR CHART FOR FORWARD AND REVERSE BUSHING
WEAR FOR SEALED TRACK WITH 6.29 IN (159.7 mm) PITCH

.‘-~/
&) B900594S
Inch Percent worn for Percent worn for (mm)
high impact conditions low impact conditions
2.00 0 0 50.80
1.99 10 8 50.55
1.98 20 16 50.29
1.97 30 24 50.04
1.96 40 32 49.78
1.95 50 40 49.53
1.94 60 48 49.28
1.93 70 56 49.02
1.92 79 64 48.77
1.91 84 72 48.51
1.90 89 76 48.26
1.89 93 80 48.01
1.88 97 83 47.75
1.87 100* 86 47.50
1.86 103 89 47.24
1.85 106 92 46.99
1.84 108 94 46.74
1.83 110 96 46.48
1.82 112 98 46.23
1.81 114 100* 45.97
1.80 116 102 45.72
1.79 118 104 45.47
1.78 120 106 45.21
1.77 122 107 44.96
1.76 124 108 44.70

*Turn pins and bushings before this point.
It is recommended pins and bushings be
replaced if wear is beyond this point.

Bur 7-44140 Issued 11-91  Printed in U.S.A
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TRACK COMPONENT APPRAISAL FORM

REPORTED BY DATE
DEALER
OWNER
OWNER ADDRESS
LOCATION OF UNIT
UNIT MODEL SIN DATE MACHINE DELIVERED
HOURMETER ACTUAL UNIT HOURS TRACK COMPONENT HOURS,
MOUNTED EQUIPMENT: FRONT REAR
TRACK SHOES: WIDTH OPEN [J CLOSED [J 1 BARHVY.DUTY [J 2BAR [ 3BAR O
CAST SELF-CLEANING ] OTHER
DOES UNIT HAVE FRONT AND REAR TRACK GUIDES CENTER ROCKGUARDS
TRACK CHAIN: SEALED TRACK [J CASE LUBRICATED TRACK [] DOES UNIT HAVE OTHER THAN CASE TRACK
COMPONENTS ITEMS
TRACK DEFLECTION LH SIDE RH SIDE
MEASUREMENTS RECORDED IN U.S. STANDARD [ METRIC [
PRESENT RECOM- % WEAR MATERIAL CONTENT
NEW DIMENSION MENDED REMAINING 25% 50% 75% 100%
DIMENSION | LEFT | RIGHT | WEARLIMIT | LEFT |RIGHT ||SAND 7 O O O
GROUSERS HGT. ROCK G 0O O 0O
LINK HEIGHT ES?\:II g S g g
IDLER FLG. HEIGHT
RACK ROLLER O o o O
WET [0 DRY [
RAIL FRONT
DIA. REAR APPLICATION TIME
CARRIER ROLLER 25% 50% 75% 100%
RAIL FRONT DOZE O O O O
DIA FEAR RP O O O O
. PUSH [ O O O
DRAW 0 O 0O O
— 0 O O O
BUSHING O.D. WEAR
NEW PRESENT DIMENSION RECOMMENDED %
DIMENSION FWD VERT. REV. WEAR LIMIT REMAINING
LH BUSHING #1
LH BUSHING #2
LH BUSHING #3
AVERAGE
RH BUSHING #1
RH BUSHING #2
RH BUSHING #3
AVERAGE
RMR%awm CHAIN PITCH ACROSS 5 PINS
LH CHAIN RH CHAIN
Ny VERmeAL LH CHAIN RH CHAIN
LH CHAIN RH CHAIN
AVERAGE AVERAGE
RIGHT HAND TRACK LEFT HAND TRACK
TRACK PITCH
_/,gJL\ ,D\ JC \ lgu._mz).;—_.v‘ ,J2 L\
= T ENNEN N [NV S ] -
RECOMMENDATIONS P CE==C \
'{//\\\\‘,\,‘
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5504-7

7. Toloosen the track, use a socket wrench and loosen 8. When the deflection is correct, tighten the valve to 45
the large adapter two turns. Let the grease flow out to 55 pound-feet (61 to 74 Nm). Install the plug.
of the large adapter until the track deflection is
correct.

Rac 8-99270 Issued 9-92 Printed in US A



10 Actuate the other ram to press the pin and bushing
out of the other link

Rac 8-99270

11

12

14

15

16

17.

18.

5504-19

Retract the ram and remove the link from the driver
and the pin from the bushing

Repeat steps 7 through 11 until the track chain is
disassembled

Remove the spaccers from the pins and scals
Rcmove the scals from the links
Clean all parts in clcaning solvent

Use a wire brush and clean the scal bore in cach
link

Usc a wire brush and clean the reservoir in cach
pin

Sec Usage Guide for Pins and Bushings and Scals

Issucd 9 92 Punted n US A



STEP 7

= - . B805027M

Loosen the large adapter in the track adjuster two turns.
Let the grease flow out of the track adjuster to release
the tension on the track.

STEP 8

Prepare the portable hydraulic press according to the
instructions of the manufacturer.

STEP 9

Iy

7% ‘.'
N
\ .

Connect the portable hydraulic press to acceptable
lifting cquipment. Put the portable hydraulic press in
position on the master pin. The master pin must be
pushed to the inside of the track when the master pin is
recmoved.

NOTE: When removing the master pin, push the pin out
2/3 of its length and check the pin for a groove caused
by wear. If the pin does not have a groove, remove it all
the way out of the track assembly. If the pin has a
groove, remove the portable hydraulic press and cut the
pin using a cutting torch. Hit the short end of the pin with
a hammer until it is inside the bushing.

Rac 8-13703

5506-7

Put the push pin in position on the master pin. Use the
portable hydraulic press to push the master pin out of
the chain. See the note on this page.

STEP 11
e :

N g

Remove the portable hydraulic press from the track.
Remove the push pin from the chain.

STEP 12

Use a prybar to separate the chain links.

Revised 9-92 Printed in U.S A
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5508-5

IDLER

Removal

1. SeeSection5506. Do steps 1through 16 under
Track Removal.

2. Lift the front of the machine until the idler is
clear of the track.

3. Put blocks under the machine to hold the ma-
chine in position.

4. Remove the cap screws and lock washers that
hold the track adjuster yoke to the mounting
brackets.

5. Remove any shims that are installed between
the mounting brackets and track adjuster yoke.
Keep the shims for installation.

6. Removethe capscrews atthe front of the track
frame.

7. Remove the cap screws, guide plates, and
shims from each side of the mounting brackets.

8. Connect a chain hoist to the mounting brack-
ets. Use the cap screws for the guide plates to hold
the chain hoist to the mounting brackets.

9. Use the chain hoist to hold the weight of the
idler during removal. Remove the idler from the
track frame by sliding the idler to the front of the
machine.

Installation
1. Check the wear plates on both sides of the

track frame. If the wear plates are worn, install new
wear plates.

2. Connect a chain hoist to the mounting brack-
ets. Use the cap screws for the guide plates to hold
the chain hoist to the idler mounting brackets.

3. Use the chain hoist to help install the idler.
Slide the idler onto the track frame. Make sure the
hole for putting oil in the idler is away from the
machine.

4. Disconnect the chain hoist from the mounting
brackets.

5. Install the cap screws for the wear plates at the
front of the track frame.

6. Install the same number of shim(s) that were
removed between the track adjuster yoke and the
mounting brackets. Install the lock washers and cap
screws.

7. See Parallel Alignment under Idler Adjustments
in this section.

8. Check the clearance between the wear plates
and the mounting brackets. The clearance is to be as
little as possible. The clearance is adjusted by adding
or removing shim(s). See Vertical Alignment under
Idler Adjustments in this section.

9. Put the guide plates in position and install the
shims and cap screws. See Center Alignment under
Idler Adjustments in this section.

10. See Section 5506 for the installation of the track.



5508-15

IDLER ADJUSTMENTS

To get maximum idler and track life the idler
must be in the correct position in the track frame.
There are three adjustments for the idler that must
be done. The adjustments are: parallel alignment,
vertical alignment and centering alignment. It is
recommended that all three adjustments be done
when it is necessary to do any single adjustment.

Parallel Alignment

1. Measure the distance from the center of the
idler shaft to the center of the cap screws that hold
the track frame to the front crossmember. Make a
record of this measurement.

2. Repeat step 1 for the other side of the idler.
3. The two measurements must be equal within

1/16 inch (1.6 mm). See step 4 if adjustment is
needed.
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1. BOTH MEASUREMENTS MUST BE EQUAL OR HAVE NO
MORE THAN 1/16 INCH (1.6 mm) DIFFERENCE.

]

llo

O

4. Adjust the parallel alignment of the idler as
follows:

a. Loosen the cap screws that hold the track
adjuster yoke to the mounting brackets.

b. Use a prybar to move the idler away from
the track adjuster yoke.

¢c. Remove the cap screws from one side of
the yoke. Be careful not to drop any shim(s)
that may be between the track adjuster yoke
and mounting bracket.

d. Addorremoveshimsasrequired to putthe
idler in the correct position.

e. Install the cap screws and shims. Do not
tighten the cap screws.

f. Repeat steps ¢, d, and e for the other side.
g. Tighten the cap screws.

5. Repeat steps 1, 2, 3, and 4 as required.

790904 A

1. SHIM(S)

Vertical Alignment

1. Put a square on the track frame next to the
idler.

2. Hold the square even with the inside edge of
the track frame.

3. Measure the distance from the idler to the

‘square. The measurement must be taken at the top

of the square. Make a record of the measurement.

4. Repeatsteps 1,2, and3forthe otherside ofthe
idler.
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DISASSEMBLY

Loosen and remove the cap screws. Loosen but do not remove the cap screws that hold the
retainer.

RS

Drain th Iubficant.’

Remove the cap screws.

Bur 8-13730 Issued 1-90  Printed in U.S.A.
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5511-11
STEP 30 STEP 33

I3

Align the end of the shaft with the O-ring with the end Install the shaft.
cap and drive the shaft into the end cap.

SR

STEP 34

STEP 31

STEP 32

i

Apply a small amount of oil to the sealing face.

Bur 8-13740 Issued 1-90  Printed in U.S.A.



6002-6

Problem: Loss of Power to One Track

Heat the oil to operating temperature and check the
setting of the pressure regulator valve. This pressure
must be known to learn the condition of the high or low

clutch.
Check the pressure for the high or low NO

clutch. Is the pressure as specified on
page 37

YES

Check the clutch cutout linkage. See
Section 9000 for adjustment procedure. Is

Loss of pressure can be caused by bad seals
in the clutch, bad sealing rings on the track
speed shaft, a worn bore in the retainer at the
front of the track speed shaft, leakage in the
modulator valve, or leakage in the transmis-
sion control valve.

1

Check the parts in the modulator valve for
wear and damage.

l

To find whether the problem is in the trans-
mission or the transmission control valve,
disconnect the tube for the high or low clutch
at the transmission control valve. Install a
steel cap on the fitting and check the
pressure again. If the pressure is as specified
on page 3, the problem is in the transmission.
Repair as required.

B911324J
1. Right High Clutch 3. Left High Clutch
2. Right Low Clutch 4. Left Low Clutch

there still a problem?
YES | NO
Troubleshooting complete.

Loss of power can also be caused by worn
friction discs in the clutches. Disassemble
the transmission and repair as necessary.
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6006-10
STEP 24

bMake é mark on t drive ear, riven ear and bo.

STEP 25

Remove the drive gear.

STEP 26

Remove the driven gear.

Bur 8-14610

STEP 27

Ahemoe and discard the sealfro th body.

STEP 28
If necessary, remove the bushings from charging pun

body.

Inspection

1. Clean all the parts in cleaning solvent. Use cor
pressed air to dry the parts.

2. Only the seal and two bushings are.available separ
tely as service parts. If there is damage to any other p:
of the charging pump, you must install a new assemb

3. Check the drive gear and the driven gear for wear a1
damage.

4. Check the body and stator support for pittin
scoring, cracks and wear.

NOTE: There is only a small amount of clearan
between the parts of the charging pump. It is possit
for the parts to look good but still be worn enough for ti
charging pump to be replaced. If troubleshootir
shows that there is not enough flow from the chargir
pump, install a new charging pump.

issued 2-90  Printed in U.S.
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TABLE OF CONTENTS

REMOVAL

1. Park the machine on a level surface and stop the
engine.

2. Remove the seat and seat plate.

3. Put the master disconnect switch in the OFF position.
Remove the batteries.

4. Remove the rear cover.

5. Disconnect the linkage from the spools in the trans-
mission control valve.

6. Disconnect the tubes from the fittings in the transmis-
sion control valve.

7. Remove the Ferry head screws from the transmis-
sion control vaive.

8. Remove the transmission control valve.

INSTALLATION

Install the transmission control valve by doing the
reverse of removal. Clean the mounting surfaces of the
transmission and transmission control valve. Install a
new gasket. Tighten the Ferry head screws to 420 to
480 pound-inches (47 to 54 Nm).

Bur 8-19040

After installation, move the transmission control
levers to check the spring force on the spool detents.
Loosen the lock nuts and turn the adjusting screws for
the detents as necessary so that the transmission
control levers move smoothly and stop in the detent po-
sitions.

Issued 10-91  Printed in U.S.A.
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. Fitting

. O-ring

. Spring

. Flow Spool
. Flow Sleeve
. Snap Ring

. Snap Ring

NO O W=
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8. Screen

9. Retainer

10. Orifice (Part of Retainer)
11. Plug

12. O-ring

13. Plug

14. O-ring

15. Piston

16. Pin

17. Spring

18. Spring Guide
19. Spring

20. Modulator Spool
21. Plug

\j}/\%,
J

.

24

25

B911174J

22. O-ring

23. Spring

24. Track Spool
25. Spring

26. Poppet

27. Snap Ring
28. Body

Issued 10-91
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% i

Remove the friction disc.

STEP 14 STEP 17

Remove the threaded rods. | Remove the sleéve and snap rings from each pin.

STEP 15

Remove the metal disc.

Bur 8-19060 Issued 10-91  Printed in U.S.A.




6016-20

Remove the retainer from the front cover. Remove the shims. '

Bur 8-19060 Issued 10-91  Printed in U.S.A.



6016-30

1. Cover

2. Seal

3. Retainer

4. Shim

5. Seal Ring

6. Bearing Cup
7. Bearing

Bur 8-19060

8. O-ring 15. Pressure Plate
9. Clutch Housing 16. Snap Ring

10. Piston Seal 17. Spring

11. Backup Ring 18. Spring Seat
12. Piston 19. Thrust Washer
13. Metal Disc (6) 20. Forward Gear

14. Friction Disc (6)
Main Shaft

B911502J

21. Needle Bearings

22. Thrust Bearing

23. Reverse Gear

24. Plug. Do not remove.
25. Main Shaft

26. Pin. Do Not Remove

Issued 10-81  Printed in U.S.A.



6016-40

STEP 142 STEP 146
Repeat steps 138 through 141 for the other piston.

STEP 143

R

Install the spring seat.

STEP 147

Lubricate the piston seals with lubriplate grease. Install
the piston.

STEP 144

L _
Put the snap ring on the shaft, the sharp edge of the
snap ring must be toward the end of the shaft.

el - STEP 148
Press the piston into the clutch housing.

STEP 145

Use CS-1 992 to compress the spring. Install the snap

ring in the groove.

Install the spring.

Bur 8-19060 Issued 10-91  Printed in U.S.A.
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STEP 198 STEP 201

nstall t yke. - Tighten the nut to 150 to 165 pound-feet (203 to 224
Nmj.

Adjusting End Play of the Shafts
STEP 202

'\%‘\ \ é%&:\ ‘ : “:; w7 g
s i D :
STEP 200 Install 0.040 inch (1 mm) of shims at the front of the
SRR —— . - pinion shafts.

STEP 203

R

Install the retainer, bolts, and hardened washers.
Tighten the bolts evenly to 360 to 480 pound-inches (40
to 54 Nm).

Bur 8-19060 lssued 10-91  Printed in U.S.A.






6017-10
STEP 14

B20:

Loosen and remove the cap screws, retainer and
shims.

Keep the retainer, it must be used as a tool during the
assembly procedure, see step 44. Discard the cap
screws, a new retainer and capscrews must be used for
assembly.

'STEP 15

B403023M
Fasten the CAS-1555 puller to the sprocket shaft.

STEP 16

Tighten the studs cvenly to remove the sprocket shaft
from the inner bearing cone.

Rac 8 72652

STEP 17

Remove the sprocket shaft.

STEP 18

Remove the face seal from the sprocket shaft bore and
housing.

NOTE: The face seal halves are a matched set. do not
mix.

Revised 9-92 Printed in US A
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STEP 61

Prevent the input shaft from turning and tighten the cap
screws 86 to 98 Ib ft (116 to 132 Nm).

STEP 62

204313

Put a new gasket on the cover. Install the cover and
Ferry head screws.

STEP 63

Tighten the Ferry head screws to 76 to 98 Ib ft (102 to
132 Nm).

Rac 8-72652

STEP 64

B403334M

Install the spacer in the bore for the sprocket shaft so
that the chamfer on the 1D of the spacer is toward the
inside.

STEP 65

Install the bull gear.

STEP 66

Remove any lubricant from the bore for the rubber ring
in the sprocket shaft.

Revised 9-92 Printed in U.S.A.



1. Cap Screw
2. Lock Washer
3. Yoke

4. Cap Screw
5. End Cover
6. Gasket

Bur 8-19090

7. Spool

8. Outer Spring
9. Inner Spring
10. Lock Nut
11. Retainer
12. O-ring

13. Small Piston
14. Seal

15. Large Piston
16. Spring Seat
17. Snap Ring

7002-3

B911206J

18. O-ring
19. Restrictor
20. Plug

21. O-ring
22. Body

Issued 10-91  Printed in U.S.A.
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STEP 25 STEP 27

&

Install the other piston as shown in the photo. Put the cover in a press and use CAS-1460-1 pusher to
compress the spring plates. Install the snap ring. Make
sure the snap ring is seated in the groove. The sharp

STEP 26 edge of the snap ring must be away from the springs.

NOTE: Spring plates are under high tension. Use
caution when installing the snap ring.

\ . PPl
Install the four brake springs on the cover as shown in
the photo.

Bur 8-19100 Issued 10-91  Printed in U.S.A.



8001-3
SPECIAL TORQUE SPECIFICATIONS

Mounting hardware for the equipment control valve.............c.c.ccococvininennn. 204 to 252 pound-inches (23 to 28 Nm)

Mounting hardware for equipMENt PUMP.....c.covuiviiriiiiiiee e 66 to 79 pound-feet (90 to 107 mm)

Bur 7-44080 Issued 11-91  Printed in U.S.A.
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SPECIFICATIONS
Output of pump.................. 17 U.S. gpm at 2000 psi at 2000 rpm (64 L/min at 13 790 kPa, 138 bar, at 2000 r/min)
Setting of main relief valve
Standard track machines..............cc.cococeieiioee . 2450 to 2600 psi (16 892 to 17 927 kPa, 169 to 179 bar)
LGP mMachings........c..ovoiiiie e 2150 to 2300 psi (14 824 to 15 858 kPa, 148 to 158 bar)

Hand pump setting for circuit relief valves (if equipped)

Auxiliary section, Aand B port...........cccccoooeiiiiiiien . 2700 to 2900 psi (18 617 to 19 995 kPa, 186 to 200 bar)

SPECIAL TOOLS

B877168M
CAS-1808 or CAS-10106 Flowmeter Fitting Kit

CAS-10280 Flowmeter

B877558M
CAS-1804 or CAS-10111 Pressure Fitting Kit

Bur 7-44020 Issued 11-91  Printed in U.S.A.
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DISASSEMBLY
STEP 1 STEP 5
Clean the eguipment pump.
STEP 2

Rem \)e the drive end cover. Do not lose the steel balls
and springs under the drive end cover.

Put the pump in a vise with soft jaws.

STEP 6

STEP 3

1. Steel Balls

- p 2. Springs
1. Alignment Marks Remove the steel balls and springs.
Make alignment marks on the parts of the pump.
STEP 7

STEP 4

f o \‘
; ‘_ » ; 1. Diaphragm
Remove the Ferry head screws. Remove the diaphragm.

Bur 7-44160 Issued 11-91  Printed in U.S.A.
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SPECIFICATIONS

MIBINUTBCIUIET ..ot e e e et et e e et e ete e e e bt ee e eaebe e e et e e ehe e e s m b b e e b e e e eeb e e eb s e eat b e e e nbe e e ebet e e sabeeebeeenbaeeenneae Gresen
Pressure Settings

Main relief valve and circuit relief valves ..., See Section 8002 for specifications and instructions
Spool Travel

NEUITAI 10 PrESSUIE ....ciiitiiiie ettt ettt sttt bttt et sh e e s st sra et er e b eae e ans 0.31 inch (7.9 mm)

NEUTAL 1O FIOBT.....ve ettt et e bbb e bt e s esae e sree e sae e e 0.58 inch (13.5 mm)
Special Torques

Bolts and nuts that fasten the sections together.........ccocviinni 346 to 422 pound-inches (39 to 47 Nm)

Relief valves and load check valves ..o 216 to 264 pound-inches (24 to 30 Nm)

AllBN NBAA SCTEWS ...ttt ettt e enereenaeanae e 48 to 108 pound-inches (5 to 12 Nm)

SPECIAL TOOL

The following special tool is used to compress the
centering springs on the spools.

CAS-1147-2 Spring Centering Tool. Shown in use on
page 10

Bur 8-19300 Issued 10-91  Printed in U.S.A.



8007-13

TILT, ANGLE, AND AUXILIARY SECTIONS

See the illustration on page 17. The auxiliary section STEP 34
has a circuit relief valve at each end of the section. The
tilt and angle sections have a load check valve at each
end of the section. The following photos show a tilt or
angle section. Use a similar procedure to disassemble
the other tilt or angle and auxiliary sections.

Disassembly
STEP 31

Fasten the section in a vise with soft jaws.

STEP 32

S8

Pull the spool from the body.

STEP 35

Loosen the Allen head screws thatfasten the spring
cap to the body.

NOTE: For assembly, tighten the Allen head screws 48
to 108 pound-inches (5 to 12 Nm).

emove the Allen head screwé that fasteh the platé to
STEP 33 the body.

NOTE: For assembly, tighten the Allen head screws 48
to 108 pound-inches (5 to 12 Nm).

STEP 36

i

Remove the Alén head screws ad ébring cap.

Remove the plate.

Bur 8-19300 Issued 10-91  Printed in U.S.A.
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INSPECTION

1. Discard all O-rings, backup rings, wipers, and seals.
2. Clean all parts in cleaning solvent.

3. Check the seals for the load check valves inside the
bodies of the sections.

Bur 8-18300

4. Check the spools and spool bores for damage and
wear.

5. Check the parts of the main relief valve and circuit
relief valves. Use new parts as necessary.

6. Inspect the other parts of the dozer control valve. if
any of the parts are damaged, install new parts.

Issued 10-91  Printed in U.S.A.



8008-9

(o]

@15

B911496J
1. Plug 7. Narrow Seal 12. Seal
2. Bushing 8. Backup Ring 13. Hardened Washer
3. Piston Rod 9. O-ring 14. Cap Screw
4. Wiper 10. Wear Ring 15. Self-Tapping Screw
5. Gland 11. Piston 16. Tube
6. Wide Seal

Tilt Cylinder

Rac 7-44091 ’ Revised 3-92 Printed in U.S.A.
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TABLE OF CONTENTS

SPECIAL TOOLS ..ottt ettt ettt ettt b b bbbt eh e e e s e b asea e e s e h e et e et e e b st s et a e 2
ADJUSTMENT OF THROTTLE LINKAGE ......oot ittt s e e 3
ADJUSTMENT OF BLADE CONTROL LEVERS ..ottt 5
ADJUSTMENT OF CONTROL LEVERS FOR BACKHOE ........cciiiiiiiiiiii it 6
ADJUSTMENT OF DIRECTION CONTROL LINKAGE............cccoene. e 7
ADJUSTMENT OF NEUTRAL START SWITCH......oit ittt 9
ADJUSTMENT OF TRACK SPEED CONTROL LINKAGE .................. e 10
ADJUSTMENT OF RANGE CONTROL LINKAGE........ooiiitiiiiiiei i 10
ADJUSTMENT OF BRAKE PEDALS ... ittt ettt s 11
ADJUSTMENT OF CLUTCH CUTOUT LINKAGE ......ccootitiiiitiiiit et 12

SPECIAL TOOLS

SRR » - e CAS-2224 F/R Gauge Block From Transmission Repair
CAS-10778 Tachometer and Sensor. Not Shown in Kit CAS-40019. Not Shown in Use.
Use. .

Bur 7-44150 Issued 11-91  Printed in U.S.A.
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ADJUSTMENT OF CLUTCH CUTOUT LINKAGE

A. 1.8 Inch (46 mm)

1. Do Brake Pedal Adjustment before doing this adjust-
ment.

2. Adjust length of center control rod (2) as required.
Adjustment is needed when a new control rod or ball
joint is installed. Adjust center control rod to specified
length as shown.

3. Adjust length of outer control rods (3) to remove all
free travel from clutch cutout linkage.

4. Tighten self-locking nut on bolt (4) to remove all end
play for pivot block yet lets pivot block move freely.

Bur 7-44150

B911788J
B. 13.4 Inch (340 mm)

5. Tighten self-locking nut to remove all end play for the
bellcranks (5) yet lets the bellcranks move freely.

6. Push down and release brake pedals 5 times to
make sure brake pedals move freely and easily.

7. With engine running at low idle, push down left brake
pedal and read transmission pressure gauge. The
reading must be zero (0) pressure. Repeat this step for
the right brake pedal.

8. With engine running at low idle, push down center
brake pedal and read transmission pressure gauge.
The reading must be 275 to 305 psi (1896 to 2103 kPa,
19 to 21 bar).

Issued 11-91  Printed in U.S.A.
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1. Lift Cylinder

2. Angle Cylinder
3. Pivot Pin

4. Nut

5. Cotter Pin

Bur 7-44110

6. Washer

7. Bushing

8. Cap Screw
9. Lock Washer
10. Mount

B911588J
11. Snap Ring 16. Plug

12. C-frame 17. Steel Ball

13. Trunnion Pin 18. Race

14. Bolt 19. Grease Fitting

15. Trunnion Holder

Issued 11-91  Printed in U.S.A.
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