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INTERVAL

SERVICE

INSTRUCTIONS

Every 2000 hours or
Yearly, whichever
occurs first

Drain, flush, and refill cooling system.

Asrequired

Replace or clean air filter element.

Repiace transmission filter element
when indicated by warning light.

Check engine oil level when indicated
by warning light.

Service electrical system when
indicated by warning light.

After rernoving and installing a wheel,

check cap screw or nut tarque every
two hours until stable.

Section 2051

Section 4002

Section 6429
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ENGINE HARD TO START OR WILL NOT START

Smoke From Exhaust

Slow Cranking Speed:

Starter must crank engine 200 to 300 rpm (r/min)
in order to ignite the diesel fuel. Check engine
speed while cranking. If cranking is slow, check
starter amperage draw to help determine the fol-
lowing problem areas: batteries, cables, solenoid,
and starting motor.

Slow cranking speed can be caused by the following
internal and external engine defects: scuffing and
scoring of pistons and cylinder walls, improper
crankshaft or camshaft end play defective rod or
crank bearing, oil pump, water pump and hydraulic
pump.

Fuel Shut-Off Not Open Completely:

improper cable adjustment, damaged cable or
cable slipping in clamps will not allow the fuel
shut-off to open completely. Check lever to be
sure it is opening completely. A partially opened
lever limits the amount of fuel to the injection
pump and results in low engine horsepower.

Low Compression:

Low compression on any cylinder makes the
engine hard to start and rough running. Make a
compression test-on the engine.

Air Filter Piugged:

A dirty filter will cause rich fuel mixtures and low
engine power. Service air filter if required.

Fuel Injection Nozzles Maifunctioning:

Low pressure, improper spray pattern, or plugged
spray orifice will affect proper combustion in
engine cylinders. Remove and test the fuel injec-
tion nozzles.

Engine Timing Incorrect;

Combustion will not occur in the cylinder at the
correct moment if the engine timing is incorrect.
This can cause pre-combustion and serious damage
to the engine. Check for proper engine timing.

Piston Rings Worn:

As piston rings become worn, they lose tension
and ability to seal and wipe lubricating oil off

10.

11.

12,

13.

cylinder walls. Take a compression test 10 determine
piston ring condition. If readings are low, squirt a
small amount of il into the cylinder and retest.
If compression comes up because the oil helps the
rings seal, it will be necessary to install new piston
rings and possibly new pistons.

Valve Push Rods Bent:

Bent push rods will affect valve operation and not
aliow cylinders to get a full charge of fuel and air,
or not exhaust properly. This can usually be dis-
tinguished by excessive valve tappet noise. Remove
cylinder cover and check for bent push rods.

Clogged Fuel Filter:
Check and service fuel filters.
Fuel Injection Nozzle Not Seated In Head:

A nozzle that is not seated in the cylinder head
will leak air and not allow enough compression to
fire the injected fuel. Check for damaged nozzle
gasket or seals, loose nozzle, or broken stud.

Tune-up Specifications Wrong:

Check for correct specifications when perferming
engine tune-up.

Piston and Cylinder Walls Scuffed and Scored:

Scuffing starts as a very small surface disturbance
of torn out metal particles. This helps break down
lubrication which increases heat and spreads the
scuffing to adjacent areas. Scuffing and scoring
are caused by malfunctioning of the lubrication
system or cooling systern, incorrect timing, pre-
combustion, lugging or overloading, improperly
fitting parts and improper break-in procedure.
Remove piston assemblies and inspect.

Cylinder Head Gasket Blown:

A blown cylinder head gasket will cause one or
maore cylinders to loose power and cause an engine
to miss. Compression leaking into the water system
can also cause the cooling system pressure to rise
and blow engine coolant out the radiator over-
flow. Take a compressicn test to help determine
a defective head gasket, or remove radiator cap,
run engine and check for gas bubbles rising in
coolant at radiator opening.
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6.

10.

Excessive Qil In Rocker Arm Compartment:

Excessive oil in rocker arm compartments can be
caused by wrong rocker arms, rocker arm shafts
indexed wrong, worn rocker arm busings, high oil
pressure and poor oil drainage back to crankcase.
Remove cylinder cover and check for above pro-
blems.

Engine Speed Too High:

Running at speeds higher than the engine is de-
signed for will aggravate all oil consumption areas
such as il pressure, ol flow, throwoff onto cylinder
walls and oil in rocker arm compartments. Check
engine speeds and set according to specifications.

Connecting Rod Bearings Worn:

Worn rod bearings cause more than normal throw-
off of lubricating oil to cylinder pistons and liners.
This excess oil is sometimes more than wom piston
oil rings can control. The oil then passes the rings
and on into the combustion chamber. Remove the
engine ¢il pan and check rod bearings for wear
using plasti-gauge. A worn rod bearing can cause
the engine to knock and have low oil pressure,

Engine Qil Too Light:

Using engine oil that is too light will aggravate alt
oil consumption areas because of additional oil
flow and leakage of the lighter oil. Light engine oil
will give lower than normal oil pressure readings.
Check tor proper weight ail and change oil if
required.

Piston Rings Not Seated:

Most piston rings will seat in the first few hours of
operation. If engine continues to use oil, it is usually
a problem other than piston rings. items that can
cause rings not to seat are: out-of-round cylinder,

11.

12.

13.

14.

‘improper deglazing of cylinders, rings installed
wreng or improper break-in procedure. Do not
add abrasives to intake system to seat rings.
If it is suspected that rings are not seated, tear
down engine and inspect.

Engine Qil Pressure Too High:

High oil pressure will cause additional oil throw-off
from connecting rod bearings for lubrication of
cylinder walls. This additional ¢il can be more oil
than worn piston rings can control. High oil pres-
sure will cause excessive oil in all areas and can
cause oil consumption. Remove engine oil pan
and adjust oil pump relief valve.

Piston Ring Installatiorr Faulty or Broken Rings:

At times, piston rings are installed wrong, upside
down or wrong size. Be sure to carefully read
instructions before installing piston rings. Damaged
rings can cause scoring of the cylinder walls and
cause the engine to use oil.

Cvlinder Head Gasket Damaged:

A cylinder head gasket can be damaged or installed
wrong allowing lubricating oil to enter the com-
bustion chamber and to be burned in the engine.
Remove cylinder head and check gasket if all other
tests check out all right.

Oil Leakage Past Valve Guides and Valve:

Excessive valve stem-to-guide clearance can cause
high oil consumption. A heavy carbon build-up on
valve stems and face is the rasult of excessive oil
leakage past valve guides, also a noticeable loss of
enging power can result.
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Fuel Filter Removal 4.  Remove the fuel supply tube, Figure 23.

1.  Disconnect the injector return tube from the fuel
filter, Figure 20.

Figure 23

5. Remove the cap screws from the fuel filter, Figure

Figure 24

Figure 21 6. Remove the fuel filter, Figure 25. Do not lose the
spacers behind the filter.

3. Remove the cap screw that holds the clamp on
the fuel supply tube, Figure 22.

Figure 25

Figure 22
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12. Lift lifters up and put a 1/2” (12 mm) diameter Qil Pump and Fuel Injection
O-ring over tappets to hold them up, Figure 77. Pump Drive

Removal

1. Pull oil pump and fuel injection pump drive from
the engine block, Figure 79.

Figure 77

13. Pull cam shaft from cylinder block, Figure 78.
Figure 79

Disassembly and Assembly

1.  Remove the snap ring from the drive gear, Figure
80.

Figure 78

Figure 80
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2.  Install the valve spring on the valve stem, Figure 5.  Install collar on valve stem, Figure 127.
124. The springs color coded yellow are the ex-
haust valve springs.

AN
WA A
_____ A A

Figure 127

Figure 124 6. Install valve keepers, Figure 128.

3. Install the spring cup on the valve stem, Figure
125.

Figure 1256 Figure 128
4. Install the valve spring compressing tool and com- 7.  Release the valve spring compressor tocl, Figure
press the valve spring, Figure 126, 129,

Figure 126 Figure 129
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11. Turn the engine crankshaft slowly until the front 13. Install new copper washers on valve cover studs.
cylinder inlet valve closes. Install the engine oil Install domed nuts on valve cover studs, Figure
pump and injection pump drive. The engine oil 171.

pump and injection pump drive must be timed by
starting the teeth meshing into the camshaft at a
4 o'clock position, Figure 169. As the drive is
pushed fully into the engine block, the master
spline will be between the 6 o’clock position and
the 7 o'clock position.

e s

"'\%ﬁ ’@"%ﬁ %&/@%?@

Py e T Y,
L3 \%%@@@

/\ Figure 171

14. Install injector return tube between cylinder head
o and engine block, Figure 172. Tighten fitting.

W R

Figure 169

12. Clean old gasket material from valve cover and Figure 172
install a new gasket. Install valve cover, Figure

156.  Install the cap screw that retains the injector return

Figure 170 Figure 173
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4.  Remove the self locking nuts from the connecting Crankshaft Removal
rod bearing cap, Figure 40,

1. Remove the Allen head cap screws from the seal
retainer plate, Figure 43.

Figure 40
5. Make sure connecting rods and bearing caps are Figure 43
marked so they can be installed in the same
position. Remove the bearing caps, Figure 41. If the 2.  Bend the tabs on the tab washers away from the
connecting rod bearing inserts are going to be heads of the cap screws on the main bearing caps,
used again, keep them in order so they can be Figure 44.

installed in their original location.

> s

P A S AL

g

T A T V]
LS
Y-S

Figure 44

Figure 41

3. Remove the cap screws and tab washer from the

6. Use a wooden block or the handle of a hammer . . -
main bearing caps, Figure 45.

and hit the connecting rod cap bolts, Figure 42.
Be careful not to damage the insert bearing.
Remaove the piston and connecting rod.

Figure 45

o

Figure 42
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52. Remove the two outer cap screws that hold the B5. Adjust the jack under the clutch housing and pry
front and rear housings together, Figure 49. Re- the two housings apart, Figure 52,
move the four cap screws from underneath the
housing. As the two outside cap screws are re-
moved the step will fall down.

Figure 49 Figure 52
53. Remove the four inner cap screws that hold the 56. Push the front housing away from the rear housing,
front and rear housings together, Figure 50. Figure 53. Block front housing in position.

PRy

Figure 50 Figure 53'

54, Disconnect the hoses at the steering cylinder, 57. Drain the oif from the engine pan, Figure 54.
Figure 51. Put & plug and cap on the hoses and

steering cylinder tubes.

Figure 51
Figure 54
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14. Bend the tabs on the tab plate over the nuts, 17. Install the separator plate with the marks on the
Figure 109, separator plate and flywhee! in alignment, Figure
112,

e o

Figure 109 _

3 ;

16. Put the three springs in the holes in the flywheel, Figure 112
Figure 110.
: 18. |nstall the outer clutch dis¢ as shown in Figure
113. Quter clutch disc has the words “flywheel
side’ stamped on it.

T
ke RS

Figure 110
Figure 113
18. Install the inner clutch disc with the large hub
toward flywheal as shown in Figure 111. 19. Install the clutch with guide pins in alignment,

Figure 114.

Figure 114
Figure 111
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81. Instalt the steering control valve, Figure 168, 84. Install the hose and tube assembly to the tube
from the steering pump, Figure 171,

Figure 168
Figure 171
B2. Install the steering valve cap screws, Figure 169.

85. Connect the hose to the tube from the steering
pump, Figure 172.

Figure 169

Figure 172

86. Tighten the bolt on the ¢lamp that holds the steer-
ing tubes, Figure 173.

Figure 170

Figure 173
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AIR CLEANER SERVICE

Service Interval

The air cleaner elerment must be serviced whenever
the restriction indicator red signal remains in view. The
restriction indicator is located on the right-hand side of
the engine.

Filter Element Service

Washing is the preferred method of cleaning the
element as it removes more dust and soot, thus restor-
ing the element to an almost new condition.

Wash the filter in Case Filter Element Cleaner,
Part No. A40910. Mix according to instructions on con-
tainer. Do not use water pressure over 40 psi (275 kPa)
at the nozzle. Let the element dry completely before
installing. Do not use compressed air to dry the element.

Use of compressed air to clean the element is
permissible but not recommended as it does not remove
carbon and soot. When using compressed air, use ho
mare than 30 psi {206 kPa) at the nozzle and keep the
nozzle a reasonable distance (no closer than 1"{25 mm)
away from the filter. Move the nozzle up and down each
pleat, blowing from the inside only.

Inspect the filter after it is clean and dry. Place a
light inside the filter and inspect for holes, tears, and
dented or bent metal covering. i meta! covering is
dented or bent, ingpect filter paper for holes or rub spots
in that area. If holes or rub spots are noted, discard the
filter and install a new filter element.

NOTE: Inspect new filter element in the same
manner. Do not accept a defective filter.

The element must be replaced after it has been
cleaned six times or once a year, whichever occurs
first.

Resetting The Restriction Indicator

After the air cleaner is serviced, the restriction
indicator must be reset. Press the reset button on the
indicater, Figure 1. When the button is released, the
red band will drop out of sight,

Figure 1 - Resetting Air Cleaner Restriction Indicator

Spark Arresting Muffler

Laws of some states or provinces can require that
this machine be equipped with a spark arrestor or spark
arresting muffler. If machine is equipped with a spark
arresting muffler, a pipe plug will be found on the side of
the muffler, Figure 3.

If the machine is equipped with a spark arresting
muffler, any replacement muffler must also be of the
spark arresting type.

The spark arresting muffler must be cleaned {loose
carbon removed} after every 100 hours of operation.

1. Remove the plug from the side of the muftler.
This is a brass plug. If 2 new plug is needed it
must be made of brass.

2. Have a second person available to block the outlet
pipe.

3. Put the fuel shutoff control in the Stop position.
4,  Apply the parking brake. Turn switch and crank
the engine for 30 seconds while the second person

blocks the outlet pipe with a rag or block of wood.

5.  Reinstall the brass plug in the muffler.
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Preliminary Checks

Before testing the charging system check the

following:

a. Battery: The battery must be at least 75%
of full charge. Refer to Specific Gravity
Check in Section 4005.

b. Connections: All connections of charging
system components must be tight and free
of corrosion, oxidation and other foreign
matter that can cause a poor cennection.

c. Drive belt: The drive belt rmust be free of
grease or oil which can cause slippage under
load. Check for proper belt tension as in-
structed in section 4007.

Testing Continuity of Cable

1.

2.

Remove connecting plug from afternator.
Turn on the key switch.

Use a voltmeter to check for battery voltage at
terminals in the plastic connector, Figure 2.

1. CONNECTION TO ALTERMATOR
WARNING LIGHT

2. CONRECTION TOQ BATTERY

3. VOLTMETER

Figure 2

a. Put one voltmeter lead in terminal 1. Put the
other voltmeter lead on a clean, paint free
spot on the chassis. The voltmeter must
indicate battery voltage. If there is no voltage,
check for a failed alternator warning bulb.

b. Put one voltmeter lead in terminal 2. Put the
other voltmeter lead on a clean, paint free

spot on the chassis. The voltmeter must
indicate battery voltage. If there is no voltage,
check for a broken wire between plastic
connector and battery or defective con-
nection at battery.

c.  If battery voltage is present at both terminals,
connect the plastic connector to the alter-
nator. Do not turn off the key switch. Check
the afternator warning light. If it is not lit,
there is an open circuit in the rotor of the
alternator. Remove the alternator for dis-
assembly and repair. If the alternator warn-
ing light is lit, do the next test.

Alternator Qutput Test

1.

2.

Remove ground cable from battery. Install battery
post adapter, Figure 1, on negative battery post
and connect cable to adapter.

NOTE: Before completing step 2, close switch on
the Sun adapter or turn the switch nut up several
turns on the Snap-On adapter.

Connect test ammeter to battery post adapter as
indicated in Figure 4.

Remove connector from alternator. Remove the
plastic cover from alternator. Short out the regula-
tor by instaliing a jumper wire as shown in Figure
3.

O [ 2
4__,—_—3--—-—'3
@ ) .1() 2 o
()
4 _ 4
<> =  7ices

1. BLACK

2. FIELD LINK
3. YELLOW

4, JUMPER WIRE

Figure 3 - Shorting Out Regulator
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TESTING THE WARNING LIGHTS

Instrument Panel Lights

There are three warning lights on the instrurment
panel: Engine oll pressure {green), alternator charge
{red), and transmission filter {amber}). See Figure 20.

When the engine is started, the green lamp will go
out guickly when engine ail pressure builds up). The red
lamp will go out when the engine is running above low
idle speed. The amber lamp will go cut when the engine
is running, but if the engine is running so slowly that the
red light flickers, the amber light also will flicker as both
are grounded through the alternator.

Hydraulic Qil Temperature Light

A fourth warning light is installed on machines
equipped with a backhoe and single hydraulic reservoir.
This red light is located on the inside of the right rear
fender.

This lamp will light when oil temperature in the
hydraulic reservoir reaches 230° F. (146° C.).

Operation of Engine Oil
Pressure Light (Green)

When the key switch is turned on, current flows
through the bulb to the oil pressure switch on the engine
and to ground. When the engine starts, pressure of the
il increases and opens the switch contacts. This breaks
the circuit and causes the bulb to be extinguished.

—

FILTER VACUUM SWITCH

2. TRANSMISSION FILTER
WARNING LISHT [AMBER)
3. KEY SWITCH
4. DIODE
5. ALTERNATOR
6. ALTERNATOR WARNING LIGHT (RED}

—
[ e Y N Y |

10
+0O

i 770253

SPLICE

STARTER SOLENGID

BATTERY

DIL 2RESSURE WARNING LIGHT (GREEN)

QIL PRESSURE SWITCH

CURRENT FLOWS IN DIRECTION DF ARROW ONMLY.

Figure 20
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CARE AND MAINTENANCE

A check sheet will be found on the last page for
use in battery inspections. Extra copies can be easily
reproduced on any office duplicator.

Electrolyte Level

The electrolyte level must be checked every 50
hours of operation or weekly. Extensive use in hot
weather will require more frequent checks because of a
more rapid water loss. If the electrolyte level is low, add
colorless, odorless drinking water or distilled water to
each cell until the fluid level rises tc the split ring at the
bottomn of the cell opening. Overfilling serves no useful
purpose and will result in poor performance, short life
and excessive corrosion around the baitery.

NOTE: Add water only, not electrolyte, when
servicing the battery.

Maintain the electrolyte level above the plates at
all times to prevent permanent damage which will result
in reduced performance and service life.

Water Usage

Excessive water usage indicates high hattery tem-
perature and/or high voltage regulator setting.

No appreciable water use over a period of time
indicates an undercharged battery. Poor cable connec-
tions or a too low voltage regulator setting can be the
cause.

Cleaning

The battery must bhe inspected periodically for
dirt and corrosion, and damage. Dirt, combined with
electrolyte or moisture on the top of the battery usually
results in @ continuous battery discharge because this
foreign material produces a path for battery current to
follow. Due to the higher voltage involved, 12-volt bat-
teries are more susceptible to energy losses of this nature
than 6 volt batteries.

The battery and cable terminals can be cleaned
using one of the following methods:

a. Use Case Battery Saver, part number
M20376, according to instructions on con-
tainer. This is a spray and wipe cleaner that
requires no water. It also prevents further
corrasion.

b. Use soda or ammonia and water and flush
battery with clear water. |f Case Battery
Saver is not available, install corrosion re-
tarding washers under the battery cable
terminals. These washers are available locally.

It is recommended that the battery be removed
and the battery carrier cleaned at the same time.
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Armature
1. Test armature as instructed under Armature Tests.

2.  Place armature in a lathe and turn down commu-
tator until all indications of wear are removed. If
the commutator must be turned down to less than
1.560in {38.1 mm) diameter, replace the armature.
Palish with very fine emery cloth.

3. DO NOT undercut insulators between the com-
mutator bars.

Field Coils

1. Check field coils as instructed under Field Coil
Tests.

Bushings

1. If the three bushings do not meet the specifications
on page 4006-3, repitace them with new parts.
Soak new bushings in engine oil for 24 hours
before installing. Do not ream bushings.

Roller Clutch {Starter Drive)

1.  The roller ciutch will rotate smoothly in one direc-
tion. It will not rotate in the opposite direction.
There must be no tendency to bind. Replace the
roller clutch if it does not meet these requirements,
ments.

2.  The roller clutch is a sealed unit and must not be
washed or lubricated.

Component Testing
Armature Tests
ARMATURE GROUND TEST

1.  Place armature in growler of tester. Turn on power,
Figure 30.

2.  Touch one test probe to armature core, the cther
probe to commutator. B test lamp glows, the
armature winding or commutator is grounded.

680377

Figure 30 - Armature Ground Test



4007-4

ALTERNATOR CHARGING CIRCUIT

The alternator charging circuit consists of the
battery, alternator with self contained voltage regulator,
key switch, alternator warning light, and related wiring.
The circuit is schematically illustrated in Figure 1.

The alternator components are the front frame
assembly, rear frame assembly, rotor, stator, voltage
regulator, and rectifier assembly which contains the
diodes.

When the key switch is turned on, battery current
flows through the alternator warning light and through
the brushes to the rotor windings. This causes the
alternator warning light to light and provides initial
current to the rotor (field} windings.

When the engine is started, the revolving rotor
induces current in the stator windings and this is fed
into the rotor windings. As increased current through
the rotor windings results in a further increase in current
generated by the stator windings, a rapid buildup of
current takes place. When voltage produced by the
stator windings is greater than the voltage of the battery,
current flows to the battery and the alternator warning
light is extinguished to show that battery charging is
taking place.

The diode pack in the rectifier changes the alter-
nating current (A.C.) generated in the stator windings
so that direct current {D.C.} is supplied to the battery
and rotor windings.

Dicdes have a high resistance to current flow in
one direction and a low resistance in the opposite direc-
tion. They are connected to permit current flow from
the alternator to the battery in the low resistance direc-
tion. The high resistance of the opposite direction pre-
vents the flow of current from the battery to the alter-
nator.

The alternator output is regulated by varying the
field current. This is accomplished through the use of a
completely transistorized voltage regulator which turns
on and shuts off the field and maintains a predeter-
mined voltage.

When the battery approaches a fully charged
condition, the voltage regulator reduces the current
supplied to the rotor fieid windings so that the charging
rate is reduced to suit battery condition. The alternator
will not charge if the alternator warning light has failed.

5
b
0
: 2
L 8
7702245
1. ROTCR 5. ALTERNATIR WARNING LIGHT
2. WOLTAGE REGULATOR 6. KEY SWITCH
3. STATOR 7. STARTER SOLENOID
4. RECTIFIER 4. BATTERY

Figure 1 - Alternator Charging Circuit



is the longer of the two spacers used on the rotor

Install spacer on rotor shaft, Figure 38. This spacer
shaft.

4,

Install seal in front frame, Figure 35.

Assembly

1.
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TR 751253

A. IRNER SLEEVE F. ROTOR

B. OUTER SLEEVE G. [DRIVE SHAFT
C. DRIVE PIN H. PORTS

D. CENTERING SPRING I. ROTARY VALVE
E. STATOR J. METERING UNWIT

Figure 3 - Steering Control Valve {Danfoss)
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ASSEMBLY

If shaft seal was removed, clean seal bore in body
and apply a light coat of No. 3 Permatex or equiva-
lent to seal bore. Then press new seal into bore,

Then install relief valve in intermediate cover so it
extends through cover 7/16 inch (11 mmj.

8. Secure the body in a vise and place intermediate
Install new O-rings on the driven gear and drive cover on body. Then place a new gasket and the
shaft front bearings. rear cover on the intermediate cover.
The front bearings are a close fit in the body, but 9.  Install the six long cap screws in holes in rear cover
when properly lined up they will shde into place. and the short cap screw in the intermediate cover.
Install the bearings at the same time with the flats Tighten cap screws evenly to 8-11 foot-pounds
together and the tapered surfaces up (toward {12-15 N m}.
gears}. Do not force the bearnngs into place. Lubri-
cating the bearings and bearing bore will aid in 10. Tighten relief valve to 10-12 foot-pounds (13-18
installation. Be sure bearing with the long sleeve is N m). Then tighten lock nut to 18-20 foot-pounds
installed in the drive shaft bore. {24-27 N m).
Lubricate both gears and install them in the body. 11. Install new filter and secure in place with washer,
Use care not to damage the shaft seal. spring and nut. Screw nut onto stud to obtain the
dimension shown in Figure 1. The nut must be
Install the rear bearings in the same manner as the properly installed to prevent damage to the reser-
front bearings with the tapered bearing surfaces voir.
towards the gears.
12. Install reservoir and align mark made during dis-
assembly. Secure reservoir in place with copper
Place new O-nng in groove in the intermediate washer and nut Tighten nut to 20-25 foot-pounds
cover. Use grease to hold O-ring in place if neces- (27-34 Nm).
sary. .
13. Place Woodruff key in slot in drive shaft. install
Place new Q-ring in groove in end of relief valve. pulley and secure n place with washer and nut,
After tightening nut, install new cotter pin.
INSTALLATION

Assemble bracket to pump, then mount bracket
to engine block with two bolts and lock washars.

Install belts on pulley and adjust so there 1s 1inch
{25 mm) deflection with firm thumb pressure mid-
way between the fan and pump pulleys. See page
4007-18.

Connect tubes to pump.

Bleed air from the hydraulic system:

a.  Fill reservoir to within 3/8 inech (10 mm} of
the filler m with Case TCH Fluid. Jack up
the tractor so the front wheels are off the
ground

b. With fuel shutoff control in Stop position,

crank engine for 10 to 15 seconds to prime
the pump. Check reservorr oil level.

¢.  Start engine and run at low wle. Turn steer-
ing wheel one full turn in each direction.
Do not turn wheels against the stops.

d.  Check reservoir oil level and add ol if required.

“e.  Turn steerning wheel until wheels are against

stops. Hold for a few seconds, then turn
wheels against stops in the opposite direction.
Perform this step several times.

f. Lower the front wheels to the ground. Check
oll level and add ol if required Dirve tractor
at low speed in a figure eight pattern to
check steenng action The steering must
operate smoothly and without hesitation.
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Assembly

1. Before reassembly of individual parts, make sure
that they are lubricated with Case TCH Fluid.
Assemble the control valve spool and sleeve, Figure
16. The fit between these two mating parts is very
close, as indicated previously, therefore perfect
alignment is required during reassembly. If the
spool is chilled in a refrigerator or deep freeze
prior to reassembly, it will ease the fitting of these
two parts, As the control valve spool and sleeve
is assembled together, it will be necessary 1o make
sure that the centering spring slots are aligned.

2. Figure 17 shows the position of the six centering

springs in the CAS-1239 special tool.

IR AN

Figure 17

Insert the special tool into the centering spring
siot in the control spool and sleeve and insert the
centering springs in the slot of the tool, Figure 18.
Using finger pressure, compress the ends of the
springs opposite the special holding tool and slide
the springs Into the control spool and sleeve as the
special tool is pushed out.

Figure 18

At this point, the cross pin {drive pin} must be
pushed through the caontrol valve spool and sleeve
until it is flush with the sleeve, Figure 19.

e
B

Figure 19
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Assembly

1.

Install check valve spring in bore, large end first.
Brrop ball onto spring and turn check valve seat,
recessed end first, into bore. Tighten valve seat
to 150 inch-pounds {16.9 N m}. Install new O-ring
on plug and install in bore.

Carefully install the spool in the sleeve with the
centering spring slots in both parts at the same
end. Rotate the spool while sliding the parts to-
gether. Check for free rotation. The spoel must
rotate freely with finger tip force at the splined
end,

Align the spring slots in the spool and sleeve and
install the centering springs. Use special tool shown
in Figure 1.

a. Insert the tool through the spring slots in
the spool and sleeve.

b. Position the springs in sets of 3 with the
arched centers together. Enter one end of
the complete spring set into the notch in the
tool with the notched corners of the springs
toward the gear end of the spool.

c.  Compress the extended end of the spring set
with your fingers. Push the springs into the
spool-sleeve assembly, using the tool to guide
the springs into the opposite slot. Center the
spring set in the sleeve and make sure the
springs are flush with the top of the sleeve.

Install the ¢cross pin in the spool-sleeve assembly.

Install the spool-sieeve assembly, splined end first,
through the gear end of the housing. Push the
sleeve into the housing with a twisting motion
{to prevent binding and damage) until flush with
the gear end of the housing.

Place a thrust washer, thrust bearing and the
remaining thrust washer on the spool. Align the
bearing and washers and install bearing retainer.

Install new seal, lip toward steering column, in
cover. Then install the quad ring and O-ring in
cover.

Place the valve housing on a clean, smooth sur-
face, gear end down. Lubricate the cover seal,
guad ring and O-ring with hydraulic ofl and install
over spool.

10.

1.

12,

13.

14.

Install four capscrews that attach the cover to the
housing. Tighten the capscrews to 250 inch-pounds
(2B.2 N m}.

Secure the valve housing in the vise with the gear
end up. Clean the gear end surface of the housing
with the palm or thumb. Be sure your hand is ciean.

Clean the rear ring and the plate in the same
manner.

Install the gear on the drivehsaft. The pin siot in
the driveshaft must be in alignment with the valleys
on the gear as illustrated in Figure 42. Then install
the drive shaft in the spool. Rotate the gear as
required until the driveshaft engages the cross pin.

NOTE: Alignment of the slot and cross pin with
the gear valleys determine proper valve timing of
the unit. If the pars slip out of position during
step 12, repeat until you are certain that correct
alignment is obtained.

=3

THLEED
CRCSS BIN
ORIVE SHART
GEAR

LS AN

Figure 42 - Gear and Cross Pin Alignment

Place the plate on the housing making sure holes
are aligned. Then place the mating gear ring on
the plate.

Place the spacer in the gear and install the end
plate. Install the seven capscrews and tighten in
increments of 50 inch-pounds (5.6 N m) until
tightened to 250 inch-pounds {28.2 N m).

Installation

See page 5007-3.
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installation

1.

if pivot pin bushings were remaoved, install new
bushings:

a.  Coat outside of bushings with light oil. Make
sure bore of axle is free of burrs.

b.  Press bushings into axle until the bushing
contacts shoulder in axle. One bushing goes
into the frant of the axle, two bushings are
located in the rear of the axle, Figure 5.

Install O-ring in groove on end of pivot pin.

Install thrust washer in recess at front and rear-of axie.

Install a sealing ring over both thrust washers,

Coat the inside of the pivot pin bushings with
grease. Jack up the axle so the pivot pin can be
installed, carefully aligning the axie bores with
bores in the frame so that the pivot pin can be
tapped into place.

Install pivot pin until retaining pin holes are lined
up. Install retaining pin.

Install plug at front of frame.

Lubricate axle at grease fitting on axle. Use Case
FDL multipurpose gear lubricant or SAE 140 gear
lubricant. Lubricate until lubricant starts to run out
front and rear of axle.

TOE IN ADJUSTMENT

The toe in at the front of the wheels should be

1/8 inch {3 mm). Measurements are taken at the front
and rear of the wheel rims to determine the amount of
toe in. Adjustment is made by turning the tie rod at
the rear of the axle.

Measuring Toe In

1.

2,

Park the magchine with the wheels straight ahead.

Measure the distance between the front of the
wheel rims at points level with the wheel centers
and paraliel to the center line of the front axie.

3. Repeat measurement at the rear of the wheel rims.

4. The measurement at the front of the tires should
be 1/8 inch {3 mm) less than the measurement at
the rear of the wheel rims.

Adjustment

1. . Loosen lock nut at both ends of tie rod.

2.  Tum the tie rod as required to increase or decrease

toe in. Then tighten the lock nuts.

£
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MEASUREMENT B MUST BE 1/B IN
(3 mm) LESS THAM MEASUREMENT
A WITH THE WHEELS STRAIGHT
AHEAD

1.
2.
3.

TIE ROD 761224

LOCK MUT
WHEEL RIM

Figure 6 - Toe In Adjustment



Figure 35 Figure 38

38. Remove the cap screws from the transmission 41. Remove the cap screws from the clutch housing,
cover, Figure 36. Figure 39.

Figure 36 Figure 39

30, Remove the transmission cover plate, Figure 37. 42. Disconnect the throttle cable, Figure 40.

Figure 37 Figure 40

40. Loosen the lock nut on the ciutch adjustment cap 43. Disconnect the throttle cable spring, Figure 41.
screw. Turn clutch adjustment cap screw in until
clutch pedal comes all the way up, Figure 38.
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30. Turn the cuter cover over and tap the bearing out
with a punch and hammer, Figure 91.

775508

Figure 91

CLUTCH ASSEMBLY

1. Inspect the springs, bearings, and release levers
for wear and cracks.

2. Inspect the pressure plate, replace if it is cracked,
deeply scored or blued.

3. Install the outer cover bearing, Figure 92.

Figure 93

5. Put the K9812917 base plate on a clean bench.
Put the three code 14 spacers around the center
of the base plate. Position the spacers so that
when the pressure plate is put on the base plate
the spacers are below the release lever lugs, Figure

Figure 92

_\,-@-
\&%
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4. Install the cuter cover bearing snap ring, Figure 93.

Figure 94
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17. Install the two outside cap screws underneath the
front housing through the front and rear housings
and into the steps, Figure 144

Figure 146
21. Remove the stand fram beneath the rear housing.

22. Install the backhoe tubes and clamping hardware.

Figure 144
23. Install the dipstick housing using a new gasket,

18. Install the remaining cap screws that hold the front Figure 147,
and rear housings together, Figure 145. ;

Figure 147

Figure 145 24. Connect the tube from the hydraulic pump to the
backhoe, Figure 148.
19. Remove theiack.

20. Remove the blocks of wood from between the
axle and main frame, Figure 146.

Figure 148
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1..375 Inch (9.6 mm} Round Bar
2. .75 Inch (19 mm}
3. .18 Inch (4.6 mm)

Figure 3 - Detent Installation Toaol
Removal

1. Remove backhoe, if so equipped, as instructed in
Section 9100.

2.  Loosen the nuts on the loader strut rods. Remove
the cotter pins and flat washers from the drawbar
hinge pin and remove struts from pin.

3. Support drawbar with a floor jack or suitable lifting
device and remave self-locking nuts from drawbar
hinge brackets.

4. Remove nuts and bolts from rear mounting bracket
and remove drawbar, Figure 4.

Figure 4

5.

if machine was equipped with backhoe, remove
backhaoe mounting arms, Figure 5. The arms weigh
approximately 120 pounds {54 kg). Provide suitable
lifting equipment or additional help when remov-
ing the arms.

Figure 5

Have on hand clean drain pans and containers
that will hold approximately 5 U.S. gallons {18.9
litres} and drain the rear axle.

Remove selectamatic oil filter restriction indicator
sending unit, Figure 6.

Figure B

Disconnect wire from sending unit and place out
af the way.
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21. Using a suitable gear puller and stepped plate 23. Remove reverse gear, Figure 51.
remove the teverse gear from the input shaft,
Figure 49.

NQTE: If stepped plate is not available, a 1 inch
{25 mm) diameter bolt will work in place of the
stepped plate.

Figure 51

24. Remove spacer from pinion shaft, Figure b2.

1. Stepped Plate

Figure 48

22. Remove spacer from reverse gear, Figure 50,

Figure 52

25. To remove bearings from reverse gear, remove
snap ring, Figure 53.

NOTE: Remove bearings only if inspection indicates
they must be replaced.

Figure 50

Figure 53
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44. Remove the bearing retaining plate, Figure 1C2. 47. Remaove the self-locking nuts from the tis bolts,
Figure 105.

Figure 102
45. Remove the pinion bearing cup shims, Figure 103. Figure 105
Keep shims together. They will be used during 48, Remove the two tie bolts that were retained by
assembly. self-locking nuts, Figure 106.

Figure 103

Figure 106

46. Lift out the pinion bearing cup, rigure 104. The
cup should lift out but may have to be tapped out
with a punch and hammer.

Figure 104
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7. Install bearing cup by tapping with a soft hammer, 2. Install pinion shaft in housing, Figure 157,
Figure 154,

§ 775147

Figure 167
Figure 154

3. Install the shaft spacer, Pigure 158.
8. Install snap ring in input shaft mounting hole,
Figure 155.

Figure 158

Figure 155 4. Install tapered roller bearing, Figure 159.

Pinion Shaft and #
Differential Adjustments '

1. Install separator plate over tie bolts as shown in
Figure 156.
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Figure 159

Figure 156
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55. Turn adjusting nut on the side opposite the ring
gear teeth in and the opposite nut ocut the same
amount until clearance is between .007-.009 inch
{0.17-0.22 mmy}, Figure 206.

Figure 208

59. Bend tabs against differential cap retaining cap
screws, Figure 209,

kg

Figure 206

56, Install adjusting nut retaining clip, Figure 207.
Tighten cap screw and bend tab against head.

Figure 209

60. Apply oiled red lead or equivalent marking paste
to several teeth of ring gear, Figure 210.

Figure 207

57. Repeat step 56 for opposite side.

B8. Tighten differential cap retaining cap screws to
120 foot-pounds {163 N m)}, Figure 208,

Lk

Figure 210
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40. Remove self-locking nuts, Figure 254,

Figure 257

Figure 254 44. Remove input shaft, Figure 258,

41. Remove spacers, Figure 255,

Figure 258

45. Remove bearing plate cap screws one at a time,

Figure 255 Figure 259.

42. Remove stepped washer, shims and spacer, Figure

Figure 256 Figure 259

43. Remove separator plate, Figure 257. 46. Apply Loctite 271 red to the cap screws, Figure
260,
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14. Install counter gear assembly, Figure 312, 17. Install retaining plate, tab washer and cap screw,
Figure 315.

- .
»

",

nd

Figure 312
Figure 315
15. Place shuttle housing in position, being sure that i .
all gear teeth are in alignment, Figure 313. 18. Align all gears and lower housing into position,

Figure 316.

Figure 313

Figure 316
16. Install counter gear shaft, Figure 314,

19. Place forward bearing in position, Figure 317.

"
775243,

Figure 314 Figure 317
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36. Raise tractor with a suitable lifting device and 39.  Install pump mounting plate using a new gasket,
remove stands or blocks. Lower tractor to the Figure 362.
fioor.

37. Instzll ROPS using a chain hoist capable of lifting
1000 pounds {454 kg}, Figure 360.

Figure 362

40. Install hydraulic pump outlet tube retaining plate,
Figure 363. Install a new O-ring on pump outlet
tube,

Figure 360

38. install cap screws, flat washers and lock washers
and tighten to 170 foot-pounds (231 N m}, Figure
361,

1. Retaining Plate

Figure 363

41. Install @ new O-ring on pump inlet tube. [nstall
selectamatic pump and secure tube clamp to top
of pump, Figure 364.

Figure 361

Figure 364
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Remove brake drum using puller:

17.

15. Remove inner seal, Figure 22,

Refer to page 6425-4 and install K960618

brake drum puller, Figure 24.

a.

NOTE: Use 1/2 - 13 NC x 5 inches jack bolts

{not supplied with tocl).

gy

Figure 22

remove inner bearing cup,

Using a suitable puller

Figure 23.

16.

Figure 24

Shop made puller can be used as shown in

Figure 25.

Figure 23

Figure 25
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Install nuts and lock washers on studs. Tighten
the nuts evenly to a turque of 75 foot-pounds (102

N mj}, Figure 79.

3.

Install keys in axle shaft and install brake drum by
driving it onte shaft with puller and heavy hammer,

Figure 77.
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Figure 79

release

’

drive was removed

hand final
differential iock pedal.

if right

4,

Figure 77

Install fender and connect light wires, Figure 80.

5.

on

Installiat

NOTE: Check the axle seal in the rear axle case before

installing final drive. Replace if damaged.

Connect a hoist which has the ability to lift 1000

pounds (454 kg) to the final drive.

1.

Lift the final drive and bring it inte an alignment

with the rear axle housing.

2.

Install final drive into

the rear axle housing, Figure 78.

Figure 80

Install rear wheels and tighten the nuts to a torque

of 120 foot

6.

pounds (163 N m}, Figure 81.

Figure 78

Figure 81



6. Remove shims from idler gear shaft, Figure 11.

Figure 11

7. Hemoveidler gear, Figure 12.

Figure 12

8. Lay idler gear on bench and remove one of the
larger snap rings, Figure 13.

Figure 13

8. Turn gear over and tap ball bearing out with a soft
hammer, Figure 14,
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46, Remove shaft seal from cover plate, Figure 51. Assembly

1.  Wash all parts in clean solvent and blow dry with
moisture free compressed air.

2. If needle roller bearings were removed, place
housing in a press and, using bearing tool shown
on page 6431-3, press new bearings into housing,
Figure 53. Press bearings flush with housing. Do
not drive bearings into housing with a hammer;
damage to needle bearing rollers will result.

'Figure 51

47. If needle bearings are to be replaced, drive bearings
out of housing using a suitable driver, Figure 52.

Figure 53

3. If idler shaft was rernoved, install new idler shaft,
Figure 54.

Yy
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41. Install cap screw, Figure 91, 43. Install PTO guard, Figure 93.

)
Figure 91 Figure 93
42. Install nut and new sealing washer, Figure 92. 44, Install nuts and lock washers on PTO guard mount-

ing studs, Figure 94.

Figure 92
Figure 94
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6. Remove shims from idler gear shaft, Figure 11. 8. Lay idler gear on bench and remove one of the
larger snap rings, Figure 13.

Lt

Figure 11

7. Remove idler gear, Figure 12,

9.  Turn gear over and tap ball bearing out with a soft
hammer, Figure 14,

Figure 12 SRy S ¥ e
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46, Remove shaft seal from cover plate, Figure 51. Assembly

g g g

1. Wash all parts in clean solvent and blow dry with
moisture free compressed air.

2. If needle roller bearings were removed, place
housing in a press and, using bearing tool shown
on page 6431-3, press new bearings into housing,
Figure 53. Press bearings flush with housing. Do
not drive bearings into housing with a hammer;
damage to needle bearing rollers will result.

Figure 51

47. If needle bearings are to be replaced, drive bearings
out of housing using a suitable driver, Figure 52.

Figure 53

3.  If idler shaft was removed, install new idler shaft,
Figure 54.

Figure 52

Figure 54
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41. Install cap screw, Figure 91. 43. Install PTO guard, Figure 93.

4

Figure 91 Figure 93

42. Install nut and new sealing washer, Figure 92. 44. Install nuts and lock washers on PTO guard mount-
ing studs, Figure 94.

#

Figure 92
Figure 94
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12

13.

4.

Put the loader strut rods over the pin in the draw- 15. Filt the rear axie housing with oil specified in Section
bar and install the flat washers and cotter pins. 1050.
Tighten the rear nuts on the strut rods to a torque 16. Adjust the brakes. See below.
of 15-20 foot-pounds (20-27 N m}.

17. If the machine is equipped with a backhoe, install
Tighten the front nuts on the strut rods to a torque backhoe. See Section 9100.
of 100-120 foot-pounds (135-163 N m}.

BRAKE ADJUSTMENT
Lse a jack and lift the tractor until the rear wheels 7. Loosen the lock nut and tighten the nut on the
are above the ground. Put a stand under the rear right-hand brake rod until the right-hand wheel
axle housing to hold tractor in position. can just be turned by hand.
Lock the two brake pedals together. 8.  Turn both rear wheeis by hand to be sure that
both the left-hand and the right-hand brakes are

Put the gear shift levers in the Neutral position. adjusted evenly. Tighten the lock nuts.
Loosen the lock nut and tighten the nut on the 9.  Use a jack and lift the tractor until the stand can
left-hand brake rod until the left-hand wheel can be removed from under the rear axle housing.
not be turned by hand. Pull the stand out from under the tractor.
Loosen the nut on the left-hand brake rod until the 10. Lower the tractor to the ground.
left-hand wheel can be turned freely by hand.

11. Operate the machine. Check the operation of the

Engage the park brake until the left-hand wheel
can just be turned by hand.

brakes. The brakes must engage evenly without
binding or overheating.
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TROUBLE SHOOTING

Problem: Poor Operation of a Single Circuit Only
if only one circuit is performing poorly the problem is in that circuit. Possible causes are worn cylinder packing,
secondary relief valve (if used) setting to low or leaking, leaking load check valve or worn spool ar spool bore.

CHECK DETAILED INSTRUCTIONS

1. Check cylinder packing.

a. Loader lift cylinger. a. Raise loader arm to full height and block in place. Discennect tube

at rod end of each cylinder and loosen clamp and slide tube away
from fitting. Start engine and run at full throttle. Move control

lever to the Raise position, hold in place and check for leakage at
each cylinder. Any ieakage indicates worn packing and repair of

that cylinder. Checking leakage in the opposite direction cannot be
done unless the pistons are prevented from bottoming in the cylinder.
In almost all cases, leakage in one direction will result in leakage in
the opposite direction.

b.  Loader buckat cylinder. b.  Raise loader arm, completely dump the bucket and rest bucket on
the floor. Disconnect hose at rod end of each cylinder, Start
engine and run at full throttle. Move control lever to the Dump
position, hold in piace and check for leakage. Any leakage
indicates worn packing and repair of that cylinder. Leakage in
one direction usually results in the opposite direction.

c. Backhoe boom cyiinder. C. Raise the backhoe boom and block in position. Disconnect the hose
at the closed end of the boom cylinder. Start the engine and run at
full throttle. Hold the control lever to raise the boom and check for
leakage. Any leakage indicates worn packing and repair of that
cylinder.

d. Backhoe dipper cylinder. d. Raise the backhoe boom and completely extend the dipper cylinder
and biock in position. Disconnect the hose at the rod end of the
cylinder. Start the engine and run at full throttle. Hold the control
lever in the In positon and check for leakage. Any lsakage indicates
worn packing and cylinder repair.

e. Backhoe bucket cylinder. e, Completely extend the bucket cylinder. Disconnect the hose at the
rod end of the bucket cylinder. Start the engine and run at full
throttle. Hold the control lever in the Curl position and check for
leakage. Any leakage indicates worn packing and cylinder repair.

1. Backhoe swing cylinder. f. Swing the backhoe all the way to the left. Start the engine and run
at full throttle. Hold the control lever in the Left position and check
for leakage out of the left-hand swing cylinder breather. Any leakage
indicates worn packing and cylinder repair. Swing the backhoe all
the way to the right. Start the engine and run at full throttle. Hold
the control lever in the Right position and check for leakage out of
the right-hand swing cylinder breather. Any leakage indicates worn
packing and repair of the cylinder.

dg. Backhoe stabilizer cylinder g. Block up the rear of the machine so the stabilizer can be completely
lowered without touching the floor. Disconnect the line to the rod
end of the cylinder. Start the engine-and run at full throttle. Hold
the control lever in the Down position and check for leakage. Any
leakage indicates worn packing and repair of that cyiinder.
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PART NO. CESCRIPTION

FLOWMETER
218-266 3/4 NPT TO 2-1/18-12 <IC ADAFTER
218-206 1-1/16-12 JIC SWIVEL FITTING
218-5221 I-1/16-12 CIC SWIVEL TEE

374 [.D. DOUBLE BRAID HOSE. -

CUT- TG 8 FOOT LENGTH OR AS DESIREC.

DISCONMECT HOSE AN COMMZCT FLOWMETER QUTLET
DISCONMECT FOSE AN COMMECT FLOWMETER INLET

Figure 11
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SECONDARY RELIEF VALVE
ADJUSTMENT

The secondary relief valves an this machine are

nonadjustable and nonrepairable. f a reifief valve does
not relieve at the specified pressure, it must be replaced.

LOADER MAIN RELIEF VALVE

Adjustment

Models With Single Reservoir

The main relief valve is nonadjustable and non-

repairable. If the relief valve does not relieve at the
specified pressure, it must be replaced.

Models With Dual Reservoirs

1.

Remove accumulated dirt from main relief valve
and surrounding area. The relief valve is located at
the spool end of the control valve next to the [ift
spoal.

Remove the small hex cap. The large hex is the
relief valve body.

Remove the spring and poppet from the valve
body. The poppet is held by the fit of a sealing
ring. Check the candition of the sealing ring and
replace as required.

Add shims to poppet stem to increase pressure
setting or remove shims to decrease pressure
setting. Shims are available in .010, .020 and .040
inch (0.264, 0.508 and 1.016 mm) thicknesses.

Install poppet, spring and cap and check pressure
setting again.

Pressure Check

1.

The hydraulic oil must be warm 120° F. {49° C.}
or control valve inlet hose must be very warm to
the touch. To warm the oil, hold the control lever
in Rollback for 15 seconds, then return the control
lever to Neutral for 30 seconds. Repeat this cycle
until oil temperature is as specified.

Rest Loader bucket flat on the ficor.

Drill and tap a cap nut, part number 218-335 to
connect your pressure gauge into the hydraulic
system. The gauge must register 3000 psi (20 680
kPa) and the hose must be long enough so the
gauge can be viewed from the operators seat.

Install a tee, part number 218-5221 between the
pump outlet tube and the backhoe inlet hose an
backhoe models or the loader valve iniet hose on
loader only machines.

Install the drilled cap to tee and connect the gauge
to cap.

Start the engine and run at full throttle. Hold the
loader bucket control lever in Roliback position
and observe the pressure gauge. The pressure
gauge must indicate 1760 = B0 psi (12 066 + 344
kPa).
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If the pump has been disassembled because of
low output and the pump body and gears are
found to be serviceable, it can be assumed that
the seal package is probably defective, requiring
end cover replacement.

inspect the pressure plate for scoring, pitting and
excessive wear.

Assembly

1.

1.

Position gears in body as shown in Figure 11. The
check valve spring in the driven gear must be up.

CHECK VALVE SPRING UP
Figure 11 - Installing Gears

If the shaft seal was remaved, press in a new seal.
The seal must be square to the bushing within
.002 inch {.051 mm) and pressed in .010 inch
{.254 mm) - .020 inch {.508 mm) below the edge
of the seal bore.

Coat the smooth side of the pressure plate with a
light, clean grease and position on end cover as
shown in Figure 6. Then coat the O-ring with
grease and position in groove formed by tha pres-
sure plate and end cover. S

Set body on work bench with gears up and install
end cover over gears being careful not to damage
the shaft seal. When end cover starts on dowel
pins invert the pump and set the pump on open
jaws of vise. Strike the body with a soft hammer
untii the body is seated against the end cover.

1. PRESSURE PLATE MUST BE
INSTALLED AS SHOWN

Figure 12 - Pressure Piate Installed

Secure the end cover to the body with the eight
ferry head botts (four long and four short). Torque
the bolts evenly to 26-36 foot-pounds (33-47 N m).
Torque bolts in sequence as shown in Figure 13.

. i G 704415
Figure 13 - Torque Sequence
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1. PUMP FLOW

2. RETURH 0T%

3. INLET PORT

40 MATE RELIEF VALVE
5. RELIEF VALVE POPPET
§. RETURM PASSASE

Figure 2 - Main Relief Valve Operation
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Operation
General 8 §
The lpader control valve is a two-spool, ssries- ﬂ
open center valve mounted on the right-hand side of the
lpader frame.
The lift spool is a four-position spoot as follows: 3

powver in, power out, float, and neutral.

The bucket spool is a three position spoot as fol-
lows: power in, powser out, and neutral,

A nonadjustable, pilot operated relief valve at the
controt valve infet prevents excessive pressure in the
hydraulic system whenever a valve spool is actuated.

L.oad check valves are located between the work
ports and spools to prevent reverse flow of oil as a spool
is moved into a power position from neutral.

B
5

The valve is not equipped with overload (secondary}
relief valves.

Gil Flow, Spools in Neutral

With the control valve spools in Neutral, oil flows

from the iniet straight through the open center passage : I it I | 3
to the outiet as shown in Figure 6. i | I Ll
b J
741050 A
1. PUMP PRESSURE 4. B PURT 7. A& PORTY
2. STATIC CIE §. INLET 8. LIFT SPOOL
3. MAIN RELIEF VALVE 6. ET 9. 3UCKET SPOIL

Figure 6 - Oil Flow, Spools in Neutrat
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HYDRAULIC RESERVOIR AND
FILTER SERVICE

Tranemission and Selsotamatic
System Hydraulic Oil Filter

The ansmission fiter slement must be changed

after the frst 50 hours and every 503 hours thereaftar.
Also change the elemernt when the vallow warning light
on the instrument penel remains [t afisr the machine
has rurt for 30 minutes at 1863 ram {r/mind.

1.

Remove the plug and drain the wansmission ofl

BOTE: The wenamission off must be changed aftey
svery 10D hours. I the off drained from the rang
mission i 1o he used sgain, drain inic a clean
containgr and cover while servicing the il

Ramove the housing cap screws and the filter
housing.

Remove the bypass filter assembly and the filier
glerment, Discard the elemant,

Clean the bypass filter assembiy in clean solvent
snd blow dry with molsture Trae comprassed al,
Make sure the wire sureen is thoroughly clean.

instsl Bl element and the byness filer o by,

install 2 new gasket on the filter housing and instal
the fiter housing.

Re surs that the drain plug is instalied and il trans-
mission with approvimetely 8 ULE, gelions 1227
#res of the ofl snecified in Section 1050, Hthe off
that was drained from the transmission is to be
umed again, fiter it before B I8 pul In the wane

FYHSSION.

Figurs 11 - Ol Filter

(i Lave! Cheak

Check the transmission oll leveal every 10 hours or
daily. The dipstick Is josated in the oparator's compart-
maent, Oi leval is checked with the engine stopped, O
laval must Da betwean the marks on the dipstick,

Figure 12 - Dipstick Lotstion
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Adjustment No. 7
Sensing Unit Cable

For this setting it is necessary to have weight on
the lower links but the top link disconnected, so that no
campression or tension load is applied to the response
unit.

With weight on the lower links and the top link
disconnected, plate selector knob in the Depth centrol
position. After releasing the locknut, screw the cable
adjuster {3} fully inwards to ensure that there is slackness
in the cable. Move control lever {1} rearwards until it
touches the quadrant spring and start the engine. Allow
linkage to rise to full height and reach the Hold position
then stop the engine. With control lever touching gquad-
rant spring (4}, screw the adjuster (3} outwards until the
linkage commences to creep down then screw the
adjuster inwards nine-and-a-quarter turns. Hold the
adjuster stationary and tighten the locknut.

CONTROL LEYER
SFRING CARRIER KUT
CABLE ADJUSTER
3PRING

B L o

Figure 22 - Setting the Sensing Unit Cable

HYDRAULIC PUMP

General

The hydraulic pump consists of a body which
houses the two gears. The gears are supported by bush-
ings which not only provide bearings for the gear shafts
but also seal the side faces of the gears against oil leak-
age. Most of the leakage which takes place in the gear
type pump is through the clearance between gear side
faces and the shaft bushings. The bushings are there-
fore pressure loaded by oil from the outlet side of the
pump inte the space between the inner bushings and
the pump body. These spaces are sealed by O-rings and
as the bushing area under pressure In the space is slightly
greater than the area under pressure between the gears,
the pressure in the space will push the bushings against
the gears. The complete gear and bushing assembly will
therefare be pressed against the body side cover at all
output pressures and leakage between the gear side
faces is reduced to a minimum.

The cover plate is bolted on top of the pump body
and is fitted with a pressure relief valve which limits the
pump output pressure and prevents the pump from being
overloaded.

Removal and Installation

1.  Remove the backhoe as instructed in Section 9100,
if equipped.

2. Remove dirt and grease from the power take-off
unit and surrounding area.

3. The pump is located inside the power take-off
housing and te gain access to the pump the power
take-off unit must be removed.

4.  Remove the power take-off unit as instructed in
Section 6431.
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Push the cylinder out of the axle case.

Install a large O-ring on the front of the ram cy-
linder.

Install a gasket on the axle case.
Push the ram cylinder intc the axle housing.
Align the ram cylinder holes with the holes in the

axle housing. Install the ram shaft and right-hand
bracket.

Locking Latch

1.

2.

Put a drain pan below the ram cylinder cover,

Remove the cap screws and bolts from the ram
cylinder cover.

Remove the ram cylinder cover and place on a
clean bench.

Turn the lever to the engaged position and remove
the snap ring from the end of the latch pin.

Remove the lever and the dirt seal.

Remove the latch pin locating screw from the
ram cylinder cover boss and remaove the inner
snap ring.

Push the latch pin in out of the ram cylinder cover
and remove the O-ring, spacer and spring from
the latch pin.

Do not attempt to remove the two pins in the
ram cylinder cover unless they are to be replaced.

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

If a pin is to be replaced, two new holes must be
drilled as shown in Figure 32,

Press the new pins into the ram cylinder cover
until they are .728-.718 inch (18.49-18.24 mm)
from the cover.

Install the spring, spacer and O-ring on the latch
pin.

Lubricate the latch pin with clean transmission oil
and install in the ram cylinder cover.

Align the latch pin groove with the locating screw
hole in the cover.

Clean the locating screw and apply Loctite 242
blue to the screw. install the screw until it touches
the bottom of the groove in the latch pin, then
turn it back out one quarter of a turn.

Push latch pin into position to compress the spring
and expose the inner snap ring groove.

Install snap ring. Lubricate the latch pin and grease
and install the dirt seal.

Instzll the tatch lever in the engaged positon and
secure in place with the snap ring.

Operate the latch lever several times to assure
proper operation.

Apply a thin coat of form-in-piace gasket material,
Case part no. M20704, or equivalent to ram cylin-
der cover.

jnstall the ram cylinder cover on the cylinder hous-
ing.
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4.

Install O-rings and backup ring in piston grooves
as shown in Figure 9.

Place a support under rod at piston end, Figure 8.
Install pisten assembly on rod and secure in place
with self locking nut. Tighten nut to specifications
on page 8090-3.

Secure the cylinder tube in a vise and thoroughly
lubricate the cylinder wall and piston with clean
hydraulic oil. Install the piston rod straight into the
tube. After the piston has started into the smooth
portion of the tube, push gland into tube and install

gland retaining ring. Install gland retaining nut
finger tight.

7. If assembling a swing cylinder, align the fitting
hole in the gland with the hole in the cylinder tube
and install fitting. Tighten gland retaining nut.

8. The piston rod can now be worked farther into
the tube with a rod through the rod eye or a soft
hammer.

9. If assembling a swing cylinder, install ball check
relief valve. Be sure ball and spring are in the proper
position and tighten plug.

BOOM AND DIPPER CYLINDERS

Disassembly

1.

Secure cylinder in vise using care not to distort the
tube. Remave the gland retaining cap.

Carefuily pull the piston rod from the cylinder.
Pull the rod straight out to prevent damage to the
cylinder wall.

Secure piston rod eye in a vise and remove piston
nut, Figure 10. Nut torque is 400-500 foot-pounds
(542678 N m). :

1. Clamp Across Rod Eye

Figure 10 - Removing Piston Bolt

Remove piston assembly and piston spacer from
piston rod. Remove piston O-rings and backup
rings.

5. Remove gland from rod. If necessary, the gland
may be driven off the rod with a soft hammer.
Refer to Figure 11 and disassemble gland.

Inspection

1. Wash parts in cleaning sclvent and dry with mois-
ture free compressed air.

2.  Discard piston and gland Q-rings, backup rings,
rod wiper and other parts found to be excessively
worn.

3.  Shine a light into the cylinder tube. If it has deep
grocves or score marks, or has been severely
damaged in any way, it must be replaced.

4. Inspect piston rod for alignment. Replace if bent;
do not attempt to straighten.

5.  Before assembling the cylinder, remove any minor
nicks, scratches, etc. on the rod or in the cylinder
tube with a medium grit emery cloth. Polish with a
rotary motion rather than lengthwise.

6. Scoring, pitting, etc. are signs of possible oil con-
tamination. Check hydraulic oil for contamination.

7. Remove closed end fitting being careful not to
lose spring. Remove ciosed end tube and remove
and discard O-rings and backup rings.
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27. Remove the cap screw from the suction tube 30.
clamp, Figure 22. Remove the suction tube.

k-4

Figure 22
31.
28. Connect a chain hoist to the loader upright, Figure
23.
32.
33.
34,

Figure 23

29. Remove the bolts and cap screws from the step.
Pry the step back to disengage the dowel pin at
the front of the step. Lower the step down out of
the way. Remove the cap screws from the loader

" B, e«
Figure 24

Remove the loader upright, Figure 25,

wen 775850 1

it b g g

Figure 26

Disconnect the hoses on the right-hand Jift cylinder.
Put a plug and cap in the hoses and tubes.

Remove the snap ring from the pivot pin on the
inside of the right-hand Iift cylinder.

Pull the pivot pin from the right-hand lift cylinder
while supporting the lift cylinder., Remove the
right-hand lift cylinder.

Disconnect the lcader lift cylinder cross tubes at
the tees, Figure 26.

Figure 26
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770153

E/8 THCH 30LT LENGTHS:
1. 2-1/4 INCHES (57 mm) 3. 1-3/4 INCHZS (44 mm) B. REFER TO TORQUING PROCECURE
2, 2-3/4 INCHES (70 mm) 4. 1-1/2 INCHES (38 mm) IN THIS SECTION

Figure 54 - Loader Upright Instailation
Dual Reservoir Loader and Backhoe
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