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FOREWORD

This repair manual provides information for the proper servicing and overhaul of Thomas Model T103 and T133
Compact Loaders and is an essential publication for all service personnel carrying out repairs and maintenance
procedures.

This manual covers units produced in 08/82 and later. Special service instructions are identified by loader serial
number or applicable production dates throughout the text.

The manual is divided into 8 sections, each divided into subsections. Each subsection contains information on
general operating principles, detailed inspection and overhaul and, where applicable, trouble shooting, special
tools and specifications.

The material contained in this manual was correct at the time of going to print but Thomas policy is one of
continuous improvement and the right to change prices, specifications, equipment or design at anytime without
notice is reserved. All data in this: manual is subject to production variations, so overall dimensions and weights
should be considered as approxlmate only and illustrations do not necessarily depict the unit to standard built
specifications.

Thomas Equipment Ltd.

Copyright © Thomas Equipment Ltd., July 1, 1986



SERIAL NUMBERS

THOMAS

MODEL NO.

207-133

\J SERIAL NO.

LE000101

MANUFACTURED BY

THOMAS EQUIPMENT LTD.
CENTREVILLE, N.B. CANADA

1678 Fig. 1

A vehicle identification plate is located on the inside of the
fuel tank above the engine compariment cover at the rear of
the machine (fig. 1 item A).

Whenever effecting repair or overhaul of the Thomas
Compact Loader, the relevant information should be noted
and used when referring to service bulletins or ordering
parts.

This plate is stamped with the following information:
¢ Model number
e Serial number

It is important when ordering replacement parts or making a
service Inquiry to provide both the mode! number and serial
number of your Thomas loader.

R.H. and LH. when menticned in the manual is always
referred from the drivers seat locking in a forward position.



& SAFETY PRECAUTIONS &

Practically all Service work involves the need to drive the
loader. The Operator's Manual, supplied with each loader,
contains detailed safety precautions relating to Driving,
Operating and Servicing that loader. These precautions are
as applicable {0 the service technician as they are o the
operator, and should be read, understood and practiced by
ali personnel.

Prior to undertaking any maintenance, repair, overhaul,
dismantling or re-assembly operations, whether within a
workshop facility or out “in the field", consideration should
be given to factors that may have an effect upon Safety, not
only upon the mechanic carrying out the work, but also upon
bystanders.

PERSONAL CONSIDERATIONS

The wrong clothes or carelessness in dress can cause
accidents. Check to see that you are suitably clothed.

Some jobs require special protective equipment.

Skin Protection

Used motor oil may cause skin cancer. Follow work
practises that minimize the amount of skin exposed and
length of time used oil stays on skin.

Eye Protection

The smallest eye injury may cause loss of vision. injury
can be avoided by wearing eye protection when engaged
in chiselling, grinding, discing, welding, painting, etc.

Breathing Protection

Fumes, dust and paint spray are unpleasant and harmful.
These can be avoided by wearing respiratory protection.
Hearing Protection

Loud noise may damage your hearing and the greater the
exposure the worse the damage. If you feel the noise
excessive, wear ear protection.

Hand Protection

It is advisable to use a protective cream before work to
preventirritation and skin contamination. Afier work clean
your hands with soap and water. Solvenis such as white
spirit, paraffin, etc., may harm the skin.

Foot Protection

Substantial or protective footwear with reinforced toe-
caps will protect your feet from falling objects. Additional-
ly, oil-resistant soles will help to avoid slipping.

Special Clothing
For certain work it may be necessary to wear flame or
acld-resistant clothing.

Avoid injury through incorrect handling of components.
Make sure you are capable of lifting the object. if in doubt
get help.

EQUIPMENT CONSIDERATIONS

« Machine Guards

Before using any machine, check to ensure that the
machine guards are in position and serviceable, These
guards not only prevent parts of the body or clothing
coming in contact with the moving parts of the machine,
but also ward off objects that might fly off the machine and
cause injury.

« Lifting Appliances

Always ensure that lifting equipment, such as chains,
slings, liting brackets, hooks and eyes are thoroughly
checked before use. Ifin doubt, select stronger equipment
than is hecessary. '

Never stand under a suspended load orraised implement.

« Compressed Air

The pressure from a compressed air line is often as high
as 100 PSI (6.9 BAR} 7 (kgiferm®). It is perfectly safe if
used correctly. Any misuse may cause injury.

Never use compressed air to blow dust, filing, dirt, etc,,
away from your work area unless the correct type of
nozzle is fitted.

Compressed air is not a cleaning agent, it will only move
dust, etc., from one place to another. Look around before
using an air hose as bystanders may get grit into their
eyes, ears or skin.

» Hand Tools

Many cuts, abrasions and injuries are caused by defective
tools. Never use the wrong tool for the job, as this
generally leads either to some injury, or to a poor job.

Never use

— A hammer with a loose head or split handle.

— Spanners or wrenches with splayed or worn jaws.

— Wrenches or files as hammers; or drills, clevis pins or
bolts as punches.

For removing or reptacing hardened pins use a copper or
brass drift rather than a hammer.

For diseantiing, overhaul and assembly of major and sub
components, always use the Special Service Tools re¢-
ommended.

These will reduce the work effort, labor time and the repair
cost.

Always keep tools clean and in good working order.,

« Electricity

Electricity has become so familiarin day to day usage, that
its potentially dangerous properties are often overlooked.
Misuse of electrical equipment can endanger life,

Before using any electrical equipment — particularly
portable appliances — make a visual chack to make sure
that the cable is not worn or frayed and that the plugs,
sockets, etc., are intact. Make sure you know where the
nearest isolating switch for your equipment is located.



GENERAL CONSIDERATIONS

« Solvents

Use only cleaning fluids and solvents that are known to be
safe. Cerlain types of fluids can cause damage to
components such as seals, etc., and can cause skin
irritation, Solvents should be checked that they are
suitable not onily for the cleaning of components and
individual parts, but alsp that they do not affect the
personal safety of the user.

» Housekeeping

Many injuries result from tripping or slipping over, or on,
objects or material left lying around by a careless worker.
Prevent these accidents from occurring. If you notice a
hazard, don't ignore it — remove it.

A clean, hazard-free place of work improves the surround-
ings and daily environment for everybody.

» Fire

Fire has no respect for persons or property. The destruc-
tion that a fire can cause is not always fully realized.
Everyone must be constantly on guard.

— Extinguish matches / cigars / cigarettes, etc., before
throwing them away.

-— Work cleanly, disposing of waste material into proper
containers:

— Locate the fire extinguishers and find out how to
operate them.

— Do not panic — warn those near and raise the alarm,

— Do not allow or use an open flame near the loader fusl
tank, battery or component parts.

» First Aid

In the type of work that mechanics are engaged in, dirt,
grease, fine dusts, etc.,, all settle upon the skin and
clothing. If & cut, abrasion or burn is disregarded it may be
found that a septic condition has formed within a short
time. What appears at first to be trivial could become
painful and injurious. it only takes a few minutes to have a
fresh cut dressed, but it will take longer if you neglect it.
Make sure you know where the First Aid box is located.

+ Cleanliness

Cleanliness of the loader hydraulic system is essential for
optimum performance. When carrying out service and
repairs plug all hose ends and component connections to
prevent dirt entry.

Clean the exterior of all components before carrying out
any form of repair. Dirt and abrasive dust can reduce the
efficiency and working life of a component and lead o
costly replacement. Use of a high pressure washer or
steam cleaner is recommended.

OPERATIONAL CONSIDERATIONS

Stop the engine, if at all possible, hefore performing any
service.

Place a wamning sign on loaders which, due to service or
overhaul, would be dangerous to start. Disconnect the
battery leads If leaving such a unit unattended.

Do not attempt to start the engine while standing beside
the loader or aftempt to by-pass the safety start system.

Avoid prolonged running of the engine in a closed building
orin an area with inadequate ventilation as exhaust fumes
are highly oxic.

Always turn the radiator cap to the first stop, to allow
pressure in the system to dissipate when the coolant is
hot.

Never work beneath a loader which is an soft ground.
Always take the unit to an area which has a hard working
surface — prefefably concrete.

If it is found necessary to raise the loader for ease of
servicing or repair, make sure that safe and stable
supports are installed, beneath the main frame, before
commencing work.

Use footsteps or working platforms when servicing those
areas of a loader that are not within easy reach.

Before loosening any hoses or tubes, switch off the
engine, remave all pressure in the lines by operating the
foot pedals several times. This will remove the danger of
personal injury by oil pressure.

Prior to pressure testing, make sure all hoses and
connectors not only of the loader, but also those of the test
equipment, are in good condition and tightly sealed.
Pressure readings must be taken with the gauges spec-
ffied. The correct procedure should be rigidly observed to
prevent damage to the system or the equipment, and to
eliminate the possibility of personal injury.

Always lower equipment to the ground when leaving the
loader.

If high lift attachments are installed on a loader heware of
overhead power, electric or telephone cables when trav-
gling. Drop aftachment near to ground level o increase
stability and minimize risks.

Do not park or attempt to service a loader on an incline. If
unavoidable, take extra care and block all wheels.

Escaping hydraulic/diesel tiuid under pressure can pen-
etrate the skin causing serious injury. Do not use your
hand to check for leaks. Use a piece of cardboard or paper
to search for leaks. Stop engine and relieve pressure
before connecting or disconnecting lines. Tighten all
connections before starting engine or pressurizing lines. If
any fluid is injected into the skin, obtain medical attention
immediately or gangrene may resuit.



« Prior to removing wheels and tires from a loader, check to
determine whether additional ballast (liquid or weights)
has been added. Seek assistance and use suitable
equipment to support the weight of the wheel assembly.

« When inflating tires beware of over inflation — constantly
check the pressure. Over inflation can cause tires to burst
and result in personal injury.

Safety precautions are very seldom the figment of some-
one's imagination. They are the result of sad experience,
where most likely someone has paid dearly through per-
sonal injury.

Heed these precautions and you will protect yourself accord-
ingly. Disregard them and you may duplicate the sad
experience of others,

SERVICE TECHNIQUES

A. SERVICE SAFETY

Appropriate service methods and proper repair procedures
are essential for the safe, reliable operation of all motor
vehicles as well as the personal safety of the individual doing
the work. This Shop Manual provides general directions for
accomplishing service and repair work with tested, effective
techniques. Following them will help assure reliability.

There are numerous variations in procedures, techniques,
tools, and parts for servicing vehicles, as well as in the skill of
the individual deing the work. This Manua! cannot possibly
anticipate all such variations and provide advice or cautions
as to each. Accordingly, anyone who departs from the
instructions provided in this Manual must first establish that
he compromises neither his personal safety nor the vehicle
integrity by his choice of methods, tools or parts.

B. SERVICE TECHNIQUES

Clean the exterior of all cornponents before carrying out any
form of repair. Dirt and abrasive dust can reduce the efficient
working life of a component and lead to costly replacement.

Time spent on the preparation and cleanliness of working
surfaces will pay dividends in making the job easier and
safer and will result in overhauted components being more
reliable and efficient in operation.

Use cleaning fluids which are known to be safe. Certain
types of fluid can cause damage to ‘O’ rings and cause skin
irritation. Solvents should be checked that they are suitable
for the cleaning of components and also that they do not risk
the personal safety of the user.

Replace 'O’ rings, seals or gaskels whenever they are
disturbed. Never mix new and old seals or ‘O rings,
regardless of condition. Always lubricate new seals and ‘O’
rings with hydraulic oil before installation.

When replacing compbnent parts use the correct tool for the
job.

HOSES AND TUBES

Always replace hoses and tubes if the end connections are
damaged.

When instaliing a new hose locsely connect each end and
make sure the hose takes up the designed position before
tightening the connection. Clamps should be tightened
sufficiently to hold the hose without crushing and to prevent
chafing.

The hoses are the arteries of the unit, be surg they are in
good condition when carrying out repairs or maintenance
otherwise the maching's output and productivity will be
affected.

After hose replacement to a moving component check the
hose does not foul by moving the component through the
complete range of travel.

Be sure any hose which has been installed is not kinked or
twisted.

Hose connections which are damaged, dented, crushed or
leaking, restrict oil flow and the productivity of the compon-
ents being served. Connectors which show signs of move-
ment from the original swaged position have failed, and will
ultimately separate completely.

A hose with a chafed outer cover will allow water entry,
Concealed corrosion of the wire reinforcement will sub-
sequently occur along the hose length with resultant hose
failure.

Ballooning of the hose indicates an intemal leakage due to
structural failure. This condition rapidiy deteriorates and total
hose failure soon occurs.

Kinked, crushed, stretched or deformed hoses generally
suffer internal structural damage which can result in oil
restriction, a reduction in the speed of operation and ultimate
hose failure.

Free-moving, unsupported hoses must never be allowed to
touch sach other or related working surfaces. This causes
chafing which reduces hose life.



BEARINGS

Bearings which are considered suitable for further service
should be cleaned in a suitable solvent and immersed in
clean lubricating oil until required.

Installation of a bearing can be classified in two ways: press
fit on rotating parts such as shafts, and gears, and push fit
into static locations such as reduction gear housings. Where
possible, always install the bearing onto the rotating com-
ponent first.

Use the correct tools or a press, to install a bearing or
bushing. In the absence of the correct tools or press, heatthe
bearings and/or the casing in hot oil to assist the installation
of the bearing.

When beatings or bushings are removed always carefully
check that the bearing is free from discoloration and signs of
over-heating. Also check for mechanical damage such as
excessive clearance, nicks and scuffing. If in doubt replace
the bearings or bushings.

Bearings should never be removed unless absolutely neces-
sary. Always use the recommended puller to reduce the risk
of bearing or related component damage.

The reliability and durability of a unit depends on the
effective operation of the many types of bearings and
bushings which are incorporated in the complete assembly.

These bearings and bushings are subjected, in normal
operation, to high working loads and adverse conditions.

Be sure during normal routine servicing, maintenance or
repair that bearings are given the right attention and are
installed with care.

1282 Fig. A

PRESSURE TESTING

Prior to pressure testing be sure all hoses are in good
condition and all connections tight. Pressure readings must
be taken with gauges of specified pressure ratings.

- The correct procedure should be rigidly observed to prevent

damage to the system or the equipment and to eliminate the
possibility of personal injury.

To avoid personal inlllu ser-
vice the [oader wiih the beom
arm down and the bucket or
attachment on the ground. If
it is necessary to service the
loader with the boom arms
ralsed be sure to engage the
boom locks (fin. A & B). Never
work under oraround aloader
with raised boom arms with-
outthe hoom locks engaged.

A\ WARNING

1283

Fig. B
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SECTION 1

1.1.1 SpecHications:

T103 T133
Pump type ..o, Gear
Capacity (at rated RPM and 9 GPM 145 GPM
Pressure). . eveeree e (34.1 l/m) (85 I/m)
Rated RPM...ccceeeeive e 2800 2550
Rated Pressure .......cccvveevevvevnenee. 2150 PSI (148 Bar)
Reservoir Capacity ..........ccoveenene 8 gal. (30,3 1)
Fluid tYDe..cccoi e 10W30 API class SE,
CD oil
FIltration....ccccocemvmviresinene e s 10 Micron
Filtration, reservoir......ev.eveeevenee. Twa, 100 micron
elements

Series type with float
on lift and detent on

auxiliary
Ol COOIBF et 440 BTU
Cylinders.....cvircerererrnrennnns LIFT TILT
TYPE et ricscssnrnneranssnsnees Double Acting Double Acting
Qty. per machine.................. 2 2
Bore dia. ...occcevevieceernnene 2in. 25in.
Rod dia. ...ovriceeirenrveennierannnns 1.25 in. 1.125in.
SHOKE vt crrerecrrrrennenans 27.125in. 13.375 in.

1.1.2 General Information — Hydraulic System
Operation:
{Refer to illustration 1.1.2)

Oilflows from the hydraulic reservoir (1) through a 100
micron element (2) located in the reservoir to the hydraulic

pump (3).

The hydraulic pump (3) is a gear type pump which is
driven by a shaft through the hydrostatic drive pumps (4) at
engine speed. The hydraulic pump (3) capacity is directly

HYDRAULICS

refated to engine speed. Oil goes from the hydraulic pump
(3) to the hydraulic control valve (5).

The hydraulic control valve (5) is equipped with an
adjustable relief valve (6) which is set at 2150 PS! (148
BAR). The hydraulic control valve (5) is a 3 spool, mono
block, series type valve. The third spool provides hydraulic
flow to the two bucket cylinders (7). The center spool
provides flow to the auxiliary hydraulic circuit (8) allowing
operation of hydraulic attachments and tools. The center
spool is equipped with a detent position to allow constant
flow to the auxiliary hydraulic circuit (8). The first spool
provides hydraulic flow to the two boom lift cylinders (9). The
lift section spool is equipped with a float position.

il flows from the control valve to the hydraulic filter
(10). The hydraulic filter {10} has a replaceable 10 micron
element with a built in by-pass valve to allow the hydraulic
fluid to fiow if the element is plugged.

Qil flows from the hydraulic filter (10) through a 440
BTU hydraulic ol cooler (11). Oil flows from the hydraulic oil
cooler (11) to atee {12) located at the hydrautic reservair (1).
Qil flows from the tee (12) into the hydraulic reservoir (1)
through a 100 micron etement (13) and also to the hydros-
tatic drive pump (4) charge pump inlet (14). All hydraulic oil
fiowing to the hydrostatic drive pumps passes first through
the 10 micron hydraulic fiiter (10) and the hydrauiic oil cooler

{11).

To prevent personal injury
do not service the loader with-
out instructlon or taking
the necessary safety precau-
tions. Before working on the
loader see the warnings and
Instructions atthe

nning
of the service manual.




HYDRAULIC/HYDROSTATIC CIRCUIT
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SECTION 1

1.1.3 Control Functions:

The T103 compact loader has a rated lift capacity of
*1000 Ibs. (454 kg.) to full height. The T133 has a rated lift
capacity of 1300 lbs. (590 kg.). Operation of the loader
hydraulic functions are controlled by three foot pedals (fig.
1.1.3).

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat belt fastened around
you.

A\ wrrninG

Boom Lift — The L.H. pedal is the boom lift control (fig.
1.1.3). To raise the boom press on the heel (2) of the pedal.
To lower the boom press con the toe (1) of the pedal. Firm
pressure on the toe (1) of the peda! will lock the boom in float
position. This allows the bucket to follow the ground as the
loader moves backward.

Auxiliary Hydraulics — The center pedal is used to engage
the auxiliary hydraulic circuit to power an attachment such as

a back hoe. Pressing on the toe (3) of the pedal provides.

hydraulic pressure to the female quick-connect coupling
located at the front of the boom arms. Firm pressure on the
toe (3) of the pedal places the valve in detent position
providing a continuous flow of hydraulic oil to the attach-
ment. Pressing on the heel of the pedal (4) provides
hydraulic pressure to the male guick-connect coupling
reversing the flow of hydraulic oil. When the auxiliary circuit
is not in use retumn the foot pedal to neutral position
otherwise starting the loader may be difficult or impossihle
and damage to the starler may occur.

Return auxiliary hydraulic
foot pedal to neutral position
when not in use.

IMPORTANT

Tlcn pre\lr(ent ;;erfona‘lhingun{
A vrrvinG B

ng the loader.

Bucket Tilt — The R.H. pedal is the bucket tilt (dump)
control. Pressing on the toe (5) of the pedal will dump the
bucket. Pressing on the heel {8) of the pedal will roll the
bucket back.

*with equipment specified in section 8

10

HYDRAULICS

Fig. 1.1.3

1.1.4 Maintenance Schedule:

First (Hours) Every {Hours}

Oil level, check ........crveeneeeen. 8 8
Oil filter, change.......ccccoeeus 50 150
Qil cooler, clean...........c...... 8 8
General system check

(leaks et} e, 8 8
Cylinders, Iubricate .............. B 8
Reservoir filters, change...... 1000 1000
Hydraulic oll, change............ 1000 1000

1.2 GEAR PUMP

OUTLET
PORT

1315




SECTION 1

1.2.1 Specifications:
T103 T133

PUmMp, tYPE. i, Gear
Displacement .......cococnerninens Bdcu in. 1.4Bcu.in

- (13.8c.c) (e4.3 c.c)
Capacity (at rated speed 9 GPM 14.5 GPM

and pressure)......c (34.1 Ifm) {55 I’m)

Rated speed (RPM)............ 2800 2550

Rated pressure .............eu... 2150 PSI (148 BAR)
Rotation .....ceceeemerisninsenennnn. RLH. (viewed from shaft end)
Tie bolt torque......coveeeeiiiiens 26-28 ft. bs. (34-38 N.M.)

1.2.2 General Information:

The hydraulic gear pump (fig. 1.2.2) is mounted at
the end of the two hydrostatic piston drive pumps. The
splined shaft of the hydraulic gear purnp is driven by the
internal splined shaft of the front hydrostatic pump at engine
crankshaft speed. The output flow of the hydraulic gear
pump is directly related to engine speed. Maximum output
will be at full rated engine speed.

Qil is drawn from the hydraulic oil reservoir and
enters the hydraulic gear pump at the inlet port. The oil is
pressurized and is directed through the outlet port to the
hydraulic control valve for boom, bucket and auxiliary
hydraulic functions.

1.2.3 Testing — Hydrauiic Pump Flow:
Use test equipment which will meet the following perform-
ance figures when performing the test:

Flow Meter — Capable of reading up to 30 GPM (114 I/m)
and equipped with a flow control valve.

Pressure Gauge — Capable of reading up to 3000 PSI
(206.9 BAR).

1. This test must be performed with the engine running.
Before performing the test, block the loader securely with
all four wheels clear of the ground.

2. Raise the seat and remove the front shield.

3. Disconnectthe line between the hydraulic gear pump and
control valve (fig. 1.2.3A).

HYDRAULICS

1310 Fig. 1.2.3A

When making repairs to the
hydraulic system, keep all
|MPORTANT E’arts clean and remove dirt

om the work area, Use caps
and plugs on all lines and
apenings.

4. Connect the hydraulic tester between the gear pump and
the hydraulic control valve (fig. 1.2.3B).

The inlet hose from the hydraulic tester connects to the outlet
port of the hydraulic gear pump.

The outlet hose from the tester connects to the control valve
inlet port. Ensure the flow control on the hydraulic tester is
fully open before starting the engine to prevent damage to
the gear pump.

To prevent personal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.

A\ warninG

There is no relief valve
protecting the pump when
the tester is connected. To
prevent pumrdama e do not
close the valve on the tester
all the way or exceed 2150
PSI (148 BAR).

IMPORTANT

11



SECTION 1 HYDRAULICS

When making repalrs to the
hydraullc system, keep all

IMPORTANT [tk
and flugs on all lines and
apenings.

REMOVAL —

1. Raise the seat and remove the front shield.

To prevent personal Injury
never repair or tighten hy-

LMV draulic hoses or fittings with

the engine running or the

system under pressure.

2. Disconnect the line between the hydraulic oil reservoir
{fig. 1.2.4a) and the hydraulic gear pump at the gear
pump inlet port. Cap the hose with a 3/4 inch N.P.T. cap

1323 Fig. 1.2.3B to prevent loss of hydraulic oil. .

3. Disconnect the line between the hydraulic gear pump and
5. With the flow control on the tester fully open, start the hydraulic control valve {fig. 1.2.4a).
engine and run it until it reaches normal operating
temperature.

6. Set the engine speed to 1700 RPM and record the flow
meter reading under no load conditions. (Refer to section
4.4 on ssetting the engine speed).

7. Apply load gradually to 2150 PSI (148 BAR). Correct the
engine speed to 1700 RPM by increasing the throttle.
Record the flow meter reading under load.

NOTE: The flow readings taken at no load and at 2150 PSi
(148 BAR) must be at a constant 1700 RPM. if the
RPM [s not kept constant, the flow, readings will be
incorrect and pump efficiency will not be determined
properly.

8. Determine pump efficiency by dividing the no-load read-
ing into the 2150 PSI (148 BAR) reading. !f the efficiency
is less than 75% the pump should be repaired or if
necessary replaced.

9. Disconnect the tester. If the pump is not to be removed
from the loader reconnect the hydraulic line between the
control vaive and gear pump.

1.24 Removal and Replacement:

4
I,
To prevent personal Injurx 1. CONTROL VALVE
: do not work on a loader wit 2. LINE, GEAR PUMP TO CONTROL VALVE
LUELHIHIEY the boom amms in a raised 3. LINE, GEAR PUMP INLET TO RESERVOIR
ocks are engaged. 4. GEAR PUMP
1311 Fig. 1.2.4a
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SECTION 1

4. Remove the two (2) bolts which hold the hydraulic gear
pump 1o the hydrostatic pump (fig. 1.2.4b).

5. Remove the hydraulic gear pump from the hydrostatic
pump {fig. 1.2.4b).

HYDRAULICS

1321 Fig. 1.2.4b

REASSEMBLY —

1. Install 2 new O-Ring on the mounting flange of the
hydraulic gear pump (fig. 1.2.4c).

2. Install the hydraulic gear pump on the hydrostatic pump.

3. Install the two (2} mounting bolts and torque to 27-31 {t.
Ibs. (36.6-42 N.M. (fig. 1.2.4d).

1320

Fig. 1.2.4c

1319 Fig. 1.2.4d

4, Install the hydraulic line between the gear pump and
hydraulic contro! valve.

5. Install the hydraulic hose from the oil reservoir at the gear
pump inlet.

6. Install the front shield and lower the seat.

To prevent damage after re-
moval or repair of hydraulic
components refer to start up
. procedure sect. 1.2.6.

IMPORTANT

1.2.5 Disassembly and Inspection:

Before disassembling the pump, clean the bady with a
suitable solvent and dry with compressed air. Ensure all
openings are plugged to prevent solvent entering the pump.
Mark the pump across the front plate, body and back plate to
assist reassembly.

To avold eye Injury use
safety goggles when clean-
ing with compressed air.

A\ WARNING
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1324 Fig. 1.2.5
1. TIE BOLTS 4. BODY 7. DIAPHRAGM 11. SPRING
2. BACK PLATE ASSEMBLY 5. DRIVE GEAR 8. BACK-UP GASKET 12. BALL
3. O-RING 6. IDLER GEAR 9. PROTECTCR GASKET 13. FRONT PLATE
10. DIAPHRAGM SEAL 14, SHAFT SEAL
DISASSEMBLY — (Refer to fig. 1.2.5) 7. Ramove and discard the back-up gasket (8), protector
gasket (9) and the diaphragm seal (10} from the front

1. Remove the eight tie bolts (1). plate

2. Hold the pump in both hands and tap the drive shait
against a wooden block to separate the front plate (13)
from the back plate {2). The body (4) will remain with
either the front plate or back plate.

8. Remove and discard the shaft seal (14) from the front
plate.

3. To separate the body from the section it remains with,

place the drive gear (5} in the body and tap the protruding INSPECTION —

haft with i .
end of the gear shaft with a plastic mallet 1. Thoroughly clean and dry all parts.

4. Remove O-Ring (3} from the back plate and discard. 2. Inspect the shaft and gear assemblies for roughness or

5. Using a sharp tool remove and discard the diaphragm (7) excessive wear at the bearing and seal areas.

from the front plate. . .
3. Inspect the gear faces for scoring or excessive wear.

6. Remove the two springs (11) and two balls (12) from the Carefully remove any sharp areas on the gear teeth with
front plate. emery cioth.

14




4.

5,

SECTION 1

inspect the bearings in the front and back plate. The

bearings are an integral part of the front and back plate

and are not serviced separately. The complete plate
should be changed if the following conditions are not met.

(&) The bearings in the front plate should be fiush with
the raised portions of the groove pattern.

{b) The oil grooves inthe bearings should line up with the
dowl pin holes and be 180° apart for both front and
back plate.

(c) The inside diameter of each bearing should not
exceed .691 in. (17.551 mm).

Inspect the gear pockets of the body for excessive
scoring or wear.

REASSEMBLY —

The diaphragm, back-up gasket, diaphragm seal, protector
gasket, o-ring and shaft seal should be replaced as new
parts during reassembly.

1.

10.

1.

12

Using a dull tool, fit the diaphragm seal (10}, into the
grocve in the front plate with the open part of the “V"
section facing down.

Press the protector gasket (9) and the back-up gasket
(8) into the diaphragm seal.

. Insert the two steel balls (12) into their respective seats

and place the two springs (11) over the balls.

Place the diaphragm (7) on top of the back-up gasket
with the bronze face up.

Check that the entire diaphragm fits inside the raised rim
of the diaphragm seal.

Dip the gear assemblies in system oil and install into the
front plaile bearings.

. Appiy a thin coat of heavy grease to both milled faces of

the body. Install the body over the gears onto the front
plate. The halfmoon, port cavities in the body must face
away from the front plate and the small drilled hole in
one of the cavities must face the oullet (pressure) side of
the pump.

. Install O-Ring (3) in the groove on the backplate.
. Slide the back plate over the gear shafts until the dowel

pins are engaged.

Install and evenly tighten the eight tie bolts (1). Torgue
to 25-28 ft. Ibs. {34-38 N.M.).

Dip the shaft seal (14) in system fiuid and install it on the
drive shaft being careful not to cut the rubber sealing lip.
Fully seat the seal info the recessed bore in the front
plate.

Rotate the pump shaft by hand. A small amount of
resistance should be felt, however, the pump should
tumn freely aiter a short period of use.

HYDRAULICS

To prevent damage after re-

I M P 0 RT ANT moval or repair of hydrautic
components refer to start up

procedure sect. 1.2.6.

1.2.6 Start-up After Repair:

To prevent damage on stari-up, after draining the hydraulic
oil reservoir or replacing major hydraulic or hydrostatic
components, follow the procedures below:

1. Fill the hydraulic oil reservoir to the correct level with
10W30 AP classification SE, CD oil. Refer o section
1.7.3 for procedure and capacities.

2. On diesel engines — with the throttle lever set in the off
position, intermittently turn the engine over with the
starter motor for approximately two (2) minutes. This
allows both the gear pump and hydrostatic drive pump
draw oil from the reservoir ensuring the system is full on
start-up.

On gasoiine engines — disconnect the coil wire and
follow the above procedure.

3. Start the engine and run it at half throtlle with no
hydraulics engaged for several minutes.

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat beft fastened around
you.

4. With the engine running at half throttle, operate the
hydraulic control valve to build up pressure at 3 second
intervals for approximately three (3) minutes.

5. Increase the engine speed to full throttle, operate the
hydraulic control valve to build up pressure at 3 second
intervals for approximately three minutes.

6. Shut off the engine and check for leaks.

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat belt fastened around
you.

A\ wArNING
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HYDRAULICS

1.3 CONTROL VALVE

NOTE: PRICR TO S/N LC000210
AND LEOQ0537

THE POSITION OF THE BUCKET
CONTROL SECTION {3; AND BOOM
CONTROL SECTION (5) ARE
REVERSED.

1. INLET PORT
2. MAIN RELIEF VALVE
3. BUCKET CONTROL SECTION

02 4. AUX. HYDRAULIC CONTROL SECTION
13

5. BOOM CONTROL SECTION
6. OUTLET PORT
7. LOAD CHECK (3)

Fig. 1.3

1.3.1 Specifications:
Model....ccoiiiiiarn, Dv32
Valve type....cococvennnen. 3 spool, monoblock,
series type with float
on boom & aux. detent
Flow capability .............. 20 GPM (75.7 I/m)

Main relief, type............
Main relief, setting ........ '
Load check.....cvvvrenunn.

Pilot operated, adjustable
2150 PSI (148 BAR)
one per valve circuit

1.3.2 General Information:
LOADER CONTROL VALVE

The loader hydraulic control vaive is a series type, mono
block valve. The valve contains 3 spools which control
loader bucket, auxiliary hydraulic and boom operations.

The spocls are hardened, ground, chrome plated steel.
Each spool is selectively fitted to the section spool bore.
Because of this selective fitting, the spools are not inter-
changeable or serviced individually. Each spool is sealed at
the rear with an O-Ring and at the front with an O-Ring and
rod wiper.

When the spools are in neutral, oil flows from the hydraulic
gear pump, through the control valve, and refurns to the

16

hydraulic reservoir. As a spoolis maved, oil is directed to one
end of the cylinders. Ol retuming from the cylindersis ported
to the next valve circuit which allows operation of more than
one function at the same time.

Each spool end contains a centering spring which retums
the spool to neutral position if the foot pedal control is
released. The auxiliary section contains a detent mechan-
ism to hold the spool in position, providing constant flow to
the auxiliary hydraulic circuit when required. The boom sec-
tion has a detent mechanism to hold the spool in position,
when float is desired.

SYSTEM RELIEF VALVE OPERATION

The system relief valve {fig. 1.3.2a), is located at the rear of
the valve near the inlet port between the high pressure
passage and the low pressure passage. When a spoal is
moved, oil is directed to one end of the cylinders. If the
cylinders are restricted, or reach the limit of their travel, oil
pressure builds up in the system. To protect against the
pressure increase, the relief valve opens and allows high
pressure ofl to return to the reservoir.

The system relief valve is a pilot operated relief and is
adjustable. Refer to section 1.3.3. The relief valve is preset
at 2150 PSI (148 BAR).
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HYDRAULICS

High Pressure
Passage

Low Pressure

Fig. 1.3.2a

LOAD CHECK VALVE OPERATION

Load check valves are located between the ports of each
spool circuit. The function of the check vaives is to hold
the boom arms or bucket in position during initial spool
movement.

In operation, the check valve (fig. 1.3.2b), is retained on its
seat by spring force. At initial spool movement, the natural
tendency is for the oil, which is being pressurized by the
closing of the open center passage to flow to an area of lower
pressure. As the open center passage is being blocked, the
oil would then attempt to flow past the open spool. This qilis
held at the check valve until the pumped oil overcomes the
force holding the chack vaive on its seat. As the pressure

increases, the ofl pressure unseats the check valve and
pressurized oil flows to the cylinder.

Check Valve

Fig. 1.3.2b

1326
OPERATION — SPOOL IN

Fig. 1.3.2cillustrates oil flow through the vaive to the cylinder
hose ports. Pushing the spool in causes the boom to lowerin
the boom spool section, the bucket to dump in the bucket
spool section and oif to flow to the female quick-connect
coupling on the auxiliary hydraulic spool section.

i

SPOOL IN
®BOOM CYLINDER RETRACTED(DOWN)
® BUCKET CYLINDER EXTENDED{DUMP)
® AUX. POWER TO FEMALE QUICK-CONN.

RETURN OIL |

PRESSURIZED OIL |

F

1327

Fig. 1.3.2¢
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Ol enters the Inlet section at A and B. The spool land blocks
the ofl from flowing to port C. All pumped oil is directed
through passage A, the pressure increases until the load
check valve D is unseated. Qil passes by the load check
valve and out hose port E to one end of the cylinders.

Oil forced out of the cylinders by the piston, enters the valve
through hose port F and flows to the reservoir through
passage G.

The auxiliary hydraulic spool has a detent mechanism to
hold the spool in this position if a constant flow of oil to the
auxiliary circuit is required.

OPERATION — SPOOL QUT

Fig. 1.3.2d illustrates oil fiow through the valve to the cylinder
hose ports when the spools are out. Pulling the spoot out in
the boom section causes the boom to raise, in the bucket
section the bucket to roll back and in the auxiliary section oil
to fiow to the male guick-connect coupling.

Oil enters the inlet valve section at A and B. The spool land
blocks the oil from flowing to passage C. All pumped oil is
directed through passage A where it is blocked by the load
check D. The pressure increases until it overcomes the force

HYDRAULICS

holding the check valve on its seat. The oil pressure unseats
check valve D and flows out hose port E to one end of the
cylinders.

Oilforced out of the cylinders by the pistons, enters the valve
through hose port F and flows to the reservoir through
passage G.

OFERATION — BOOM FLOAT POSITION

Incorporated at the end of the boom spool is a detent locking
device that holds the spool in float position. With the spool in
this position, oil is permitted to flow freely between the rod
and piston end of the boom cylinders as illustrated in fig.
1.3.2e. As the working surface varies the boom arms “float”
with the ground contour.

Oil travels through passages A and B to passage D which is
connected to the reservoir and to passages G and H.

Qil being displaced or forced out of one cylinder end
circulates to the other cylinder end through hose port Eor F,
depending on whether raising or lowering conditions accur.

The load check valve C will not unseat as passage J is
blocked by the spool land.

RETURN OIL
PRESSURIZED OIL

SPOOL OUT

¢BOOM CYLINDER EXTENDED(UP)
®BUCKET CYLINDER RETRACTED(ROLLBACK)
eAUX. POWER TO MALE QUICK-CONN.

E

A

1328

N

Fig. 1.3.2d
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1329

STATIC OIL
RETURN OIL

SPOOL LOCKED IN
®FLOAT POSITION—BOOM GIRCUIT

F
%
7
7 I
D A H
Fig. 1.3.2e

1.3.3 Testing and Adjusting the Relief Vaive
TESTING — SYSTEM RELIEF VALVE

Use a pressure gauge capable of reading up to 3000 PSI
(206.8 BAR) and hose and fittings capable of 3000 PSI
{206.8 BAR) continuous pressure when performing the test.

1.

QOperate the loader until the hydraulic oil is warm. Shut off
the engine.

. This test must be performed with the engine running.

Before performing the test remove any attachment and
block the loader securely with all four wheels clear of the
ground.

. Connect a pressure gauge in the female guick-connect

coupling on the auxiliary hydraulic circuit located at the
front of the boom arm (fig. 1.3.3a).

. Start the engine.

. Pressthe foe of the auxiliary (center} pedal to activate the

auxiliary hydraulic circuit.

. Pressuremustbe2150PSI[(148B) = 50PSI(+ 3.4BAR).

7. Shut off the engine and cycle the foot pedal to relieve
pressure at the gauge.

Fig. 1.3.3a
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ADJUSTMENT — SYSTEM RELIEF VALVE

HYDRAULICS

6. Loosen the relief valve locknut (fig. 1.3.3c).

To prevent personal inju
do riot work on a loader wlm
the boom arms in a raised
osition unless the boom
ocks are engaged.

A\ warNinG

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

A\ warNiNG

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat belt fastened around
you.

2. The engine must be run after making any adjustment to
check the relief pressure. Block the loader securely with
all four wheels clear of the ground.

3. Connect a pressure gauge in the femate quick-connect
coupling on the auxiliary hydraulic circuit. The pressure
gauge, hoses and fittings used should be capable of
accepting 3000 PSI| (148 BAR) continuous pressure.

4. Raise the seat and remove the hydrostatic shield.

5. Remove the relief valve cap screw and washer from the
relief valve (fig. 1.3.3b).

1334

Fig. 1.3.3b
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Pressure
Setting
Screw

Locknut

1337

Fig. 1.3.3¢c

7. Using a 3/16 inch allen wrench (fig. 1.3.3d) tumn the
pressure setting screw a maximum of 1/4 turn. To
increase the pressure setting, turn the pressure setting
screw in. To decrease, turn the pressure sefting screw
out.

Pressure
“Setting
Screw
Locknut
345 Allen Wrench
)
1338 Fig. 1.3.3d

8. Tighten the rellef valve locknut.

9. Start the engine. Press the toe of the auxiliary foot pedal
to activate the auxiliary hydraulic system and read the
pressure setting on the gauge. Pressure should be 2150
PSI{148 BAR) + 50PSI{+ 3.4 BAR). Shutoffithe engine.
If necessary repeat steps 6 through 8.
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Do not set the relief pressure
I M PO RTANT above 2150 PSI (148 BAR) to

prevent damage to the hy-
draulic system components.

HYDRAULICS

5. Disconnect the line between the hydraulic gear pump
outlet and contro! valve inlet (fig. 1.3.4b). Cap the
hydraulic line and plug the control valve inlet port.

6. Disconnect the line from the control valve outlet port (fig.
1.3.4b). Cap the hydraulic line and plug the control valve

10. When the correct relief pressure is obtained tighten the

locknut to 16-20 ft. Ibs. {22-27 N.M.).

11. Install the cap and washer and tighten to 16-20 f. |bs.

(22-27 N.M.).

1.3.4 Control Valve Removal, Replacement

When making repalrs to the
hydraulle system, keep all
I M P 0 RTANT arts clean and remove dirt

om the work area, Use caps
and plugs on all lines and
openings.

REMOVAL—

1. Remove any attachment. Raise the boom arms and

engage the boom locks. Shut off the engine.

To prevent personal lnjurx
do not work on a loader witl
the boom arms in a raised
osition unless the boom
ocks are engaged.

2. Drainthe qil from the hydraulic reservoir. Refer to section

1.7.3.

3. Raise the seat and remove the hydrostatic shield.

4, Disconnect the foot pedal linkage at the control valve

spoot (fig. 1.3.4a).

1345 Fig. 1.3.4a

vutlet port.

Fig. 1.3.4b

7. Disconnect all six lines going to the bucket, boom and
auxiliary hydraulic circuits at the control valve (fig.
1.3.4¢). Cap all six hydraulic lines and hose poris on the
control valve.

Fig. 1.3.4c
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8. Remove the two bolts and nuts which secure the 5. Connect the foot pedal linkages to the hydraulic control
hydraulic control valve to the valve mount. valve spogls.

9. Remove the hydraulic control valve. B. Fillthe hydraulic reservoir to the correct level with 10W30
API classification SE, CD or Ford No. 48 oil. Refer to

REPLACEMENT—

section 1.7.3 for procedure and capacities.

1. Install the valve and secure with two bolts and nuts.

2. Connect the six hydraulic lines going to the bucket, boom
and auxiliary hydraulic circuits at the control valve.

3. Connect the hydraulic hose going to the oil filter at the
hydraulic control valve oullet port.

IMPORTANT sttty

To prevent damage after re-

procedure sect. 1.2.6.

4. Connect the hydraulic pipe going to the hydraulic gear 7. Before startup referto section 1.2.6 for correct procedure
pump at the hydraulic control valve inlet port, to prevent damage to the hydraulic system components,

1.3.5 Disassembly and Inspection:

NOTE:

the position of the Bucket SFooI
Section (5) and Boom Spoo

Prior to Serial No. LC000210 and
LEO00537

Section (7) are REVERSED.

1330 Fig. 1.3.5a
1. RELIEF VALVE 8. AUXILIARY SECTION 11. SPRING 16. DETENT PLUG

2. LOAD CHECK, PLUG SPOOL 12. SPRING SPACER 17. DETENT SPRING
3. LOAD CHECK, SPRING 7. BOOM SECTION SPOOL 13. SCREW 18. DETENT BALL

4. LOAD CHECK, POPPET 8. SPOOL WIPER SEAL 14. END CAP 19. END CAP SCREW
5.BUCKET SECTION SPOOQOL 9. SPOOL O-RING 15. DETENT SFOOL 20. O-RING

10. RETURN WASHER
22
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When making repairs to the
hydraulic system, keep all

arts clean and remove dirt
rom the work area. Use caps
and plugs on all lires and
openings.

IMPORTANT

HYDRAULICS

11, Remove the detent spool (15}, spring spacer (12},
spring (11) and return washer (10) from the boom spoal
(7). Remove the boom spaool (7).

12. Remove and discard the six spool O-rings (9) and the
spool wiper seals (8) from the spool bores (fig. 1.3.5b).
Be careful not to scratch the spool bores.

DISASSEMBLY —

Before disassembling the hydraulic controt valve, clean the
body with a suitable solvent and dry with compressed air.
Ensure all cpenings are plugged to prevent solvent entering
the pump. Refer to figure 1.3.5a to assist in disassembly.

To avold eye injury use

A WARN | N G safety goggles when clean-

ing with compressed air,

1. Remove the pressure relief valve (1). Discard O-rings
and back-up washers.

2. Remove three load check plugs (2), springs (3} and
poppets (4). Discard the O-rings which seal the load
check plugs.

3. Remove the two end cap screws (19) from the bucket
spool end cap (14). Remove the end cap (14).

4. Remove the return spring screw (13) and lockwasher
from the bucket spool spring return assembly.

5. Remove the spring spacer {(12), spring (11} and return
washer (10} from the bucket section spool {5). Remove
the bucket spool (5).

Do not intermix parts from
one spool with another. Keep
spoo! parts separate.

IMPORTANT

6. Remave the two detent plugs (16) detent springs (17)
and detent balls (18) from the auxiliary spool end cap
{(14).

7. Remove the two end cap screws (19) from the auxiliary
spool end cap (14). Remove the end cap.

8. Remove the detent spool (15), spring spacer (12),
spring {11) and return washer (10) from the auxiliary
spool {6). Remove the auxiliary spool (6).

9. Remove the two detent plugs (16), detent springs (17)
and detent balls {18) from the boom spool end cap (14).

10. Remove the two end cap screws (19) from the boom
spool end cap (14). Remove the boom spool end cap
(14).

Wiper Seal

EAK 13..:;2 e Fig. 1.3.5b

INSPECTION —
1. Thoroughly clean and dry all parts.

2. Inspect the load check valve springs (3) for breakage or
loss of tension.

3. Inspect the load check poppets (4) for scoring or wear
{fig. 1.3.5¢).

O-Ring

4. Inspectthe poppet seats inside the valve body for scoring
(fig. 1.3.5b}. Scoring on the poppet or poppet seat will
allow leakage and may result in the boom or bucket being
unable to hold their position when the spools are in
neutral or at initial spool movement.
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. Check the spools for scoring or wear. The spools are

selectively fitted to each section spoocl bore. Because of
this selective fitting, the spools are not interchangeable or
serviced individually.

Inspect the spool bores in the control valve body for
scoring or wear,

Inspect the return washers (10), return springs (11),
spring spacers (12) and the detent spools (i5) for
damage or wear,

Check the relief valve and relief valve seat in the control
valve housing for scoring or wear.

ASSEMBLY -~

1.

Instali the three load check poppets (4), poppet springs
(3) and load check plug (2} in the control vaive housing.
Install a new O-ring on the load check plug (2) before
assemnbly.

Install the relief valve (1) in the control valve housing.
Install new O-rings and backup washers on the relief
valve before assembly,

Lubricate with system oil, three spool O-rings (9) and
install them in the ‘O’ ring grooves at the front of the
valve housing.

Carefully insert each spool into its proper bore from the
back of the valve housing. Rotate 1he spools as they
pass through the O-rings at the front of the valve body.
Pull the spools out of the front of the vaive body unti the
back edge of the spool is in line with the back edge of the
O-ring groove at the rear of the valve housing (fig.
1.3.5d).

Lubricate with system ail, three spool O-rings and install
them in the O-ring grooves at the rear of the valve
housing (fig. 1.3.5d). Push the spocis back into the
valve body rotating while pushing until the back of the
spools are even with the outside of the valve housing.

1333

Fig. 1.3.5d
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6.

Install three wiper seals (8) at the front of the control
valve housing.

Install the return washer (10}, spring (11), spring spacer
(12) on the end of the bucket spocl and secure in place
with the lockwasher and screw (13). Torque to 2-3ft. [bs.
(2.7-4 N.M.).

Install the bucket spool end cap (14) and secure with
two end cap screws (19). Torgue the end cap screws 2-
31t bs. (2.7-4 N.M.).

Install the return washers (10), springs (11) and spring
spacer (12) on the ends of both the auxiliary and boom
spools. Secure in place with the detent spools (15).
Apply lock-tite RCE09 to the detent spool threads (15)
and torque the detent spools (15) to 2-3 ft. Ibs. (2.7-4 N,
M.).

Do not intermix parts from
one spool withanother, Keep
spool parts separate.

IMPORTANT

10.

11.

Install the auxiliary and boom spool end caps (14) and
secure with end cap screws (18). Torque the end cap
screws 2-3 ft. bs. (2.7-4 N.M.).

Install the detent balls (18), detent springs (17) and
detent plugs (16) in the spool end caps {14) on both the
auxiliary and the boom sections.

1.3.6 Spool Seal Replacement:

Itis not necessary to remove the hydraulic control valve from
the loader or to remove the spools from the valve body to
replace the spool seals.

The spool is sealed on both ends with an C-ring (fig. 1.3.6a).
In addition a wiper seal Is located at the front of each spool to
prevent dirt entering the valve body as the spoo! is moved.

The following instructions refer to replacement of the spool
seals on the boom lift spool. The procedure on the other two
spools will be the same with the exception of removing the
spring mechanism on the bucket spool. Refer to section
1.3.5 for additional information.

When making repairs to the
hydraulic system, keep all

arts clean and remove dirt
rom the work area. Use caps
and plugs on all lines and
openings.

IMPORTANT

1.

Remove any attachment, raise the bocm amms and
engage the boom locks. Shut off the engine,
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LRI

' } L—FRONT SPOOL O-RING REAR SFOOL

WIPER SEAL O-RING

To prevent personal In]urx
do not work on a loader wit
the boom arms in a ralsed
osition unless the boom
ocks are engaged.

2. Raise the seat and remove the hydrostatic shield.

3. Disconnect the foot pedal linkage at the control valve
spool (fig. 1.3.6b). 1336 Fig. 1.3.6C

8. Remove and discard the O-ring.

9. Lubricate a new O-ring with system oil and install in the
QO-ring groove (fig. 1.3.6d).

1345 Fig. 1.3.6B

4. Remove the detent plug, detent spring and detent bal!
from the end cap (fig. 1.3.6c).

5. Remove the end cap (fig. 1.3.6¢c).

6. Remove the detent spool, spring spacer, spring and
return washer from the end of the spool (fig. 1.3.6c).

7. Pull the spool out of the front of the valve body until the
back edge of the spoolis in line with the back edge of the
O-ring groove at the rear of the valve housing (fig.
1.3.6d).

1333 Fig. 1.3.6D
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10. Push the spool back into the valve body, rotating the
spool while pushing, until the clevis end of the spool is
even with the back edge of the O-ring groove at the front
of the valve body (fig. 1.3.6e).

11. Remove and discard the O-ring and wiper seal.

12. Lubricate a new O-ring with system il and install in the
O-ring groove (fig. 1.3.6e).

13. Pull the spool out of the valve housing. Rotate the spool
while pulling until the back of the spool is even with the
outside of the valve housing at the rear.

14. Install a new wiper seal at the front of the valve housing.

15. Install the end cap and spring return parts in the reverse
order of disassembly.

Apply loctite RCE09 to the detent spool and torgue the
detent spool 2-3 ft. 1bs. (2.7-4 N.M.).

Torque the end cap screws 2-3 ft. lbs. (2.7-4 N.M.). { ik
16. Reconnect the foot pedal linkage. b

. 1339 Fig. 1.3.6E
17. Start the engine and check for leaks.

1.4 HYDRAULIC CYLINDERS
U

Cylinder Burrel
Gland X
%&_\\\\\\\\\\\\\m\\\\\\\\\\\\\\\\\\\\\m\\\\ .

g Y

Gland Red Seal
2231 . Piston Seal Flg. 1.4
1.4.1 Specifications: Bore diameter ................ 2 in. (50.8 mm) 2.5in. (63.5 mm)
SHOKE..vieeriniccrecraenraenene 27125 in. 13.375 in.
(689 mm) (340 mm)
BOOM BUCKET CYCLE TIMES (sec)) T103 T133
CYLINDERS CYLINDERS BOOM UP..cicieerrerenninns 45 35
TYPE oot Double acting Double acting Boom down......ccecceeenns 3.5 3.0
Qty. per model ................ 2 2 Bucket dump....coicevvevreanes 3.0 3.0
Rod diameter .................. 1.25 In. 1.125 in. Bucket rollback................ 3.0 2.0
(31.8 mm) {28.6 mm) Total cycle time............... 8.5 8.0
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1.4.2 General Information:

Al cylinders are double acting being designed to both extend
and retract under hydraulic pressure.

The piston rods, which are made of high strength distortion
free material, are precision ground and hard chrome plated.
The cylinder barrels are microhoned to close tolerance,
straightness and smooth finish for long piston packing life.

All cylinders have a two piece piston assembly made of
ductile iron and a polypac seal arrangement consisting of a
pisten seal and two wear rings.

The gland rod seal consists of a ‘U’ cup which faces the
pressurized oil. The rod wiper keeps foreign matter from
entering the cylinder by wiping the rod clean as the cylinder
retracts.

Two types of outer gland seals are used. Cne type consists
of an O-ring with a teflon back-up washer installed on the low
pressure side of the C-ring. The other type consists of an O-
ring which seals between the gland and the end of the
cylinder barrel. The seal kit contains seals to service both
types of glands.

1.4.3 Testing, Piston Seais:

If the boom or bucket cylinders drift down with the control
valve in neutral position, and with no external leaks in the
hydraulic system, the following test will indicate if oil is
leaking by the cylinder piston seal. Before performing the
test ensure the foot pedals are not binding and the hydraulic
control valve spools are centering in neutral position.

BOOM CYLINDERS:

1. This test must be performed with the engine running.
Remove any attachment and block the loader securely
with all four wheels clear of the ground.

2. Lower the lift arms completely down. Shut off the engine
and cycle the foot pedals to release hydraulic pressure.

To prevent personal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.

A\ warNING

3. Disconnect the hydraulic hose from the boom cylinder
rear port (fig. 1.4.3a). Cap the hose.

When making repairs to
the hydraulic system,
keep all parts clean and
remove dirtfromthe work
area. Use caps and plugs
on all lines and openings.

IMPORTANT

4. Start the engine. Push down on the toe of the boom foot
control pedal (do not put in float position).

HYDRAULICS

5. if oil leaks from the rear boom cylinder port, remove the
cylinder or cylinders and make repairs as needed (see

e

1

N

1)

A\

\ Disconnect and
. cap hose. 1\

—_—

1360 Fig. 1.4.3a

section 1.4.4 and 1.4.5). If there is no leakage from the
rear boom cylinder port check for internal leakage at the
control valve (section 1.3.5).

6. Connect the hydraulic hose to the rear port of the boom
cylinder.

BUCKET CYLINDERS:

1. This test must be performed with the engine running.
Hemove any attachment and block the loader securely
with all four wheels clear of the ground.

To prevent petsonal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.

A\ wrrNING

2. Retract the bucket cylinders fully {rollback) and stop the
engine. Cycle the foot pedals to release hydraulic pres-
sure.

When making repairs to
the hydraulic system,
keep all parts clean and
remove dirt from the work
area. Use caps and plugs
on all ines and openings.

IMPORTANT
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3. Disconnect the hydraulic hose from the buck i
et cyl
rear port (fig. 1.4.3b). Cap the hose. vinder

Disconnect

1361 Fig. 1.4.3b

4. Startthe engine. Push down onthe heel of the bucket foot
control pedal.

5. If oil leaks from the rear bucket cylinder port, remove the
cylinder or cylinders and make repairs as needed (see
section 1.4.4 and 1.4.5). if there is no Jeakage from the
rear bucket cylinder port check for internal leakage at the
control valve (section 1.3.5),

6. Connect the hydraulic hose to the rear port of the bucket
cylinder.

1.4.4 Cylinder, Removal:
BOOM CYLINDER — REMOVAL:

1. Stop the engine and cycle the foot pedals {o relieve any
hydraulic pressure in the system.

2. Put a floor jack under the boom arms (fig. 1.4.4a),

1628 Fig. 1.4.4a

HYDRAULICS

3. Lock the boom [ift foot pedal in float position by pushing
firmly down on the toe of the pedal {see section 4.2.1).

4. Raise the boom arms with the floor jack until the pivot
pins in the rod end of the boom cyiinders can be
removed.

5. Remove the locknut, washer and bolt from the pivot pin
at the rod end of the boom cylinders (fig. 1.4.4b).

1363

Fig. 1.4.4b

6. Remove the pivot pins (fig. 1.4.4c). Place a support
under the boom cylinder to prevent the cylinder from
falling when the pivot pin is removed.

1364

Fig. 1.4.4¢
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HYDRAULICS

o)
_ ©

Disconnect and cap
- ports & hoses

1359 Fig. 1.4.4d

1368 Fig. 1.4.4f

7. Remove the hydraulic hose from_the front and rear ports
on the boom cylinder (fig. 1.4.4d). Cap cylinder ports
and hoses.

8. Remove the locknut, washer and bolt at the base of the
cylinder (fig. 1.4.4e).

Fig. 1.4.4e -

9, Remove the pivot pin (fig. 1.4.4f).
10. Remove the boom cylinder from the loader.

11. Lower the boom arms and remove the floor jack.

BUCKET CYLINDER — REMOVAL:

1. Lowertihe boom arm, remove any attachment and extend
the bucket cylinders (dump). Shut off the engine. Cycle
the hydraulic pedals to release pressure.

To prevent personal Injurg
do not work on a loader wit
the boom arms In a ralsed
osition unless the boom
ocks are engaged.

To prevent personal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.
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2. Remove the hydraulic hose from the rear port of the
bucket cylinder (fig. 1.4.4g). Plug the cylinder port and

cap the hydraulic hose.

When making repairs to the
hydraulic system, keep all
parts clean and remove dirt
from the work area. Use caps
and plugs on all fines and
openings.

IMPORTANT

Disconnect

1361

P
Fig. 1.4.4g

3. Remove the hydraulic hose from the rod end port of the
bucket cylinder {fig. 1.4.4h). Plug the cylinder port and
cap the hydraulic hose.

Disconnect and cap
port & hose

HYDRAULICS

i\
v
\\__,//
S
Fig. 1.4.4]

4. Remove the locknut, washer and bolt atthe rod end of the
cylinder (fig. 1.4.4j).

5. Remove the pivot pin (fig. 1.4.4k).

1366

Fig. 1.4.4k

30




SECTION 1

6. Remave the locknut, washer and bolt at the rear bushing
of the bucket cylinder (fig. 1.4.4!).

7. Remove the pivot pin (fig. 1.4.4m). A hole is located on
the boom arm side plate to allow driving out the pivot pin.

HYDRAULICS

8. Remove the cylinder from the loader.

1369 Fig. 1.4.41 “1are Fig. 1.4.4m
1.4.5 Cylinder Disassembly and Inspection
Grease Fah‘ing_———e
Locknutf
Wear Rings 1 Cylinder Barrel
Gland ‘O-Ring @/ '

Gland

‘0 Ring .

Grease Fitting eal

2232

Fig. 1.4.5
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Before disassembling the hydraulic cylinder, clean the body
with a suitable solvent. Ensure all openings are plugged to
prevent solvent entering the cylinder,

When making repairs to the
hydraulic system, keep all

arts clean and remove dirt
rom the work area, Use caps
and plugs on all lines and

apenings.

IMPORTANT

DISASSEMBLY:

1. Place the base end of the cylinder in a vice and support
the front end of the body (fig. 1.4.5a). Remove the plugs
from the hose ports.

2. Using a spanner wrench, unscrew the gland from the
cylinder barrel (fig. 1.4,5a).

1355 Fig. 1.4.5a

3. Remove the rod, gland and piston assembly from the
cylinder barrel {fig. 1.4.5b).

Fig. 1.4.5b

1358
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1354 Fig. 1.4.5¢

4. Place the rod end in a vice and remove the nut {fig.
1.4.5¢c).

5. Remove two piece piston assembly from the cylinder rod
{fig. 1.4.5d).

1357

Fig. 1.4.5d

6. Remove and discard the O-ring from the end of the
cylinder rod (fig. 1.4.5e).

7. Remove the gland assembly from the cylinder rod {fig.
1.4.51).

8. Remove and discard the wiper seal, rod seal and O-ring
from the gland assembly (fig. 1.4.5g).

9. Remove and discard the wear rings and piston seal from
the piston assembly {fig. 1.4.5h).
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HYDRAULICS

1356

Fig. 1.4.5¢

‘0~ Ring

Wiper Seal

Rod Seal

2233 Fig. 1.4.59

Wear Rings

Piston Seal
1349 Fig. 1.4.5f 1353 Fig. 1.4.5h
INSPECTION: damage can be repaired using a fine abrasive. Smooth

1.

Inspect the cylinder rod for scratches, dents and other
damage. Minor rod damage may be repaired using a fine
abrasive. Major scratches or dents are not repairable and
the rod should be replaced. The chrome suriace must be
intact to provide a rust-resistant surface. Blemishes on
the rod will damage the rod seal and wiper and will cause
leaking after a short period of use.

. Inspect the cylinder rod threads. The threads must be in

good condition because of the high torque required to
secure the piston assembly.

. Inspect the gland for nicks, burrs or other damage. Minor

down any sharp edges that could damage seals and
cause leakage.

4. Inspect the gland threads for damage.

5. inspect the piston assembly for damage. Remove minor
scratches or damage with a fine abrasive.

6. Using a suitable light inspect the cylinder bore for
scratches, dents, burrs or other damage. Install a new
cylinder barrel if there is any evidence of damage.

7. Inspect the cylinder barrel threads for damage. The
threads must be in good condition because of the high
torque required to secure the gland assembly.
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ASSEMBLY:

1. Install a new gland rod seal by forming the sealinto a ‘L’
shape, seating it In its groove, and straightening the seal
back into its original shape (fig. 1.4.5§).

2. Install a new rod wiper seal in the gland (fig. 1.4.5)).

Rod Seal

2234 Fig. 1.4.5)

3. Install a new gland O-ring (fig. 1.4.5j).

4. Coat the cylinder rod with light oil and assemble the
gland assembly (fig. 1.4.5k) on the rod.

1349

Fig. 1.4.5k

HYDRAULICS

1350

Fig. 1.4.51

5, Install a new O-ring on the cylinder rod (fig. 1.4.5l).

6. Install new wear rings and piston seal on the two piece
piston assembly {fig. 1.4.5m).

7. Install the piston assembly on the cylinder rod (fig.
1.4.5n).

(—-Piston Seal

Piston
Front
Section

Piston
Rear
Section

Wear
Rings

Fig. 1.4.5m

1351

1357

Fig. 1.4.5n
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1.5 HYDRAULIC OIL FILTER

1.5.1 Specifications:

Filter type i replaceable eiement
Filtration rating......oeecerinsncseninnenssssennennne. 10 Micron
Filtering area.........coovueveermrerrerennn...800 8q. in. (5161 cm?)
Relief valve satting.........ccciiniinne 17-19 PS! (1.2-1.3 bar)
Case Capacily ..ccevenerrncinrinecenr s 1.5qts. (1.4 1)
Max. operating pressure. ........ocvvmiseerns 250 PSI (17.2 bar)
Max. operating temperature................... 250°F {121°C)
Case torque......oeeeeereeevessivensnneeenn30 1. Ibs. (41 NM.)
Initial filtar replacement ........coeemercccies 50 hrs.
Filter replacement (BVENY) ......ccmvninennmnesinnnns 200 hrs.

1354 Fig. 1.4.50

1.5.2 General Information:
8. Place the cylinder rod in a vice and install the nut.

" X The hydraulic oil fitter (fig. 1.5} is located on the left hand side
E{%‘S the nut to 225-250 ft. Ibs. (305-339 N.M.) (fig. of the machine inside the engine compariment.

9. Coat gland and piston seals with light oil. Install the Head
cylinder rod assembly in the cylinder barrel {fig. 1.4.5p).

OUTLET

\\\\\\\‘Z\\\\\\\\\\.\\\\\\\\\\\\\\‘i&‘&\\\\\k

1358 Fig. 1.4.5p

Element—»-

=

10. Place the cylinder body in a vice and using a spanner '
wrench tighten the gland.

ORI,

11. Cap the hose port openings on the eylinder body until
inder is rei ’
the cylinder is reinstalled on the loader. Case
Spanner 1
FA
:
é
z .
7 Relief
e Valve
7
|
%”/gfmzm;//
)\ 7 7
1355 Fig. 1.4.5¢ 1372 b4 Fig. 1.5
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The 10 micron, replaceable element filters all oil returning
fram the control valve before it enters the oil cooler and
retums to the oil reservoir or enters the hydrostatic drive
syster charge pump. The filter material is a resin impreg-
nated cellulose which features an accordian pleated design
to provide maximum fitering area. A bypass relief valve built
into the replaceable elemert diverts oil from the filter when
more than 17-18 PS| (1.2-1.3 bar) differential pressure is
required to force oil through the element.

1.5.3 Filter Replacement:

‘The hydraulic filter must be changed after the first 50 hours
of operation and every 150 hours thereafter. Clean the filter
case with a suitable solvent before disassembiy.

1. Shut off the engine, lower the boom arms, ground any
attachment and set the parking brake.

To avoid personal Injury
never repalr or tighten hy-
drautic hoses or tittings with
the engine running or the
system under pressure.

2. Open the rear door. Using a 1 1/4 inch wrench, remove
the filter case and element (fig. 1.5.3).

3. Lubricate the new cover gasket and O-ring supplied wilh
the new filter with system fluid.

4. Install the filter element in the case making sure the relief
valve built into the filter element is at the bottom of the
filter case.

HYDRAULICS

5. Screwthe filter case onto the head assembly. Torque the
filter case to 30 ft. Ibs. (41 N.M.}). Do not avertorque the
filter case. The case material is aluminum and may crack
if overtorqued.

1.6 OIL COOLER

1.6.1 Specifications:

Raling BTU per M. 440
Max. WOrk Pressure.....weivereeeeneen, 500 PS! (34.5 Bar)
Min. burst pressure ...........cvinienee... 1500 PSI (103.4 Bar)
NO. OF tUDBS ..ot 14
N, OF fiNS et 7 perin. (25 mm)
Fifl QAUGE ..ot e em e 018 (.457 mm)
Core ared........covnvinicscmeerrenninnnnn. 140 80, in. (903 cm?)

16.2 General Information:

The hydraulic oil cooler (fig. 1.6.2) is mounted on the inside
of the rear door. All hydraulic oil returning from the hydraulic
control vaive circulates through the cooler before returning
to the hydraulic reservoir or entering the hydrostatic drive
system charge pump. Air forced through the oil cooler fins by
{he engine fan cools the oil.




SECTION 1

1.6.3 Cooler Service:

The hydraulic oil cooler should be checked daily for dirt
buitdup on the cooling fins. if the air flow through the cooling
fins is blocked or restricted overheating of the hydraulic
system will occur. Clean any dirt buildup on the cooling fins
with compressed air.

To avoid eye injury use
safety goggles when using
air pressure to clean the oil
cooler.

1.7 OIL RESERVOIR

1.7.1 Specifications:
Resernvoir Capacity ......eeeeeeeeeee e 8 gal. (30.3 1)
Oil type.... ...10W30 API, SE, CD
No. of suctlon f Iters .......................................................... 2
Suction filter rating.........cooouvvvmvn e 100 micron
Breather cap filler ... 10 ricron
Filler inlet SCrEEM ..cviiririreecemseisnss s rnssesreesresaceneas 30 mesh
Change oil every.. verreeeeraaas .... 1000 hours
Change suction fi !ters every .............................. 1000 hours

FIGURE 1.7
1. Qil reservair 7. Gear pump suclion port
2. Filer cap ass'y. 8. Cooler return port
3. Pump/motor drain ports 9. Suction filter (2)
4. Max. oil check 10. Cover plate
5. Min. oil check 11. Drain plug
6. Temperature sender 12. Hyd. oil heater

(optional)

1.7.2 General Information:

The hydraulic oil reservoir is located at the rear of the loader
on the left hand side (fig. 1.7). The reservoir is completely
separate from all chain and gear drives to eliminate con-
tamination. A magnetic drain plug is installed in the bottom of
the reservoir to assist in removing metal particles from the
ail.

The breather filler cap is located at the top of the tank and
has a built in 10 micron Tilter to reduce contaminated air
entering the reservoir as it breathes.

The filter is also equipped with a 30 mesh screen. Qil ilowing
to the hydraulic gear pump or returning o the reservoir from
the oil cooler pass through two 100 micron suction fiters
located inside the hydraulic reservoir {fig. 1.7).

HYDRAULICS

Qit level is checked through two check cocks which indicate
both maximum and minimum oil levels. To assist in cleaning
or service work inside the reservoir there is a bolt on
inspection cover. For cold weather operation an optional
hydraulic oil heater is available.

1374

Fig. 1.7

1.7.3 Checking and Adding Oil:

OIL LEVEL CHECK:
The oil level should be checked daily.
1. Check the oit level with the machine on level ground.

2. Shut off the engine, lower the boom arms, ground any
attachment and engage the parking brake.
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HYDRAULICS

To avoid personal Injury do
not service the loader with
the engine running.

A\ vrrninG

3. Open the rear door.

4. Open the bottom or minimum oil level check cock (fig.
1.7.3a). If oll flows from the check cock the level is
satisfactory.

5. Close the check cock.

Minimum Level
Check Plug

1378

Fig. 1.7.3a

ADDING OIL:

1. Open the top or maximum oil level check plug (fig.
1.7.3h).

To avold personal injury do
not service the loader with
the engine running.

A\ warninG

2. Remove the filler cap (fig. 1.7.3¢).

3. Inspectthe filler screen in the filler neck for damage. lfthe
filler screen is damaged replace it.

38

Maximum Level 5
Check Plug
{
./((‘
S/ N
7 YNl
, N
A
1377 Fig. 1.7.3b

4. Using a clean container add 10W30 API Classification
SE, CD Oil until it flows from the maximum leve! check
cock. Total reservoir capacity is 8 gal. (30.3 I).

5. Close the check cock and replace the filler cap.

)

TE
R
Y )

1380
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NOTE: If the reservoir has been completely drained refer to
the start up procedure section 1.2.6 to prevent damage to
the hydraulic components,

DRAINING THE OIL RESERVOIR:

Change the hydraulic oil after 1000 operating hours or if the
oil has become contarminated or after any major hydrostatic
drive system repair.

1. Remove any attachment, raise the lift arms and engage
the boom lock. Shut off the engine and engage the
parking brake.

To avoid personal injury do
notwork on a loader with the
boom arms in a ralsed posi-
tlon unless the boom locks
are engaged,

A\ WArNING

2. To drain; remove the drain plug located at the bottom of
the hydraulic ofl reservoir (fig. 1.7.3d).

When refilling use only 10W30 API Ciassification SE/CD
engine oil. Total reservair capacity 8 gal. (30.3 1).

QOil Reservoir
Drain Plug

1375

Fig. 1.7.3d

NOTE: I the reservoir is completely drained refer fo the start
up procedure section 1.2.6 o prevent damage to the
hydraulic components.

HYDRAULICS

1.7.4 Filter Replacement:

The 100 micron hydraulic suction filters located inside the oil
reservoir should be changed every 1000 operating hours or
if the oil becomes contaminated or after a major hydrostatic
drive system repair.

i. Drain the oil from the hydraulic oil reservoir (refer to
section 1.7.3).

2. Open the rear door and clean the area around the oil
reservoir inspection cover.

To avold personal injury do
not service the loader with
the englne running.

A\ wArRNING

Remove the inspection cover.

Remove the two 100 micron suction filters (fig. 1.7.4).

3.
4,
5. Install two new suction filter elements.
6. Install the coverplate. Seal with silicon.
7.

Refill the oil reservoir using 10W30 API Classification
SE/CD Qil only. Total reservoir capacity 8 gal. (30.3 1).

Hydraulic Suction Filters

Fig. 1.7.4
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1.8 TROUBLE SHOOTING — HYDRAULIC SYSTEM

SECTION 1

HYDRAULICS

Problem Cause Corrective Action Refer to
Section
Loss of hydraulic power Heservoir low on oil Check for leaks. Fill 1.7.3
{no flow from gear reservoir with 10W30
pump) API, SE/CD oil
Universal joint Inspect and replace
between engine and damaged parts. Check
pump failure for misalignment
Gear pump not Inspect and replace 1.2.4
functioning damaged parts 1.25
Hydrostatic charge Inspect and replace 2286
pump shaft failure damaged parts
Spline coupling Inspect and replace 226
between front and rear damaged parts
hydrostatic pump
failure
Loss of hydraulic power Auxiliary foot pedal Disengage
{full flow from gear engaged
pump)
Foot pedal linkage Inspect and adjust or 42
disconnected or repair
binding
Relief valve failure or Check pressure and 1.3.3
out of adjustment adjust or repair
Hydraulic action jerky Reserveir low on oil Check for leaks. Fill 1.7.3
with 10W30 API SE/
CD oil
Foot pedal linkage inspect and adjust or 4.2
worn or loose replace damaged
parts
Air in hydraulic system Check for leaks
between oil reservoir
and pump. Bleed
system by extending
and retracting boom
cylinders several times
Load check valve not Inspect and replace 1.3.5
functioning damaged parts
Control valve spool Inspect and replace 1.3.5

spring return
mechanism not
functioning

damaged parts
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HYDRAULICS

Boom raises slowly at Reservoir low on oil Check for leaks. Fill 1.7.3
full RPM with 10W30 API SE&/
CD oil
Foot pedal linkage Inspect and adjust 4.2
binding
Auxiliary foot pedal Disengage
engaged
Attempting to lift more Reduce load
than rated capacity
Engine RPM too slow Check engine RPM
and reset
Boom raises slowly at Relief valve failure or Check pressure and 1.3.3
full RPM out of adjustment adjust or repair
Qil bypassing one or Check piston seals for 143
both boom cylinder leakage and repair
piston seals
Internal leakage in Test gear pump flow 1.2.3
gear pump and repair i.2.5
Internal leakage in Inspect control valve 1.3.5
control valve and repalr
Bucket or boom External leak between Inspect and repair
cylinders will not support contro! vaive and
a load (leak down) cylinders
Control valve spool not Check foot pedals for
centering binding repair
Check for damaged 1.3.5
spring return
mechanism on control
valve spools
Qil bypassing one or Check piston seals for 1.43
both cylinder piston leakage and repair
seals
internal leakage in Inspect control valve 1.3.5

control valve

and repair
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HYDRAULICS

Hydraulic oil
overheating

Reservoir low on oil Check for leaks and fill 1.7.3
with 10W30 APl SE/
CD oil
Gil cooler plugged or Clean the cooling fins 1.6.3
dirty (also check
engine radiztor)
Auxiliary foot pedal Disengage
engaged
Engine RPM too slow Check engine RPM
and reset
Engine cooling fan Check fan and install
reversed correctly
Relief valve failure or Check pressure and 1.3.3
out of adjustment adjust
Temperature sender Replace
defective
Wrong type of fluid Replace 1.7.3
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HYDROSTATIC DRIVE SYSTEM

HYDROSTATIC DRIVE CIRCUIT 2.1
Specifications ... SOOTOUOROPOPOPRRO -y I
General lnformatlon ............................................... 21.2
Control fUNCHANS -c.eoovvvvinienrni e 2.1.3

HYDROSTATIC PUMPS 2.2
SPecifications ... 221
General information .........cerereecimrinninn 20242
Pump, removal ......eeveeeeciinimncncesereecsnssarennes 223
Pump, replacement ........ceocieimiceciinnininssesinesnanns 224
Pump, disassembly ... 225
Pump, INSPection ... icenmrneeeeee e 226
Pump, reassembly.......cciininnnn, 227
Charge pump, removal.....c..icenioneein. 2.2.8
Cam plate, seal replacement ... ericriiianinne 228
Rear pump shaft seal, replacement.........occceees 2.2.10

TORQUE MOTORS 23
SPECIfiCAtIONS ..vvviriricreer et 2.31
General information ... 23.2
MOIOT, FEMOVAL ..eciireerreerie e e rae e et st ree 23.3
Motor, replacement. .. e e tisiissnn s srsee e 2.3.4
Motor, disassembly T103 .....ovvimiverinnnnnneecrecnene 235
Motor, disassembly T133 ..ccccvinninniiniinininnee. 2.3.6
Motar, INSPECHON ..covvvirimiiiinenir e rrs st 2.3.7
Motor, reassembiy T103......ccccrriiimiciiiininninns 23.8
Motor, reassembly T133.....ccirinnninenn 23.9

TROUBLE SHOOTING 2.4

43



2.1.1 Specifications:
T103 T133
Pump tyDe....cooniciinniinenee. Hydrostatic,
variable displacement,
reversable piston
No. of drive pumps.......cc...... 2 2
Mounting «...ocveecccceccecannnnnen Tandem Tandem
Rotation (viewed from
shaft end)..eoveererviivececans R.H. R.H.
Displacement .......cocvvveervrunee 1.24 in¥REV 2.48 in.YREV
(20.32 cm?)  (40.64 cm?)
Operating speed......ccoeone 2800 2550
Relief valve setling .............. 3750 PSI 3750 PSI
(258.5 BAR) (258.5 BAR)
No. relief valves per pump... 2 2
Max. surge pressure............ 4150 PSI 4150 PSI
(286 BAR) (286 BAR)
Max. allowable case
PresSsure..invicrceenene. 25 P8 25 PSI
(1.7 BAR) (1.7 BAR)
Motor type....c e Geroler, Torque Motor
Displacement.....cccccovereeerenns 18.9 cu.in.  29.9 cu. in.
(326 cm?) (489.9 cm?)
Reservoir capacity.......coeee.. 8gal {(30.31) 8gal (30.31)
Fiuid type ... 10W30 AP classification
SE/CD
FIration .o ieverneenecnernene 10 micron 10 micron
Reservoir filtration.....ccceee.... Two, 100 micron elements

2.1.2 General Information— Hydrostatic Drive Circuit:

The hydrostatic drive system (fig. 2.1.2) consists of two
hydrostatic variable displacement piston pumps (5) and (6),
mounted in tandem, and connected through high pressure
lines to two fixed displacement torque motors (7). Hydro-
static pump (5) and the R.H. torque motor (7) provide power
through a chain drive fo the wheels on the R.H. side of the
loader. The rear pump (6) and torque motor (7) provide drive
power to the L.H. wheels.

The hydrostatic pumps (5) and (6) are connected directly to
ihe engine through a double universal joint located between
the rear pump (6) input shaft and the engine flywheel.

The steering levers, which control both the loaders speed
and direction are connected through a mechanical linkage to
the twa hydrostatic pump camplate shafts (15) which control
the flow of oil from both pumps. As the steering levers are
moved, oil is pumped from the hydrostatic pumps to the
torgue motors (7) which in turn drive the loader wheels. Drive
speed is controlled by the amount the steering levers are
rmoved which controls the volume of oil pumped from the
variable displacement pumps (5) and (6) to the fixed
displacement torque motors {7).

The oil pumped under pressure from the hydrostatic pumps
(5) and (B} retums from the torque motors (7) back to the
hydrostatic pumps where it is repressurized. This creates a
closed loop circuit. Each pump has two relief valves set at
3750 PSI (258.5 BAR,) for circuit protection.
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A certain amount of leakage cil occurs internally within the
pumps and motors for lubrication as well as to remove some
of the warm working ail from the closed loop circuit. This oil
enters the pump and motor housings where it is drained
through lines (16) back to the oil reservoir (1).

To replenish the ieakage oil from the closed loop circuits a
charge pump (13) is located in the end of the front
hydrostatic pump (5). The charge pump draws oil from the
return side of the hydraulic system after the oil passes
through the 10 micron hydraulic filter (8) and the oil cooler
{9). The charge pump (13) supplies clean and cooled
replenishing oil to the front hydrostatic pump (5) through
internal check valves and to the rear hydrostatic pump (6)
through a transfer line (14). A relief valve is located at the
charge pump inlet port (12) to recirculate oil not required to
replenish the closed loop circuits.

Hydrostatic Drive Circuit

213 Control Functions:

Two steering levers control speed direction and turning the
loader. The R.H. lever controls the wheels on the R.H, side of
the loader and the L.H. lever the L H. wheels, Loader speed
is controlled by the amount each lever is moved from centre
or neutral position (fig. 2.1.3). The further away from neutral
the faster the travel speed. For maximum power and slow
trave! speed move the control levers only a small amount,

To avoid persenal injury do
not start the englne unless
WA R N | N G you are in the seat with the
seat belt fastened around
you.
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AUXILIARY
HYDAULICS

MAIN RELIEF VALVE
| 2150 P.S.1.(148 BAR)

HYDRAULIC
GEAR PUMP

®

HYDROSIATIC B

Bot.

FILTER, 10 micron

1381

Fig. 2.1.2

45



To drive the loader forward in a straight line, move both
control levers forward the same amount (fig. 2.1.3A).

To drive the loader in reverse in a straight line, move both
control levers back the same amount (fig. 2.1.3B).

The loader is steered by moving one lever further forward
than the other. To turn right move the left [ever further than
the right lever, to turn left move the right lever further than the
left lever.

For the loader to turn or “skid-steer” within its own length,
one lever is moved forward and the other back. This causes
the wheels on one side to turn forward and the wheels on the
other side to reverse turning the loader (fig. 2.1.3 C & D).

2 HYDROSTATIC DRIVE SYSTEM

FORWARD

REVERSE

1382 Fig. 2.1.3

NOTE: The steering control levers automatically center in
neutral position when the seat bar is in the up position.
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2.2 HYDROSTATIC PUMPS

1. Hydmuls gaar pursp 5. Prosswo pon
2. Front hycrasiate pump 6. Case crabn port

3. Anar hydrestalic pemp 7, High prosure rebiel
4, Camplato contred arm valve
1388 Fig. 2.2
2.2.1 Specifications:
T103 T133
Pump type....ccoecreiecrecnenna, Hydrostatic,
variable displacement,
reversable piston
No. of drive pumps.......co... 2 2
Mounting oo, Tandem Tandem
Hotation (viewed from
shaft end)...connrinnicinennee R.H. R.H.
Displacement .....ccocvveveerverene 1.24 in/REV 2.48 in3/REV
(20.32 cm®  (40.64 cm?)
Operating speed ....ccvvvvverene 2800 2450
Relief valve setting .............. 3750 PSI 3750 PSI
{258.5 BAR) 258.5 BAR)
No. relief valves per pump... 2 2
Max. surge pressure............ 4150 PSI 4150 PSI
(286 BAR) (286 BAR)
Max. allowable case
PIESSUIE .oovvreceeraneereeienonrnes 25 PSI 25 PS|
(1.7 BAR} (1.7 BAR)

2.2.2 Generat Information:

The drive shaft of the piston pump is rotated by the engine.
The piston block which is splined to the drive shaft also turns.
The piston block contains nine piston assemblies which
have free swiveling shoes swagged on the ball end of the
piston assembly. The shoe end of the piston rides against
the smooth surface of the camplate. With the camplate in the
neutral or 0° position (fig. 2.2.2A) the piston assemblies do
not reciprocate in the piston block, but only rotate. No oil is
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Cotor Code
- LOW PRESSURE OR CHARGE PRESSURE
. WORKING PRESSURE
. MAXIMUM HIGH PRESS'L_lRE
. PRESSURE FAEE DR RETURN OIL

- TRAPPED OR HIGH QR LOW STATIC QIL

?’/(HARGE PUMP INLET

E RELIEF VALVE REVERSE

CAMPLATE
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N THARGE CHECKS
" HIGH PRESSURE RELIEF YALYE
FORWARD

PISTON ASSEMBLY

CAM ANGLE NEUTRAL POSITION

drawn into or discharged from the pump. The pump is in a
zero displacement position and the loader remains station-

ary.

The purpose of the geroter charge pump is to keep the
closed loop full by replenishing the ol that is lost through
intemal leakage. The geroter charge pump keeps the intake
or low pressure side of the system supplied with oil.

With the camplate in the 0° or neutral position the pressure
of the charge oil, which ranges from 60 to 150 PSI (4.1-10.3
BAR), is able to unseat both charge checks and supply oil o
both sides of the pump because of the balance in pressure.
There is very little internal leakage while the camplate is in
the O° position so the excess charge oil is bypassed over the
charge pump relief valve and is recirculated back into the

o CHARGE PUMP
"] RELIEF VALVE

TTORQUE MOTOR

Fig. 2.2.2A

intake side of the gerotor charge pump. The cil that leaks
internally in the pump and motor collects in their body
housings and is returned to the reservoir by the case drains
in each pump and motor housing. This leakage oil is the only
oil returning to the reservoir in a closed loop system,

As the steering lever is moved forward the loader starts a
forward movement {fig. 2.2.2B). As the camplate begins to
move, the piston assemblies start te reciprocate in the piston
block. As the steering lever continues a forward movement
the cam angle increases, the pistons reciprocate further,
more oil is being pumped and the speed of the loader is
increased. The steering lever can be moved forward until a
{full cam angle of 17° has been reached, which also achieves
maximum volume of oil being discharged from the pump.
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YARIABLE DISPLACEMENT
PISTON PUMP

CAM ANGLE 17°
FORWARD —~—

CAMPLATE

CAM STOP —==<.// %

2 HYDROSTATIC DRIVE SYSTEM

Colos Cide

LOW PRESSURE OR CHARGE PRESSURE

WORKING PRESSURE

PRESSURE FAEE OR RETYAN OIL

o
B
-. MAXIMUM HIGH PRESSURE
"
-

TRAPFED OR HIGH OR LOW STATIC OIL

PISTON ASSEMBLY—

CAM ANGLE FORWARD POSITION

When the camplate begins to move the charge check on the
discharge or pressure side seats because of the higher
pressure differential. The other charge check remains open
on the intake or low pressure side to continue supplying the
closed loop system with a charge of oil.

The motor, which is a fixed displacement type, delivers a
constant output torque for & given pressure throughout the
speed range of the motor.

The movement of the pump camplate from 0°to 17°in either
forward or reverse pesition controls the direction of rotation
of the motor.

Figure 2.2.2C shows the camplate in the full 17° forward
position with the relief valve cross relieving. The function of
the system relief valve is to relieve the pressure side of the
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~HIGH PRESSURE RELIEF YALVE
FORWARD

TORQUE MOTOR T

Fig. 2.2.2B

system of excessive high pressure when the foader encoun-
ters a heavy load or stalls out.

The high pressure surrounding the relief valve enters the
relief valve body cavity through a drilled orifice in the
cartridge. This pressurized oil that enters the relief valve
starts to push on a spool, which is seated by spring tension
and moves it forward, exposing the cross holes drilled in the
end of the spool. A small volume of oil starts to flow across to
the other relief valve. This relief valve is exposed to the low
pressure on the intake side of the pump and is seated by the
spring tension within the relief valve body. The pressure of
the small volume of oil being bypassed is enough to unseat
the relief valve and let it recirculate back into the intake side
of the pump. As the pressure continues fo build on the
pressure side, a larger volume of oil flows and at a greater



VARIABLE DISPLACEMENT
PISTON PUMP
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Coter Code

LOW PRESSWAE OA CHARGE PRESSURE
WORKING PRESSURE

MAXIMUM HIGH PRESSURE

PRESSURE FREE OR RETURN DIL

TRAPPED OR HIGH OR LOW STATIC OIL

|
B
| F
| K

CAM ANGLE 170
FORWARD

PISTON
CAMPLATE BLOCK

CAM 5TOP

CHARGE PUMP
RELIEF VALYE

P W ZE »;/ﬁsmeﬂw'

S N

R FoeEh

ek

3 CHARGE CHECKS
HIGH PRESSURE RELIEF VALVE
FORWARD

.‘!
i
I3

PISTON ASSEMBLY

1386

TORQUE MOTOR '

Fig. 2.2.2C

CAM ANGLE FORWARD POSITION WITH RELIEF VALVES CROSS RELIEVING

speed through the drilled orifice in the relief valve cartridge,
causing a pressure drop inside the relief valve. The sur-
rounding pressure is now able to unseat the relief vaive and
bypass maximum volume of oil. The system relief valves
function the same for both sides of the system.

When the steering lever is slowly moved to the reverse
position, the vehicle starts a reverse movement (figure
2.2.2D). As the camplate begins to move, the piston
assemblies start to reciprocate in the piston block. As the
lever continues a reverse movement the cam angle in-
creases, the pistons reciprocate further, more oil is being
pumped and the speed of the vehicle is increased.

The steering lever can be moved in reverse until a full cam
angle of 17° has been reached, which also achieves
maximum volume of oil being discharged from the pump.
When the camplate begins to move the charge check on the
discharge or pressure side seats because of the higher
pressure differential. The other charge check remains open
on the intake or low pressure side to continue supplying the
closed loop system with a charge of qil.

In the reverse position the pump shaft still rotates in the
same direction, but the discharge of oil from the pump is
reversed, thus reversing the rotation of the motor.
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Color Code
- LOW PRESSURE OR CHARGE PRESSURE
. WORKING PRESSURE
- MAXIMUM HIGH PRESSURE

- PRESSURE FREE QR RETURN OIL

- TRAPPED OR HIGH OR LOW STATIC OIL

REVERSE =12
- S cAm

EROTOR
,gHARGE PUMP

TORQUE MOTOR [

CAM ANGLE REVERSE POSITION

2.2.3 Hydrostatic Pump, Removal:

1. Remove any aftachment, raise the boom arms and To avold liaers::{?e:r!|t ln[gry
engage the boom lock. Shut off the engine. WARNING gsgjﬁcrgg:;sg: ﬂt%ln:gwilyt;

the engine running or the

system under pressure.

To avoid personal injury do
not work on a loader with the
o urlons 1.8 faieed oSt | 2. Drain the hydraulic oil from the hydraulic oil reservoir.

are engaged. Refer to section 1.7.3 for procedure.

3. Raise the seat and remove the hydrostatic shield.
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When making repairs to the
hydrautic system, keep all
parts clean and remove dirt
from the work area. Use caps
and plugs on all lines and
openings.

IMPORTANT

4. Disconnect the hydraulic lines from the hydraufic gear
pump and remove the gear pump from the loader (fig.
2.2.3a). Refer to section 1.2.4 for procedure. Plug all
openings in the gear pump and control valve and cap all
hydraulic lines.

1321 L T o T Fig' 2'2.38

5. Remove the two nuts and bolts securing both steering
lever lock guides {fig. 2.2.3b). Remave the steering lever
lock guides.

Fig. 2.2.3b

2 HYDROSTATIC DRIVE SYSTEM

CROSS SHAFT

1390 Fig. 2.2.3¢

6. Remove the bolts holding the steering lock cross shaft
bearings in place (fig. 2.2.3c). Drop the cross shaft down
out of the way.

~

. Remove the hydraulic hose from the charge pump inlet
port (fig. 2.2.3d). Plug the inlet port and cap the hydraulic
line.

CHARGE INLET
HOSE

1397 Fig. 2.2.3d
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. CHARGE PUMP
THANSFER LINE g

1392 Fig. 2.2.3e

8. Disconnect and remove the charge pump transfer line
between the front and rear hydrostatic pump (fig. 2.2.3e).
Cap the line and plug both transfer ports.

9. Disconnect both the front and rear pump drain lines from
the pumps (fig. 2.2.3f). Cap the drain lines and plug the
pump drain line ports.

1391

Fig. 2.2.3

10. Disconnect and remove the high pressure lines be-
tween the front pump and torque motar (fig. 2.2.3g). If
the rear pump is to be removed, disconnect the rear
pump high pressure lines. If the high pressure lines are
rubber it is only necessary to disconnect them at the
pump end. Plug the pump and motor ports and ¢ap both
ends of the high pressure lines.

52

('.}o

AN
L)%
HIGH PRESSURE -~
LINE i

S
@

1396 Fig. 2.2.3g

11. Disconnect the steering control linkages and shock
absorber from the front pump pintle lever {fig. 2.2.3h). If
the rear pump is to be removed disconnect the steering
linkage from the rear pump pintle lever.

~ A > Pintle Lever
Ve

1398 Fig. 2.2.3h
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12. Disconnect the front pump mounting bracket (fig. 17. Remove the rear pump from the loader.
2.2.3)).

1395 Fig. 2.2.3I

Fig..2.2.3j

2.2.4 Hydrostatic Pump, Replacement:

13. Remove the mounting bolts which secure the front 4, Line up the universal joint with the splines on the rear
pump to the rear pump (fig. 2.2.3k). pump shaft and install the rear pump in the loader (fig.
2.2.4a). Install the rear pump mounting bolts which fasten

14, Remove the front pump from the loader.
the pump to the frame.

15, Remove the splined drive coupling from the rear pump
(fig. 2.2.31).

18. Remove the mounting bolts which secure the rear pump 1400 ' Fig. 2.2.4a
to the frame.
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2. Install the front pump in the machine. Tighten the
mounting boits which fasten the front pump te the rear
pump to the following torques: (fig. 2.2.4b)

7103 27-31 ft. Ibs. (1.9-2.1 Bar)
T133 55-60 ft. Ibs. {3.8-4.1 Bar)

Fig. 2.2.4b

3. Install the front pump mounting bracket (fig. 2.2.4).

1393

Fig. 2.2.4

2 HYDROSTATIC DRIVE SYSTEM

<
(77

1388

Pintle Lever

Fig. 2.2.4c

4. Reconnect the steering control linkages and shock
absorbers 1o the front and rear pump pintle levers (fig.
2.2.4c). On start up it may be necessary to adjust the
steering linkage. Refer to section 4.1.

5. Install the four high pressure hoses between the pumps
and motor (fig. 2.2.4d).

HIGH PRESSUR

1396 Fig. 2.2.4d
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1390

Fig. 2.2.4h

6. Install the front and rear pump drain lines (fig. 2.2.4e).

. CHARGE PUMP

7. Install the charge pump transfer line between the front
THANSFER LINE g

and rear pump (fig. 2.2.4f).

8. Install the hydraulic hose from the oil reservoir at the
charge pump inlet port (fig. 2.2.49).

8. Raise the steering lock cross shaft up into place and
install the bearing mounting bolts (fig. 2.2.4h).

10. Install the lock guides on the steering lock cross shaft
(fig. 2.2.4j). Before start up adjust the steering lock as
shown in section 4.1.

CHARGE INLET
HOSE
1397

Fig. 2.2.4g 1389 Fig. 2.2.4j
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11.

12,

13.

Install the hydraulic gear pump on the hydrostatic pump
and reconnect the gear pump inlet hose and the
hydraulic line between the gear pump and control valve
(fig. 2.2.4k). Refer o section 1.2.4 for procedure,
Tighten the hydraulic gear pump mounting bolts 27-31
ft. Ibs. (36.6-42 N.M.).

Refill the hydraulic reservoir to the proper level with
10W30 API classification SE/CD oil.

Before starting the loader refer to the start up procedure

in section 1.2.6 to prevent damage to the hydraulic or’

hydrostatic components.

Ta prevent damage after re-

I M P 0 RTAN T moval or repalr of hydraullc
components refer to start up

procedure sect. 1.2.6.

2 HYDROSTATIC DRIVE SYSTEM

Fig. 2.2.4k
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2.2,5 Hydrostatic Pump, Disassembly:

i
o ,
1401 - Fig. 2.2.5

1. Retaining ring 12. O-ring 23. Pin keeper 34. Spring 45, Adaptor plate
2. Shaft seal 13. Camplate cover  24. Pin (3} 35. O-ring 46. Poppet
3. Washer 14. Retaining ring 25. Washer 36. Plug 47, Spring
4, Retaining ring 16. Camplate cover  26. Spring 37. Key 48. Washer
5. Thrust race 16. O-ring 27. Washer 38. Back-up washer 49. Retaining ring
8. Thrust bearing 17. Camplate 28. Retaining ring 39. O-ring 50. Bearing
7. Drive shaft 18. Rotating group 29. Gasket 40, Check valve 51. Cap screw
8. Bearing 19. Piston (8} 30. Bearing 41. Charge pump Kit
9. Housing 20. Spider 31, Dowl pin (2) 42, Inner gerotor
10, Needle bearing  21. Spider pivot 32, Back plate 43, Quter gerotor
11. Inner race 22. Piston block 33. Relief valve 44, O-ring
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Beiore disassembling the pump, clean the body with a
suitable solvent and dry with compressed air. Be sure all
openings are plugged to prevent solvent entering the pump.

Disassembly instructions are given for the front pump.

Disassembly of the rear pump is identical uniess otherwise
noted.

T id inj
A WARNIN G et

ing with compressed air.

When making repairs to the ‘ A L -
hydros:at!c sysdtem. keepd?r[! .\ = -
IMPD HTAN T g'zrrtnstﬁee\?vgr?(narer:.T.lg;ecaps \ N \
and plugs on all lines and ™
openings. .
""-u.___
\ g~

1404

1. Remove the four cap screws and the pump support
bracket from the pump assembly (fig. 2.2.5a).

Do not intermix parts from

13N A one pump with another. Keep

all pump parts separate,

3. Remove the retaining ring, washer, spring and poppet
from the adaptor plate assembly (fig. 2.2.5c¢).

Adaptor Plate

1402 Fig. 2.2.5a oo @
nla! -
pring /4 Retaining
2. Use a plastic hammer and tap the adaptor plate to loosen f. Plug
it from the back plate. Remove the adaptor plate from the 1417 Fi%tiamlng Fia. 2.2.50
pump assembly (fig. 2.2.5b). ng i
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4, Remove the charge pump kit from the back plate
assembly (fig. 2.2.5d, fig. 2.2.5e).

Do not attempt to check
charge pump flow. Checking
flow can cause cavitation and
damageto the piston pumps.

IMPORTANT

2 HYDROSTATIC DRIVE SYSTEM

[

Quter
Gerotor

Fig. 2.2.5e

Fig. 2.2.5d

1418

5. Using the two screw driver slots cast in the pump

housing, separate the back plate from the housing (fig.

2.2.5).

6. Remove and discard the gasket between the housing
and back plate assembly.

1405

Fig. 2.2.5f
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1416 Fig. 2.2.59

7. Remove the two high pressure relief valves from the back
plate assembly (fig. 2.2.5g).

8. Remove the rotating group from the housing (fig. 2.2.5h}.

8. The piston block assembly does not require to be
disassembled uniess the pins or spring are damaged.

To avoid personal injury the
plston block spring Is highly
compressed and the retain-
Ing rings should not be re-
moved without first com-
pressing the spring.

&0

If the piston block spring needs to be removed use the
following procedure (fig. 2.2.5i).

1. Cap screw 5/16 UNC 5. Piston block
x278L 6. Washer (2}
2. Washer 5/16 I.D. x 7. Spring
516 0.D. (2) 8. Pins (3)
3. Nut 5/16 UNC 9. Pin keeper

. Retaining ring

Fig. 2.2.5i

(a) Place a 5/16" fiat washer over the 5/16 x 2 7/8 cap
screw and insert the cap screw through the center of the
piston block.

(b) Place a 5/16 flat washer over the end of the cap screw
and screw on the 5/16 UNC nut.

(c) Tighten the nut and compress the spring.
(d) Remove the retaining ring.

(e) Slowly back off the 5/16 nut relieving the compression
on the spring.

() Remove the two washers, spring and three pins from the
piston block.

10. Remove the retaining ring from the housing (fig. 2.2.5j}.

11. Tap the end of the shaft against a wooden block to
remove the shaft, seal and bearing assembly from the
housing (fig. 2.2.5k).

i2. Remove the seal, spacer, retaining ring, thrust bearing
and races from the pump shaft (fig. 2.2.5[).

18. Remove the retaining ring and the camplate cover (fig.
2.2.5m).
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14. Remove the campiate cover plate O-ring and the
camplate shaft O-ring (fig. 2.2.5n).

15. Remove the retaining ring, camplate cover and Q-ring
from the opposite side of the pump housing (fig. 2.2.50).

1410 [EN Tr: ) G Fig. 2.2.5n

> B g, 2.2.5K

1412 Fig. 2.2.51 1411 S " Fig. 2.2.50
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1406

2.2.6 Hydrostatic Pump, Inspection:

Do not intermix parts from
one pump with another. Keep
all pump parts separate.

IMPORTANT

Fig. 2.2.5p

16. Remove the camplate bearings and races from the
housing. The camplate bearings are a loose, ship fit into
the housings (fig. 2.2.5p).

17. Remove the camplate from the housings (fig. 2.2.5r).

1409

1419

1. Inspect the charge pump relief valve seat inside the
charge pump adaptor (fig. 2.2.6a). it should be smooth
and free from burrs or other defects.

2. Inspectthe charge pump spring and poppet for damage.

3. Inspect the gerotor pocket inside the charge pump

adaptor plate for excessive scoring or wear (fig. 2.2.6b}.

Fig. 2.2.5r

Fig. 2.2.6b
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4. Inspect the needle bearing inside the charge adaptor NG
housing. If the needles are free from excessive play and
remain in the bearing cage there is no need to replace p
the bearing.

e
5. Inspect the check valve assemblies in the back plate
{fig. 2.2.6¢). Make sure the balls move freely.
6. Inspect the face of the back plate that the charge pump
runs against for excessive scoring or wear (fig. 2.2.6¢).
IR el
1423 Fig. 2.2.6e

The piston block spring is
highly compressed and the
|MPORTANT retaining ring shaould not be
removed without first com-
pressing the spring.

Fig. 2.2.6d

7. Inspect the face of the back plate that the rotating group
piston block runs against for scoring or wear. The plate -
should be smaoth and free of grooves. If not replace (fig.
2.2.6d).

8. inspect the piston block {fig. 2.2.6¢). The face that
contacts the back plate should be smocth and free from
grooves.

9. Inspect the piston biock spring and the three pins for

damage 1424 0 Fig. 2.2.6f
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10. Check that the pistons move freely in the piston block
bore (fig. 2.2.6f). I they are sticky in the bore, check the
bare for scoring or contamination.

11. Inspect the piston shoes (fig. 2.2.6f), The flat surface of
the shoe should be flat and smooth. The comers of the
piston shoe should be square and not rounded,

12. Inspectthe finish on the cutside diameter of the pistons.
The surface should be free from scratches or wear.

2 HYDROSTATIC DRIVE SYSTEM

1425

Fig. 2.2.6¢

1428

13. Inspect the spider pivot (fig. 2.2 6g). It should be smooth
and show no signs of wear.

14. Inspect the spider {fig. 2.2.6g). it should be flat with no
cracks or any signs of wear in the pivot area.

15. Inspect the polished surface of the camplate for scoring
{fig. 2.2.6h).

16. Inspect the pump drive shaft bearing surfaces and
splines for signs of scoring, wear or any damage (fig.
2.2.8j).

17. Inspect the thrust bearing and washers for wear.

18. Inspect the needle bearing in the housing assembly. If
the needles are free of excessive play and remain in the
bearing cage there is no need to replace the bearing.
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1427 Fig. 2.2.6]

2.2.7 Hydrostatic Pump, Reassembly:

Discard all old gaskets, seals and O-rings and replace with
new ones on reassembly.

Clean all parts in a suitable solvent and lubricate with system
oil before reassembly,

Do not intermix parts from
one pump with another. Keep
all pump parts separate,

IMPORTANT
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1. Install a new O-ring on the camplate shaft and install the
camplate in the pump housing (fig. 2.2.7a).

2. insert the needle bearings and inner races over the
camplate shafis and slide them into the housing (fig.
2.2.7b). The numbered end of both the bearings and
races should face outward and the chamfered 1.D. of the
races should face inward.

THRUST BEARING AND

SEAL:

¥
1442 RETAINING RING Fig. 2.2.7d

3. Install new Q-rings around the Q.D. of the camplate
bearings. Install the camplate covers and secure with
the retaining rings (fig. 2.2.7¢).

4. Install the thrust bearing and races on the pump shaft
and secure with the retaining ring (fig. 2.2.7d). Instalithe
shaft in the pump housing.

5. Install the shaft seal spacerwasher and a new shaft seal
in the housing. Secure in place with the retaining ring
{fig. 2.2.78).
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6. If the piston block has been disassembled, install the 3
pins, washers and spring. Compress the spring and

instalt the retaining ring.

2 HYDROSTATIC DRIVE SYSTEM

10. Installthe back plate on the housing being careful not to

damage the gasket (fig. 2.2.7h). When installed there
will be a slight gap between the back plate and housing.

T Fig 227t

To prevent personal injury

the piston block spring is
W ARN | N G highly compressed and the
retalning ring should not be
removed without first com-
pressing the spring.

7. Install the spider pivot, spider and nine pistons in the
piston black. Install the piston block in the housing (fig.
2.2.7f). Line up the spline on the piston block with the
spline on the pump shaft. Ensure the piston shoes come .
in contact with the camplate. The piston block will
extend slightly beyond the housing when installed.

8. Install a new gasket on the housing.

9. Install the two relief valves and springs into the back
plate assembly {fig. 2.2.7g). Place a new O-ring on the

plugs and torque the plugs to 55-60 fi. |bs. {75-81.3
N.M.).

BACK PLATE

HOUSING

Fig. 2.2.7h

LS

Back Plate

Quter
Gerotor

Fig. 2.2.7]
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1. Install a new O-ring on the camplate shaft and install the
camplate in the pump housing (fig. 2.2.7a).

2. Insert the needle bearings and inner races over the
camplate shafls and slide them into the housing (fig.
2.2.75). The numbered end of both the bearings and
races should face outward and the chamfered L.D. of the
races should face inward.

THRUST BEARING AND

= >k
p——s
1412 RETAINING RING Fig. 2.2.7d

3. Install new Q-rings around the O.D. of the camplate
bearings. Install the camplate covers and secure with
the retaining rings (fig. 2.2.7c).

4. Install the thrust bearing and races on the pump shaft
and secure with the retaining ring (fig. 2.2.7d). Install the
shaft in the pump housing.

5. Install the shaft seal spacer washer and a new shaft seal ~ =
in the housing. Secure in place with the retaining ring 1413 e
(fig. 2.2.7e). .

65



2 HYDROSTATIC DRIVE SYSTEM

H]A/Key

Inner
Gerotor

Drive Shaft

1403 Fig. 2.2.7k

Adaptor Plate

Washer %
Poppet
PR %é Poppet
Sprin
pring /Q Rl%tiaining
Retaining Ha
1417 Ring Fig. 2.2.71

Fig. 2.2.7m

11. Install the charge pump assembly on the back plate (fig.
2.2.7j and 2.2.7K}.

12, Install the charge pump relief valve in the adaptor plate
(fig. 2.2.71).

13. Install a new O-ring in the groove on the adaptor plate
and install the adaptor plate on the back plate. Torque
the cap screws to the following valves (fig. 2.2.7m).
T103 ... 17-20 fi. Ibs. (23-27 N.M.)

Ti33 ... 27-31 fi. Ibs. (36.6-42 N.M.}

14. Install the splined drive coupler in the rear piston pump
{fig. 2.2.7n).

Fig. 2.2.7n
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When making repairs to the
hydrostatic system, keep all

rts c! d dirt
IMPORTANT Rl
and plugs on all lines and
openings.
“

22,8 Charge Pump Removal:

The hydrostatic charge pump can be inspected and repaired
without removing the front hydrostatic pump from the loader.

Discard all seals and replace as new upon reassembly.

1. Remove any attachment, raise the boom arms and
engage the boormn locks. Shut off fthe engine.

To prevent personal Injurg
do not work on a loader wit
the boom arms In a raised
osition unless the boom
ocks are engaged.

To prevent personal injury
never repair or tighten hy-
drauiic hoses or fittings with
the engine running or the
system under pressure.

2. Raise the seat and remove the hydrostatic shield.

When making repairs to the
hydraulic system, keep all
IM PO RT ANT garts clean and remove dirt

om the work area. Use caps
and plugs on all lines and
openings.

3. Disconnect and cap the inlet and outlet lines from the
hydraulic gear pump.

4. Remove the two hydraulic gear pump mounting bolts (fig.
2.2.Ba).

On reassembly torque the two mounting bolts 27-31 fi.
ibs. (36.6-42 N.M.).

5. Remove the hydraulic gear pump from the front hydro-
static pump (fig. 2.2.8a).

On reassembly install a new O-ring on the hydraulic gear
pump mounting flange.

68

2 HYDROSTATIC DRIVE SYSTEM

1321 Fig. 2.2.8a

6. Remove the hydraulic hose from the charge pump inlet

port (fig. 2.2.8b). Plug the iniet port and cap the hydraulic
line,

CHARGE INLET
HOSE

1397 Fig. 2.2.8b




7. Remove the charge pump transfer line located between
the front and rear hydrostatic pump (fig. 2.2.8¢c).

Cap the transfer line and both transfer ports.

\ CHARGE PUMP
TRANSFER LINE

Fig. 2.2.8¢

2 HYDROSTATIC DRIVE SYSTEM

1402 Fig. 2.2.8¢

Fig. 2.2.8d

8. Remove the bolt from the front pump mounting bracket
(fig. 2.2.8d).

9. Remove the four balts and the pump mounting bracket
from the front pump {fig. 2.2.8¢).

On reassembly torque the four bolts:
T103... 1720 fi. lbs. (23-27 N.M.)
T133...27-31 fi. Ibs. (36.6-42 N.M.)

10. Use a plastic hammer and tap the adaptor plate to
loosen it from the pump back plate {fig. 2.2.8f).

Remove the adaptor plate from the pump assembly.
On reassembly install a new O-ring on the adaptor plate.
N

N

1404
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11. Remove the charge pump assembly from the back plate

2 HYDROSTATIC DRIVE SYSTEM

(fig. 2.2.8g and fig. 2.2.8h).

Inner
Gerotor

P

Gerotor
Drive Shaft

2.29 Campiate — Seal Replacement:

The hydrostatic pump camplate seals can be repiaced
without removing the hydrostatic pump from the loader.

Discard all seals and replace as new upon reassembly,

1. Hemove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal Injurg
do not work on a loader wit
the boom arms in a ralsed
nsition unless the boom
ocks are engaged.

To prevent personal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.

2. Raise the seat and remove the hydrostatic shield.

When making repairs to the
hydraulic system, keep all
parts clean and remove dirt
from the work area. Use caps
and plugs on all lines and
openings.

IMPORTANT

3. Disconnect the steering control linkage and the shock
absorber from the pump pintle lever (fig. 2.2.9a).

3]

o
»-(Qo»)»»

Pintle Lever

Fig. 2.2.9a
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4, Remove the clamp boit from the bottom of the pintle
lever (fig. 2.2.9b),

5. Remove the roll pin from the pintle lever (fig. 2.2.9¢).

6. Remove the pintle lever from the camplate shaft (jig.
2.2.8d).

7. Remove the retaining ring holding the camplate coverin
place (fig. 2.2.9e}).

8. Remove the camplate cover (fig. 2.2.91).

<X ’ ng i

) ~ ]
[ =i
432

@. Wap>

1430 Fig. 2.2.9¢
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1434

Fig. 2.2.9g

10.

9. Remove the camplate cover O-ring (fig. 2.2.9g).
On reassembly install a new Q-ring.

(fig. 2.2.9h).

The needle bearing is a slip fit into the housing. On
reassembly the numbered end of the bearing should

face outward.

11. Remove the camplate shaft O-ring (fig. 2.2.8h).

On reassembly install a new O-ring.

Remove the needle bearing from the camplate shaft

& Camplate
/) Shaft ‘ORing

Bearing
Fig. 2.2.9h

Camplate

Cover N
Retainin s e
Ring g / O~R|ng

1436

Fig. 2.2.9]

22,10 Rear Pump — Shaft Seal Replacement:

1. Disconnect the exhaust pipe and air intake from the
engine.

2. Remove the engine mounting bolts and counternuts from
the engine (fig. 2.2.10A).

NOTE: On reassembly torgue the mounting nut 1o 40 ft. |bs.
{54 N.M.). Torque the counternut against the mounting nut
80 fi. Ibs. (108.5 N.M.). Do not overtorque the mounting nut.

72

. Remove the retaining ring and camplate cover from the

opposite side of the pump housing (fig. 2.2.9j).

. Remove the camplate cover O-ring (fig. 2.2.9j).

On reassembly install a new O-ring.

o—— )

Nut

1440

Fig. 2.2.10A
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Fig. 2.2.10B

3. Cennect chains to the two lifting hooks located on the
front and rear of the engine (fig. 2.2.10B8).

4. Using a chain hoist lift the engine and move it toward the
rear of the loader until the universal joint slides off the end
of the rear pump shaft {fig. 2.2.100).

5, Remove the retaining ring from the hydrostatic pump {fig.
2.2.10D).

6.. Remove the pump shaft seal (fig. 2.2.10E).

Fig. 2.2.10C

Retaining Ring

1438

Fig. 2.2.10D

NOTE: The back up washer may come out when the shaft
seal is removed. Ensure the washer is reinstalled before
installing a new pump shaft seal.

7. Lubricate a new pump shaft seal with system fluid and
install it in the pump.

/

Back-up
Washer

1441 Fig. 2.2.10E
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2.3 TORQUE MOTOR

2 HYDROSTATIC DRIVE SYSTEM

1444

Disc valve
Balance Plate §Valve Drive

Geroler Assembly

Cutput
Shatt

Valve Plate

1442 Fig. 2.3.2a

2.3.1 Specifications:

T103 T133
Motor tyPe...cvvieieceiimeecer e Geroler Geroler
Displacement.......c.ocoeveerernne. 189 cu.in. 299 cu. in.
(326 cm®) (489.9 cm¥)
Rotation .....c.ccevveeeeiccnicinnenn, Dual DPual
Section bolt torque............... 50 ft. Ibs. 62.5 fi. Ibs.
(67.8 N.M.) 847 N.M)
Retainer cover bolt 21 ft. Ibs. 25 ft. Ibs.

torguUe...coev e, (28.5 N.M.) (339 N.M.}
Mounting nut torque 100-110 ft. Ibs.100-110 ft. Ibs.
(to frame) ..ooccvverieriecenne (136-149 N.M.)(136-149 N.M.)
Sprocket nut torque. ............. 350 ft. Ibs. 350 fi. Ibs.
(475 N.M) (475 N.M.)

2.3.2 General Information:

The basic geroler design uses a combination of mechanical
and hydraulic principles that are utilized in the high torque,
low speed motors.

The outer ring (fig. 2.3.2b}) of the geroler assembly is similar
toaninternal gear thatis held in a fixed position by securing it
to the motor housing. The rotating inner gear, called a star,
orbits inside the secured outer ring.

Because of the different number of tegth on the star and
outer ring, the star rotates in an eccentric circular orbiting
motion from the housing center line {fig. 2.3.2¢).

A drive shatt is used to transmit the rotation of the star to the
output shaft. The drive shaft has crowned external spiines to
match the internal splines in the star and output shaft. This
type of drive is used because the star center line continuous-
ly changes during rotation.
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GEROLER ASSEMBLY:
Quter Ring

Roller
Fig. 2.3.2b

1446 ' Fig. 2.3.2c




As the star orbits it, it causes a continuous opening and
closing of the outer ring fluid pockets. Half of thase fluid
pockets are subject to fluid pressure, causing star rotation,
and the opposing half are connected to a return line.

When pressure is introduced into the fluid pockets on the
right side of the star (fig. 2.3.2d} the output rotation will he
counterclockwise. When the fluid pockets on the left side of
the star are pressurized the output rotation will be clockwise.

2 HYDROSTATIC DRIVE SYSTEM

1447 Fig. 2.3.2d

Roller

Fig. 2.3.2e

piston type motor. This means that six times greater torque
can be developed at one-sixth the speed without further gear
reduction.

To seal the fluid pockets the torque motor incorporates a
rotating roller type seal {fig. 2.3.2e). This type of a rolling seal
reduces friction at the star peints providing increased
efficiency and reduced component wear.

The geroler (fig. 2.3.2f), is both a fluid displacement motor
and a gear reducer. It provides six times (the number of star
points} greater power per revolution than a gear, vane or

Fig. 2.3.2f
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Shown in figure 2.3.2g is one complete star orbit, or one-
sixth of the output shaft rotation. The star must travel through
six camplete orbits for each single rotation of the output shaft
creating a speed reduction of six 1o one. The use of seven
fiuid power pockets with the six to one ratio provides forty-
two fluid power cycles per each complete shaft rotation.

2 HYDROSTATIC DRIVE SYSTEM

For smooth and continuaus motor output ratation, the torque
motor utilizes a disc value which operates in synchronization
with the geroler star, The disc valve arrangement consists of
a stationary balance plate, rotating disc valve and a station-
ary valve plate (fig. 2.3.2h).

Disc Valve
Balance Plate {valve Drive
eroler Assembl
Ger Y OutpfttJt
Drive Shaft a
pered Roller

Bearing

Valve Plate

1442 Fig. 2.3.2h

Hydraulic
Connections

T~

Disc Valve

1443

Plug, Case Drain

Shaft I
CwW
Rotation

N

~ Japer
Roller
Bearings

Drive, Qutput
/

Geroler Assembly

Drive, Valve

Orifice in Valve Plate

Valve Plate Ports (7)
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The disc valve contains an inlet fluid passage port for each
star valley area and a return fluid passage port. A separate
crowned drive shait is used to synchronize the disc valve
and geroler star so that they turn as one.

To accept fluid from the disc valve, the valve plate also
contains internal porting passages to each outer ring pocket
area.

Figure 2.3.2j illustrates the fluid flow through the torque
maotor for clockwise rotation.

Fluid enters the housing through the inlet port and is directed
to the balance plate. The balance plate contains aninner and
outer seal to separate the high and low pressure fluid
passages. Fluid passes through the stationary balance plate
to the rotating disc valve. The rotating disc valve ports the
fluid to the stationary valve plate and proper side of the
geroler pockets causing the rotor star to turn.

Astherotor star rotates, and each fluid pocket reaches jts full
open position, the return porting in the rotaling disc valve
opens to allow the fluid in the pocket area to pass back
through the valve plate, disc vaive, balance plate and out
through the housing return port, as the pocket closes.

The disc valve is timed to the geroler rotor star to govern the
- inletfluid flow 1o output shaft rotation. If the timing of the disc
valve to geroler star is off one tooth, the relationship of input
fluid fiow to output motor shaft rotation will be reversed.

2.3.3 Torgue Motor Removal:

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To avoid personal Injury do
not work on a loader with the
boom arms In a ralsed posi-
tion unless the boom locks
are engaged.

2 HYDROSTATIC DRIVE SYSTEM

. Block the loader securely with all four wheels clear of the

ground.

. Remove the wheels on the side of the machine that the

torgue motor is to be removed from.

. Drain the hydraulic reservoir. (Refer to section 1.7.3 for

procedure).

. Drain the lubricating oll from the final drive housing.

{Refer to section 3.2.2 for procedure).

. Remove the final drive inspection plate cover (fig.

2.3.3a) located between the axles on the final drive
housing.

. Loosen the three chain tightener nuts (fig. 2.3.3b). Back

off the front and rear adjuster nuts. Move the chain
tightener plate back 1o loosen the chain.

. Remove two nuts [ocated inside the Ioader next to the

forque motor which secure the parking brake bracket
(fig. 2.3.3c).
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Locking Bar .
Shaft Assembly | e}
e T

@
BnOlt. Assembly
Brake Braket

1455

Fig. 2.3.3d

9, Remove the bolt assembly from the parking brake
bracket (fig. 2.3.3d). Remove the bolt which secures the
locking bar to the brake shaft. Remove the brake
bracket and locking bar assembly from the loader.

10. Remove the brake disc from the torque moter sprocket
(fig. 2.3.3e),

On reassembly apply Loctite RCE09 to the brake disc
SCrews.

(TITn
1456

Fig. 2.3.3¢

11. Place a bolt through the axfe and screw it into the
welded nut located on the final drive housing to prevent
the torque motor shaft turning as the sprocket nut is
loosened.

Remove the torque motor sprocket nut (fig. 2.3.3f).
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1457 Fig. 2.3.3f

The sprocket and nut are only required to be removed
on the T103. The T133 torque motor can be removed
with the sprocket and nut in place.

On reassembly torque the nut to 350 ft. lbs. (474.5
N.M.).

12. Straighten and remove the chain connection link cotter
pin (fig. 2.3.3g, 2.3.3h) and remove the connection link.

T133 (OLD STYLE)

Fig. 2.3.3g

T103/T133 (CURRENT STYLE)

Fig. 2.3.3h




NOTE: On reassembly the cotter pin side of the connection
link faces the inspection opening of the finai drive housing.

13. Remove the drive chain from the final drive housing.

On reassembly install a new connection link and cotter
pins.

14. Using a proper gear puller, remove the sprocket and key
from the torque motor shaft (fig. 2.3.3) on the T103. The
T133 torque motor can be removed with the sprocket
attached.

1458

Fig. 2.3.3;

15. Disconnect and remove the two high pressure pipes
between the pump and motor (fig. 2.3.3k).

If rubber high pressure lines are installed in the oader
only the forgue motor end needs to be disconnected.

Cap the lines and plug the pump and torque motor port
openings.

16. Disconnect and remove the drain line from the torque
motor (fig. 2.3.3k). Cap the line and plug the motor drain
port.

When making repairs to the
hydrostatic system, keep all
farts clean and remove dirt
rom the work area. Use caps
and plugs on all lines and
openings.

IMPORTANT

2 HYDROSTATIC DRIVE SYSTEM
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Drain Line

1454

Fig. 2.3.3k

17. Hold the torque motor mounting bolts from turning when
the mounting nuts are loosened (fig. 2.3.31).

1460

Fig. 2.3.31
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1452 Q

Fig. 2.3.3m __

2.3.4 Torque Motor Replacement:

1. Apply silicon sealant around the torque motor flange
(fig. 2.3.4a) to prevent ail leakage from the final dnve
housing.

18. Remove the Jam nuts, mounting nuts and lockwashers
from the torgue motor (fig. 2,3.3m).

On reassembly torque the mounting nuts 85-90 ft. Ibs.
{115-122 N.M.). Torque the jam nuts against the mount-

ing nuts 40-60 ft. Ibs. (54-81 N.M.).

18. Remove the torque motor from the final drive housing
{fig. 2.3.3n).

/1
Fig. 2.3.3n

1464 Fig. 2.3.4a

2. Install the torque motor mounting bolts from inside the
final drive housing (fig. 2.3.4b).

Hold the bolts in place with a wrench while the torgue
motor mounting nuts are being tightened.

1460 Fig. 2.3.4b
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1461

Fig. 2.3.4d

=

High Pressurga Lfnes

e o ———

/

Drain Line

1454 Fig. 2.3.4e

3. Install the torque motor in the final drive housing (fig.
2.3.4c).

4. Instalt the lockwashers, mounting nuts and jam nuts
which secure the motor to the housing (fig. 2.3.4d).

Torque the mounting nuts 85-90 ft. Ibs. (115-122 N.M.).
Torgue the jam nuts 40-60 ft. Ibs. (54-81 N.M.).
5. Install the torque motor drain line (fig. 2.3.4e).

Install the two high pressure lines between the hydro-
static pump and torque motor {fig. 2.3.4e).

6. Install the key on the torque motor shaft (fig. 2.3.4f).

|

Fig. 2.3.4f
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7.

T103 — Using a sprocket driver (fig. 2.3.4g) instali the.

sprocket on the torque motor shaft until the end of the
threaded portion of the shaft is almost flush with the
inside face of the sprocket {fig. 2.3.4h).

T133 — Line up the sprocket with the key and install the
sprocket on the shaft.

Install the drive chain in the final drive housing. (Refer to
section 3.3.3 for the correct procedure.) Use new
connection links and cotter pins.

1462 Fig. 2.3.4g
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1467 Fig. 2.3.4j

9

10.

11.

12.

. Install a bolt through axle to prevent the torgue motor

shaft turning as the sprocket nutis tightened (fig. 2.3.4).

Install the axle sprocket nut and torque to 350 ft. Ibs.
(474.5 N.M.) (fig. 2.3.4k).

Install the brake disc on the torque motor sprocket.
Apply Loctite RC609 to the allen screws on assembly
{fig. 2.3.41).

Install the brake bracket and locking bar assembly.

Secure the brake bracket in place with the bolt assembly
(fig. 2.3.4m).

Install the bolt, lockwasher and plainwasher on the
locking bar and secure it to the shaft assembly (fig.

2.3.4m).
P
L)
|

(@, i
1457 Fig. 2.3.4k
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Fig. 2.3.41
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IMPORTANT

To obtain correct brake per-
formance it may be neces-
sary to readjust the brake
caliper assembly after re-
moval or replacement of
parts. Refer to section 4.5 for
procedure.

IMPORTANT

To prevent damage after re-
moval or repair of hydraulic
components refer to start up
procedure sect. 1.2.6.

Fig. 2.3.4m

13.

14.
15,

16.

17.

18.

Install the plainwashers, lockwashers and nuts on the
bolt assembly where it protrudes on the inside of the
loader (fig. 2.3.4n).

Adjust the chain tension as shown in section 3.3.1.

Install the final drive housing drain plug and fill the
housing with 10W30 AP classification SE/CD oil to the
correct level. Refer to section 3.2.

Apply silicon to the inspection cover and install the cover
(fig. 2.3.4r).

Install the wheels. Torgue the wheel nuts 100-110 ft. Ibs.
(135-149 N.M.).

Retill the ail reservoir to the correct level with 10W30
AP/ classification, SE/CD oil. Refer to section 1.7.

1451

Fig. 2.3.4r
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1470

235 Torque Motor Disassembly — T103:

1. retainer plate 14. balance ring spring (3)
2. bolt (8) 15. valve housing

3. back-up washer 16. valve seal

4. quad ring 17. drain seal

5. shaft & bearing assy. 18. sleeve

6. key 19. spring

7. bearing housing 20. poppet

8. geroler drive 21. piston

9. geroler assy. 22. plug
10. vaive plate 23. inner valve seal
11. valve drive 24. outer valve seal
12. valve 25. valve housing seal
18. balance ring 26. baolt (4)

27. shaft face seal

Before disassembling the torque motor, clean the body with
a suitable solvent and dry with compressed air. Be sure all
openings are plugged to prevent solvent entering the torque
motor.

T Id i
“ WARNIN G EEEpt gt = e
ing with compressed air,

When making repairs to the
torque motors, keep all parts
IM PO RT ANT clean and remove dirt from
the work area, Use caps and
lugs on &ll [ines and open-
ngs.

Discard all old seals and on reassembly replace with new
seals.

1. Place the motor in & vise with the output shaft facing
down (fig. 2.3.5a). Clamp the motor at the flange not on
the housing. Excessive clamping pressure on the hous-
ing will cause distortion.

Fig. 2.3.5a
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1473 Fig. 2.3.5b

4. Remove the following from the valve housing (fig.
2.3.5¢).
| — housing seal
| — drain seal
i — shuttle valve assembly

5. Remove the two balance springs, balance ring and

valve (fig. 2.3.5d).

Remaove the inner and outer face seal from the balance
ring.

Mark the body sections 1o assist in reassembly.

. Remove the four bolts from the motor valve housing (fig.
2.3.5a).

On reassembly torque the mounting bolts in sequence
to 50 ft. |bs. (67.8 N.M.). Follow the torque procedure
outlined in section 2.3.8.

. Carefully lift the valve housing straight up (fig. 2.3.5b).
The balance ring subassembly and springs should
remain on the valve.

Spring

Inner
Face Balance
Seal Ring Valve

1474 Fig. 2.3.5d

Housing O@

Drain
Seal

Valve Housing 8-

Shuttle Valve Ass’yﬁ

1469 Fig. 2.3.5¢

6. Remove the valve plate, seal and valve drive (fig.

2.3.5€).

7. Remove the geroler assembly {fig. 2.3.5f). Keep the

rollers and inner geroler in the outer geroler ring.

Valve
Plate Seal Drive

1475 Fig. 2,3.5¢

Drive Bearing
Housing

Seal Geroler Seal
1476 Fig. 2.3.5f
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8. Remove the two drain seals from each side of the
geroler assembly (fig. 2.3.5f).

9. Remove the geroler drive and the seal from the bearing
housing {fig. 2.3.5f).

10. Turn the bearing housing over in the vise and remove
the eight (B) cap screws from the retainer plate (fig.
2.3.5g).

On reassembly torque the eight cap screws in sequence
to 21 ft. Ibs. {28.5 N.M.). For torque procedure see
section 2.3.8.

1477 Fig. 2.3.59

11. Remove the retainer plate from the bearing housing {fig.
2.3.5h).

Remove the back-up washer and quad ring from the
retainer plate.

12. Remove the shaft and bearing assembly from the
housing {fig. 2.3.5)). The shaft may have to be pressed
out.

Remove the shaft face seal from the bore of the bearing
housing (fig. 2.3.5]). Be careful not to damage the bore
of the bearing housing.

NOTE: Individual parts of the shaft and bearing assembly
are not sold or serviced separately and must be replaced as
a complete unit.
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_ Retainer Plate

© o—Back—up Washer
Quad Ring_+©

1478 Fig. 2.3.5h

Shaft Face Seal

Shaft &
Bearing-
Ass'y

Bearing Housing

1479 Fig. 2.3.5]
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1471

Fig. 2.3.6

23.6 Torque Motor Disassembly — T133:

boit {6)

dust seal
retainer plate

. shaft seal

o-ring

key

shaft & bearing assy.
. shaft face seal

. bearing housing
10. o-ring

11. drive, geroler
12. drain seal

13. geroler assembly
14, valve plate

15. valve drain

CEND G PN

16. valve

17. balance ring
18. balance spring (3)
19. inner face seal
20. outer face seal
21. o-ring

22. valve housing
23. plug

24. sleeve

25. spring

26. poppet

27. piston

28. plug

28. stud

30. nut

Before disassembling the torque motor, clean the body with
a suitable solvent and dry with compressed air. Be sure all
openings are plugged to prevent solvent entering the torque

motor.

A\ WrrNING

To avoid eye injury use
safety goggles when clean-
ing with compressed air.

IMPORTANT

When making repairs to the
torque motors, keep all parts
clean and remove dirt from
the work area. Use caps and

lugs on all lines and open-
hgs.

Discard all old seals and on reassembly replace with new

seals.

1. Place the motor in a vise with the output shaft facing
down (fig. 2.3.6a). Do not clamp the motor on the
housing as excessive pressure will cause distortion.

Mark the body sections to assist in reassembly.

1480

Fig. 2.3.6a
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1481 Fig. 2.3.6b

2. Remove the four bolts from the motor valve housing (fig.

2.3.6b). On reassembly torque the mounting bolts to
62.5 ft. Ibs. (84.7 N.M.). Follow the torque procedure
outlined in section 2.3.8.

3. Carefully lift the valve housing straight up (fig. 2.3.6c).

The balance ring subassembly and springs should
remain on the valve,

4. Remove the following parts from the valve housing (fig.

2.3.6d).

| — housing seal

1— drain seal

| — shuttle valve assembly

5. Remove the three balance springs, balance ring and

valve (fig. 2.3.6e). Remove both the inner and outer face
seal from the balance ring.

6. Remove the valve plate, seal and valve drive (fig.

2.3.6f).

1482
Housing ,‘O’-@g
Drain
Seal
Valve Housing
Shuttle Valve Ass’y <
1469 Fig. 2.3.6d

Quter Inner 2
Face Face Balance
Seal Seal Ring
1484 Fig. 2.3.6e

Valve
Plate Seal Drive

1485 Fig. 2.3.6f

Geroler Seal

Seal,Drain o
1486 Fig. 2.3.69
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7. Remove the geroler assembly {fig. 2.3.6g). Keep the
rallers and the inner geroler in the outer geroler ring.

8. Remove the two drain seals from each side of the
geroler ring (fig. 2.3.6g).

9. Hemove the geroler drive and the seal from the bearing
housing {fig. 2.3.6q).

1483 Fig. 2.3.6h

Retainer
Plate

Shaft Seal

Dust Seal

1488 Fig. 2.3.6)

10. Turn the bearing housing over in the vice and remove
the six retainer plate bolts (fig. 2.3.6h).

On reassembly torque the retainer plate bolis to 25 ft.
Ibs. (33.9 Bar}. Follow the torque sequence as outlined
in section 2.3.9.

11. Remove the retainer plate from the bearing housing (fig.
2.3.6)). The retainer plate may have fo be pried free, Be
careful not to damage the bearing housing or the
retainer plate. ’

Shatft &
Bearing
Ass'y
Bearing B /
Housing

Shaft Face Seal

1487
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12. Remove the dust seal, shaft seal and Q-ring from the
retainer plate (fig. 2.3.6j}.

13. Remove the shaft and bearing assembly from the
bearing housing (fig. 2.3.6k). The shaft may need to be
pressed out.

Remaove the shaft face seal from the bore of the bearing
housing (fig. 2.3.6k}). Be careful not to damage the bore
of the bearing housing.

NOTE: Individual parts of the shaft and bearing assembly
are not sold or serviced separately and must be replaced as
a complete unit.

2.3,7 Torque Motor — Inspection;

Clean all parts in a suitable solvent and blow dry with air. Do
not wipe dry with cloth or paper towels.

To avold eye injury use
safety goggles when clean-
ing with compressed air.

A\ wrrning

Do not use coarse grit or attempt to file or grind motor parts,
Replace any parts that are scratched or have burrs that
could cause leakage.

1. Inspect the geroler star (fig. 2.3.7a) for wear or damage.

1500

Fig. 2.3.7a
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1501

Fig. 2.3.7b

1504 Fig. 2.3.7¢

1502

Fig. 2.3.7c

2. Inspect the geroler rollers (fig. 2.3.7b} for wear or
damage.

3. Inspect the valve plate (fig. 2.3.7¢ and fig. 2.3.7d) for
scratches or wear.

1503

1506 Fig. 2.3.7g
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. Inspect the valve (fig. 2.3.7e and fig. 2.3.7f) for scratches
or wear.

. inspect the halance plate for scratches or wear (fig.
2.3.7g).

. Inspect the splines on the valve drive and geroler drive for
wear.

. Inspect the keyway and chamfers on the ocutput shalft for
sharp edges or burrs which could damage the shaft seal.

. Inspect the face of the bearing housing (fig. 2.3.7h) for
scratches or wear.

1507 Fig. 2.3.7h

2 HYDROSTATIC DRIVE SYSTEM

Insert the seal driver in the tube and push the shaft face
seal with a rotating action until it is seated.

Check for correct installation. A damaged shaft face
seal will cause loss of internal Jubrication and resuit in
parts wear.

. Install the shaft and bearing assembly in the housing

(fig. 2.3.8b). A press may be required to install the shaft
and bearing assembly.

Do not damage the shaft face seal in the housing.

. Apply petroleum jelly to the bearing housing seal (fig.

2.3.8¢) and install the sealin the outer seal groove of the
housing.

. Install the dust seal in the retainer flange (fig. 2.3.8¢).

The metal side of the dust seal must face upward,

. Install the shaft seal in the retainer flange (fig. 2.3.8c).

The smoath or fiat side of the shaft seal must face
toward the retainer flange.

. Apply petroleum jelly to the inside diameter of both the

shait and dust seal. install the retainer flange over the
shaft with a twisting motion (fig. 2.3.8c). Be careful not o
distort or damage the shaft seal during assembly.
Damage to the shaft seal will cause external leakage.

2.3.8 Torque Motor Reassembly — T103:

install new seals when reassembiling the torque motor.

Lubricate all seals with petroleum jelly such as vaseline prior

to assembly.

1. Install the shaft face seal in the bearing housing using a

suitable tool to seat the seal.

Place the bearing housing on a smooth flat surface with

the largest open end of the housing facing upward.

Align the small 1.D. end of the seal installation tube with

the seal seat in the housing (fig. 2.3.8a).
Apply petroleumn jelly to the shaft face seal.

Install the seal in the bore of the installation tube as

shown in fig. 2.3.8a.

Seal Seal Tube
Driver
Shaft
Face
Seal
Bearing
Housing
Seal
Seat
1489 Fig. 2.3.8a

Dust Seal Lip

Shaft Seal

Flange

Seal

Shaft

Face —

Seal o e &
1490 Fig. 2.3.8¢c
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7. Lubricate the threads cf the eight cap screws and install
them finger tight in the retainer flange. Torque the cap
screwsin sequence (fig. 2.3.8d)to 21 fi. lbs. (28.5 N.M.).

8. Reposition the housing assembly in a vise (fig. 2.3.8e)
clamping across the flange.

Pour a small amount of system oil inside the output
shaft.

9. If available, install two studs in the housing (fig. 2.3.8f) to
assist in alignment of parts during assembly.

10. Apply a light film of petroleum jelly on the housing seal
and install the seal in the bearing housing (fig. 2.3.8f}.

11. Install the gercler drive in the housing (fig. 2.3.8g).
Install the longer splined end of the geroler drive shaft
into the housing.

12. Apply petroleum jelly to the two case drain seals and
install them on both sides of the geroler assembly (fig.
2.3.8h) in the case drain hole grooves.

13. Align the case drain hole and pressure relief hole in the
geroler assembly with the case drain hole and pressure
relief hole in the bearing housing (fig. 2.3.8h). Install the
geroler assembly on the bearing housing.

2 HYDROSTATIC DRIVE SYSTEM

IMPORTANT

To ensure the correct shatt
rotation the torque motor

must be t

imed. Refer to in-

structions.

1493

Fig. 2.3.8f

1492 Fig. 2.3.8d

Geroler Drive

1495 Fig. 2.3.8e

1494 Fig. 2.3.8g
Pressure
Relief Hole
Case Drain Seals
1508 Fig. 2.3.8h
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14.

15.
1B.

17.

18.

TIMING STEP NO. 1

locate the largest open pocket in the geroler (fig.
2.3.8]). Mark the location of the pocket on the outside
edge of the geroler.

Install the valve drive in the geroler.

Apply a light film of petroleum jelly on the valve plate
seal. Install the valve plate seal in the valve plate.

Align the case drain hole in the valve plate with the case
drain hole in the geroler. Install the valve plate (seal side
toward geroler) on the geroler assembly (fig. 2.3.8]).

TIMING STEP NO. 2

Locate the slot opening in the valve plate which isin line
-with the largest open pocket of the geroler (fig. 2.3.8j).

Rotate Vaive Clock-
wise 1/2 Tooth to

Engage Spline -

Largest
Cpen
Pocket

Anyone of 6 Ports
open to outside of
valve

Alignment Valve Case Drain Pressure

Ref. Only Drive Hole Relief Hole

1509 Fig. 2.3.8j
18. TIMING STEP NO. 3

Install the valve on the valve plate. Locate any one of the
side openings of the valve that goes through to the face
of the valve (fig. 2.3.8)). Line up this side opening with
the open siot of the valve plate that is in line with the
largest open pocket of the geroler.

Clockwise
Rotation

Counter
Clockwise Rotation

1510 Fig. 2.3.8k
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20.

21.

Rotate the valve clockwise {1/2 spline tooth) to engage
the spline teeth of the valve drive.

When timed correctly the motor will rotate when pres-
surized as shown in fig. 2.3.8k.

Apply clean grease 1o the two balance ring assembly
springs. Install the two springs in the holes located
inside. the bore of the valve housing (fig. 2.3.8[).

Apply a light film of petroleum jelly on the case drain seal
and the valve housing seal, Install the case drain seal
and the valve housing seal in the grooves on the valve
housing (fig. 2.3.8l).

. Apply petroleum jelly to both the outer and inner face

seals. Install the face seals on the balance ring (fig.
2.3.8mj}.

Vaive Housing

Balance
Ring
Spring

G¢———=Seal
1511 Fig. 2.3.81
Pin Quter

Seal

.

Q
'&\'\.\\\\ -

Balance Ring
Fig. 2.3.8m

1512

The face seals must be In-
stalled as shown on fig.
2.3.8m or the motor will not
operate propetrly.

IMPORTANT

23.

insert your finger through the port off the valve housing
(fig. 2.3.8n). Apply pressure to the side of the balance
ring assembly to hold it in place while the vaive housing
is being installed.

1613 Fig. 2.3.8n
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24. Align the case drain hole in the valve housing with the
case drain hole in the valve plate (fig. 2.3.80). Install the
valve housing on the valve plate.

1514 Fig. 2.3.80

After installing the valve
housing check between the
body parts for unseated
seals.

IMPORTANT

25, Install and finger tighten the four bolts. Torque the bolts
in sequence (fig. 2.3.8p) to 50 it. Ibs. (67.8 N.M.).

26. Install the shuttle valve assembly in the valve housing
{fig. 2.3.8r).

1516

Fig. 2.3.8r

2 HYDROSTATIC DRIVE SYSTEM

For correct motor operation
the shuttle valve must he
installed in the correct se-
quence.

IMPGRTANT

23.9 Torque Motor Reassembly — T133:
Install new seals when reassembling the torque motor.

Lubricate all seais with petroleum jelly such as vaseline prior
to assembly.

1. Installthe shaft face seal in the bearing housing using a
suitable tool to seat the seal.

Place the bearing housing on a smaoth, flat surface with
the largest open end of the housing facing upward.

Align the small |.D. end of the seal installation tube with
the seal seat in the housing (fig. 2,3.9a).

Apply petroleum jelly to the shaft face seal.

Install the seal in the bore of the installation tube as
shown in fig. 2.3.9a.

Insert the seal driver in the tube and push the shaft face
seal with a rotating action until it is seated.

Check for correct installation. A damaged shaft face
seal will cause loss of internal lubrication and result in

parts wear.
Seal
Driver
| Seal
; Tube
Bearing
! 7 Housing
7 Seal

VX,

1517 Fig. 2.3.9a

Shaft &
Bearing
Ass'y
Bearing e /
Housing
1487 Shaft Face Seal Fig. 2.3.9b
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Install the shaft and bearing assembly in the housing
(fig. 2.3.9b). A press may he required to install the shaft
and bearing assembly.

Do not damage the shaft face seal in the bore of the
housing.

\ T Retainer

Seal

1518 Fig. 2.3.9¢

Install the dust seal in the retainer plate {fig. 2.3.9¢). The
metal side of the dust seal must face upward.

Install the retainer seal and the shaft seal (fig. 2.3.9c).
The smooth or flat side of the shaft seal must face
toward the retainer (fig. 2.3.9d).

Apply petroleum jelly to the inside diameter of both the
dust seal and shaft seal.

install the retainer cover over the shaft with a twisting
motion (fig. 2.3.9¢). Be careful not to distort or damage
the shaft seal during assembly. Damage to the shaft
seal will cause external leakage.

Dust Seal Lip
Shaft Seal

/%;Alz

1519 Fig. 2.3.9d

7. Lubricate the threads of the six retainer cover bolts and

10.

11.

finger tighten all bolts. Torque the bolts in sequence (fig.
2.3.9f} initially to 4 ft. Ibs. (5.4 N.M.). Final torque the six
bolts in sequence to 25 ft. Ibs. (33.9 N.M.).

. Reposition the bearing hiousing in a vise {fig. 2.3.9g)

clamping across the edge of the flange.

. Pour a small amount of system oil inside the output

shaft.

If available, install two studs in the housing to assist in
alignment of parts during assembly (fig. 2.3.9g).

Apply a light film of petroleum jelly on the housing seal
and install the seal in the bearing housing (fig. 2.3.9g).

2 HYDROSTATIC DRIVE SYSTEM

Shaft

Dust

Seal

Retainer
Seal

Bearing
Housing

Shaft
Face
Seal

1520

Shaft &
Bearing Ass'y

Fig. 2.3.9e

1521

Fig. 2.3.9f

1493

Fig. 2.3.99
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A‘/[Geroler Drive

1494 Fig. 2.3.9h

12. Install the geroler drive in the bearing housing (fig.

2.3.9h). Install the longer splined end of the shaft into
the bearing housing.

13. Apply petroleum jelly to the two case drain seals and

install them on both sides of the geroler assembly (fig.
2.3.9j) in the case drain hole grooves,

14. Align the case drain hole and pressure relief hole in the

geroler assembly with the case drain hole and pressure
relief hole in the bearing housing (fig. 2.3.8]). Install the
geroler assembly on the bearing housing.

Pressure
Relief Hole

Case Drain Seals

1508 Fig. 2.3.9j

18. Align the case drain hole in the valve plate with the case
drain hole in the geroler. Install the vaive plate (seal side
toward geroler) on the geroler assembly (fig. 2.3.9K).

18. TIMING STEP NO. 2

Locate the slot opening in the valve plate which is in line
with the largest open pocket of the geroler (fig. 2.3.9k).

Rotate Valve Clock- Anyone of 6 Ports  Largest
wise 1/2 Tooth to open to outside of Open
Engage Spline Pocket
. /Geraler
Py
LT

Alignmeant Valve Case Drain Pressure
Ref. Only Orive Hole Relief Hole
1509 Fig. 2.3.9k

Clockwise
Rotation

Counter
Clockwise Rotation

1510 Fig. 2.3.91

To e?sure the correct shaft
IMPORTANT BN

structions.

15.

16.
17.
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TIMING STEP NO. 1

Locate the largest open pocket in the geroler (fig.
2.3.9k}. Mark the location of the pocket on the outside
edge of the geroler.

Install the valve drive in the geroler.

Apply a light film of petroleum jelly on the valve plate
seal. Install the valve plate seal in the valve plate.

20. TIMING STEP NO. 3

Install the valve on the valve plate. Locate any one of the
side openings of the valve that goes through to the face
of the valve (fig. 2.3.9k). Line up this side opening with
the open slot of the valve plate that is in line with the
largest open pocket of the geroler.

Rotate the valve clockwise (1/2 spline tooth) to engage
the spline teeth of the valve drive.

When timed correctly the motor will rotate when pres-
surized as shown in fig. 2.3.91.

21. Apply clean grease on the three balance ring assembly
springs. [nstall the three springs in the holes located
inside the bore of the valve housing (fig. 2.3.9m).



22. Apply a light film of petroleum jelly on the case drain
seal. Install the seal in the case drain seal groove on the
valve housing (fig. 2.3.9m).

23. Apply & light film of petroleum jelly on the valve housing
seal. install the seal in groove on the valve housing (fig.
2.3.9m).

24. Apply petroleum jelly to both the outer and inner face
seals. Install the face seals on the balance ring (fig.
2.3.8n).

Valve Housing Balance Ring

Spring (3)

o Case

Seal 0% Drain Seal
1522 Fig. 2.3.9m

Batance Ring
1512 Fig. 2.3.9n

T:Ie" fgce sealﬁ must beflln-
VAL NI 55 0n o She motor will nat

operate properly.

25. Align the balance ring pins with the two holes in the
valve housing. Install the balance ring in the valve
housing.

26. Insert your finger through the port of the valve housing
{fig. 2.3.90). Apply pressure to the side of the balance
ring assembily to hold it in place while the valve housing
is being installed.

27. Align the case drain hole in the valve housing with the
case drain hole in the valve plate (fig. 2.3.9p). Install the
valve housing on the valve plate.

2 HYDROSTATIC DRIVE SYSTEM

28. Install and finger tighten the four boils. Torque the bolts
in sequence (fig. 2.3.9r) to 62.5 ft. Ibs. (84.7 N.M.).

29, Install the shuttle valve assembly in the valve housing

(fig. 2.3.9s).

1513

Fig. 2.3.90

1514

Fig. 2.3.9p

1516

Fig. 2.3.9s

é\f‘teri lnstallirii(gb the vaive
l M P 0 R TA N T bgg; n%a?"t‘se ¢ forewsggatzg
seals.

quence.

fr?r c?'rr:.-tt[:f mofor operattign
IMPORTANT |[hiririgingunges
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2.4 Trouble Shooting — Hydrostatic Drive System:

2 HYDROSTATIC DRIVE SYSTEM

Problem Cause Corrective Action Refer to
Section
Loss of drive power on Reservoir low on oil Check for leaks. Fill the 1.7.3
one side — both reserveir with 10W30
directions AP1 SE/CD oil.
Disconnected steering Reconnect and adjust 4.1
control linkage steering control
linkage
Groove pin sheared on Replace. 'Check pintle 4.1
pump pintle lever lever for loose bolt or
excessive play.
High pressure line Replace line, Check 2.3
faflure motor and pump
mounting bolls.
Drive chain failure Inspect chain and 3.3
connection link.
Replace damaged
parts.
Drive motor shaft or Inspect and repair 235
key failure defective parts. Check 236
motor mounting bolts and
motor sprocket nut torque.
Charge pump failure inspect and repair 228
defective parts. Drive
may initially appear to
belost on one side only
but after a few
moments running will
be lost an both sides.
Excessive internal Inspect and repair 225
leakage or damage in detective unit. Flush all 2.35
pump and/or drive lines and reservoir. 2386
motor Replace filter. Check
on type of fluid used
and engine RPM
Loss of drive power on Defective pump relief Replace defective 225
one side — one direction valve relief valve
only
Damaged or seized Inspect and replace 235
drive motor shuttle defective parts 236
valve
Damaged pump ball Disassemble pump 225
check and repair 2.2.6
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Loss of drive power — Reservoir low on fluid Check for leaks. Fill the 1.7.3
both sides (also loss of reservoir with 10W30
hydraulic power) API SE/CD oil.
Universal joint Inspect and repair or
between engine and replace damaged
pump failure parts
Drive coupling failure Inspect coupling and 2.2.7
between front and rear shafts for spline
pump damage. Also check
pump bearings.
Charge pump shaft Inspect and replace 225
failure damaged parts
Loss of drive power — Charge pump failure Inspect and replace 2.2.8
both sides (full hydraulic damaged parts
power
Charge pump relief Inspect and replace 225
valve failure damaged parts
Excessive internal inspect and repair 225
leakage or damage in defective parts 235
pumps and/or motors 2.3.6
Drive motor shaft Inspect and repair 2.3.5
or key failure defective parts. Check 2.3.6
motor mounting bolts and
motor sprocket nut
torque.
Gradualloss of power as Excessive internal Inspect and repair 225
the machine warms up leakage in pumps or defective paris 235
motors 2.3.6
Systemn erratic and/or Air in system due to Fill reservoir with 1.7.3
noisy low oil level in reservoir 10W30 API SE/CD oil.
Air in system due to Check fittings and
leaks at suction fitting tighten
Excessive free play in Inspect linkage and 4.1
steering linkage tighten or replace worn
parts
Drive chain out of Adjust 3.3.1

adjustment
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Loaderwill nottravelina
straight line

Control levers binding

Check that shields or
sound insulation
prevents full lever
travel. Repair.

Check self centering 44
spring for binding.
Adjust.

Control lever travel Adjust 4.1

stops out of
adjustment
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SECTION 3
FINAL DRIVE

FINAL DRIVE

SpeCifications ..o,
Maintenance schedule.......ooocoviceeeiiricirenreecens

LUBRICATION

Ol 18ve] ChECK ..oeveviereereiee i e cnsns s
Draining lubricating ol ..o
AddINg Oil..coeieieecececeeececeeae

DRIVE CHAIN

Chain adjiustment ...
Chain reMOVA] ..coe ettt ersssiassnns
Chain Installation .........ceererecrnvesreeremenniiciieenni
Tightener removal ...,
Tightener installation ...

AXLE ASSEMBLY

Axde removal....cceien
Axle installation ........ccovveeevrcencineienen,
Axle stud replacement........c..ooovcverieeene

DRIVE MOTOR SPROCKET

Sprocket remMOVEl ....cccviiererierimermeercessrecseeeninie
Sprocket installation ...,

TROUBLE SHOOTING

310
.3.1.2

3.2

321
................. 3.2.2
................. 3.2.3

3.3

L3304
..3.3.2
.3.3.3
.3.3.4
.3.3.5

3.4

................. 3.4.1
................. 3.4.2
................. 3.4.3

3.5

.3.5.1
.3.5.2

3.6
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Chain Tightener

e 77 Fga
3.1.1 Specifications:
T103 T133
Chain Size....covvcievvevenienen. ANSI| 80 ANSI 100
Approved chain manuf......... TSUBAKI
Lubricating oil.....ccoevvennnnn.. 10W30 API classification
SECD

Capacity (per housing) ........1.5 gal. (5.7 1) 1.5 gal. (5.7 1)

Torgue specifications:
Chain tightener clamp  (2)100-110 lbs. f1.100-110 Ibs. ft.
MUS ccrorerreerenerensnesensnnrene. ( 135-148 N.M.) (135-148 N.M.)

Motor sprocket nut............... 350 lbs. ft. 350 Ibs. ft.
{475 N.M.) (475 N.M.)
Wheel nUts...cccoeveeecciee e, 100-110 [bs. f£.100-110 |bs, ft.
{(135-149 N.M.}(135-149 N.M.)
Tire pressure, standard ....... 50 PSI 50 PSI
(345 KPa) (345 KPa)
flotation......... 30-35 PSI 30-35 PSI

(207-241 KPa) (207-241 KPa)

3.1.2 Maintenance Schedule:

[nitial Check

check every

(hours) {hours)
Tire Pressure ... cccccccneenrnes 8 ]
Wheel nut torque........ceerveeeererereens 8 8
Lubricating il ......covemrceeiecneinnn 50 150 (1)
Chain enSion ...iv e vveereernereereeernne 50 150
Motor mounting NS ...eeeeveveeeeece. 50 150
Axle bearing preload........cccveneeun. 50 150

(1) Change every 1000 hours.

(2)On T103 after S/N LCO000292 with 5/8 inch chain
tightener nuts torque to 150 ft. Ibs. (203 N.M.).

3.2 LUBRICATION

3.21 Qil Level Checl:

The loader has two independent final drive housings. When
checking the oil level ensure the loader is on a level surface.

Remove the top check plug (fig. 3.2.1) located between the
two tires. The lubricating oil level should be at the top check
plug. To add oil refer to section 3.2.3.

The oil level should be checked after 50 operating hours and
every 150 hours thereafter. The oil should be changed after
1000 operating hours or if it shows signs of contamination.
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3.22 Draining Lubricating Oil:

To drain the final drive lubricating oil piace the loader on a
level surface. Remove the oil drain plug (fig. 3.2.1) located
between the two tires. Total capacity per final drive housing
is 1.5 gal. {5.7 1).

"OIL CEVEL "

/A CHECK PLUG{ /6%(3-

1
P
7 HE
Laes
% <

I -

Lo
2 0

- <\'-.§::. -__\? \
2 [ —_ ~ Ly Ve
»L-.___,_l_'___l OI[.. DRAIN .—_-_3(‘_/ 1L e
PLUG

1074

3.2.3 Adding Oil:

Add oil with the loader on a level surface. Remove the filler
cap (fig. 3.2.3) located inside the loader in front of each chain
tightener. Remove the oil level check plug (fig. 3.2.1} located
between the two tires. Fill with T0W30 API classification
SE/CD oil. Total capacity per final drive housing is 1.5 gal.
(5.7 1).

FILLER

FILLER TUBE /

CHAIN
TIGHTENER

Fig. 3.2.3




Toavold personal injury stop
the engine, engage the park-
WA R N | N G ing brake and lower the boom
?rms before you get off the
oader.

3.3 DRIVE CHAIN
3.3.1 Drive Chain Adjustment;

The drive chain must be checked for excessive slack after
the first 50 hours of operation and every 150 hours there-
after.

To adjust, remove the wheels. On reassembly torgue the
wheel nuts to 100-110 ft. Ibs. (135-149 N.M.). Check torque
hourly until it stabilizes. Remove the final drive inspection
cover located between the two axles.

With the parking brake engaged, measure the amount of
free play in the chain (fig. 3.3.1a). The chain must be
adjusted so there is betwsen 1/4-3/8 inch (6.4-9.5 mm)
free play.

1/4-3/8" (6.4-9.5 mm)g

o} T =] Q Q
INSPECTION OPENING

3 FINAL DRIVE

2222

Fig. 3.3.1a

Loosen the 3 chain tightener nuts (fig. 3.3.1), until the spring
washers just begin to open. Do not overloosen or overtight-
ening of the chain can occur.

1077

Fig. 3.3.1b

Back off the rear adjuster nut (fig. 3.3.1b) and tighten the
front adjustment nut until free play measured on the chainis
between 1/4-3/8" (6.4-9.5 mm).

Tighten the rear adjuster nut and torque the 3 chain tightener
nuts to 150 ft. Ibs. (203 N.M.).

Repeat on opposite side of machine.

To adjust, engage the parking brake, loosen the 3 chain
tightener nuts (fig. 3.3.1b}, until their spring washers just
begin to open. Do not overloosen the chain tightener nuts as
this will allow the chain tightener inside the final drive
hausing to drop down and cause overtightening of the chain.

Back off the rear adjuster nut (fig. 3.3.1b) and tighten the
front adjustment nut until free play measured at the chain is
between 1/4 and 3/8 inch (6.4-9.5 mmy).

Tighten the rear adjuster nut and torque the three chain
tightener nuts to:

T103...100-110 ft. Ibs. (135-148 N.M.)"

T133... 150 f. Ibs. (203 N.M.)

NOTE: On Model T103 prior to serial number LC000293
torque three chain tightener nuts to 100-110 ft. Ibs. (135-149
N.M.).

*After S/N LC000292 with 5/8" chain tightener nuts
torque to 150 ft. |bs. (203 N.M.).

Repeat the above to check and adjust the opposite side of
the machine.
3.3.2 Chain Removal:

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal inju rﬁ

do not work on a loader wit

the boom arms in a raised
osition unless the boom
ocks are engaged.

A\ WrrNING

1451 Fig. 3.3.2a




2. Block the loader securely with all four wheels clear of the
ground,

3. Remove the wheels from the side of the machine that
the drive chain is to be removed from, On reassembly
torque the wheel nuts to 100-110 Ibs. ft. (135-149 N.M.).

4. Drain the lubricating oil from the final drive housing.
Refer to section 3.2.2 for details. Total housing capacity
1.5gal (57 1).

5. Remove the final drive inspection cover (fig. 3.3.2a)
located between the two axles.

6. Loosen the three chain tightener nuts (fig. 3.3.2b). Back
off the front and rear adjustment nuts and move the
chain tightener plate back 1o loosen the chain.

FRONT
1526 ADJUSTER NUT

Fig. 3.3.2b

1453 Fig. 3.3.2¢

3 FINAL DRIVE

7. Remove two nuts located inside the loader next to the
torque motor which secure the parking brake bracket
(fig. 3.3.2¢c).

8. Remove the bolt assembly from the parking brake
bracket (fig. 3.3.2d). Remove the bolt which secures the
locking bar to the brake shaft. Remove the brake
bracket and locking bar assembly from the loader.

Locking Bar
Shaft Assembl m __ :
S>30 kil

w. =

@ =~
B”oltl Assembly
Brake Braket

1455

9. Remove the disc from the loader (fig. 3.3.2¢). On
reassembly apply Loctite RCB09 to the threads on the
brake disc mounting bolis.

1456 Fig. 3.3.2¢
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10. Straighten and remove the connection link cotter pins
{fig. 3.3.2f and fig. 3.3.2g).

3 FINAL DRIVE

T103/T133 (CURRENT STYLE)

1459 Figs. 3.3.2f

T133 (OLD STYLE)

On reassembly install the
connection link with the cot-
ter pins facing the inspection
opening of the final drive
housing.

IMPORTANT

On reassembly install a new connection link and cotter
pins,

11. Remove the drive chain from the final drive housing.

3.3.3 Chain Instaliation:

1. Loosen the three chain tightener nuts {fig. 3.3.3a). Back
off the front and rear adjustment nuts and move the chain
tightener plate back towards the rear of the loader.

Do not overloosen the chain
ti?htener mounting nuts. This
will allow the chain tightener
to drop down causing over-
tightening of the chain.

IMPORTANT

2. Wrap the chain as shown in fig. 3.3.3b and install it in the
final drive housing ahead of the rear axle.

ADJUSTER NUT

1526 Fig. 3.3.3a

REAR AXLE
SPROCKET

T

MQOTOR
@ SPROCKET

1496 Fig. 3.3.3b

3. Wrap one end of the chain over the top of the rear axle
(fig. 3.3.3c) and bring the end along the bottom of the final
drive housing to approx. the center.

Chain Tightener. A
7 ‘{:& ¥

. 1

: i

13
1
1
1

o
J

— g aa

(RSN

Motor Spkt.

1497

Fig. 3.3.3¢
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Chain Tightener

1498 Fig. 3.3.3d

On reassembly install the
connection link with the cot-
ter pins facing the inspection
opening of the final drive
housing.

IMPORTANT

4. Wrap the other end of the chain over the top of the chain
tightener sprocket and back around the motor sprocket
(fig. 3.3.3d).

5. Wrap the chain over the top of the front axle sprocket and
bring the end along the bottom of the final drive housing
{fig. 3.3.3e).

6. Instail a new connection link on the chain so that the
cotter pin side of the connection link faces the final drive
inspection opening.

Chain Tightener
3

7. Install new cotter pins and lock them in position {fig. 3.3.3f

& 3.3.39).

8. Adjust the drive chain tension. Refer to section 3.3.1 for

procedure.

9. Install the parking brake. Refer to section 4.5.4.

T103/T133 (CURRENT STYLE)

1459 Figs. 3.3.3f

Fig. 3.3.3e

T133 (OLD STYLE)
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3.3.4 Chain Tightener Assembly
~
1. bolt assembly 6. adjustment nut 11. spacer
2. R.H. tightener bracket 7. lock washer 12. thrust washer
3. L.H. tightener bracket 8. tightener nut 13. idler shait
4. support plate 9. bolt 14. beating
5. adjustment plate 10. lock washer 15. sprocket
16. drive case
1524

Fig. 3.3.4

107




3.3.4 Chain Tightener Removal:

1.

Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal inju
do not work on a loader w[%
the boom arms in a raised
osition unless the boom
ocks are engaged.

1451 Fig. 3.3.4a

3 FINAL DRIVE

1526

FRON
ADJUSTER NUT

Fig. 3.3.4b
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. Blockthe loader securely with all four wheels clear of the

ground.

. Remove the wheels from the side of the machine that

the chain tightener is to be removed from. On reas-
sembly torque the wheel nuts to 100-110 f. Ibs. (135-
148 N.M.).

. Drain the lubricating oil from the final drive housing.

Refer to section 3.2.2 for details. Total housing capacity
1.5 gal. (5.7 1).

. Remove the final drive inspection cover {fig. 3.3.4a)

located between the two axles.

Loosen the three chain tightener nuts (fig. 3.3.4b). Back
off the front and rear adjustment nuts and move the
chain tightener plate back to lcosen the chain.

Remove the parking brake assembly and drive chain.
Refer to section 3.3.2 for procedure.

The following procedure requires two people. One
person to support the chain tightener assembly (fig.
3.3.4c) while the second person removes the three
chain tightener nuts.

. Remove the three chain tightener nuis and loek wash-

ers (fig. 3.3.4d).

Tighteper Ass’y _
K 1 Inspection
Opening

1527

Fig. 3.3.4d
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Support Plate

1530 Fig. 3.3.4g

1528 Fig. 3.3.4e

10. Remove the chain tightener assembly and support plate
from the final drive housing (fig. 3.3.4e).

11. Remove the front adjustment nut from the adjusiment
plate and remove the adjustment plate from the loader
{fig. 3.3.4f).

12. Remove the bolt assembly from the chain tightener (fig.
3.3.4g).

13. Remove the bolt and spring washer (fig. 3.3.4h) from the
tightener bracket. On reassembly apply Locktite No.
RCB08 to the belt threads.

14, Remove the sprocket, bearing, idler shaft, thrust wash-
ers (2) and spacers (2) from the tightener bracket (fig.
3.3.4h).

NOTE: The chain tightener bearing on the T103 is an oilite
bearing.

——

Adjustment _Plate

Fig. 3.3.4f

Tightener Bracket

Spacers
Thrust Washer
Idler Shaft
Bearing
Sprocket
Thrust Washer
1531 Fig. 3.3.4h
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3 FINAL DRIVE

3.3.5 Chain Tightener Installation: 2. Install the bolt assembly in the tightener (fig. 3.3.5b).

1. Assemble ]_eﬂ and right hand chain tightener assemblies 3. Install the support plate on the chain tightener. The
as shown in figure 3.3.5a. For correct chain alignment support plate holes are drilled off center. Install the
place both spacer washers on the bolt head side of the support plate so that it extends beyond the chain
tightener bracket. tightener bracket on the bolt head side (fig. 3.3.5¢).
When Installed in the loader, the bolt head side of the If the support plate is installed incorrectly the chain
tightener bracket will face the outside (tire side} of the tightener assembly will not sit flat inside the final drive
transmission housing. housing.

NOTE: On reassembly apply Locktite No. RC&09 to the
threads of the bolt (7) — fig. 3.3.5a.

L.H. TIGHTENER R.H. TIGHTENER Support Plate
% \\ \\\\\\\\\\s
N N\
WA N
5 ~B) N \§

[

0T

AR
6
3 2
& Bolt Head
1 - OIt Fea
1533 T Fig. 3.3.5¢

1- Sprocket 5«1 hrust Washer
2-Bearing e-Lockwasher 4. Apply sealant part number TH25252 (or Loctite, Per-
a-ldler Shaft 7-Bolt matex, Form a Gasket #2) around the slots in the main

- T frame and to the bottom of the adjustment plate (fig.
4 Spacer Washer 8 Tlghtener Bracket 3.3.5d) to prevent water entering the final drive housing .
1532 Fig. 3.3.5a around the chain tightener assembly.

1530 Fig. 3.3.5b 1534 'Fig. 3.3.54
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P———

Adjustment Plate

-

1529 Fig. 3.3.5¢

5. Install the adjustment plate and the front and rear
adjustment nuts (fig. 3.3.5e).

6. The following procedure requires two people. Cne to
hold the chain tightener assembly in place while the
second person installs the three tightener nuts.

Install the chain tightener assembly in the final drive
housing (fig. 3.3.5f).

Apply sealant part number TH25252 (Loctite, Per--

matex, Form a Gasket #2) around the threads of the
tightener bolt assembly (fig. 3.3.5g) to prevent water
entering the final drive housing.

Install the three lockwashers and nuts (fig. 3.3.5h). Do
not tighten enough to flatten the lockwashers.

7. Install the drive chain and parking brake assembly in the
final drive housing. Refer to section 3.3.3 for procedure.

8. Install the drain plug in the final drive housing and fill the
housing to the check plug level with 10W30 API
classification SE, CD oil. Total capagity per housing is
1.5 gal. (6.7 1).

9. Apply silicon sealer to the inspection cover and install
the cover on the final drive housing (fig. 3.3.5j).

e, ——
——

Tighte ker\Ass’ y
"

1 ™
HH HH
[ HE

Inspection

Fig. 3.3.5f

Fig. 3.3.5h

10. Install the wheels. Torque the wheel nuts to 100-110 Ibs.
ft. (135-149 N.M.).

11. Adjust the chain tension as per section 3.3.1. After
adjusting the chain, torque the three chain tightener
nuts to:

T103...*100-110 ft. Ibs. (135-149 N.M.)

T133... 150 fi. Ibs. (203 N.M.}

*aAfter S/N LC000292 with 5/8" chain tightener nuts
torque to 150 ft. Ibs. (203 N.M.).
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3.4 AXLE ASSEMBLY

3 FINAL DRIVE

Wheel Bolt
1536

Axle Sprocket

Axle Spacer

et
Castle %
Nut S;:E,l-:t

Fig. 3.4

3.4.1 Axle Removal:

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

Do not work on a loader with
WARNIN the boom arms in a raised
" position unless the boom

ocks are engaged.

2. Blockthe loader securely with all four wheels clear of the
grotind,

112

. Remove the wheels on the side of the loader that the

axle is to be removed from.

On reassembly torque the wheel nuts 100-110 ft, |bs,
(135-149 N.M.).

. Drain the lubricating oil from the final drive housing.

Refer to section 3.2.2 for procedure. Total housing
capacity 1.5 gal. {5.7 {}.

. Remove the final drive inspection cover located be-

tween the two axles.

. Remove the parking brake assembly and drive chain

from the final drive housing. Refer to section 3.3.2 for
procedure.




7. FRONT AXLE — remove the foot pedal assembly.
Refer to section 4.2 for procedure. Remove the axle
cover plate (fig. 3.4.1a) from the inside of the final drive
housing.

REAR AXLE — remove the axle cover plate (fig. 3.4.1a)
from the inside of the final drive housing.

>

Axle Cover

1539 Split Pin

Fig. 3.4.1b

8. Remove the splitpin from the castle nut on the end ofthe
axle {fix. 3.4.1b}.

9. Install a bolt, 1/2 inch UNC approx. 3 in. fong, through
the axle flange (fig. 3.4.1c}) to prevent the axle from
turning as the rear castle nut is rernoved.

10. Remove the rear castle nut and axle washer (fig.
3.4.1d).

11. Remove the bolt from the axle flange which was
installed in step 9.

3 FINAL DRIVE

Fig. 3.4.1c

1541 Fig. 3.4.1d

12. Attach special tool TH955283 1o the axle flange (fig.
3.4.1e).

33. Using the special axle puller tool (sliding hammer)
remove the rear bearing from the end of the axle (fig.
3.4.1e}. The rear bearing and axle sprocket will remain
Inside the final drive housing.




3 FINAL DRIVE

1545

Fig. 3.4.1f

3.4.2 Axle Instailation:

1. Lubricate the axle oil seal and install it on the seal
surface of the axle. The seal part number stamped on
the face of the seal must face the flange end of the axle
{fig. 3.4.2a).

14.

15.

16.

17.

Remove the axle assembly from the final drive housing

(fig. 3.4.1f).

Remove the axle sprocket and rear bearing from the

final drive housing through the inspection cover.

Using a bearing puller remove the front axle bearing (fig.

3.4.1g)} from the axle.

Remove and discard the axie ol seal.

Fig. 3.4.1g
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AXLE

| Seal Part
| No. Stamped

OIL SEAL

1546 Fig. 3.4.2a

£ [
“O00TT o s

o)
S

1547 Fig. 3.4.2b

2. Using a bearing heater, heat the front axle bearing and
press it on the axle (fig. 3.4.2b). Be sure the bearing is
seated.

3. Place 3 seal installation tools {special tool TH955281)
120° apart around the axle flange (fig. 3.4.2¢c).

The seal Installation tools will properly seat the axle seal
in the final drive housing as the axle is installed.
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Seal
Installation
Tool

S /1
V /

1548 Fig. 3.4.2c

Rear

Qil Seal

Bearing ¥ poaring Race

Axle

1545

% A
Bt LN
7 : .
Front
Bearing N\
e AN
Fig. 3.4.2e
.} Sprocket Axle
Cil Seal
Rear

Bearing ¥ Bearing Race

"

B i el

]

Front
Bearing

Fig. 3.4.2

4, Install the axle in the final drive housing (fig. 3.4.2d).

5. Reach in through the inspection opening and install the
rear axle bearing on the axle (fig. 3.4.2e). Line the
bearing up with the bearing seat on the axle.

6. Reach in through the inspection opening and install the
axle sprocket on the axle (fig. 3.4.2f). Make sure the
sprocket starts on the axle. The hub end of the sprocket
must face the flange end of the axle.

7. Place a bolt through the hole in the axle flange (fig.
3.4.2g) to prevent the axle from turning.

Fig. 3.4.2g
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1551

Fig. 3.4.2h

8. Apply a gasket sealing compound to the outside diam-
eter of the axle oil seal (fig. 3.4.2h).

9. Place the legs of the axle installation tool (TH255280)
over two of the rear axle cover studs and screw the tool
onto the threaded end of the axle protruding through the
sprocket bore (fig. 3.4.2j).

Axle Sprocket

Fig. 3.4.2k

10. Tighten the axle installation tool (fig. 3.4.2k) and draw
the axle through the sprocket until the three seal
instaliation tools are touching the front of the housing.

11, Remove the axle installation tool and the three seal
installation tools from the axie.

The axle seal will extend approximately 1/16 inch (1.6
mm) beyond the face of the final drive housing (fig.
3.4.21).

146” (16 mm) :

|
Seal

1549 - Fig.

12. Reach in through the final drive inspection opening and
urn the sprocket to line up with the key ways on the axie.

install the axle keys (fig. 3.4.2m).

Fig. 3.4.2m
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Axle
Washer

1541 Fig. 3.4.2n

13. Install the axle spacer and castle nut and preload the
axle bearings to zero (0) end play (fig. 3.4.2n).

14. Install the split pin through the castle nut (fig. 3.4.20).

Castle Nut

Split Pin

1550 Fig. 3.4.20

Axle Cover

Fig. 3.4.2p

1538

17. Fill the final drive housing to the correct level with
i0W30 APl SE/CD oil. Refer to section 3.2.3 for
procedure. Total capacity per housing 1.5 gal. (5.7 1).

18. Install the final drive inspection cover.

18. Install the wheels. Torque the wheel nuts 100-110 1. Ibs.
{135-149 N.M.),

3.4.3 Axle Stud Replacement:

Check wheel nut torque daily
to prevent stud andfor rim
damage.

IMPORTANT

15. REAR AXLE — install the rear axle cover (fig. 3.4.2p).

FRONT AXLE — install the rear axle cover (fig. 3.4.2p).
install the foot pedal assembly. Refer o section 4.2 for
procedure.

16. Install the drive chain and parking brake assembly.
Refer to section 3.3.3 for procedure.

1. Lower the boom arms. Shut off the engine.

To prevent personal injurg
do not work on a [oader witl
YRN8 the boom arms in a raised
gsition unless the boom
ocks are engaged.

2. Raise and block the loader securely with the wheels on
the side of the loader that the stud is to be replaced, clear
of the ground.
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3. Remove the wheel. On reassembly torque the wheel nuts
100-110 ft. Ibs. (135-149 N.M.).

4. Remove the damaged or broken stud (fig. 3.4.3a).

1552 Fig. 3.4.3a

5. Install a new stud from the back of the axle flange (fig.
3.4.3b). Line up the splines on the stud with the splines
cut into the axle flange.

Cn machines prior to serial number LC000210 or LEOD0S37 it
is necessary to remove the axle castle nut and pull the
axle out far enough to install the stud.

Stud Splines

3 FINAL DRIVE

AXLE FLANGE

1557 Fig. 3.4.3c

6. Place anut on the stud and tighten it to draw the stud into

the axle fiange (fig. 3.4.3c).

7. Replace the wheel and torque the wheel nuts 100-110 ft.

Ibs. (135-149 N.M.).

3.5 DRIVE MOTOR SPROCKET

3.51 Sprocket Removal:

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal Injurg

do not work on a loader wit
WARN'NG the boom arms In a ralsed
Fosltlon unless the boom
ocks are engaged.

2. Block the loader securely with all four wheels clear of the
ground,

3. Remove the wheels on the side of the loader that the
drive motor sprocket is to be removed from.

On reassembly torque the wheel nuts 100-110 ft. Ibs.
(135-149 N.M.).

4, Drain the lubricating oil from the final drive housing.
Refer to section 3.2.2 for procedure. Total housing
capacity 1.5 gal. (5.7 I).



5. Remove the final drive inspection cover plate (fig.
3.5.1a) located between the axles on the final drive
housing.

6. Remove the parking brake assembly from the final drive
housing. Refer to section 4.5 for procedure.

Lo |

7.
)Yy

Fig. 3.5.1¢

3 FINAL DRIVE

7.

10,

Place a bolt through ane of the holes in the axle flange to
prevent the torgue motor shait from tuming as the
spracket nut is removed (fig. 3.5.1b).

Remove the torque motor sprocket nut (fig. 3.5.1¢).
On reassembly torque to 350 fi. Ibs. (474.5 N.M.).

Remove the drive chain. Refer to section 3.3.2 for
pracedure.

Using a proper gear puiler, remove the sprocket and key
from the torque motor shaft (fig. 3.5.1d).

NOTE: The T133 torque motor can be removed from the final
drive housing without removing the sprocket.

1458 " Fig. 3.5.1d

3.5.2 Sprocket Installation:

1. Install the key on the torque motor shait {fig. 3.5.2a).

1466 Fig. 3.5.2a
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1462 Fig. 3.5.2b

T103 — using a sprocket driver (fig. 3.5.2b) install the
sprocket on the torque motor shaft until the end of the
threaded portion of the shaft is almost flush with the
inside face of the sprocket (fig. 3.5.2¢).

T133 — line up the sprocket with the key and install the
sprocket on the torque motor shafi.

. Install the drive chain in the final drive housing. Refer to

section 3.3.3 for procedure.

1463

Fig. 3.5.20

3 FINAL DRIVE

Fig. 3.5.2d

10.

. Place abolithrough one of the holes in the axle flange to

prevent the torque motor shaft from turning as the
sprocket nut is tightened (fig. 3.5.2d).

. Install the sprocket nut. Torque the nut to 350 ft. |bs.

(474.5 N.M)) (fig. 3.5.2¢).

. Install the brake assembly in the final drive housing.

Refer to section 4.5 for procedure.

. Fill the final drive housing to the correct level with

10W30 APl SE/CD oil. Refer to section 3.2.3 for
details. Capacity 1.5 gal. {5.7 I).

. Apply silicon to the inspection cover and install the

inspection cover on the final drive housing.

Install the wheels. Torque the wheel nuts 100-1101t. Ibs.
(135-149 N.M.).

Check the chain tension and if necessary adjust. Refer
to section 3.3.1 for procedure.

1457

Fig. 3.5.2e

120




3.6 Trouble Shooting — Final Drive:

3 FINAL DRIVE

Problem Cause Corrective Action Refer to
Section
Final drive. Noisy No lubricating oil Check oil level. Add 3.23
10W30 APi SE/CD oil
to correct level. Check
for leaks.
Chain loose Adjust chain tension. 3.3.1
Check tension every
150 hours.
Axles have too much Preload axle bearings 3.4.2
end play removing all end play
Parking brake Inspect and adjust or 4.5
engaged, damaged or replace darmaged
out of adjustment parts
No drive on one side Drive chain failure Inspect chain and 3.3.2
connection link. Replace 3.3.3
damaged parts. Check
chain tension every 150
hours.
Drive motor shaft or Inspect and replace 2.3
key failure damaged parts
Hydrostatic drive Refer to hydrostatic 24
system failure drive system
Lubricating oil leaking Lubricating cil ievel too Check oil level 3.2.1
through filler, breather high
cap
Drive motor shaft seal Inspect and repair 23
leak damaged paris
Wheel studs shearing Wheel nuts loose Check wheel nut 31.2
torque every 8 hours. 31.2
Torgue to 100-110 ft. 343
Ibs. {135-149 N.M.).
Wheel stud threads Wheel nuts over Torque to 100-110 ft. 3.1.1
stripped torqued Ibs. (135-149 N.M.). 3.1.2
Check torgue every 8 3.4.3

hours.
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SECTION 4
CONTROLS

STEERING 4.1
102121221 U[o] o HOTUO USRI PP PRSI 4.1.1
Neutral adjustment ... 412
Neutral lock adjustment........cccveeeeneceissenseneneh 1.3
Travel adjUSIMEnt. ...t 414

FOOT PEDALS 4.2
OPETAHDN ettt e 4.2.1

Angle adjustment — S/N LCO00100-.C000209..4.2.2
~— S/N LE000100-LEQQ0S36
Pedal lock adjustment — S/N LC000210 onward.4.2.3
— S/N LE000537 onward

Pedal shield adjustment
— S/N LCOCO0100-LCO00208......coereeecrereravenes 424
— S/N LEQ00100-LE0D0536

Pedals, removal — S/ LCO00100-LC0002089....4.2.5

— S/N LEO0O100-LEDDDS36

Pedals and lock removal
— S/N LCO00210 anwWard ........ccovuresresssssesisns 4.2.6
— S/N LEQD0537 onward

Safety start switch adjustment
— SN LCOO0100-L.C000209.....c.cccomririrnenr 427
S/N LECD0100-LE000536

SEAT BAR 43

10]01:T - 1{T0] ¢ TR USRI NO PSSR R 4.3.1
Adjustment — S/N LC000100-LGC00209 ............4.3.2
— S/N LEO0D100-LE000536
Adjustment S/N LC000210 onward...........iveeeens 4.3.3
— S/N LE000537 onward

THROTTLE & STOP CONTROL 4.4
OPEration....c.ooinimsrremrersimcsereascnsasinissarerrsas A4
PARKING BRAKE 4.5
Operalion ..ottt 4.5.1
AGIUSIMENT...civirirerrree e 4.5.2
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4.1 STEERING

4 CONTROLS

L.H. Contro} Lever
NOTE: LH, Control Lever
Shown.

Shock Absorber

Pump Camplate Lever

Spring Return
Assembly

2 Contral Lever Sleeve

1558 Fig. 4.1

4.11 Operation:

Twa steering levers control speed, direction and tumning the
loader. The steering levers are connected to the two
hydrostatic drive pump camplate levers. Moving the cam-
plate levers causes oil to be pumped to the drive motors
resulting in drive to the wheels (refer to section 2.2.2 for
details on pump operation). The R.H. lever controls the
wheels on the R.H. side of the loader and the L.H. lever, the
L.H. wheels. Loader speed is controlled by the amount each
leveris moved from center or neutral position {fig. 4.1.1). The
further away from neutral the faster the travel speed. For
maximum power and slow travel speed move the control
levers only a small amount.

To avoid personal Injury do
not start the engine unless
you are in the seat with the
seat belt tastened around
you.

To drive the loader forward in a straight line, move both
steering levers forward the same amount (fig. 4.1.1a).

To drive the loader in reverse in a straight line, move both
control levers back the same amount (fig. 4.1.1b).

The loader is steered by moving one lever further forward
than the other. To tum right move the left lever further than
the right lever. To tum left, move the right lever further than
the left lever.

For the loader to turn or “skid-steer” within its own length,
one lever is moved forward and the other back. This causes
the wheels on one side fo turn forward and the wheels on the
other side to reverse, turning the loader (fig. 4.1.1¢c & d).
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To avold perscnal Injury
always keep feet on the foot

edal controls while operat-
ng the loader.

A\ wArRNIN

The steering levers are equipped with a spring centering
device which will return the levers to neutral position if
released during operation.

For safety on start up the levers autornatically are centered
in neutral position when the engine is shut off and the seat
bar raised.

A\ WrrNING

Pintle Lever
Rod End
‘ r

IR . -

Toavold personal injury stop
the engine, lower the boom
arms and engage the parking
brake before getting out of
loader.

Counter Nut

RodEndf -~
Counter Nut

F~~Rollpin
~h

Clamp Bolt

Pump Camplate Lever

1559 Fig. 4.1.2

4 CONTROLS

Check the counter nuts at each rod end making sure they are
tight and there is no wear or free play on the threads (fig.
4.1.2).

Check the pintle lever clamp bolt and roll pin for tightness
and wear (fig. 4.1.2).

The following instructions are applicable to either the R.H. or
L..H. steering lever spring return system.

1. Remove any attachment, raise the boom arms and
engage the boom |lock. Shut off the engine.

NEUTRAL

RS FORW,

' | —Pintle Lever

Pump Camplate Lever

esmml- REAR OF LOADER

1560 Fig. 4.1.2a

To avoid personal injury do
not work on a loader with the
boom arms in a raised posi-
tion unless the boom locks
are engaged.

4.1.2 Neutiral Adjustment:

The steering levers are designed to return to neutral position
if released during operation.

if the loader creeps with the steering levers in neutral
position, the spring return system may require adjustment.

Before making any adjustment on the spring return system
check the entire steering linkage for free play. If any free play
exists, in the linkage, adjustment of the spring retum system
will not be possible.

Check the rod ends for bearing wear or looseness (fig.
4.1.2).

2. Block the loader securely with all four wheels clear of the
ground.

3. Raise the seat assembly and remove the hydrostatic
shield.

4. Determine which direction the pump pintle lever must
move to place the pump in neutral position (fig. 4.1.2a). if
the loader is creeping forward the pump pintle lever must
be moved toward the front of the loader. If the machine is
creeping backward the pintle lever must be moved
toward the rear of the loader.

The pintle position should only be adjusted at the spring
return assembly.
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5. Lower the seat bar to release the steering neutral detent
linkage.

The following instructions cover adjustment procedures
to correct both forward and reverse loader creep.

6. LOADER CREEPING FCRWARD:

To avold personal injury do
not service the loader with -
the engine running.

A\ VArNING

el REAR OF LOADER

Sprin
Bue&hingg

Centering Spring

G R T

Frent Adjustment
Nut

Rear Adjustment

1561 Fig. 4.1.2b

4 CONTROLS

A. Slacken the rear counter nut and adjustment nut one
or two turns (fig. 4.1.2b).

B. Tighten the front adjustment nut moving the centering
rod and pintle lever forward until the rear adjustment
nut comes in contact with the spring bushing.

C. Lower the seat and start the engine and check for
wheel creep. |f additional adjustment is required shut
off the engine and repeat steps A and B.

To avoid personal injury do
not start the engine unless
you are in the seat with the
seat belt fastened around
you.
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7. LOADER CREEPING REARWARD:

To avoid personal injury do
not service the loader with
the engine running.

A\ WrrninG

Sprin
Bushir%g

SLACKEN

:

TIGHTEN

Front Adjustment Rear Adjustment
Nut Nut
1562 Fig. 4.1.2¢

A. Slacken the front adjustment nut and counter nut one
or two tumns (fig. 4.1.2c).

B. Tighten the rear adjustment nut moving the centering
rod and pintie lever toward the rear of the loader unti
the front adjustment nut comes in contact with the
spring bushing.

C. Lower the seat and start the engine and check for
wheel creep. If additional adjustment is required shut
off the engine and repeat steps A and B.

To avold personal injury do
not start the engine unless
you are in the seat with the
seat belt fastened around
you.

8. Tighten the counter nuts against the front and rear
adjustment nuts.




9. Check to ensure there is no free play between the
adjustment nuts and the spring bushings (fig. 4.1.2d).
Free play will cause chatter in the steering levers and
incorrect centering action.

Spring

Spring
Bushing

Bushing

4 CONTROLS

Lowerthe seat and start the engine. With the seat bar up
check for wheel creep. If wheel creep is detected refer to
section 4.3.2 and 4.3.3 for seat bar and neutral detent
adjustment.

To avoid personal injury do
not start the engine unless
you are in the seat with the
seat belt fastened around
you.

WARNING

WRONG CORRECT
M. i‘ w:
Counter
Nut
Fronhd\td justment Rear Adjustment
Nut
1563 Fig. 4.1.2d

CORRECT]

e e 5

Spring Bushing

Spring Housing

1564 Fig. 4.1.2¢

10. Check 1o ensure the spring has not been compressed
allowing free play between the spring bushings and
spring housing (fig. 4.1.2e). When the steering levers
are in neutral the spring bushings must be in contact
with the inside of the spring housing. Free play will result
in steering lever chatter and incorrect centering action.

11. After performing the neutral adjustment it may be
necessary to adjust the steering lever neutral detent
linkage.

4.1.3 Neutral Detent Adjustment:

For safety during start up the steering control levers are
designed to be automatically centered in neutral when the
seat bar is in the up position.

When the seat bar is lowered into the operating position, the
steefing lever centering or neutral detent linkage is released.

if the loader creeps while the engine is running and the seat
bar is in the up position, the detent linkage may require
adjustment. For the complete adjustment procedure refer to
section 4.3.2 or 4,3.3.

4.1.4 Steering Lever Travel Adjustment:

To prevent excessive force being applied to the pump pintle
levers when the steering levers are moved full stroke, the
steering levers are equipped with travel limiters (fig. 4.1.4a).

. N
AT—><-172

Control
T Travel
Lever Limiter

Limiter
Bolt

BRI
Counter,/ ¢ {1\ O ‘Counter
N \ - Nut
1566 U~ "Fig. 4.1.4a
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The travel limiters can also be used to adjust loader travel
speed on both the left and right hand sides to eliminate
tracking.

Two people are required to make the following adjustment to
the steering lever limiters:

1. Remove any attachment, raise the boom and engage the
boom lock. Shut off the engine.

To prevent perscnal inju rg

do not work on a loader wit

the boom arms in a raised
osition unless the hcom
ocks are engaged.

J (\/_\ Tachometer

R

A\ wrrninG

\/

Fig. 4.1.4b ¢

2. Block the wheel securely with all four wheels clear of the
ground,

3. Start the engine and place the throttle control at the
maximum setting. Move both the L.H. and R.H. steering
fever to full forward position.

4. Using a hand held tachometer check the wheel RPM at
the center of the axle on both the L.H. and R.H. side of the
loader (fig. 4.1.4b). Shut off the engine.

5. Adjust the fast side of the loader. Loosen the back limiter
bolt counter nut (fig. 4.1.4c).

To avoid personal injury do
not service the loader with
the engine running.

A\ warRNING

4 CONTROLS

P77

1567

6. Back out the rear limiter bolt until the wheel RPM on the
fast side of the loader is the same as the slow side (fig.
4.1.4d).

7. Tighten the rear limiter bolt counter nut.

Full dr\
_7\gorwar

CEQUAL R.PM.

1568 Fig. 4.1.4d
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4.2 FOOT PEDALS

4 CONTROLS

1281 Fig. 4.2.1

4.2.1 Operation:

Operation of the boom lift cylinders, auxiliary hydraulic circuit
and bucket lilt cylinders are controlled by three foot pedals
(fig. 4.2.1).

The foot pedals are connected through a mechanical linkage
1o a sefies type control vaive which allows simultaneous use
of both the boom [ift and bucket tilt circuits.

BUCKET TILT OPERATION:

The R.H. pedal is the bucket tilt (dump) control. Pressing on
the toe 5 will dump the bucket. Pressing on the heel 6 of the
pedal will roll the bucket back. Releasing pressure on the
pedal will cause the control valve to return to neutral position.

BOOM LIFT OPERATION:

The L.H. pedalis the boom fift control (fig. 4.2.1). Toralse the
boom press on the heel of the pedal 2. To lower the boom,
press on the toe of the pedal 1. Firm pressure on the toe 1 will
lock the pedal in float position. This allows the bucket to
follow the ground-as the loader moves backward. Releasing
pressure on the pedal will cause the contro! valve to return to
neutral position.

AUXILIARY HYDRAULICS:

The center pedal is used to engage the auxiliary hydraulic
circuit to power an attachment such as a back hoe. Pressing
on the toe 3 of the pedal provides hydraulic pressure to the
female quick-connect coupling located at the front of the
boom arms. Firm pressure on the toe 3 of the pedal will lock
the pedal in detent paosition allowing a eontinuous flow of
hydraulic ¢il to an attachment. Pressing the heel 4 of fthe
pedal provides hydraulic power to the male quick-connect
coupling, located at the front of the boom arms, reversing the
flow of hydraulic oil. Releasing pressure on the pedal will
cause the cantrol valve to return to neutral position unless
the pedal is ocked in detent position. When the auxiliary
hydraulic circuit is not in use return the foot pedal to neutral
position by pressing on ihe heel 4 of the pedal. !f the pedal is
left in detent position starting the loader may be difficult or
impossible and damage to the starter may occur.

e e

Return auxiliary hydraulic
foot pedal to neutral position
when not in use.

IMPORTANT

e Pl

SAFETY EQUIPMENT:

The T103 and T133 loaders have been equipped with two
types of foot pedal safety systems to prevent accidental
cycling of the foot pedals while entering or exiting the loader.

SERIAL NO. LC000100-LC000209
LEQDQ100-LEOB0536

The above loaders are equipped with a foot pedal shield
which completely covers the pedals when entering or exiting
the loader. The shield is operated by the raising and lowering
of the seat bar. As the seat baris raised the foot pedal shield
lowers completely covering the foot pedals (fig. 4.2.1a). At
the same time the steering levers are returned to and locked
in neutral position.

For operator protection during starting the loader starter
circuit is designed so that the engine must be started with the
seat bar up, foot pedal shield down covering the pedals and
the steering levers centered in neutral. A safety start switch
activated by the foot pedal shield disengages the starter
circuit when the seat bar is in the down position. For
emergency starting with the seat bar in the down position the
loaders are equipped with an over-ride start switch {refer to
section 5).

To avoid loader overturn
always carry load low.

To avoid personal injury stop
the engine, engage the park-
Ing brake and lower the boom
arms before servicing the
leader.
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4 CONTROLS

AR RERENN

Fig. 4.2.1a

SERIAL NO. LC000210 & LEDOD537 ONWARD:

The above loaders are equipped with a foot pedal lock which
locks the pedals in neutral posifion when entering or exiting
the loader.

The pedal iock is operated by the raising and lowering of the
seat bar. As the seat bar is raised the pedal lock engages
locking the pedals in neutral position (fig. 4.2.1b). At the
same time the steering levers are returned to neutral
position.

For operator protection during start up the loader starting
circuit is designed so that the engine must be started with the
seat bar up and the foot pedals and steering levers in neutral.
A safety start swilch activated by the foot pedal lock
disengages the starter circuit when the seat bar is in the
down position.

For emergency starting with the seat bar in the down position
the loaders are equipped with an over-ride start switch (refer
to section 5).

To avoid personal In]urzstop
the engine, lower the boom
arms, engage the parking
brake and check that the foot
pedals are locked before get-
ting out of leader. )

Unlocked, Seat
Bar Down

Foot Pedal Lock

1569

Locked, Seat BarUp

Fig. 4.2.1b
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4.2.2 Foot Pedal — Angle Adjustment
(S/N LC0CD100-L.C000209
LE0D0100-LEODOS36):

Foot Pedal

Control Valve

1570

Fig. 4.2.2a

For operator comfort the angle of the foot pedals can be
adjusted. Each foot pedal linkage has three adjustment
holes (fig. 4.2.2a). Adjust as follows:

1. Remove any attachment. Raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal lnjurg
do not work on a loader wit
the boom arms in a raised
esition unless the boom
ocks are engaged.

A\ warniNG

Fig. 4.2.2b

4  CONTROLS

2. Raise the seat and remove the hydrostatic shield.
3. Lower the seat bar and raise the foot pedal shield.

4. Remove the bolt and nylok nut from the linkage at the foot
pedal (fig. 4.2.2b).

. Adjust the pedal angle to line up with one of the three
adjustment holes in the linkage.

o

6. Instalithe bolt and nylok nut on the foot pedal and linkage.

Foot pedal lock linkage

Foot pedal lock

4.23 Foot Pedal — Lock Adjustment
(S/N LC000210 & LE000537 Onward):

When the seat bar is in the up position the foot pedals must
be locked in neutral position.

If the pedals can be moved with the seat bar in the up
position adjustment or repair of the linkage may be required.

To adjust, raise the seat bar and lock it in the up position.
Ensure the cam, which raises the foot pedal lock arms (fig.
4.2.3a), is in & horizontal position and not applying any lift
tension on the foot pedal lock arms.

Adjust the foot pedal lock linkage so that no upward tension
is applied to the foot pedal lock arms with the seat bar in the
up position.

{f no upward tension is being applied by the cam but the
hydraulic valve can be activated with the seat bar in the up
position it may be necessary to adjust the control valve
position. Refer to section 4.2.6. Spray foot pedal lock springs
and linkage with WD40 to prevent rust huildup.

4.2.4 Foot Pedal Shield Adjustment
(S/N L.C000100-LCC00209
LEQ00100-LEGD0536):

When the seat bar is in the full down or operating position the
foot pedal shield should raise until the shield touches the
front of the loader main frame (fig. 4.2.4a) completely
uncovering the foot pedals.

Before making any adjustment check that the levers are in
neutral position when the seat baris fully up and the machine
does not creep with the engine running.

To prevent personal injury
do not start the engine un-
less you are In the seat with
the seat belt fastened around
you.
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~
Foot Pedal Shield

-
-~ ‘

Shield séﬂd contact frame 3
when fully raised.

1573

Fig. 4.2.4a

If the loader creeps with the seat bar in the up position the
entire seat bar linkage must be adjusted. Refer to section
4.3.2 for procedure.

Adjust the shield raising height as follows:

To prevent personal inju
do not service the loader wr{ﬁ
the engine running.

A\ warninG

1. Remove any aftachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal inju
do not work on a loader wi{g
the boom arms In a raised
Fositlon unless the boom
ocks are engaged.

2. Raise the seat and remove the hydrostatic shiefd.

3. Lower the seat bar to the full down or operating position.
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4. Back off the lower adjustment nut on the boli assembly a
few turns (fig. 4.2.4b),

5. Tighten the top adjuster nut until the spring begins to
compress.

6. Repeat steps 4 and 5 until the foot pedal shield contacts
the main frame,

7. Tighten the counter nut against the fop adjustment nut.

Foot Pedfl Shield

o)
- i
T

N

0o

35

D

TSR

Counter [Q N\ , Ii’l
Nut 0 O [ Bolt Assty
Top ————t - " TIGHTEN
Adﬁﬁimen’r.: c? Spring—
© LOOSEN
Bottom Adjustment Nut
1572 Fig. 4.2.4b

4.25 Foot Pedal Assembly Removal
(S/N LCODO100-LC000208
LE000100-LEOCG536):

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal inju
do not wark on a loader wit
the boom arms in a ralsed
osition unless the boom
ocks are engaged.

A\ warNiNG

2. Raise the seat and remove the hydrostatic shield,

3. Lower the seat bar to raise the foot pedal shield.



4 CONTROLS

Seat Bar Vertical
Linkage Foot Pedal
O eqa
Shield Linkage

Lever

Steering Lever
Detent Linkage

1574 Fig. 4.2.5a

Control Valve Spool

Foot Pedal Linkage

1576 Fig. 4.2.5b

4. Disconnect the seat bar vertical linkage (fig. 4.2.5a},
steering lever detent linkage and step shield linkage from
the foot pedal lever,

5. Disconnect the foot pedal linkages from the control valve
spools {fig. 4.2.5b).

Foot Pedal Support

Foot Pedal Shaft

1575 Fig. 4.2.5¢

6. Remove the nuts and springwashers from the L.H. and
R.H. foot pedal supports (fig. 4.2.5c).

7. Remove the foot pedal assembly from the loader (fig.
4.2.5d).

8. On reassembly it may be necessary to readjust the fool
pedal shield, steering lever detent and seat bar linkages.
Refer to sections 4.1, 4.2 and 4.3,

1581 Fig. 4.2.5d
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4.2.6 Foot Pedal — Lock — Removal
(LC000210 & LE000537 Onward):

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal injurg
do not work on a loader wit
the boom arms in a raised
Posilion unless the boom
ocks are engaged.

WARNING

2. Raise the seat and remove the hydrostatic shield.

3. Disconnect the seat bar linkage (fig. 4.2.6a) from the
foot pedal lever.

4. Disconnect the steering lever detent linkage (fig. 4.2.6a)
from the foot pedal lever.

5. Disconnect the foot pedal Iock linkage from the foot
pedal lever (fig. 4.2.6a).

4 CONTROLS

Control Valve Spool

Foot Pedal Linkage

Fig. 4.2.6b

s Qeat bar linkage

Steeringtever
detent linkage

Foot pedal lever

Fig. 4.2.6a

6. Disconnect the foot pedal linkages from the control
valve spool (fig. 4.2.6b).

7. Disconnect the foot pedal shaft support from the main
frame (fig. 4.2.6¢).

8. Remove the nuts and lock washers from the bearings at
both ends of the foot pedal shaft,

9. Loosen the allen screw in the set collar located on the
L.H. side of the foot pedal shait.

Slide the set collar and bearing along the shaft until the
bearing clears its mounting studs (fig. 4.2.6d).

10. Remove the foot pedals and shaft assembly from the
loader.

11. Remove the foot pedal lock assembly from the housing.
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Foot pedal shaft
support

Fig. 4.2.6¢

Shaft

Mtg. stud

1664




4.26 Foot Pedal — Lock — Instailation
(LC000210 & LEQQOS37 Onward):

1. lf the control valve had been removed, install the contral
valve and mounting bolts. Do not tighien the mounting
bolts.

2. install the front and rear control valve stabilizers (fig.
4.2.6e). Do not tighten the stabilizer adjustment bolts
against the control valve housing.

3. If the control valve has not been removed, drain the
hydraulic reserveir and disconnect the hydraulic hoses
from the control valve.

Back off the two stabilizer adjustment bolts (fig. 4.2.6e).

Loosen the two control vaive mounting bolts.

Control valve mtg. bolts

( Control valve
stabilizers

Fig. 4.2.6e

Adjustment bolt

1665

Lift up on shaft
while tightening.

1666 Fig. 4.2.6f

4 CONTROLS

4, Instali the complete foot pedal assembly in the loader.

Lift up on the foot pedal shaft as the shaft bearing nuts
are tightened (fig. 4.2.6f).

Do not tighten the set collar at this time.

5. Install the foot pedal linkage between the conirol valve
and foot pedals (fig. 4.2.6g).

6. Install the foot pedal lock assembly in the loader.

Control Valve Spool

Foot Pedal Linkage

1576

Fig. 4.2.6g

7. Setthe foot pedal lock assembly soitis positioned 7.125
in. (181 mmy) from the inside of the R.H. frame (fig.
4.2.6h).

7.125"
181 mm.

B

| 1 ¢
Foot pedal lock assembly
Main frame ——

1667 Fig. 4.2.6h
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Locking arm
R

Linkage spacer —T

1668 Fig. 4.2.6]

8. Before fightening the foot pedal assembly in place be
sure the locking arms of the foot pedal lock assembly
are fully engaged on the foot pedal linkage spacers (fig.
4.2.6j).

9. Line up the foot pedal linkage so that the foot pedal lock
assembly locking arms are centered on the linkage
spacers (fig. 4.2.6k).

&=
=
=

T

Linkage spacer
1669

Foot pedal J

Locking arm

Fig. 4.2.6k

Bearing

collar

1670

Fig. 4.2.6l
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10. Slide the set collar against the foot pedal shaft bearing
and lock in piace with the allen screw (fig. 4.2.61).

11. Install the foot pedal lock linkage (fig. 4.2.6m),

Ensure that the cam which raises the foot pedal locking
arms does not touch the locking arms.

Foot pedal leck linkage

1661 Fig. 4.2.6m

Foot pedal shaft
support

Fig. 4.2.6n

12. Install the foot pedal shaft support (fig. 4.2.6n).

13. The purpose of the foot pedal locking system is to
prevent movement of the control valve spool causing
accidental activation of the hydraulic system by step-
ping on the foot pedals when entering or exiting the
loader.

The control valve spool must move approximately .110
in. (2.8 mm) either side of neutral position before
hydraulic flow occurs (fig. 4.2.60).

14. To prevent accidental control valve spool movement
and accommodate for linkage wear the linkage is
adjusted so that there is a maximum of .030 in. (.75 mm)
clearance on both sides of the linkage spacer and
locking arm (fig. 4.2.6p).
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1671 Fig. 4.2.60
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1672 Fig. 4.2.6p

15. This clearance is obtained by the positioning of the
hydraulic control valve.

With the lock arms engaged on the foot pedal spacers
work the heel of the two ouiside pedals up and down (fig.
4.2.60).

—
:- Control

valve

R t
"l =]

1673 Fig. 4.2.6q

|
=g
rFoot (
pedal

Q)

)

A

16. With the two control valve mounting bolts loosened, this
will allow the valve to move back and forward on its
mounting plate.

Observe the maximum forward and backward move-
ment of the valve. Place the valve approximately half
way between the two (fig. 4.2.61).

Tighten the control valve mounting bolts enough so that
the valve will not move freely.

Center

Max. Forward | Max. Backward

V4
V4
S,
A
A)' e Control
4
s N Valve

1674 Fig. 4.2.6r

17. Set a dial indicator against the end of the R.H. control
valve spool (fig. 4.2.6s).

18. Determine the maximum spool movement in both
directions by working the L.H. foot pedal.

Control Valve Spoo| — g

1675 Fig. 4.2.6s
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19. Adjust the position of the control valve with the front or
rear stabilizer adjustment bolts (fig. 4.2.61).

20. Set the control valve so that the valve spool moves a
maximum of .040 inches (1.0 mm) in either direction.

Rear stabilizer bolt

1676

Fig. 4.2.6t

21. Check the total control valve spool movement on the
L.H. spool.

22. When the valve has been correctly positioned ensure
that both the front and rear stabilizer bolts are against
the control valve body.

Tighten the stabilizer adjustment bolt counter nuts.

23. Torque the two control valve mounting bolts 12-15 ft,
Ibs. (16-20 N.M.}.

NOTE: Do not over torgue the control vaive mounting bolts
otherwise binding of the valve spools in the valve body may
oceur.

24. Reconnect the foot pedal lock linkage, steering lever
detent linkage and seat bar linkage (fig. 4.2.6v).

25. Reconnect the hydraulic lines at the control valve and
refill the hydraulic reservoir.

26. Testthe foot pedal locks with the engine running and the
seat bar up.

If any movement occurs in the hydraulic system, shut off
the engine and readjust the foot pedal lock.

Test the foot pedals with the seat bar down to ensure the
pedals move freely and do not bind.
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27, After adjustment of the foot pedal lock it may be
necessary to adjust the seat bar linkage. Refer to
section 4.3.3.

Seat bar linkage

Steering lever
detent linkage

Foot pedal lever

1662 Fig. 4.2.6v

4.2.7 Safety Start Switch — Adjustment
(S/N LC000100-LCO00209
LE000100-LEQO0536):

For operator safety during start-up the loader is equipped
with a safety start switch connected to the loaders starting
circuit. The safety start switch is a normally closed switch.

The safety start switch is engaged and disengaged by the
foot pedal shield.

When the foot pedal shield is in the up position (fig. 4.2.7a)
fhe ball plunger in the safety start switch moves inward
disengaging the starting circuit. The loader must be started
with the seat bar up and the foot pedal shield down.

When the foot pedal shield is down (fig. 4.2.7b) the ball
ptungeron the safety start switch moves outward completing
the starting circuit.

Adjust the safety switch as follows:

1. Hemove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.
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Safety Start Switch

5 o

™

Plunger Mounting
Bracket
1577 Fig. 4.2.7a

Ball
Plunger

1578

Mounting

Bracket
Fig. 4.2.7b

To prevent personal inju

do ot work on a loader wit
WA R N | N G the boom arms in a raised
osition unless the boom
ocks are engaged.

Adjustment
. Bolt(2)

Mounting

Bracket z
Foot ! ; .
Pedal
Shield

Plunger Safety Start Switch

1579 Fig. 4.2.7b

2. Check to ensure the safety start switch is fully screwed
into the mounting bracket (fig. 4.2.7¢).

3. With the foot pedal shield in the full down position, loosen
the two adjustment bolts which secure the safety start
switch mounting bracket.

4. Move the mounting bracket toward the foot pedal shield
until the plunger on the end of the safety start switch is
fully depressed.

5. Tighten the two mounting bracket adjustment bolts,

NOTE: Loaders after S/N LCO000210-LEQ00537 do not
require adjustment other than ensuring the safety start
switch is fully screwed into the mounting bracket.
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4.3 SEAT BAR

Operation (S/N LC000100-L.C000209
LECD001G0-LEQD0536):

For aperator protection the loader is equipped with a seat
bar. When the seat bar is in the up position (fig. 4.3.1a) the
steering control levers are returned to and restricted in
neutral position. The foot pedals are also covered which will
prevent accidental cycling of the foot pedals when entering
or exiting the loader.
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Fig. 4.3.1b

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat belt fastened around
you.

Fig. 4.3.1a

To prevent personal Injury
stop the engine, lower the
hoom arms and engage the
parking brake before getting
out of loader.

AWARNING

When the seat bar is in the lowered or operating position {fig.
4.3.1b) the foot pedal shield raises to expose the foot pedals
and the steering levers are free to move.

A safely start switch activated by the foot pedal shield locks
out the loader starting circuit when the seat bar is lowered.
The loader must be started with the seat bar in the up
position.

For restarting the loader during operation if the engine stalls,
the loader is equipped with an over-ride starting switch. The
over-ride switch allows the engine to be restarted with the
seat bar lowered.
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AR

Fig. 4.3.1¢c

Operation (S/N L.C000209 & LE00D537 Onward):

For operator protection the loader is equipped with a seat
bar. When the seat bar is in the up position (fig. 4.3.1c) the
steering control levers are returned to and restricted in
neutral position. The foot pedals are also locked to prevent




accidental cycling of the foot pedals when entering or exiting
the loader.

To prevent personal injury

stop the engine, lower the
WA R N I N G boom arms and raise the seat
bar and engage the parking
brake before getting out of
. loader.

When the seat bar is in the lowered or operating position (fig.
4.3.1d) the foot pedals and the steering levers uniock.

A safety start switch locks out the loader starting cireuit when
the seat bar is lowered. The loader must be started with the
seat bar in the up position,

For restarting the loader during operation if the engine stalls,
the [oader is equipped with an over-ride starting switch. The
over-ride switch allows the engine to be restarted with the
seat bar lowered.

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat beltfastened around
you.

4 CONTROLS

Before making any adjustiment check that the machine does
not creep with the engine running, seat bar in the down
position and the steering levers in neutral. If wheel creep is
detected, the steering lever neutral adjustment will have to
ba completed before proceding to the following adjustment.
Refer to section 4.1.2 for procedure.

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat belt fastened around
you.

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut oif the engine.

To prevent personal in]urx
do not work on a [pader wit
WAHNING the boom arms in a raised

Fosltton unless the boom
ocks are engaged.

4.3.2 Seat Bar Adjustment
(S/N LC000100-LC000209
LEO00100-LEQ000536):

The following procedure is for the complete adjustment of
the seal bar linkage, steering lever detent and foot pedal
shield.

1582 Fig. 4.3.2a

2. Raise the seat and remove the hydrostatic shield.

3. Lower the seat bar 12 inches {305 mm) and clamp it in
position {fig. 4.3.2a).
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Seat Bar
Vertical Linkage

LOOSEN
Adjustment
Bolis(2)

Foot Pedal
ield Linkage

NG
‘,\4&\@
&)

) Steering Lever Detent Linkage

«—-—\/ortical Seat
Bar Linkagé

Steering Lever
Lock LCinkage

=1 Linkage

1580 Fig. 4.3.2d

1583 Fig. 4.3.2b

4. Loosen the adjustment bolts on the seat bar vertical
linkage (fig. 4.3.2b).

5. Place and clamp the foot pedal shield so that the shield
stop is 1 inch {25.4 mm) above the foot pedal shaft (fig.
4.3.2¢).

6. Adjust the foot pedal shield linkage so that the spring is
just beginning to compress (fig. 4.3.2d).

7. Tighten the adjustment bolts on the seat bar vertical
linkage (fig. 4.3.2¢).

o)

Shield Stop

Foot
@ Pedal
T s @> \Shaft
1585 Fig. 4.3.2c

Seat Bar
Vertical Linkage

1584 Fig. 4.3.2e
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Adjustment
Bolts(2)
LOOSEN

1586

Fig. 4.3.2f

8. Loosen the adjustment bolts on beth the L.H. and R.H.
steering lever detent guides (fig. 4.3.2f).

9. With the steering levers in neutral position, adjust the
detent guides so they sit tightly in the steering lever V'
{fig. 4.3.2g).

To prevent personal In;urz
do not service the loader wit
the engine running.

10. Tighten the adjustment bclts on the L.H. and R.H.
steering lever detent guides.

11. Check that with the engine running and the seat bar in
the up position the loader does not creep. If the loader
creeps readjust the lock detents, step 7 to 9.

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat beltfastened around
you.

4.3.3 Seat Bar — Adjustment
(S/N LC0D0209 & LEODDS37 Onward):

The following is the complete adjustment procedure for the
seat bar linkage, steering lever detent and foot pedal lock.

Before making any adjustment check that the machine does
not creep with the engine running, seat bar in the down
position and the steering levers in neutral.

If wheel creep is detected, the steering lever neutral
adjustment will have to be completed before proceding to the
following adjustment. Refer to section 4.1.2 for procedure.

To prevent personal injury
do not start the engine un-
less you are in the seat with
the seat belt fastened around
you.

1. Remove any attachment, raise the boom arms and
engage the boom locks. Shut off the engine.

To prevent personal injury
do not work on a loader with
the boom arms In a ralsed
osition uniess the boom
ocks are engaged.

A\ WrrninG

2. Raise the seat and remove the hydrostatic shield.

3. Lock the seat bar in the up position.
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Foot pedal shaft

Adjustment bolts

Foot pedal lock linkage

r—\/ertical linkage
1897 Fig. 4.3.3¢c

1896 Fig. 4.3.3a

4. Loosen the foot pedal lock linkage adjustrment nuts (fig.
4.3.3a).

5. Disconnect the seat bar vertical linkage from the seat
bar.

7. Reconnect the vertical linkage to the seat bar.

8. Disconnect the steering lever detent linkage at the foot
pedal shaft (fig. 4.3.3d).

SERIAL NO. LC000210—Onward
LE000537--|Onward

1636 * Fig. 4.3.3b

Steering lever
detent linkage

Fig. 4.3.3d

6. Back out the male rod end from the vertical linkage (fig.
4.3.3c).

Screw the male rod end back inte the vertical linkage
approximately one thread.
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Detent
Guide

1587 Fig. 4.3.3¢




9. Adjustthe steering lever linkage until the detent guide is
sitting fully in the control lever V" (fig. 4.3.3e).

Ensure the contral lever does not move out of neutral
position.

10. Reconnect the control lever detent linkage at the foot
pedal shaft.

11. Lower the seat bar until it is 5.75 in. {146 mm) from the
top of the ROPS and clamp it in place (fig. 4.3.3f}.

Seat bar

1899 Fig. 4.3.3f

4 CONTROLS

12. Disconnect the seat bar vertical linkage from the seat
bar (fig. 4.3.3b).

13. Pull up on the vertical seat bar until the detent guide is
fully seated in the control lever V' (fig. 4.3.3e).

Adjust the male rod end on the vertical linkage and
reconnect the linkage to the seat bar {fig. 4.3.3g).

Be sure to tighten the counternut on the male rod end of
the vertical linkage.

14. Raise and lock the seat bar in the up position.

Seat bar

0C

Maie rod end

Vertical linkage——————

]

Fig. 4.3.3g

1900 -

Foot pedal lock linkage

1661 Fig. 4.3.3h

15. Adjust and tighten the foot pedal lfock linkage (fig.
4.3.3h).

Adjust the linkage so that no upward tension is applied
to the foot pedal lock arms.

16. Testthe loader with the engine running and the seat bar
in the up position.

If the loader creeps readjust.

4.4 THROTTLE & STOP CONTROL
4.41 Operation:

The diesel engine throttie and stop control is incorporated in
one lever located on the left hand side of the loader next to
the steering control lever {fig. 4.4.1a).

1279 ¢ N

Fig. 4.4.1a
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Pushing the lever full forward increases the engine speed to
maximum high idle. Pulling the lever back decreases the
engine RPM. Pulling full back on the lever will shut off the fuel
supply stopping the engine. The engine should always be
operated at full speed and the loader travel speed controlled
with the steering control levers.

T103 T133
Low Idle 875 875

(x 25) (= 25)
Max. High Ildle 2800 2550

(£ 25) (= 25)

45 PARKING BRAKE

4 CONTROLS

Release Butten
1

Brake Crozs Shatt

1589

4.5.1 Operation:

The loader is equipped with two mechanical, caliper type
disc brakes located inside the final drive housing. Both
brakes are activated by one hand iever located on the right
hand side of the machine next to the operator's seat (fig.
4.5.1).

To engage the brakes; pull upward on the brake handle until
it locks in position. To release the brakes; push the brake
release button, lift up on the brake handle until the lock
disengages and lower the brake handle completely down,

When in proper working order and correctly adjusted the
parking brake will hold the machine, with the engine off, on
an 8.5 degree incline.
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To prevent personal iniurﬁ
do not work on a loader wit
MV the boom arms in a raised

osition unless the boom
ocks are engaged.

To prevent brake damage dis-
engage the brake before op-
erating the loader.

IMPORTANT

4.5.2 Adjustment:

To ensure correct parking brake performance the amount of
effort required to move the brake lock from the second to the
third notch must be measured.

To check the handle effort set the brake lock in the second
notch. Place a force gauge at the end of the brake handle on
the 1/4” (6 mm) diameter rod next to the rubber handle (fig.
4.52a).

With a slow steady pull, move the handle until the brake lock
engages the lock pin in the third notch {fig. 4.5.2b). Read the
amourt of force reguired to move the handle on the force
gauge. The readings should be within the following valves:

Serial No. LC000100-LC000209
LEQ00100-LEQQ0524 ........90-95 Ibs. (41-43 kg)

Serial No. LC000210-LC000244
LE000525-LEO00678.......85-90 Ibs. (39-41 kg)

Serial No. LC000245—0Onward
LEOD0679—Onward ......... 75-80 |bs. (34-36 kg)



Lock I?!!n
Notch DT
NotcH* 3 Z
Notch*4
1590

Fig. 4.5.2a

if the handle effort is within the above specifications and the
brakes do not perform correctly check the brake pads and
disc for wear or damage. If necessary replace. Refer to
section 4.5.5.

Fig. 4.5.2‘J

4 CONTROLS

If the handle effort is below the above specifications adjust
the brake assembly as foilows:

A\ WArNiNG

1. Remove any attachment, raise the boom arms and
engage the boom lock. Shut off tha engine.

To prevent personal inju rz

do not work on a loader wit

the boom arms in a raised
osition unless the boom
ocks are engaged.

2. Remove the hydrostatic shield.

AWARNING

To prevent personal in]urg
do not service the loader witl
he engine running.

Brake Handle

Brake Handle Rod

1588 Fig. 4.5.2¢

3. Disengage the brake handle and place it in the off
position (fig. 4.5.2c).

4. Disconnectthe brake handle rod where it connects fo the
brake handle (fig. 4.5.2¢c).

5. Toincrease the amount of handle force, back-off the rod
end counternut. Turn the rod end clockwise two or three
tums (fig. 4.5.2d).

6. Reconnect the brake handie rod to the brake lever and
recheck the amount of handle effort required to move the
brake lock from the second to the third notch. If necessary
repeat steps 3 to 6. When the correct handle effort is
achieved fighten the rod end counternut on the brake
handle rod.
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1591 Fig. 4.5.2d

4.5.3 Parking Brake Removal:

To prevent personal Injurx
do not work on a loader wit!
(8] the boom arms In a raised

l:os[tlon unless the boom
acks are engaged,

1. Remove any attachment, raise the boom arms and
engage the boom lock. Shut off the engine.

2. Raise the seat and remove the hydrostatic shield.

3. Block the loader securely with all four wheels clear of the
ground.

4. Remove the wheels. On reassembly torque the wheel
nuts 100-110 &, Ibs. (136-149 N.M.).

5. Remove the final drive inspection cover (fig. 4.5.3a)
located between the axles on the final drive housing. On
reassembly apply silicon to the inspection cover to
prevent leakage of the drive lubricating oil.
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6. Remove two nuts located inside the loader next to the
torque motor which secures the parking brake bracket
(fig. 4.5.3b),

7. Hemove the bolt assembly from the parking brake
bracket (fig. 4.5.3¢c). Remove the bolt which secures the
locking bar to the brake shaft. Remove the brake
bracket and locking bar assembly from the loader.

Locking Bar

Shaft Assembly | N
S8 O]

<

iy B"olt: Assembly |
Brake Braket

1455 Fig. 4.5.3c

8. Remove the locking rod from the locking bar and brake
caliper arm (fig. 4.5.3d).

9. Remove the brake caliper from the brake bracket (fig.
4.5.3e).

10. Remove the brake disc from the torque motor sprocket
(fig. 4.5.3f).

On reassembly apply Loctite RC809 to the brake disc
SCrews.
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Locking Bar l.ocking Rod

Brake Caliper Arm

1593 Fig. 4.5.3d

11. Remove the R.H. and L.H. brake rod from the brake
shafts and the brake cross shaft (fig. 4.5.3g).

12. Remove the brake handle rod from the brake cross shaft
and the brake lever (fig. 4.5.3h).

13. Remove the brake cross shaft assembly.

14. Remove the brake handle assembly.

R.H. Brake Rod
Brake Cross

1594

O
Fig. 4.5.3g

Shaft

Brake Caliper

1597 Fig. 4.5.3e

Brake Lever

Fig. 4.5.3f
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A

J - -
~~_ Fig. 453k _

15. Remove the set collar from the brake shatft on the inside
of the final drive housing (fig. 4.5.3)).

16. Remove the brake shaft from the final drive housing (fig.
4.5.3k).

On reassembly replace the O-ring.
4.5.4 Parking Brake Installation:

1. Install the brake lever assembly and place the brake
lock in the off positfon or first notch (fig. 4.5.4a).

Bearing

Fivot Bushing

Springwasher

Bearing

1601 Fig. 4.5.4b

S/N LC000157—Onward LE0D0462—Onward

Locknut Brake Lever

Springwasher
Bearing

NOTCH *1
Off Position)

4_.——-80“

Ql<—-3et Collar

Washer

S/N LC000100-LCO00156 LEO0OO100-LEOQ0S61
Brake Lever

Springwasher
Bearing

Washer

Fig. 4.5.3a

2. Install the brake cross shaft in the loader (fig. 4.5.4b).

3. Connect the brake handle rod between the brake lever
and the brake cross shaft {fig. 4.5.4¢).

Adjust the rod ends so that the center to center distance
hetween them is 25.5 inches (648 mm).

4. Lubricate a new O-ring with final drive fluid and place it
on the brake shaft. Install the brake shaft in the final
drive housing {fig. 4.5.4d).

Brake Lever

Nylok Nut
\Brake Handle Rod

Spacer
Springwasher :
1602 Fig. 4.5.4c
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7. Assemble the brake caliper and brake bracket. Ensure
the brake bracket is on the inside of the caliper (fig.
4.54q).

Brake Bracket

1589 e Fig. 4.5.4d

Brake Shaft

1596 Bolt Nut- Fig. 4.5.4g

8. Place the brake disc in a soft sided vise.

Fig. 4.5.4e

Place the brake caliper and mount assembly over the

disc so that the caliper mounting bolts rest on the edge
5. Set the brake shaft so that it extends 1 316 inch {30 of the disc (fig. 4.5.4h).

mm) beyond the face of the final drive housing (fig.
4.5.4e).

6. Lock the brake shaft in place with the set collar on the
inside of the final drive housing (fig. 4.5.41).
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@

1456 Fig. 4.5.4

10.

Evenly tighten the two caliper mounting bolts unil drag
is felt between the disc and the brake pads when the
brake caliper assembly is rotated around the disc.

Install the brake disc on the torque motor sprocket.

Apply octite RCE09 to the cap screws on assembly (fig.
4.5.4j).

Instali the locking bar on the end of the shaft asserﬁbly
(fig. 4.5.4k).

Fig. 45.4k

Locking Bar

Shaft Assembly
Uingy )

)

Fig. 4.5.41

11. Install the brake bracket assembly and secure in place
with the bolt assembly (fig. 4.5.41).

12. Install the plainwashers, lockwashers and nuts on the
brake bracket bolt assembly where it protrudes on the
inside of the loader next to the torque motor (fig.
4.5.4m).

1453

13. Connect the locking rod to the locking bar and caliper
arm and secure in place with split pins (fig. 4.5.4n).

14, Install the R.H. and L.H. brake rods between the brake
shaft and the cross shaft.
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Fig. 4.5.4n

15. Push and hold the brake shaft lever to ward the rear of
the loader (fig. 4.5.40).

Set the adjustment nut on the brake rod so that it is
against the pivot bushing on the brake cross shaft (fig.
4.5.40).

Tighten the counter nut against the adjustment nut.

Tighten the rear adjustment nut on the brake rod against
the pivot bushing on the cross shaft.

16. Check the brake handle effort with a force gauge and it
necessary adjust. Refer to section 4.5.2.

Brake Rod

Brake Shaft

To prevent brake damage
disengage the brake before
operating the loader.

IMPORTANT

4.5.5 Parking Brake — Pad Replacement:

Instructions for brake pad replacement are for replacement
of the pads on the L.H. side of the loader. The procedure is
identical for the R.H. side.

A\ warNiNG

1. Block the loader securely with all four wheels clear of the
ground.

To prevent personal In]urx
do not service the loader wit
the engine running.

2. Remove the wheels.

On reassembly torque the wheel nuts 100-110 Ibs. ft,
{136-148 N.M.}.

3. Remove the final drive inspection cover {fig. 4.5.5a)

located between the axles on the final drive housing.

On reassembly apply silicon to the inspection cover to
prevent leakage of the drive lubricating oil.
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Fig. 4.5.40

4. Loosen the bottom caliper nut (fig. 4.5.5b).
5. Remove the top caliper nut (fig. 4.5.5b).
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Brake Bracket

‘Bottom Caliper Nut 1613 Fig. 4.5.5¢
""——-___._—-
1611 Fig. 4.5.5b 8. With the brake handle in the first notch or off position,
evenly tighten the top and bottom caliper nuts until the
6. Move the top caliper bolt inward and remove the inner pads just contact the disc.

and olter brake pad (fig. 4.5.5c). 8. Check the brake handle effort with a force gauge and if
7. Install new brake pads in the brake caliper. necessary adjust. Refer to section 4.5.2.
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4.6.1

Steering Levers:

4 CONTROLS

4.6 TROUBLE SHOOTING

Problem

Cause

Corrective Action

Refer to
Section

Steering levers wil! not
centre

Linkage out of
adjustment

Adjust, check for wear
at rod ends, loose
counter nuts.

Linkage disconnected

Reconnect, check for
wearatrodends, loose
counter nuts,

Centering spring
broken

Replace.

Linkage binding

Binding of spring
bushing in spring box.
Align spring box with
linkage.

4.1.2

Control levers binding
with safety shields or
sound insulation,
Adiust.

Control lever bearings
binding in lever
assembly. Inspect,
replace or clean as
required.

Neutral detent out of
adjustment

Adjust.

Machine operates
eratically

Steering lever linkage
loose

inspect linkage for
wear atrod ends, loose
counter nuts.

Spiral pinin pintle lever
worn or broken

Replace pin. Inspect
pintle lever for wear at
pin hole. Ensure bolt
clamping lever to
pump shatft is tight.

See also trouble
shooting hydrostatic
system.

2.4
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operating correctly

required

Problem Cause Corrective Action Refer to
Section
Machine loses power internal pump See trouble 24
while turning andfor motor shooting hydrostatic
leakage system.
Machine will not travel in Linkage binding Adjust.
a straight line
Control lever travel out Adjust. 414
of adjustment
Internal pump and/or See trouble shooting 2.4
motor leakage hydrostatic system.
4.6.2 Foot Pedals:
Problem Cause Corrective Action Refer to
Section
Foot pedals do not lock Foot pedal lock out of Adjust. Spray lock shaft 423
with bar up adjustment with WD40
Foot pedal shield does Foot pedal shield Adjust 42.4
not raise or lower linkage out of
correctly adjustment
Foot pedals do not Foot pedals or linkage Inspect, clean or repair
return to neutral binding as required
Control valve spool Inspect and repair as 1.3.5
centering spring not required
functicning correctly
Neutral switch Inspect and repair as
binding required.
Foot pedal action jerky Wear or damage on Inspect and repair as
foot pedal linkage required
Control valve not Inspect and repair as 1.8
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4.6.3 Seat Bar:

4 CONTROLS

Problem Cause Corrective Action Refer to
Section
Machine wil not start Safety start switch Inspect and repair or 427
with the seat bar in the defective or out of adjust as required
up position adjustment
Steering levers do not Steering lever out of Adjust 41.3
center with seat bar in adjustment 4.3.2
the up position 43.3
4.6.4 Throttie and Stop Control:
Problem Cause Corrective Action Refer to
Section
Loader will not shut off Stop control out of Adjust 4.4.2
adjustment
4.6.5 Parking Brake:
Problem Cause Corrective Action Refer to
Section
Brake will not hold Brake linkage out of Adjust 4.5.2
loader on an 8.5° incline adjustment
with the engine off
Brake pads worn Replace 455
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5 ELECTRICAL

NOTE: FOR COMPLETE ENGINE SERVICE AND REPAIR
PROCEDURES REFER TO THE KUBOTA WORK-

SHOP MANUAL.

WIRING 5.1
WIiring diagram ....ccovviininsisnsseseceesene@ 101
SPeCifications ....reeeeee e e 5.1.2

INSTRUMENTATION 5.2
FUBL QAUGE .ovvvrreerrecviisistmsirs s et nniaes 5.2.1
Alternator light ... SO PO UPUURTUTTPRRRRREN < J 202
Hydraulic oil temp llght - 823
Engine warning light (hi temp - low pressure) w524
HOUP MBLET vveeeeecrieireer s et s sy s semeesenesene 5.25
Glow plugs and indicator ... creemsescarrnsninnanD. 2,6
Light SWICh.....cooiniie e 5.2.7
KeY SWICH 1ov vt cterier ettt 528
Over-ride starting switch... ...5.2.9

BATTERY 5.3
OPETALON ..ottt s 5.3.1
Removal and iNSpection ... 5.3.2
Testing and Maintenance ........cveercsnsninanns 5.3.3
JUMP SEAMING..ccovererrercrrsir s se oo 3.4

STARTING SYSTEM 54
Safety start SWHEh oo 5.4.1
Circuit Breaker .o saneessissin 54.2

TROUBLE SHOOTING 5.5
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WIRING DIAGRAM

SECTION 5 —
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5,1.2 Specifications:

FANBELT

T103 T133

Beltsagunderloadof 13.2t0 15.4 b. (610 7 kgf}

0.2756 to 0.3543 in. (7 to 9 mm}

ALTERNATOR

Qutput current

25 A/14 V/4000 rpm

Total resistance of rotor coil, measured (std.) 60
between terminal “F" and “E” (max.) 100
(std.) 15.5 mm (0.6102 in.)
Brush length -
(min.) 10.3 mm (0.4055 in.)
REGULATOR
Cut-in voltage 45t0 58V
No-load regulating voltage 13810148 V
Resistance between terminais:
“IG" and “F" with open contacts oQ
“IG" and “F" with contacts Approx. 118
“L" and “E" with open contacts oQ
“L" and “E" with contacts Approx, 100 Q
“N" and "E” Approx. 23
“B"” and "E" with open contacls Infinity
“B" and “L" with contacts 1139}
Point gap 0.0118 to 0.0177 in. (0.3 to 0.45 mm}
STARTER MOTOR
Current 90 A or less
No-load test Voltage 15V
Speed 3500 rpm or more
(std.) 1.1811 in. (30.0 mmy}
0.D. of commutator -
{min.) 1.1417 in. (29.0 mmy}
(std.) 0.0197 to 0.0354 in. (0.5 to 0.9 mm)
Mica undercutting - -
{min.} 0.0079 in. (0.2 mm)
{std.) 0.7480 in. (19 mm)
Brush iength
(min.) 0.5000 in. (12.7 mm)
GLOW PLUG
Resistance Approx. 1.58
BATTERY
Voltage 12V
BCI group size 24
Amp. hr. capacity 140
0°F (-17.8°C) cranking amps 455
Ground potarity Neg.
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INSTRUMENTATION

ELECTRICAL

2221

. Hour Meter

®

N

1. Fuel Gauge 6. Glow Pug Indicator
2. Alternator Light 7. Light Switch

3. Hydraulic Oil Temp. Light 8. Key Switch

4. Engine Warning Light 8. Boom Locks

5 0.

Over-ride Starting Switch
Fig. 5.2

5.2.1 Fuel Gauge:

OPERATION

The fuel gauge indicates the quantity of fuel in the fuel
tank (Fig. 5.2). The fuel tank capacity is 16.8 gal. (64 L).
The diesel engine must not be ailowed to run out of fuel
otherwise air will have to be removed from the fuel (Refer
to Section 7 — Engine).

TESTING
Fuel Sender

1. With the key switch off, connect one ohrnmeter lead to

the ground terminal of the fuel sender (Fig. 5.2.1a).
Connect the other chmmeter lead to the positive ter-
minal of the fuel sender,

Test Results
50 — 500 ohm reading = Good fuel sender.

High or low reading = Fuel sender faulty — replace.

Fuel Gauge

2. Remove the left hand instrument panel. With the igni-
tion off, connect one ohmmeter lead to the “I'" terminal
of the fuel gauge. Connect the other ohmmeter lead to
the “S" terminal of the fuel sender (Fig. 5.2.1b)

Test Resuits

150 — 250 ohm reading = Good fuel gauge.

Fig. 5.2.1b

High or low reading = Fuel gauge faulty — replace.
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3. With the ignition off, connect one ohmmeter lead to the
8" terminal of the fuel gauge (Fig. 5.2.1¢). Connect
the other ohmmeter lead to a ciean ground on the
frame,

Test Results
50 — 500 ohm reading = Wire to ‘S’ terminal good.

High or low reading = Faulty wire to 'S’ terminal.

1682 G Fig. 5.2.1¢

5.2.2 Alterpator Light:

The alternator warning light will come on if the alternator is
not producing sufficient current (Fig. 5.2 item 2). With the key
switch in the QN position the alternator light will be on. When
the engine starts the alternator light will go off. For complate
operating description and testing of the charging system
refer to engine repair manual.

MAXIMUM LEVEL
CHECK COCK ‘

MINIMUM LEVEL
CHECK COCK ‘

Fig. 5.2.3
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5.2.3 Hydraulic Oil Temperature Light:

The hydraulic oil temperature light (Fig. 5.2) measures the
temperature of the hydraulic oil. The temperature ssnder
is located at the hydrautic reservoir (Fig. 5.2.3). If the hy-
draufic oil temperature light comes on during operation
shut off the engine and determine the cause of over heat-
ing. Check the radiator and hydraulic oit cooler for air flow
restriction first before checking for a malfunction of the
sender. Refer to section 1.8 and 2.4 for trouble shooting
of the hydraulic and hydrostatic systems.

5.2.4 Engine Warning Light (Hi-temp-low pressure)
Operation:

The engine warning light serves the dual function of mon-
itoring both the engine oil pressure and engine coolant
temperature (Fig. 5.2 item 4).

The engine oil pressure sender switch is located on the R.H.
side of the engine. The switch opens under norma! oil
pressure and closes at low oil pressure illuminating the
warning light.

The engine coolant temperature sender switch is located on
the L.H. side of the engine (Fig. 5.2.4C).

The coolant temperature switch senses coclant over heat-
ing which closes the switch and illuminates the warning
light.

If the engine warning light comes on during operation ar
fails to go out after engine start up, shut-off the engine
immediately and determine the cause.

1690

TESTING — OIL PRESSURE SENDER

1. With the engine off, disconnect the wire from the oil
pressure sender switch. Turn the key switch to the ‘ON’
position.

Test Resuits

If the light remains on go to test 2. If the light goes out,
check the engine oil level before checking for a mal-
function of the sender switch or oil pump.
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TEST — COOLANT TEMPERATURE SENDER

2, With the engine off, the oil pressure sender switch dis-
connected, disconnect the wire from the coolant tem-
perature sender. Turn the key switch to the 'ON’
position.

Test Results

If the light remains on check for a short in the wiring
to the warning light.

If the light goes out check the sender switch for mal-
function. Also refer to section 7 — Engine trouble
shooting.

5.2.5 Hour Meter:

The hour meter records the number of engine operating
hours and has a total read out of 9999.9 hours (Fig. 5.2
item 8). The meter winds approximately every 12 seconds
and will run a short time after the ignition has been shut-
off.

5.2.6 Glow Plugs and Indicator:
OPERATION

To assist engine starting in cold weather, each cylinder
has a glow plug threaded into the pre-combustion cham-
ber. The glow plug is a resistance type heating element
that will generate heat when electrical current flows
through the glow plug to ground. The heating element,
Fig. 5.2.6a, is encased in a stainless steal sheath filled
with magnesium oxide powder. One end of the element is
welded to the sheath, which acts as a circuit ground, while
the other is welded to the center electrode.

5 ELECTRICAL

Glow Plug Components

1. Heat Element 6. Magnesium Oxide
2. Sheath Powder

3. Asbestos 7. Insulation Bushing
4. Body 8. Center Electrode

5. Nut

1687 Fig. 5.2.6a

Rotating the key switch counterclockwise to the “heat”
position closes the glow plug circuit and battery current
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flows through the glow plug heating element. The heat
generated by the glow plug element pre-heats the air in
the cylinder making it easier for the fuel injected into the
cylinder to vaporize and ignite. An indicator on the instru-
ment panel, Fig. 5.2, will glow red when the air in the
cylinder has heated to the correct temperature.

Do not disassemble glow
plugs. Plugs are sealed and
cannot be removed.

IMPORTANT

Never use ether starting fluid
in conjunction with the use
of the glow plugs as severe
damage to the engine may
occur.

IMPORTANT

TESTING
TEST 1 — Glow Plug Connectors:

Before performing any tests on the glow plug circuit dis-
connect the negative or ground cable from the battery.

With the key switch off, connect one ohmmeter lead to the
first glow plug nut (Fig. 5.2.6b). Connect the other chmme-
ter lead to the second glow plug nut.

Test Resuilts
Low or zero ohms = Good continuity.

High resistance = Bad connection — remove connector
-and clean.

Continue and check continuity between second and third
glow plugs and on the T133 between the third and fourth
glow plugs.

Glow plug

1683 Fig. 5.2.6b
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Nut 7

e | oCK Washer

" Connector

) /Washer

S

/-Glow plug

1684 Fig. 5.2.6¢

Chmmeter lead

Key switch

Fig. 5.2.6d

Wire to switch

1686 Fig. 5.2.6¢

TEST 2 — Glow Plug:

With the ignition off, disconnect the connectors from the
glow plugs. Connect one ohmmeter lead to the glow plug
terminal (Fig. 5.2.6¢). Connect the other chmmeter lead
to a clean ground. Check each glow plug.

Test Results
1.5 ohm reading = Good glow plug.

Infinite or zero reading = Faulty glow plug — replace.
TEST 3 — Key Switch to Glow Plug:

Remove the bolts securing the R.H. instrument panel to
the frame. With the key switch off, connect one chmmeter
lead to the key switch at terminal number 17 (Fig. 5.2.6d).
Connect the other ohmmeter lead to the glow plug with
the wire terminal (Fig. 5.2.6e).

Test Results
Low to zero reading = Good continuity.
High reading = Faulty wire from switch to glow plug —
replace.
TEST 4 — Key Switch — Heat Position Check:

Connect one chmmeter lead to the terminal marked 19 on
the key switch {Fig. 5.2.6f). Connect the other chmmeter
lead to the terminal marked 30 on the key switch. Rotate
the key counterclockwise to the “Heat” position.

Test Results
Low or zero reading = Good contact through switch.

High reading = Faulty switch — replace.

1693 ' . 5.2.6f
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TEST 5 — Key Switch to Indicator:

(A) Connect one ohmmeter lead to the terminal marked
19 on the key switch (Fig. 5.2.6g). Connect the other
ohmmeter lead to terminal on the glow plug indicator.

Test Resuits
Low or zero reading = Good continuity.
High reading = Faulty wire — replace.

{B) Connect one ochmmeter lead to the terminal marked
17 on the key switch (Fig. 5.2.6h). Connect the other
ohmmeter lead to terminal on the glow plug indicator.

Test Results
Low or zero reading = Goad continuity.

High reading = Fauity wire — replace.

Glow plug indicator

Key switch

TEST A

Fig. 5.2.69g

Glow plug indicator

TEST B

Fig. 5.2.6h
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TEST 6 — Glow Plug Indicator:

Connect one ohmmeter lead to each of the glow plug in-
dicator terminals (Fig. 5.2.6)).

Test Resuits
Low or zero reading = Good indicator.

High reading = Faulty indicator — replace,

Fig. 5.2.6]

1835

5.2.7 Light Switch:

The light switch (Fig. 5.2) is an on-off switch. Pulling the
switch out will turn on the headlights, rear work light and
instrument pane! lights. Pushing the switch in will shut the
lights off.

5.2.8 Key Switch:

The key switch (Fig. 5.2) is a four position switch, off,
preheat (diesel only), on and start. Turning the key coun-
terclockwise will engage the engine preheater or glow
plugs. To engage the starter turn the key clockwise. When
the key is released it will return to the on position.
TESTING

Before performing any tests on the key switch disconnect
the negative or ground wire from the battery.

Remave the bolts which secure the R.H. instrument panel
to the ROPS.

TEST 1 — *On”’ Position:

Connect the ochmmeter leads across the key switch ter-
minals marked 30 and AC (Fig. 5.2.8a). Turn the switch to
the “ON" position.

Test Results
Low resistance reading = Good.

High resistance reading = Faulty switch — replace.
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Fig. 5.2.8a

TEST 2 - “Start” Position:

{A) Connect the ohmmeter leads between the terminals
marked 30 and 50 on the key switch (Fig. 5.2.8b}.

Turn the switch to the “Start” position and observe
the ohmmeter reading.

5 ELECTRICAL

Test Resuits
Low resistance reading = Good switch.

High resistance reading = Faulty switch — replace.

TEST 2(b)

1838 Fig. 5.2.8¢

TEST~2(a)

.....

1837 Fig. 5.2.8b

(BY Connect the ohmmeter leads between the terminals
marked 30 and 17 on the key switch (Fig. 5.2.8c).

Turn the switch to the "Start” paosition and observe
the ohmmeter reading.

TEST 3 — “Heat™ Position:

Connect the ohmmeter leads between the terminais
marked 30 and 19 on the key switch (Fig. 5.2.8d).

Turn the switch to the "Heat” position and abserve the
ohmmeter reading.

Test Results
Low resistance reading = Good.

High resistance reading = Faulty switch — replace.

TEST 3

Fig. 5.2.8d
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5.2.9 Over-Ride Starting Switch:

The loader starting circuit is designed so that the engine
cannot be started unless the seat bar is in the up position,
the steering control levers centered in neutral and the foot
pedals locked.

The loader is also equipped with an over-ride start switch
for use in situations such as the engine stalling.

To restart the engine using the over-ride switch, press the
switch (Fig. 5.2.9A) and turn the ignition to start position.
When the engine has started release the over-ride switch.

The over-ride switch must not be used for normal starting.

TESTING — OVER-RIDE STARTING SWITCH

Connect one chmmeter lead to one of the terminals on the
over-ride switch (Fig. 5.2.9B). Connect the other ohmmeter
lead to the other terminal on the switch. Depress the button.

Test Results
Low resistance reading = Good switch.

High resistance reading = Faulty switch — replace.

Over-ride starting
switch

1840

Fig. 5.2.98
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5.3 BATTERY

SAFETY PRECAUTIONS:

Lead-acid batteries con-
tain sulfuric acid which
will damage the eyes or
skin on contact. Always
wear goggles to avoid
acid in the eyes. If acid
contacts the eyes, wash
immediately with much
clean water and get med-
ical attention. Wear rub-
ber gloves and protective
clothing to keep acid off
the skin. If acid contacts
the skin, wash off imme-
diately with clean water.

1. When mixing battery electrolyte, it is important to pour
the concentrated acid into the water and not the water
into the acid.

2. When working with acid, such as filling batteries,

splash-proof goggles should be worn. (Additional pro-
tective clothing may be advisable if many batteries are
handled.)

3. When adding water or electrolyte, non-metallic con-

tainers and/or funnels must be used.

4. Acid must not be siored in excessively warm locations
or in direct sunlight.

5. In case of acid contact with skin, eyes, or clothing,
FLUSH IMMEDIATELY WITH WATER FOR A MINI-
MUM OF FIVE MINUTES. Get emergency medical
attention for acid burns,

6. Hydrogen and oxygen gases are produced during nor-
mal battery operation. This gas mixture can explode if
flames or sparks are brought near the battery. Manu-
facturer’s recommendations should be closely followed
to hold the charging rate at a limit that prevents rapid
generation of hydrogen gas. When charging or using
a battery in an enclosed space, always provide ade-
quate ventilation.

7. Exercise care to avoid tools or metallic objects from
falling across the battery terminals.

8. Never break a live circuit at the batiery terminals. An

are could occur whenever charger leads or booster ca-
ble leads are disconnected. Any arc could ignite the
accumulated hydrogen gas! Always disconnect the
ground cable first at a point away from the battery ter-
minals.

9. Remove cell caps when charging or using jumper
cables.



5.3.1 Operation:

The 12-volt maintenance free battery, Fig. 5.3.1A, is rated
at 140 ampere-hours and is negatively grounded. The bat-
tery is constructed with six tead acid cells connected in
series. Each cell contains positive and negative plates
placed alternately next to each other and separated from
each other by a insulated separator plate. If any of the
positive plates should make contact with a negative plate
within a cell a short will develop and cause irreparable
damage to the battery. All positive plates are welded to-
gether and ali negative plates are welded together. The
positive plates and negative plates are connected to an
external position and negative terminal post.

When the battery cells are submerged in a liquid electro-
lyte soiution of sulphuric acid, Fig. 5.3.2B, the acid and
water combines chemically with the lead peroxide on the
positive plate and with the sponge lead on the negative
plate causing a transfer of electrons between plates. One
plate will lose electrons and become paositively charged
while the other plate will gain electrons and become neg-
atively charged. When the battery is connected to a lead
the surplus electrons at the negative post fiow through the
circuit to the positive post. The battery is now converting
chermical energy to electrical energy.

This process continues until the greater part of the active
material on both plates has bean converted to lead sul-
phate, and much of the acid has been reduced to water.
When most of the plate surfaces have reacted with the
acid the battery will no longer be able to produce current
and is therefore discharged.

12VOLTS

Battery Construction
1. Battery Cells
2. Terminal Posts

1691

Fig. 5.3.1A
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Recharging is accomplished by passing a current from an
outside source through the batiery in the opposite direc-
tion to the current flow during discharge. Reversa! of the
chemical action, by charging, restores the battery to a fully
charged condition.

ELECTROLYTE

DECREASING INCREASING
SULPHURIC SULPHURIC
ACID ACID
INCREASING DECREASING
- WATER WATER
e
DECREASING DECREASING INCREASING INCREASING

LEAD SPONGE  LEAD PEROXIDE LEAD SPONGE LEAD PEROXIDE

INCREASING INCREASING DECREASING DECAEASING
LEAD SULPHATE  LEAD SULPHATE LEAD SULPHATE  LEAD SULPHATE
(Pb B Pb50y) (FbO28 FhSDY) [PE5Qy 8 Ph] (PbS0Q4 8 PbO2T)
DISCHARGING CHARGING
Battery Chemical Action
1692 Fig. 5.3.1B

5.3.2 Battery Removal and Inspection:

The battery is located in the ROPS behind the operators
seat. Remove the battery as follows:

1. Fold the seat back down and remove the two wing nuts
which secure the battery compartment cover (Fig.
5.3.2a). Open the cover.

2. Loosen the cable clamps on the positive and negative
battery terminals.

Fig. 5.3.2a
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3. Use a puller to remove the negative (ground) cable from
the battery. Then remove the positive cable (Fig.
5.3.2b).

4. Note the location of the positive and negative terminals
so the battery can be properly positioned during in-
stallation.

5. Remove the holddowns and battery.

6. Inspect the cables for carrosion and damage. Remove
corrosion using a wire brush and soda solution. Re-
place the cables having damaged or defarmed termi-
nals.

7. Inspect the battery holddowns for corrosion. Remove
corrosion with a wire brush and soda solution. Paint
the exposed bare metal. Replace any damaged com-
ponents.

8. Clean the outside of battery case if the original battery
is to be instalied. Flush the top cover with soda soiution
to remove acid film. Be careful to prevent soda solution
from entering the celis. Remove corrosion frem the ter-
minals with a wire brush. Inspect the case for cracks
or other damage which would result in a leakage of
electrolyte.

5.3.3 Testing and Maintenance:
SPECIFIC GRAVITY — HYDROMETER TEST

The hydrometer test indicates the battery state of charge
by measuring the specific gravity of the electrolyte in the
battery cells. The specific gravity will vary according to the
amaount of unused sulphuric acid remaining in solution.
The quantity of sulphuric acid in solution determines the
battery state of charge.
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The hydrometer used for this test should be equipped with
a thermometer and the float scale should be graduated ta
read from 1.160 to 1.320 in graduations of .005 specific
gravity. The graduated marking should be aceurate within
.002 (Fig. 5.3.3A).

EQUAL
TEMPERATURE

Hydrometer Testing
1. Hydrometer

1695

Fig. 5.3.3A

1. Check the electralyte level in each cell. Add water to

any low cells and charge the battery for ten minutes at
twenty amperes to mix the water with the electrolyte.

2. Draw electrolyte in and out of the hydrometer barrel to

equalize the temperature of the float and thermometer
to that of the acid in the cell (Fig. 5.3.3A).

3. Draw in enough electrolyte to raise the float in the bar-

rel with the bulb fully floating. Do not draw in so much
electrolyte that the float is forced against the top of the
barrel.

4. With the hydrometer at eye level, read the float scale

at the electrolyte level. Hold the hydrometer straight so
that the float does not stick to the side of the barrel
(Fig. 5.3.3B).

5. Read the specific gravity of each cell.

B. Correct the specific gravity reading for temperature

variations {Fig. 5.3.3C).
a. Add .004 points for each 10° above 80°F,
b. Subtract .004 points for each 10° below 80°F.

Test Results

1. ifthe average specific gravity of all cells is above 1.225,

but the variation between cells is more than 50 points
{.080), the battery is unserviceable. Remove the battery
for further testing.



2. If the average specific gravity of one or more cells is
less than 1.225, recharge the battery.

3. At the end of the charge period, if the cell variation is
more than 50 points (0.050), replace the battery.

4. When the specific gravity of all cells is above 1.225
and variation between cells is less than 50 points, the
battery may be tested under load.

Hydrometer Reading
1. Electrolyte Level

1696 Fig. 5.3.3B
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CORRECT CORRECTED CORRECTED
RAEACING READIRG AEADING
1.250 1262 1242

n 1

SUBTRAGT (2 X_.004) + 008
POINTS

NO CORRECTION
REQUIRED

ADD 3 X 004) - 032
POINTS

Hydrometer Reading Temperatura Correctlon

1697 Fig. 5.3.3C

CHARGING

The maintenance free battery used in the loader should
be slow charged only.

There are many types of battery charging equipment avail-
able. Be sure to follow the instructions of the equipment
manufacturer for the necessary preparations and precau-
tions. However, the following items should be observed
when slow-charging the battery with any type of equip-
ment.

DO NOT charge a frozen
battery because it can
explode and cause per-
sonal injury. Let the bat-
tery warm to 60°F,
{15.5°C.) before putting
on a charger.

A\ wArniNG

1. If the battery is to remain in the vehicle, disconnect the
cables at the battery, to prevent damage to the electri-
cal system during charging.

Thoroughly clean the battery.
. Make sure the electrolyte is at the proper level.

. The battery is to be charged at a rate of seven amps.

mos W

. Battery electrolyte temperature must never exceed
125°F. (52°C.). If this temperature is reached, the bat-
tery should be cooled by reducing the charge rate or
by disconnecting the battery from the charger.

The average length of time necessary to charge a battery
by the slow-charge method at the indicated rates is from
12-16 hours, however, when a battery continues to show
an increase in specific gravity, battery charge should be
continued even if it takes 24 hours or more.

A battery is in a maximum charged condition when all cells
are gassing freely and three corrected specific gravity
readings, taken at hourly intervals, indicate no increase in
specific gravity.

CAPACITY TEST

The capacity test is performed to determine if the battery
has a discharge capability sufficient to meet the high cur-
rent demands of the starter motor. The battery is con-
nected to a carbon pile rheostat which can duplicate the
high discharge rate the battery experiences during engine
cranking. While connected to the simulated load for fifteen
seconds, the battery must maintain a voitage of 9.6 volts.
To obtain satisfactory results the capacity test should be
performed only on a battery which is 100% charged. Never
perform this test on a battery which is less than 75%
charged (1.230 specific gravity).

1. Connect a carbon pile load tester and voltmeter to the
battery.

a. Make sure the load control knob is in the “OFF”
position before making the connection.

b. Connect the red leads to the battery positive post
and the black leads to the hattery negative post.

c. Voltmeter leads must contact the battery posts —
not the ammeter leads.

2. Turn the tester load control knob until the current draw
is equal to ¥ of the battery’s cold cranking rate.

3. At the end of 15 seconds, observe the voltmeter read-
ing and turn the load control knob to the off position.
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Test Resuits

Battery must maintain above 9.6 volts for the test period.

9.6 volts or above = Good (serviceable).

Less than 9.6 volts = Faulty battery — replace.

5.3.4 Jump Starting:

JUMP STARTING

1.

2.

Set the parking brake.

Check the battery condition. Do not attempt to jump
start if the battery is damaged, if the electrolyte level
is low, or if the electrolyte is frozen.

. Use only a 12-volt battery with sufficient capacity for

jump starting.

. Check that all electrical switches are off and that the

vehicles are not touching one another.

. Attach the end of one jumper cable to the positive ter-

minal of the booster battery and the other end of the
same cable to the positive terminal of the discharged
battery.

. Attach one end of the remaining cable to the negative

terminal of the booster battery, and the otherend to a
solid engine ground at least 12 inches from the battery
of the vehicle being started — DO NOT CONNECT
DIRECTLY TO THE NEGATIVE TERMINAL OF THE
DEAD BATTERY.

Start the engine of the vehicle that is providing the jump
start and tum off all electrical switches.

. Startthe engine in the loader with the discharged battery.

. Reverse these procedural steps exactly when removing

the jumper cables, The first cable to be disconnected
should be the negative cable from the ground on the
loader that was being jump started.

Do not start the engine un-
less you are in the seat with
the seat belt fastened
around you.
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5.4.1 Safety Start Switch:
TESTING

1. Connect one ohmmeter lead to cne of the terminals on
the safety start switch (Fig. 5.4.1a).

2. Connect the other ohmmeter lead to the other terminal
on the safety start switch.

Test Resuits

High resistance reading = Gaood.
Low resistance reading = Faulty switch — replace.

1902 Fig. 5.4.1A

3. With the chmmeter still connected to the two terminals on
the safety start switch (Fig. 5.4.1b), depress the ball
piunger on the end of the switch.

Test Resufts

Low resistance reading = Good.
High resistance reading = Faulty switch — replace.

1903 NN e Fig. 5.4.18
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5.4.7 Circuit Breaker:

For circuit protection a 40 amp. circuit breaker is located on
the starting circuit (Fig. 5.4.2a).

The circuit breaker if tripped will automatically reset.

TESTING: CIRCUIT BREAKER

1. With the ignition off connect one chmmeter lead to one of
the terminais on the circuit breaker (Fig. 5.4.2A).

2. Connect the other ochmmeter lead to the other circuit
breaker terminal.

Test Results

Low resistance reading = Good.
High resistance reading = Defective circuit breaker
— replace.

1904 Fig. 5.4.2A
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5.5 TROUBLE SHOOTING
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Low ar no Drive belt slipping. Adjust. 735
:;:?nl.:;t:,?m Faulty wiring or Check and repair.
. connections.
Defective voltage Check and if 5.2.2
regulator. necessary replace.
Defective Check and it 522
altematar. necessary repair
or replace.
Defective rechifier, Gheck and i
necessary replace.
Charge Faulty wiring or Check and repair.
indicalqr connections.
famp dims. Dirty slip rings or Check and repair.
brushes.
Charge Faulty wiring or Check and repair.
Indisator connections.
gzgrglej; but Fauly rectifiee. Check and if
bnghtef with necessary rﬁplace.
increased
speed.
Charge Drive belt slipping. Adijust. 735
indicator
lamp is Perform altemator
ON" with voltage output
engir}e test,
furning. Perform alternator
currant output
test,
Defective Perform altemnator
atternator or “N" cirouit
regulator. voltage test.
Perform regulator
"N clrcuit
continuity test.
Perform alternator
"E" eirouit
continuity test,
Pesform altermator
B gircuit
continuity test.
Perform regulator
“F* gircuit
continuity test,
Perform altenator
A" cirouit
continuity test.
Charge Defective Check and if
indicator indication famp. necessary replace.
lamp is T —
“OFF" when Defective wiring. Check wiring
starter cantinuity_hepyem
switch is lan_atp Iimnl ignition
“ON", but switch.
€ngine is nof Check wiring
runaing. continuity batween

lamp and regulator
“L" terminal.

Check “'L" circuit
continuity betwean
regulator “L"* and
iy

STARTING SYSTEM
Refer to
Problem Cause Carrective Aclion Seclion
Starter will Seat bar down, Raise safety bar to 5.4.1
not engage. safety start switch engage safety
disergaged. start switch, If
starter still won't
engape check
safety start
switeh.
Press over-ride 5.2.9
starting switch.
Battery Check and charge 53
discharged. battery or replace.
Loose or Check and repair.
disconnegted
wining.
Defective starter Check and if 52.8
switch, necessary repface.
Defective solenpid, Chegk and it
necessary replace.
Defestive starter. Check and if
necessary replace.
Starter Defective Replace.
motor overunning
engages but clutch.
enging doas
not turm
oVer.
PFinfon Defective starter. Check and it
engages but necessary repair
starter motor ormeplace.
does not. Defective solencid. | Check and i
necessary replace.
Starter Defective pinion Replace.
motor spring.
rotates at
full speed
hetore pinion
engages.
Starter does Faulty ignition Check and if 5248
not switch, NEcessary replace.
gg:? g?;giene Defective solenoid. Check and if
starts. necessary replace.
CHARGING SYSTEM
Battery law Drive belt slipping. Adjust. 7.3.5
Ic;:'sg::rr%i:: r Defective battery, Check and if 5.3
necessary replace,
Faulty wiring or Check and repair.
connections.
Defective Check and if
regulator, necessary replace.
Dirty alternator Check and repair.
slip rings or
brushes.
Alternator Defective battesy. Check and i 5.3
overcharging necessary replace,
gﬂs:t?::t? Dafective voltage Check and if
regulator. recessary raplace.
Defective Check and if
alternator, necessary replace.
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6

QUICK-TACH ASSEMBLY

6.1

1 Handle

6 Bushing

2 Quick-tach frame

7 Cam pin

3 Lock pin

8 Lock pin linkage

4 Spring

9 Support pin

5 Stabilizer bar

Fig. 6.1

1638
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6.1.1 Quick-Tach Operation:

6 MAIN FRAME

1048

Fig. 6.1.1

The quick-tach which is standard equipment allows chang-
ing from one attachment to another quickly without having
to remove bolts or pins.

To cperate, lift the locking lever (Fig. 6.1.1) up to com-
pletely retract the lock pins. Tift the quick-tach frame for-
ward with the bucket tilt cylinders and drive into the
attachment. Retract the bucket tilt cylinders which will line
up the bottom of the attachment with the quick-tach lock
pins. Push the locking lever down, extending the lock pins
and engage the safety lock. Before operating check that
the lock pins are fuily engaged.

6.1.2 Quick-Tach, Preventive Maintenance:

To keep the quick-tach locking pins and linkage working
freely and to prevent pin and bushing wear the quick-tach

must be tubricated every 8 operating hours. More often in
dirty applications.

Lubricate the guick-tach as follows:
1. Remove the attachment from the loader quick-tach.

2. Clean any dirt build up around the linkage assembly
inside the quick-tach. .

3. Lubricate the grease fittings on each of the lock pin
bushings with a good quality muiti-purpose lithium
based grease until excess shows (Fig. 6.1.24).

4. Lubricate the grease fitting on the quick-tach lock han-
dle bushing (Fig. 6.1.2B).

Lock Handle

/
Lock Handie Bushing
1615

Fig. 6.1.2B
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6.1.3 Quick-Tach — Removal:

1. Start the engine. Raise the lift arms. Place blocking
under the rear of the quick-tach frame, lower the lift
arms until the rear of the quick-tach frame is supported
by the blocking (Fig. 6.1.3A).

To avoid eye injury wear
safety glasses and always
use a brass drift and ham-
mer to remove or install
pins.

2. Tilt the quick-tach forward until the front of the frame
rests on the ground (Fig. 6.1.3A).

5. Using a hammer and punch (Fig. 6.1.3C), remove the
tilt eylinder rod end pivot pins.

Blocking

1618

Fig 6.1.3A

To prevent personal Injury

stop the engtine, engage the

WAR N | N G Ear ing brake and lower the
oom arms before you get

off the loader. Fig. 6.1.3C

3. Shut off the engine and engage the parking brake.

Cycle the foot pedals to relieve any hydraulic pressure
in the system.

4. Remove the locknut and lockbolt from the tilt cylinder
rod end pins (Fig. 6.1.3B).

Lynch Pin

Fig. 6.1.3B Fig. £.1.3D




8. Remove the lynch pin and washer from the boom hinge
pin (fig. 6.1.3D).

7. Using a hammer and punch remove the boom hinge
pin {Fig. 6.1.3D}.

8. Remove the qu'ick-tach from the [ift arm assembiy.

6.1.4 Quick-Tach — Disassembly:

1. Remove the nuts which secure the two lock pin link-
ages (Fig. 6.1.4A) to the cam pin.

Cam Pin

Pin
Linkage

1623 Fig. 6.1.4A

6 MAIN FRAME

2. Remove the bolt, lockwasher and plain washers which

secure the handle (Fig. 6.1.4B) to the cam pin. Remove
the handle.

3. Remove the cam pin (Fig. 6.1.4B) and the two lock pin

linkage boits from the quick-tach.

4. Remove the split pin and washer (Fig. 6.1.4C) which

secure the stabilizer bar support pin.

5. Remove the stabilizer bar support pin and two bush-

ings (Fig. 6.1.4C) from the quick-tach.

Split Pin

Bushings ‘i(‘/

MWasher

7;\;'

Support Pin
@
Stabilizer Bar @

1617

1616 Fig. 6.1.4B

Lock Pin

NN

1624 Fig. 6.1.4D

6. Remove the lock pin, spring and linkage assembly
(Fig. 6.1.4D) from the quick-tach.

7. Disassemble the stabilizer bar and lock pin linkage from
the lock pin (Fig. 6.1.4D).
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6.1.5 Quick-Tach — Assembly:

1. Install the stabilizer bar on the lock pin (Fig. 6.1.5A).

Stabilizer
Bar

Bolt 3"UNGx1"L.

Lock Pin

Stabilizer Bar

6 MAIN FRAME

1624

1o
Fig. 6.1.5C

Support Pin

1617

Bushings ¢~

KWasher

AN

Stabilizer B

Split Pin

Fig. 6.1.5D

1609 Fig. 6.1.58

"N Y 4

2. Attach the lock pin linkage to the stabilizer bar (Fig.
6.1.58). Use new nylok nuts during assembly. Do not
over tighten. The linkage must pivot freely.

3. Place the spring on the lock pin and install the lock pin
and linkage assembly in the quick-tach frame
{(Fig. 6.1.5C).

4. Install a bushing on both sides of the stabilizer bar and
install the support pin (Fig. 6.1.5D). Secure the support
pin with the washer and split pin.

5. Insert the two lock pin linkage bolts through the back
side of the cam pin (Fig. 6.1.5E). Install the cam pin in
the guick-tach housing.

6. Mount the handle on the cam pin (Fig. 6.1.5E) and
secure in place with the two washers, lockwasher and
bolt.

180

Fig. 6.1.5E
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o

1623

Fig. 6.1.5F

7. Connect the lock pin linkage to the cam pin (Fig.
6.1.5F). Use new nylock nuts during assembly. Do not
over tighten, the linkage must pivot freely.

6.1.6 Quick-Tach - Installation:

1. Puta floor jack under the quick-tach. Position the quick-
tach between the lift arms.

2. Raise the quick-tach with the floor jack and line up
the boom hinge bushing with the rear quick-tach
hushings.

3. Lubricate and install the boom hinge pins (Fig. 6.1.6A).

4. Install the washer and lynch pins in the boom hinge
pin (Fig. 6.1.6A).

To avoid eye Injury wear
safety glasses and always
use a brass drift and ham-
mer to remove or install
pins.

A\ wrRNING

5. Extend the tilt cylinders until the cylinder rod end bush-
ings line up with the guick-tach bushings.

6. Install the tilt cylinder rod end pivot pins (Fig. 6.1.68).

Tilt
Cylinder

Fig. 6.1.6B

1619 Fig. 6.1.6C

7. Install the pivot pin lock bolts and lock nuts (Fig.
6.1.6C).
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6.2 BOOM ARMS 7. Remove the locknuts and lock bolts from the rod end
pivot pins (Fig. 6.2.1C).
6.2.1 Boom Arms — Removal:

1. Stop the engine and cycle the foot pedals to relieve
any hydraulic pressure in the system.

2. Remove the quick-tach assembly from the boom arms
(see section 6.1.3).

3. Fasten chains and a chain hoist to the lift arms (Fig.
6.2.1A).

1363 Fig. 6.2.1C

To avoid eye injury wear
safety glasses and always
use a brass drift and ham-
mer to remove or install
pins.

WARNING

1627 Fig. 6.2.1A

Fig. 6.2.1B

4. Put a floor jack under the boom arms (Fig. 6.2.1B). 8. Remove the boom cylinder rod end pivot pin (Fig.

5. Lock the boom lift foot pedal in float position (see 6.2.1D). Place a support under the boom cylinder
section 4.2.1). to prevent the cylinder from falling when the pin is
removed,

6. Raise the boom arms until the pivot pins in the rod
end of the boom cylinders can be removed. 9. Lower the lift arms and remove the floor jack.
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10. Remove the locknuts and lock baolts from the rear

boom pivet pins (Fig. 6.2.1E).

6 MAIN FRAME

6.2.2 Boom Arms — Installation:

1. With a chain hoist, position the boomn arms on the loader

and align the boom arm and main frame pivot bush-
ings.

To avoid eye injury wear
safety glasses and always
use a brass drift and ham-
mer to remove or install
pins.

A\ WARNING

To avoid eye injury wear
safety glasses and always
use a brass drift and ham-
mer to remove or install
pins.

2. Install the pivot pins in the main frame and boom arms.
3. Install the locknuts and bolts {(Fig. 6.2.2A) in the boom

pivot pins.

. Lower the boom arms and remove the chain hoist and

chains from the boom arms.

. Align the lift cylinder rod end bushing and the beom

arm pivot bushings.

1631 S R 6.24F

Fig. 6.2.2A

11. Tighten the chain hoist and remove the rear boom

pivot pins (Fig. 6.2.1F).

12. Raise the boom arms with the chain hoist and remove

from the loader.

To aveid eye Injury wear
safety glasses and always
use a brass drift and ham-
mer to remove or install
pins.
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1364

i, 6.2.28

6. Install the pivot pins in the boom arms and lift cylinders
(Fig. 6.2.2B).

7. Install the locknuts and lock bolts in the lift cylinder
pivot pins (Fig. 6.2.2C).

8. Install the quick-tach assembly on the boom arms (see
section 6.1.6)

1363 Fig. 6.2.2C

6.3 OPERATOR GUARD (ROPS)

6.3.1 Operator Guard (ROPS) — Removalt:

1. Disconnect and remove the battery from the operator
guard (ROPS). See section 5.3.2 for procedure.

2. Disconnect the battery cable from the starter motor
solenoid. Remove the battery cable from the loader.

3. Disconnect the engine wiring harness from the ROPS
wiring harness at the plug connections inside the en-
gine compartment (Fig. 6.3.1A).

4. Disconnect the battery ground cable from the loader
main frame (Fig. 6.3.1A). Remove the ground cable
from the loader.

5. Remove the exhaust pipe and the exhaust pipe mount
(Fig. 6.3.1B).
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Engine Hamess
Plugs

ROPS Harness Plugs
Fig. 6.3.1A

Mount Ass'y

Fig. 6.3.1B
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Seat and Mount Asswy
1634

Fig. 6.3.1C

7. Disconnect the seat bar linkage at the front of the

ROPS on the R.H. side (Fig. 6.3.1D, 6.3.1E),

1

[ I
SERIAL NO. LC000210—Onward
LE000537—[0nward

1636

Fig. 6.3.1E

6. Remove the seat mount and seat assembly from the
loader (Fig. 6.3.1C).

8. Remove the two front ROPS isolators (Fig. 6.3.1F).

SERIAL NO.
LC000100-.C000209
LE000100-LE000536

Y%

Front
ROPS
Isolator

1639

Fig. 6.3.1F
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Rear ROPS Isolator

\
%,/Q

|

L=

1640 Fig. 6.3.1G

rear isolator holes in the ROPS with the mounting
holes in the main frame (Fig. 6.3.24).

8. Remove the two rear ROPS isolators (Fig. 6.3.1G).

10. Attach chains and a chain hoist to the ROPS as shown

in Fig. 6.3.1H. Remove the ROPS from the loader.

1635 Fig. 6.3.2A

L~

1635 Fig. 6.3.1H

6.3.2 Operator Guard (ROPS) — Installation:

1. Using a chain hoist raise the operators guard (ROPS)
and install it on the main frame. Line up the front and

186

Front
ROPS
Isolator

1638 Fig. 6.3.28

2. Install the two front isolators (Fig. 6.3.28).
3. Install the two rear isolators {Fig. 6.3.2C).
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H / 1111
Rear ROPS Isolator SERIAL NO. YG 00 850 Onward
\
%}/\
—————

N

e
™

1640 Fig. 6.3.2C

1636 Fig. 6.3.2E

SERIAL NO.
YG 00 001 »YG 00 849

N
s

1637

Fig. 6.3.2D

4. Connect the seat bar linkage at the front of the ROPS

on the R.H. side (Fig. 6.3.2D, Fig. 6.3.2E). Seat and Mount Ass'y
5. Instail the seat and seat mount assembly in the loader :
1634 Fig. 6.3.2F
(Fig. 6.3.2F). 9. 6.3
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Mount Ass'y

Fig. 6.3.2G

/ i

Engine Harness
Plugs

ROPS Harness Plugs
Fig. 6.3.2H
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6. Install the exhaust pipe and exhaust pipe mount (Fig.

6.3.2G).

7. Install the battery ground cable in the ROPS and con-

nect the cable to the ground post on the main frame
{Fig. 6.3.2H).

8. Connect the engine wiring harness to the ROPS wir-

ing harness at the plug connectors inside the engine
compartment (Fig. 6.3.2H).

9. Install the solenoid cable in the ROPS and connect

one end to the starter motor solenoid.

10. Install the battery in the ROPS. When connecting the

battery connect the ground cable last. Refer to section
5.3 for proper handling procedures.
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6.4 REAR DOOR

1914
1. Rear Door 4. Set Collar
2. Lock Rod &. Handle
3. Lock Adjustment Bracket 6. Handle Grip
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6.4.1 Rear Door — Removak

1. Remove the two nuts securing the ail cooler to the rear
door (Fig. 6.4.1A). Carefully lay the oil cooler with the
hoses attached on the ground.

NOTE: If it is necessary to remove the hydraulic oil
cooler from the loader the hydraulic oil reservoir
must be drained (Refer to section 1.7.3).

¢ ‘l QL
1

2. Attach chains and a chain hoist to the rear door (Fig.
6.4.1B). Lift the rear door with the chain hoist clear of
the hinges. Remove the door from the loader.

OOLER /

MOUNTING NUT

1647 Fig. 6.4.1A

6.4.2 Rear Door — Installation & Adjustment:

1. Attach chains and a chain hoist to the rear door (Fig.
6.4.1B). Raise the rear door with a chain hoist and in-
stal] the rear door on the loader.

2. Install the hydraulic oil cooler on the rear door (Fig.
6.4.1A). Check that the hoses running to the oil cooler
are not kinked or interfere when the door is opened
and closed.
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Fig. 6.4.1B

3. Adjust the set collar on the lock rod so that the fock
rod lines up with the locking pin on the main frame

(Fig. 6.4.2C).

1643

A
OQOQ

/)

Fig. 6.4.2C




6 MAIN FRAME

| W\
Lock Adjustnl%ent\>\i

Bracket Q@

Lock Adjustment

Bracket _
1645 . Fig. 6.4.2D

4. Set the lock adjustment brackets (Fig. 6.4.2D) so that
the door when shut has gap between %-%4” {3-6 mm}
(Fig. 6.4.2E).

5. Set the door spring (Fig. 6.4.2F) so that when the door
is shut the spring is compressed and there is approx-
imately a %" (3 mm)} gap between the adjustment nut
and mounting bracket.

Fig. 6.4.2E

1644

Bolt

Adjustment Nut

%
%
/]
%

Ll L Ll Ll

Main Frame

Fig. 6.4.2F
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NOTE: FOR COMPLETE ENGINE SERVICE AND REPAIR PROCEDURES
REFER TO THE KUBOTA WORKSHOP MANUAL

7 ENGINE
ENGINE REMOVAL 71
REMOVAL . cvveveecerecrmiicicnivire s irrresesteestemecenmeesseesares 7.1.14
LIS 112 11Ta ) OO U U USSR 7.1.2
CYLINDER HEAD 7.2
Compression test ... eriiciiiecsrar v e 7.2.1
Cylinder head tOrqUE .....ocecviveererenecinerenicssessirenes 7.2.2
Valve adiustment. ... e 7.2.3
COOLING SYSTEM 7.3
Adding fluid.......ccccovvirirrrrreecircne e 7.3.1
Radiator inspection & pressure test..........coe. 7.3.2
Radiator cap — pressure test ... irensennnns 7.3.3
Thermostat — 1e5t.......covrrvirierrire v eeeecvaerarsarens 7.3.4
Fan belt — adjustment .........coernveennnnesecensnnae, 7.3.5
LUBRICATING SYSTEM 7.4
Qil level check... JUOVUTROTS Y 4Y - 90
Engine oil & fi Iter replacement .............................. 742
FUEL SYSTEM 75
Fuel filter replacement........ooccoireinininirnsincennns 7.5.1
Removing air from fuel system ....occceervveceeennne 7.5.2
AIR INTAKE SYSTEM 7.6
Air filter maintenanCe. ..ot eereeens 7.6.1
SPECIFICATIONS, SPECIAL TOOLS,

TROUBLE SHOOTING 7.7
SPeCifiCaoNS . .ccverreerse et e s e e raee s 7.74
Torque speCifications.....c.vev v rensinenrsiineseennns 7.7.2
Special to0!S .ovvr e e 7.7.3
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Engine Removal

1. Disconnect the battery cables at the battery. Remove

the negative or ground cable first.

2. Disconnect the battery cable from the starter motor

solenoid.

3. Disconnect the engine wiring harness from the ROPS

wiring hamess at the plug connections inside the engine
compartment {Fig. 7.1.1A).

4, Disconnect the voltage regulator hamess at the plug

connection (Fig. 7.1,1A).

5, Disconnect the ground wire from the voltage regulator

mount (Fig. 7.1.1A).

1905

Fig. 7.1.1A

10.

Disconnect the hydraulic oil temperature sender wire
from the sender on the il reservoir (Fig. 7.1.1B). Be
sure the wire is completely disengaged from the engine.

. Disconnect the engine ground wire (Fig. 7.1.1C).

Shut off the fuel at the fuel tank (Fig. 7.1.1D).

Disconnect the fuel line from the fuel lit pump and
injection pump.

Disconnect the fuel overflow line from the injector.

184
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MAXIMUM LEVEL
CHECK COCK ‘

MINIMUM LEVEL
CHECK COCK ‘

1070 Fig. 7.1.1B

Ground wire

- ————.
e L =T

Radiator

1906

Fuel shut-off

Fuel filter

Fig. 7.1.1D
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ENGINE

1633

Fig. 7.1.1E

11.
12.
13.
14.

15.

Remove the exhaust pipe {Fig. 7.1.1E).
Remove the engine compartment shield frorm the loader.
Disconnect the air intake hose from the intake manifold.

Disconnect the throttle control rod from the throttle lever
assembly on the fuel injection pump (Fig. 7.1.1G).

Remove the engine mounting bolts (Fig. 7.1.1H).

On reassembly torque the mounting nuts to 40 ft. Ibs.
(54 N.m.). Torque the counternuts against the mounting
nuis B fi. Ibs. (108 N.m.).

Throttle lever
assembly

Throttle control rod

1908 U

Fig. 7.1.1G

1440

Fig. 7.1.1H

16. Connect chains to the lifting lugs located at the frontand
rear of the engine. Using a chain hoist lift the engine and
remove it out through the rear of the loader main frame
(Fig. 7.1.1J).

The double universal joint bolted to the engine flywheel
is splined at the pump end.

The universal joint will slide off the pump shafl as the
engine is removed (Fig. 7.1.1%).
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ENGINE

Fig. 7.1.1K

7.1.2 Engine Installation

1.

196

Connect chains to the engine (Fig. 7.1.2A) at the lifting
lugs mounted at the front and rear of the engine.

. Using a chain hoist lift the engine and place it in the

loader main frame. Line up the double universal joint
with the hydrostatic drive pump as the engine isinstalled
{Fig. 7.1.2B).

Install the engine isolators and engine mounting bolts.
Torgue the mounting nuts to 40 ft. Ibs. Torque the
counternut against the mounting nut 80 ft. Ibs. (Fig.
7.1.2C).

| Engine
Mount
Snubbing Washer
Bolt
1440 Fig. 7.1.2C
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4. Connect the throttle control red to the throtile lever
assembly on the fuel injection pump (Fig. 7.1.2D).

Refer to section 4.4.2 for throttle adjustment procedure.

Throttie lever
assembly

Throttle control rod ()

1908 Fig. 7.1.2D

5. Connect the hose between the air cleaner and the
engine intake manifold.

6. Install the engine compartment shield.
7. Install the exhaust pipe.

8. Connect the fuel lines at the lift pump, injection pump
and injector overflow.

9. Open the fuel shut off located on the fuel tank. It may be
necessary to bleed air from the fuel system prior to
starting the engine.

10. Connect the ground wire from the engine to the main

frame (Fig. 7.1.2E).

Ground wire

- _-_———
——— e ————TT T~

e, e ——-—-—

Radiator

1908

Fig. 7.1.2E

ENGINE

e MAXIMUM LEVEL
: CHECK COCK ‘

MINIMUM LEVEL
CHECK COCK ‘

11070

1.

12.

13.

14.

15.
16.

Connect the wire to the hydraulic oil temperature sender
{Fig. 7.1.2F}.

Connect the ground wire at the voltage regulator mount
(Fig. 7.1.2G).

Connect the voltage regulator wiring harness at the
connectors (Fig. 7.1.2G).

Connect the engine wiring harness with the ROPS
wiring harness (Fig. 7.1.2G).

Connect the battery cable to the starter motor solenoid.

Connect the battery cables to the battery.

Fig. 7.1.2G
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7.2 CYLINDER HEAD

7.2.1 Compression Test:

Before performing the compression test ensure that the

battery is fully charged and that the valve clearances are
carrecl.

This test must be done with
engine running. To prevent
Fersonal injury block the
oader securely with all four
wheels clear of the ground.

1. Block the loader securely with ali four wheels clear of the
ground.

2. Run the engine until warm.
3. Shut off the fuel supply at the tank (Fig. 7.2.1A).

Fuel shut-off

Fuel filter

1907

Fig. 7.2.1A

4. Disconnect the air intake and remove the injectors from
the engine.

5. Cannect a compression tester to the cylinder to be tested
{Fig. 7.2.1B),

6. Run the engine with the starter at 200 to 300 RPM and
read constant maximum on the tester.

7. Runthe testtwice for each cylinder running the engine for
5 to 10 seconds for each test.

198

ENGINE

Fig. 7.2.1B

TEST RESULTS

Reference compression
pressure

427-469 Ib./sq. in.
(30-33 kgtiem?)

Minimum allowable
pressure — 75% of reference

320-352 Ib./gqg. in.
(23-25 kgffem®)

valve
Difference between less than
cylinder pressures 10%

If the compression pressure is low pour a small amounit of oil
through the injector holes and test again.

# |f pressure recovers check for wear on piston rings.

# |f pressure does not recover check valves and cylinder
head for damage.

7.2.2 Cylinder Head Torque:

Tighten the head bolts and nuts evenly in the correct
sequence as shown in fig. 4.7.9. Torgue to 54.2 to 57.9 ft.
Ibs. (73.5 to 78.4 N.M.).

When overhauling the engine, replace the gasket with a new
one. Apply engine oil to each nut and bolt and torque in the
correct sequence as shown in fig. 7.2.2A. Retighten the nuts
after running the engine for 30 minutes.

{a) Gear case side (ﬂ_ {b) Flywheel side
’ . KA o (c) Bolt
D1402-B . {d) Nut
Oll e O OJ J Q| 15
0100 0
oo Lo o
V1902-8 LILO "oTotagt
11 5 4
Fig. 7.2.2A




7.2.3 Valve Adjustment:

Measure the clearance with a feeler gauge after aligning
each cylinder with top dead center of compression, Align the
(TC) mark an the fiywheel with the timing check window of
the flywheel housing (Fig. 7.2.3A).

Adjust the valves in firing order sequence.

- P
R
etz

LOCK NUT
ADJUSTING
\ SCREW . ROCKER ARM

CLEARANCE
B 0.18 to 0.22 mm
Ba) |0.0071 to 0.0087 in.
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To filithe cooling system; close the drain valve on the engine
block (Fig. 7.3.1) and refit the radiator drain plug. Fill the
radiator with a 50-50 mixture of ethylene glycol and water.
Refit the radiator cap.

ENGINE DR e
VALVE R RADIATOR

DRAIN CAP

1095 Fig. 7.3.1

Fig. 7.2.3A

7.3 COOLING SYSTEM
7.3.1 Adding Fluid:

The engine cooling system fluid is a 50-50 mixture of
ethylene glycol and water for cold weather protection.

T t I inj
A warninG Bt

cap when the engine is hot.

To drain the cooling system; attach a hose to the drain valve
located at the engine block (Fig. 7.3.1). Remove the radiator
cap. Tumn the drain vaive handle so that it's toward the valve
outiet. To completely drain the radiator remove the rubber
drain plug located at the bottom of the radiator (Fig. 7.3.1).

7.3.2 HRadiator Inspection — Testing:

The radiator cooling fins must be kept free of debris
otherwise overheating of the engine can occur. Inspect the
radiator cooling fins for damage or buildup of debris. Repair
any damage and if necessary flush the radiator with com-
pressed air to remove dirt buildup.

To prevent eye injury use
safety goggles when clean-
ing with compressed air.

To prevent radiator fin dam-
age do not use air pressure
higher than 30 PSI (2.1 kg/
cm?) when cleaning the ra-
diator.

IMPORTANT

Test the radiator for leaks as follows:
1. Ensure the radiator is full of coolant.
2. Start the engine and run until warm,

3. Shutoffthe engine and carefully remove the radiator cap.
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T I i
A WARNING s

cap when the engine is hot.

4, Attach a radiator tester and increase the pressure to 12.8

Ibs.fin.2 (0.9 kg/cm?), Fig. 7.3.2.

5. Check for leaks.

7.3.3 Radiator Cap — Pressure Test:

Thermostat Cperation Check
1859 Fig. 7.3.4A

2. Place the thermostat and a thermometer in a container
with water and gradually heat the water.

3. Hold the string to suspend the thermostat in the water.
When the water temperature rises the valve will open
allowing the thermostat to fall from the string.

4, Check the temperature at the point where the thermostat
falls. Continue to heat the thermostat and note the
temperature when the thermostat is fully open.

Replace the thermostat if it fails to open at the specified
temperature.

Start to open e 177-182°F (80.5-83.5°C)
Fully 0Pen ... 203°F (95°C)

7.3.5 Fan belt — Adjustment:

Check the fan belt tension midway between the fan pully and
alternator pully (Fig. 7.3.5A). Deflection should be between
1/4 to 3/8 in. (7-8 mm) with a force 7 13-15 Ibs. (6-7 Kg).

1. Attach a radiator tester to the radiator cap (Fig. 7.3.3).

2237 Fig. 7.3.3

2. Apply the specified pressure 12.8 Ibs.fin.2 (0.8 kg/cm?).

3. Check that the pressure does not drop by more than 4.3
Ibs.fin.2 {0.3 kg/em?) in 10 seconds.

7.3.4 Thermostat - Test:

1. Push down the thermostat valve and insert a string
between the valve and the valve seat (Fig. 7.3.4A).
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PULLY

13-15 LBS. & 1/4-3/8 IN.
6-7 KG » 7-9 MM

CRANKSHAFT PULLY
1096 Fig. 7.3.5A




7.4 LUBRICATION SYSTEM

7.4.1 0il Level Check:

To check the oil level, stop the engine with the loader on level
ground, open the rear door and remove the dipstick (Fig.
7.4.1A).

Keep the oil level between the full and low mark on the
dipstick (Fig. 7.4.1B). Do not fill above the full mark—use a
good quality 10W30 motor oil which meets AP classification
SE/CD.

Fig. 7.4.1A

7 ENGINE

7.4.2 Replace Engine Oil and Fiiter:

Operate the engine until warm, approx. 5 minutes. Stop the
engine.

Remove the oil drain plug located at the bottom of the ail pan.

Remave the oil filter (Fig. 7.4.2A). Clean the filter housing
surface. Put clean oil on the seal of the new filter. Install the
new filter and tighten hand tight.

Replace the oil drain plug. Remove the filler cap and add
10W30 API classification SE/CD engine oil. Start the
engine and run for 5 minutes. Stop the engine and check for
leaks at the fiiter. Recheck the oil level and add oil until level
is at top mark on dipstick.

Change the engine oil every 75 hours and the oil filter every
150 hours.

Fig. 7.4.2A

7.5 FUEL SYSTEM

7.5.1

The fuel filter is located on the R.H. side of the engine in the
engine compartment (Fig. 7.5.1A). The filter element should
be changed every 400 operating hours,

Fuel! Filter Replacement:

To replace the filter; close the fuei inlet line shut-off located
on the side of the fuel tank {Fig. 7.5.1A). Remove the filter
element (Fig. 7.5.1A). Lubricate the seal on the new filter and
instail the filter hand tight. Open the fuel inlet shut-off. It may
be necessary to remove air from the fuel syslem after
changing the filler element.

201



7 ENGINE

FUEL INLET
SHUT-OFF

FUEL FILTER

1097 Fig. 7.5.1A

7.5.2 Removing Air from Fuel System:

Air must be removed from the fuel, after replacement of the
fuel filter element, or when the tank has been run out of fuel,
before starling the engine.

To remove air, ensure the fuel inlet shut-off located on the
side of the {uel tank is open. Place the throtile at idle and
open the bleed valve (Fig. 7.5.2A) on top of the injector
pump. Tum the engine over with the starter. When the
engine starts and runs smoothly, close the valve.

To prevent personal injury
never add fuel to the loader
when the engine Is running
or is hot. NO SMOKING.

BLEED VALVE \\\ g

VoY S
ll \:)!)' e \ A
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7.6 AIR INTAKE SYSTEM
7.6.1 Air Filter Maintenance:

Daily Maintenance:

Inspect the air cleaner service indicator {Fig. 7.6.1A) daily. If
the indicator element shows red the filter element must be
replaced.

Check all hose clamps for tightness and inspect the hoses
for damage. Check the vacuator for damage.

Servicing Cleaner Element:

To replace the air filter element; loosen the clamp assembly
(Fig. 7.6.1A). Remove the dust cap assembly. Remove the
bafile from the cup and empty. Remove the wing nut and
filter.

With a damp cloth clean out the inside of the body. Inspect
the seal on the new element for damage and install the
element in the filter body. Be sure the wing nut securing the
element is tight. Relnstall the baffle in the dust cup and
install. Be sure the dust cup is sealed 360° around the air
cleaner body. Reset the restriction indicator.

e PRE-CLEANER

H

AIR CLEANER BODY

SERVICE
INDICATOR

CLEANER
ELEMENT

VACUATOR

1091 VALVE Fig. 7.6.1A

To prevent personal injury
stop, cool and clean the en-
gine of flammable materials
before servicing. Never ser-
vice or adjust machine with
the engine running.

A\ warNING




7.7.1 Specifications

General Specifications:

ENGINE

T103 T133
Engine model D1402B V19028
Number of cylinders 3 4
Horsepower 31.4 HP (23.4 Kw) 40.5 HP (30.2 Kw)
Bore x stroke 3.35x 3.23 in. 3.35x 3.23 in.
(85 x 82 mm) (85 x 82 mm)
Displacement 85.2 cu. in. (1395 ¢g) 113.5 cu. in. {1861 cc)
Max. torque 66.5 ft. ibs. @ 1700 89.1 ft. Ibs. @ 1600
(9.2 kgf.m.) (12.3 kgf.m.)
Compressicn ratio 211 211
Engine compression 427-469 PSI 427-469 PSI
{30-33 kgficm?) (30-33 kgficm?)
Maximum high idle 2800 2550
Low idle 875 + 25 875 = 25
Firing order 1-2-3 1-3-4-2
Cylinder arrangement In-line vertical In-line vertical
Valve arrangement Overhead Overhead

Muffler

Vertical (spark arrestor)

Vertical (spark arrestor)

Cylinder Liners

I.D. of cylinder liner

T103 T133
standard 3.3465-3.3473 in. 3.3465-3.3473 in.
(85.000-85.022 mm) (85.000-85.022 mm)
maximum +0.0058 in. (+0.15 mm) +0.0059 in. {+0.15 mm}

Cylinder Head

T103

T133

Distortion (head warp)

0.0020 in. (0.05 mm) / 3.9370 in. (100 mm)

Thickness of gasket

0.0512-0.0630 in. (1.3-1.6 mm)

Thickness of gasket shims

0.0079 in. (0.2 mm)

Top clearance

0.0276-0.0354 in. (0.7-0.9 mm)

Cylinder head bolt & nut torque

54.2-57.9 f. Ibs. (73.5-78.4 N.m.)
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Valves T103 T133
Valve seat width 0.0827 in. (2.1 mm)
Valve seat angle 45°

Q.D. of valve stems (intake, exhaust)

0.3134-0.3140 in. (7.960-7.975 mm)

1.D. of valve guides (intake, exhaust)

0.3156-0.3161 in. (8.015-8.030 mmy}

{(intake, exhaust)

Clearance between standard 0.0016-0.0028 in. (0.04-0.07 mm)

Valve stems and guides maximum 0.0039 in. (0.1 mm)

Valve recessing standard 0.0433-0.0512 in. (1.1-1.3 mm)
Maximum 0.0630 in. {1.6 mm)

Valve clearance cold 0.0071-0.0087 in. {0.18-0.22 mm)

Valve Springs

T103 | T133

Free length standard

1.6417-1.6614 in. (41.7-42.2 mm)

Minimum

1.6220 in. (41.2 mm)

Fitted Length

1.3839 in. (35.15 mm)

Load to compress standard 26.5 Ibs. (12 kgf)
To fitted length minimum 225 Ibs. {10.2 kgf)
Squareness 0.0394 in. {1.0 mm)

Valve Rocker Arms

T103 | T133

0.D. of rocker arm shafts

0.5501-0.5506 in. (13.973-13.984 mm)

i.D. of rocker arm bushings

0.5513-0.5529 in. (14.002-14.043 mm)

0.0007-0.0028 in. (0.018-0.070 mm)

Clearance between standard
rocker arm shafts
and bushings maximum

0.0059 in. (0.15 mm)

Adjustment of compression
release

0.0295-0.0443 in. {0.750-1.125 mm)
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7 ENGINE
CAMSHAFT
Q.D. of camshalft bearing journal 1.5722-1.5728 in. {39.934-39.950 mm)
1.D. of camshaft bearing 1.5748-1.5758 in. (40.000-40.025 mim)
Clearance between camshaft
bearing standard 0.0020-0.0036 in. (0.050-0.091 mm)
journals and bearings maximum 0.0059 in. (0.15 mm}
Alignment of camshaft maximum 0.0020 in. (0.05 mmj)
standard 1.3134 in. {33.36 mm)
(intake)
Cam height minimum 1.3114 in. (33.31 mm)
Standard 1.3134 in. (33.36 mm}
(Exhaust)
Minimum 1.3114 in. (33.31 mm)
Standard 0.0017-0.0045 in. (0.042-0.115 mm)
Gear backlash maximum 0.0059 in. (0.15 mm)
PISTON RINGS
standard 0.0118-0.0177 in. (0.30-0.45 mm)
{Top ring. 2nd ring)
maximum 0.0492 in. (1.25 mm)
Ring gap
standard 0.0098B-0.0177 in. (0.25-0.45 mm)
(Oil ring)
maximum 0.0492 in. {1.25 mm)
(Top ring) —
Side clearance of ring in groove (2nd ring) 0.0037-0.0047 in. (0.093-0.120 mm)
{Oil ring) 0.0008-0.0020 in. (0.020-0.052 mm)
Qversizes of piston and ring 0.0197 in. {0.5 mm)
PISTONS
standard 0.9055-0.9060 in. (23.000-23.013 mm)
I.D. of piston bosses
maximum 0.8076 in. {23.053 mm)

Q.D. of piston pin

0.9056-0.9059 in. (23.002-23.011 mm)

I.D. of connecting rod small end bushings
(fitted)

0.9065-0.9071 in. (23.025-23.040 mm)

Clearance between piston pin and small std.

0.0006-0.0015 in. (0.014-0.038 mm)

end bushings maximum

0.0059 in. (0.15 mm)

standard

0.0008 in. (0.02 mm)

Connecting rod alignment

maximum

0.0020 in. (0.05 mm)
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CRANKSHAFT

standard 0.008 in. (0.02 mm)
Crankshaft alignment

maximum 0.0031 in, (0.08 mm)
0.D. of crankshaft journals 2.0441-2.0449 in. (51.921-51.840 mm)
1.D. of crankshaft bearing 1 2.0465-2.0488 in. (51.980-52.039 mm)
L.D. of crankshaft bearing 2 2.0465-2.0482 in. (51.980-52.025 mm)
Clearance between crankshaft standard 0.0016-0.0046 in. (0.040-0.118 mm)
journal and bearing 1 maximum 0.0079 in. (0.20 mm}
Clearance between crankshaft standard 0.0016-0.0041 in. (0.040-0.104 mm)
journals and bearing 2 maximum 0.0079 in. (0.20 mm)
Undersizes of crankshaft bearing 1 0.0079-0.0157 in. {0.2-0.4 mmy}
Undersizes of crankshaft bearing 2 0.0079-0.0157 in. (0.2-0.4 mmy}
0.D. of crankpins 1.7307-1.7313 in. (43.959-43.975 mm)
I.D. of crankpin bearings 1.7327-1.7343 In. (44.010-44.052 mm)
Clearance between crankpins standard 0.0014-0.0037 in. (0.035-0.093 mm)
and bearings maximum 0.0072 in. (0.20 mm)
Undersizes of crankpin bearings 0.0079 in. (0.2 mm) 0.0157 in. (0.4 mm)

Standard 0.0059-0.0122 in. {0.15-0.31 mm)
End play of crankshaft

maximum 0.0197 in. (0.5 mm)
Oversizes of crankshaft side metal 1.2 0.0079 in. (0.2 ram) 0.0157 in. (0.4 mm)
FUEL INJECTION NOZZELS
Opening pressure 1990.8-2133.0 Ib./sq. in. (140-150 kgi/cm?)
Fuel tightness of nozzle valve seat Dry nozzle at 1848.6-1990.8 |b./sa. in. {130-140 kgffcm?)
INJECTION PUMP

Standard 8 seconds or more; initial pressure from
Fuel ﬂgh[ness of p|unger 8532.0-7110.0 Ib.fsq. in. (600'500 kgffcm“)

minimum 4 seconds or less

Standard 10 seconds or more; initial pressure from
Fuel tightness of delivery valve 1422.0-71.1 Ib./sq. in. (100-5 kgiicm?)

minimum 5 seconds or less

Injection timing

23°-25° before TDC
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OIL PUMP
Cil pressure standard 42.7-64.0 Ib./sq. in. (3.0-4.5 kgliem?)
{Narmal running) minimum 35.6 Ib.fsq. in. (2.5 kgffcm?)
standard 0.0016-0.0051 in. 0.04-0.13 mm)
Rotor lobe clearance
maximum 0.0079 in. (0.20 mm)
ROTCR TYPE
Radial clearance between outer std, 0.0043-0.0075 in. (0.11-0.18¢ mm)
rotor and pump body max. 0.0098 in. (0.25 mm)
End clearance between rotor and std. 0.0041-0.0059 in. (0.105-0.150 mm}
cover max., 0.0079 in. (0.2 mm)
RADIATOR
Opening pressure of cap 12.8 ib./sq. in. (0.9 kgficm?)
Test pressure 12.8 Ib./sq. in. {0.9 kgflcm?)
THERMOSTAT
(heginning) 176.9°F-182.3°F (80.5°C-83.5°C)
Opening temperature
{full-open) 203°F (95°C)

Distance of lift

0.3150 in. (8 mm)

FANBELT

Belt sag under load of
13.2-15.4 |b. (6-7 kgf)

(.2756-0.3543 in. (7-9 mm)

ALTERNATOR
Cutput current 25 A/14 /4000 rpm
Total resistance of rotor coll, measured std. 6Q
between terminal “F" and "E" max. i0Q

std. 0.6102 in. (15.5 mm)
Brush length min. 0.4055 in. (10.3 mm)
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REGULATOR
Cut-in voltage 4558V
No-load regulating voltage 13.8-148 V
Resistance between terminals:
"IG" and “F" with open contacts 0Q
“IG" and "F" with contacts Approx. 11Q
“L" and “E" with open contacts 0Q
“L" and “E" with contacts Approx. 10002
“N" and “E" Approx. 230
“B" and “E" with open contacts Infinity
“B" and “L" with contacts oa
Point gap 0.0118-0.0177 in. (0.3-0.45 mm)
STARTER MOTOR
Current 90 A or less
No-load test Voltage 115V
Speed 3500 rpm or more
std. 1.1811 in. {30.0 mm)
0.D. of commutator
min. 1.1417 in, (29.0 mm)}
std. 0.0197-0.0354 in. (0.5-0.9 mmy}
Mica undercutting
min. 0.0079 in. (0.2 mmy}
std. 0.7480 in. (19 mm)
Brush length
min. 0.5000 in. (12.7 mm)
GLOW PLUG
Resistance Approx. 1.50
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7.7.2 Torque Specifications:

Bolt Torques

ENGINE

245.9 — 289.3 Ib. ft.

271.2— 3182 b. fit.

Material Grade Standard Bolt Special Bolt Special Bolt
Nominal Dia. 5341, S20C S43C, S4BC (Refined) SCR3, SCM3 (Refined)
7.8 —9.3 N.m. 9.8 —11.3 N.m. 123 — 14.2 N.m.
MB 0.80 — 0.85 kgf/m 1.00 — 1.15 kgt/m 1.25 — 1.45 kgt/m
58—690b.ft. 7.2—8.3 b ft. 9.0 — 10.5 1b. ft.
17.7 — 20.6 N.m. 23.5 — 27.5 N.m. 20.4 — 34.3 |b, ft.
M8 1.80 — 2.10 kgf/m 2.40 — 2.80 kgfm 3.00 — 3.50 b. ft.
13.0 —15.2 |b. ft. 17.4 — 203 lb. ft. 21.7— 253 b. ft.
39.2 — 451 N.m. 48.0 — 55.9 N.m. 60.8 — 70.6 N.m.
M10 4.00 — 4.60 kgf/m 4,890 — 5.70 kgf/m 6.20 — 7.20 kgim
28.9 —33.3 bb. ft. 35.4 —41.21b. it 448 — 521 Ib. ft.
62.8 — 72.6 N.m. 77.5—80.2 N.m. 103.0 — 117.7 Ib. ft.
Mi2 6.40 — 7.40 kgf/m 7.90 — 9.20 kgf/m 10.50 — 12.00 kgf/m
46.3 — 53.5 Ib. ft. 57.1 —66.5 Ib. ft. 75.9 — 86.8 Ib. fi.
107.8 — 125.5 N.m., 123.6 — 147.1 N.m. 166.7 — 196.1 N.m.
Mi4 11.00 — 12.80 kgf/m 12.60 — 15.00 kgf/m 17.00 — 20.00 kgf/m
79.6 — 92,6 |b. ft. 91.1 — 108.5 b. ft. 123.0 — 144.7 b. ft.
168.7 — 191.2 Nom. 196.1 — 225.5 N.m. 2599 — 304.0 N.om.
M16 17.00 — 19.50 kgf/m 20.00 — 23.00 kgf/m 26.50 — 31.00 kgt/m
123.0 ~— 141.0 Ib. ft. 1447 — 166.4 b, fl. 191.7 — 224.2 b. ft.
245.2 — 284.4 N.m. 274.6 — 318.7 N.m, 343.2 — 402.0 N.m.
M18 25.00 — 29.00 kgf/m 28.00 — 32.50 kgf/m 35.00 — 41.00 kgf/m
160.0 — 209.8 [b. ft. 2025 — 2351 bb. ft. 253.2 — 296.5 Ib. f.
333.4— 3922 N.m. 367.7 — 431.5 N.m. 490.3 — 568.7 N.m.
M20 34.00 — 40.00 kgt/m 37.50 — 44.00 kgi/m 50.00 — 58.00 kgf/m

361.6 — 419.5 bb. ft.

Bolt material grades are shown by numbers punched on the
bolt heads. Prior to tightening, be sure to check out the
numbers as shown below:

Punched
Number Bolt Material Grade
Nene Standard Bolts
8841, §20C
7 Special Bolts
543C, S48C (Refined)
9 Special Bolts

SCM3, SCR3 (Refined)
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7.7.3 Special Tools

Order No. Ttustration Description Model Usage

07916-30042-01 e [e) . Cry Liner Puller— Used for removing and instaliing | All Models
@@ - @ the dry liner of the engine.

’ | ——] @ Consists of:
@E 304742 (64rmm); 304743 (66mmy); 304744 (75mm);

T oo 304745 (76mm); 304746 82mm); 304747 (105mm);
Removing Plates; 304748 Installing Plate.

07909-30:202-01 Diesel Engine Compressicn Tester — Used to | All Models
measure diesel engine compression and diagnosis

of need for major overhaul.

07916-30820-01 Crankshaft Nut Socket — Used to take off and fix | All Models

the crankshaft nut (46mm).

07916-30840-01 Nozzle Remover Socket — Used to unfasten and | All Models

to fasten the screw-type nozzle holders.

70090-01125-01 Nozzle Disassembly Socket — Used in place ofa| All Models

vice for disassembly and repair of nozzles.
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7.7.4 Trouble Shooting:

ENGINE

ENGINE

Condition

Possible Causes

Engine Does Not Develop Full Power

P2

Clogged air cleaner.

Fuel line obstructed.

Improper injection timing.
improper nozzle injection pressure
and angle.

Low cylinder compression.
Insufficient fuel injection.

Improper valve lash adjustment.

. Burned, worn or sticking valves.
. Blown head gasket.
. Worn or sticking piston ring.

Low Cylinder Compression

. Burned, worn or sticking valves.
. Bent vaive stem.

. Broken or weak valve spring.

. Blown cylinder head gasket.

. Worn or sticking piston ring.

. Scored piston.

Improper valve lash adjustment.

Poor Engine Idling

WP SN e O R BN 2O ® DO

Improper injection timing.
Air in injection pump.
Improper governor adjustment.

Engine Knocks

R

12.

13.
14.
15.

Diluted or thin oil.

Insufficient oil supply.

Low ail pressure.

Worn crankshaft thrust bearing.
Excessive flywheel runout.

. Excessive connecting rod or main

bearing clearance.

. Seized bearing.

. Clogged oil passages.

. Bent or twisted connecting rod.
10.
11.

Crankshaft journals out-of-round.
Excessive piston-to-cylinder bore
clearance.

Excessive piston ring side clear-
ance.

Broken or damaged rings.
Excessive piston pin clearance.
Seized piston.
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Condition

Possible Causes

Engine Knocks

16.
17.
18.
14.
20.
21.
. Improper nozzle injection pressure

Piston pin retainer loose or missing.
Improper valve lash adjustment.
Worn valve lifter.

Excessive timing gear backlash.
Low cylinder compression.
Improper injection timing.

and angle.

Low Qil Pressure

L I R v B

. Engine oil level low.

. Wrong grade of oil.

. Clogged oil pump filter.

. Faulty oil pressure relief valve.

. Worn oil pump drive shaft or gears,

or broken oil pipe.

6. Excessive main or connecting rod

bearing clearances.

Oil Pressure Warning Light
Fails to Operate

Bulb burned out.
Oil pressure sensor is faulty.
Warning light circuit fauity.

Excessive Oil Consumption

w

SR TSI

. Engine oil level too high.
. Leakage in the cylinder head gas-

ket.

. Oil loss past the pistons and rings.
4. Worn, broken, or sticking piston

rings.

. Clogged return hole of oit ring.
. Worn valves and/or valve guides or

worn seals,
Leakage past oil seals and gaskets.
External oll leaks from the engine.

Engine Overheats

- =

= Do ®mN O h s W

. Insufficient amount of coolant in the

radiator.

. Hose connection leaking or col-

lapsed hose.

. Radiator leakage.

. Loose, worn, or broken V-belt.

. Radiator fins hent or clogged.

. Radiator cap not sealed.

. Thermostat operating improperly.

Insufficient amount of engine oif.
Water pump operating improperly.
Improper valve ¢learance.
Restriction in the exhaust system.
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ENGINE

Condition

Possible Causes

Engine Overheats

12,

13.

14.

Improperly instalied cylinder head
gasket.

Rust and/or scale clogged water
ports.

Extended engine idling.

Excessive Fuel Consumption

n

1. Improper injection timing.
. Leakage at the injection pipe con-

nectors.
Leakage at the fuel shut-off valve.
Improperly adjusted nozzle.

Temperature Gauge Fails to Reach
Normal Operating Temperature

Faulty temperature sender.
Faulty thermostat.

._Faulty temperature gauge.

Excessive Exhaust Smoke

Air cleaner dirty or restricted.
Excessive fuel delivery.
Low cylinder pressure.

Excessive Oil Consumption

I ol el o Al Fal o

Engine oil level too high.

External oil leaks from engine.
Worn valves, valve guides or seals.
Head gasket not sealing.

Qil loss past the pistons and rings.

Engine Stops While Operating

Lack of fuel in the fuel tank.
Clogged fuel filter.
Air mixed in the fuel system.

. Faulty component.

Undesirable Exhaust (white or pale)

. Excess engine oil.
. Improper lubricating oil viscosity.
. Faulty injection timing.

Undesirable Exhaust Color
(black or light grey

Unsuitable fuel.

Excess injection.

Faulty engine component.
Overloading.

Clogged air cleaner.

Low cylinder pressure.
Clogged air cleaner.

Engine Does Not Start

o th A O

Ll b B N o l F S Bl ol e

Faulty starter switch.

. Insufficient charging or complete

discharging of the battery.

. Lack of fuel.

. Air mixed in the fuel system.
. Clogged fuel filter.

. Irregular or faulty fuel supply.
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Condition

Possible Causes

ENGINE DOES NOT
START

10.
.
12.

7. Glow plug not heating.

improper lubricating oil viscosity.
Clogged air cleaner.

Breaking down of fusible link wire.
Faulty starter motor.

Main shift lever is not in the neutrai
position.

COOLING SYSTEM

Condition

Possible Causes

HIGH TEMPERATURE
INDICATION —

OVERHEATING

R R

w oo~ ;m o,

10.
11.

12.
13.

14.
15.

16.
17.

18.
19.

20.

. Coolant level low.

. Fan belt loose.

. Radiator hose(s) collapsed.
. Radiator blocked to airflow.

. Faulty radiator cap.

. Tractor overloaded.

. ldle speed low.

. Air trapped in cooling system.

. Incorrect cooling system compo-

nent(s) installed.

Fauity thermostat.

Water pump shaft broken or im-
pelier loose.

Radiator tubes clogged.

Cooling system clogged.

Casting flash in cooling passages.
Brakes dragging.

Excessive engine friction.
Anti-freeze concentration too high,
over 68%.

Missing air seals.

Fauity gauge or sending unit.

Loss of coolant flow caused by leak-
age or foaming.

LOW TEMPERATURE
INDICATION —

UNDERCOOLING

1.
2.

Thermostat stuck open.
Faulty gauge or sending unit.

COOLANT LOSS —
BOIL-OVER

Refer to Engine Overheating Causes in
addition to the following:

1.

Overfilled cooling system.




7 ENGINE

Condition Possible Causes
COOLANT LOSS — 2. Quick shutdown after hard (hot) run.
BOIL OVER 3. Air in system resulting in occasional

“burping’ of coolant.

4. Insufficient anti-freeze in mixture al-
lowing coolant hoiling peint to be too
low.

5. Anti-freeze deteriorated because of
age or contamination.

6. Leaks due to loose hose clamps,

loose nuts, bolts, drain valve, faulty

hoses, or defective radiator.

Faulty head gasket.

Cracked head, manifold, or block.

Faulty head gasket.

Crack in head, manifold, or block.

COOLANT ENTRY INTO
CRANKCASE OR CYLINDER

Faulty cylinder liner O-Ring.

NOISE Fan contacting shroud.

Loose water pump impelier.
Glazed fan beit.

Loose fan belt.

Rough surface on drive pulley.
Water pump bearing worn.

Belt alignment.

TEMPERATURE LAMP ON
OR GAUGE READS HOT

BUT TEMPERATURE IS OK

Wrong sending unit.

e D R ot R el E Rl oo

Sending wire shorted to ground.

NOTE: Immediately after shutdown, the engine enters a condition known as heat soak. This is caused by the
cooling system being inoperative while the engine temperature is still high. If coclant temperature rises above the
boiling point, expansion and pressure may push some coolant out of the radiator overfiow tube. it this does not
occur frequently, it is considered normal.
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DIESEL FUEL SYSTEMS

7 ENGINE

CONDITION CAUSE REMEDY
Fuel not reaching injection 1. Fuel shut-off vaive closed 1. Check that the fuel shut-off
pump valve at the fuel tank is on the
“ON" paosition
2. Restricted fuel filters 2. Check and flush the fuel filter clean
3. Bleed the fuel system
3. Air in system 4. Check the fuel fines and connectors
4. Fuel leakage for damage
Fuel reaching nozzles but 1. Low cranking speed 1. Check the cranking speed
engine will not start 2. Incorrect throttle adjustment 2. Check the throttle control rod

3. Incorrect pump timing

travel

3. Check the pump timing

4. Fuel leakage 4. Check the fuel lines and connectors
for leakage

5. Faulty injectors 5. See injector trouble shooting

6. Low compression 6. Check the engine compression

Engine hard to start 1. Low cranking speed 1. Check the cranking speed

2. Incorrect pump timing 2. Check the pump timing

3. Restricted fuel filter 3. Check and flush the fuel filter
clean

4. Contaminated fuel 4, Check for water in the fue!

5. Low compression

6. Air in system

5. Check the engine compression

6. Check for air leaks on the suction

side of the system

Engine starts and stops

. Fuel starvation

2. Contaminated fuel

3. Restricted air intake

4. Engine overheating

. Air in system

[SLENE S 2 I\

. Check and flush clean

restricted fuel lines or fuel
filter

. Check for water in the fuel
. Check for restrictions in the air intake
. Check cooling system

. Check for air leaks on the suction

side of the system

Erratic engine operation
(surge, misfiring, poor

governor regulation)

1. Fuel leakage

o o o~ o,

Fuel starvation

Incorrect pump timing
Contaminated fuel
Air in system

Faulty or sticking injector

nozzles

Incorrect engine timing

oD O B W

. Check the injector lines and

connectors for leakage

Check and flush clean restricted
fuel lines or filters

. Check the pump timing
. Check for water in the fuel
. Bleed the fuel system

. See injector trouble shooting

. Check for faulty engine valves
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7 ENGINE

CONDITION

CAUSE

REMEDY

Engine does not
develop full power
or speed

. Incorrect throttle adjustment

Incorrect maximum
no-load speed

Fuel starvation

Air in system

5. Incorrect timing

6. Low compression

7. Incorrect engine timing

5. Check pump timing
6. Check engine compression

7. Check for improper valve adjustment

. Check for insufficient throttle control

movement

Check maximum no-load speed
adjustment

Check and flush clean restricted
fuel lines and filters

Check for air leaks on the suction
side of the system

or faulty valves

Engine emits black 1. Restricted air intake 1. Check for a restricted air
smoke intake
2. Engine overheating 2. Check cooling system
3. Incorrect timing 3. Check the pump timing
4. Faulty injectors 4, See injector trouble shooting
5. Low compression 5. Check the engine com-
pression
6. Incorrect engine timing 6. Check the engine valves
Pump fails to deliver 1. Blocked fuel lines to pump 1. Remove fuel lines and flush
fuel to all injectors or replace
2. Airin fuel lines to injectors 2. Bleed fuel lines
3. Control rod seized in OFF position 3. Repair or replace control rad
Pump fails to deliver 1. Airin fuel line to injector 1. Bleed fuel line
fuel to one injector 2. Plunger spring broken 2. Replace spring
3. Plunger seized 3. Repair or replace barrel and
plunger assembly
4, Delivery valve seized 4. Repair or replace delivery valve
5. Bad!y scored pilunger and 5. Replace barrel and plunger

barrel

assembly

Governor fails to
maintain maximum or
minimum no-load fuet
delivery

1. Control spring broken

. Governor weights seized

Governor weight carrier
broken

4. Thrust pad seized

5. Cross-shaft bolt broken

or missing

. Pump link spring broken

1. Replace control spring

4. Replace thrust pad and/or camshaft

. Repair or replace weight assembly

. Replace spring

and/or camshaft
Replace weight assembly

Replace bolt
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FUEL INJECTORS

7 ENGINE

CONDITION

CAUSE

REMEDY

Nozzle does not *'buzz”
while injecting

. Needle valve stuck

2. Leakage

3. Nozzle damaged

. Check needle valve is clean and

not binding

2. Check valve seat is not leaking
3. Examine nozzle retaining cap

for damage

Nozzle leak-back

1. Needle valve worn

. Blocked nozzle assembly

. Loose nozzle retaining nut

. Replace nozzle assembiy
. Check for carbon or foreign

matter on faces of nozzle and
nozzle holder. Flush clean or
replace

. Inspect faces and tighten nozzle

retaining nut

Nozzle opening
pressure incorrect

- Incorrectly adjusted nozzle

retaining nut

. Damaged nozzle or seized needie

valve

. Blocked nozzle orifice

. Check adjusting nut for looseness

and re-set

. Replace nozzle assembly

. Check nozzle orifice for carbon or

foreign matter. Flush clean or replace

Nozzle seat leakage

. Nozzle incorrectly seated

. Sticking or binding needle valve

. Check for carbon or foregign

matter on faces of nozzle or
nozzle holder

. Repair or replace nozzle assembly

Spray pattern distorted

. Obstructed needie valve

. Obstructed needie valve

orifice

. Damaged nozzle or needle

valve

. Check for carbon or foreign

matter on needle valve tip.
Flush clean or replace nozzle
assembly

. Check for carbon in orifice.

Flush clean or replace nozzle
assembly

. Replace nozzle assembly
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MAINTENANCE/SPECIFICATIONS

8.1
8.2

8.4
8.5

Preventative Maintenance Schedule
50 Hour Service Check
Specifications

Torque Specifications

Decals
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MAINTENANCE/SPECIFICATIONS 8

replace element as required.

8.1 PREVENTATIVE MAINTENANCE SCHEDULE
W
ol 2| 2| 8|
512121312
ol o 10| %
2l [T
wo| 3 a8 S
ITEM SERVICE REQUIRED ~l=|2
Engine Qil Check level and add if necessary. Use 10W30 AP!
Classification SE/CD oil only.
Radiator Check level and add if necessary. Fill with 50% mixture of
ethylene glycol and water. Check cooling fins for dirt. If
necessary flush with compressed air.
Hydrautic Oil Check level and add if necessary. Use 10W30 API
Classification SE/CD only.
Qil Cooler Check cooling fins for dirt. If necessary flush with compressed
air,
Air Cleaner Empty dust cap. Check condition indicator and service or

Wheel Equipment

Check for low pressure or tire damage. inflate standard tires
50 P8I (345 KPa), flotation tires 30-35 PS] (207-241 KPa).
Check wheel nut torque 100-110 ft. bs. (136-149 N.M.)

Safety Equipment

Check all safety equipment for proper operation and condi-
tion. Seat belt, boom lock, quick-tach lock, parking brake,
steering and foot pedal locks, safety treads. Repair or replace
as necessary.

Decals or Instruction

Check for damaged or missing safety decals {see section
5.5). If necessary replace.

Lubrication

Grease all fittings until excess shows.

Engine Qil

Replace engine oil. Fil with 10W30 API Classification
SE/ CD. Initiat change only. Change every 75 hrs.

Engine Oil Fiiter

Replace engine oil filter. [nitial change only. Change every
150 hrs,

Hydraulic Oil Filter

Replace hydraulic cil filter element. Initial change only.
Replace every 150 hours.

Drive Chain Tension

Check and if necessary adjust (see 4.5.3). Check every 150
hours.

Safety System
Linkage & Springs

Check and if necessary adjust. Lubricate with a silicon based
lubricant. Lubricate foot pedal lock springs and shaft with WD40.

Neutral Switch Ball

Lubricate every 50 hours with a silicon based lubricant.

Muffler

Check the muffler for carbeon buildup and plugging. If neces-
sary clean. Check every 100 hours.

50 Hour Service

Perform complete 50 hour service (see 4.2). Repeat every 150
hours.
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MAINTENANCE/SPECIFICATIONS 8

ITEM

SERVICE REQUIRED

8 HOURS
50 HOURS
150 HOURS
400 HOURS

1000 HOURS

Engine Oil

Replace engine oil. Use 10W30 API Classification SE/CD
only. See 4.7.3.

Engine Oil Filter

Replace engine oil filter. See 4.7.5. Replace every 150 hrs.

Hydraulic Qil Filter

Replace hydraulic oil filter element. See 4.6.3. Replace every
150 hrs.

Drive Chain Tension

Check and if necessary adjust. See 4.5.3. Check every
150 hrs.

Preventive
Maintenance
Service Check

It is recommended as a preventive maintenance
procedure that the 50 hour service be repeated every
150 hours. See section 4.2.

Engine Fuel Filter

Replace engine fuel filter. See 4.7.6. Replace every

(Diesel only} 400 hours.

Hydraulic Ol Change hydraulic oil. Replace with 10W30 API Classification
SE/CD only.

Final Drive Change final drive lubricating oil. Use 10W30 API

Classification SE/CD only.

Engine Coaling
System

Drain, flush and refill. Use a 50% mixture of ethyiene
glycol and water.

Hydraulic Reservoir
Filters

Remove and replace the two 100 micron suction
elements in the oil reservoir. See 4.6.3,

NOTE: For complete engine service details refer to the engine manufacturers service

manual.
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8.2 50 HOUR SERVICE CHECK

The following service check is to be performed by your
dealer after the first 50 hours of operation.

1.1 Qil Fiiter:
Change the engine oil filter. Use only original re-
placement parts. Refer to section 4.7.3 for installation
details. Change the ail filter every 150 hours.

1.2 Engine Oil:
Change the engine oil. Use only 10W30 API classifica-
tion SE/CD oil. Refer to section 4.7.3 and .4 for
procedure. Change engine oil every 75 hours.

1.3 Coolant Level: (Diesel only)
Check that the coolant is to the proper level. The cooling
system is filled with a 50% mixture of ethylene glycol and
water.

1.4 Radiator for Leakage, Dirt and Damage:
If necessary flush the radiator with compressed air. A
dirt buildup on the radiator cocling fins can cause both
engine and hydraulic system overheating.

1.5 Fan Belt Tension and Condition:
Check fan belt for cuts or wear, it necessary replace.
Check tension and adjust as shown in section 4.7.5.

1.6 Fuel System for Leaks:
Make a visual inspection of fuel system for leaks and
potential hazards such as fuel line(s) touching exhaust
manifold, flywheel, etc. Replace fuel filter every 400
hours.

1.7 Air Intake and Cleaner System:
Visually inspect the air cleaner system and be sure that
all hose clamps are secure. Check that the filter
indicator is not indicating that filter service is required.

1.8 Exhaust System:
Visually inspect the exhaust system and ensure all
clamps are secure and the manifold bolts / nuts are
tight. Check muffler for carbon and socot buildup or
plugging, if necessary clean.

1.9 Engine Speed:
Check and if necessary adjust engine R.P.M.

MAINTENANCE/SPECIFICATIONS 8

2.2

2.3

24

25

2.6

2.7

Hydraulic/Hydrostatic

Hydraulic Qil Filter:

Change the hydraulic ol filter. Change the hydraulic
filter every 150 hours after the initial change. Lubricate
the filter cartridge seal with system fluid — torgue the
cartridge case 30 ft. |bs. (40 N.M.) or one-half to three
quarters turn.

Hydraulic Oil Level:

Openthe bottom shut-off cock on the oil reservair. If il is
apparent the level is satisfactory.

If additional oil is required use only 10W30 API
classification SE/CD. Fill to the top or maximum check
point.

Hoses and Pipes:

Make a visual inspection of all hydraulic lines and fittings
for leaks. Check that steel lines do not touch one
ancther.

Cylinders:
Inspect cylinders for leaks. Extend cylinders and check
for rod damage.

Hydraulic Functions:

Check that the following operate properly: control valve
float position, auxiliary hydraulic detent, hydraulic
cylinders.

Pumps & Motors, Leakage:
Inspect pumps and motors for leakage.

Qil Cooler:
Inspect the oil cooler for leaks, fin damage or clogged
with dirt. If necessary flush fins with compressed air.

To prevent personal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure,

3 Final Drive

3.1

3.2

Qil Level:
Check lubricating oil level. If necessary add T0W30 API
classification SE/CD oil.

Drive Chain Tension:
Check andif necessary adjust drive chain tension. Refer
to section 4.5.3 for proper service procedure.

To prevent personal injury

stop, cool and clean the en-
W A R N IN G gine of flammable materials
before servicing, Never ser-
vice or adjust machine with
the engine running.

Keep the rear door closed

except for servicing. Make
lM PO RTANT sure the door is closed and
latched before operating the
lpader.
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3.3 Torque Motor Mounting Bolts:
Mounting nuts 85-90 ft. Ibs. (115-122 N.M.)
Jam nuts 40-60 ft. Ibs. (54-81 N.M.}

3.4 Axle Bearing End Play:
Axle bearings are preloaded and must have no end play.
Inspect and adjust if necessary.

4 Controls

4.1 Control Levers, Operation and Linkage:
Check that the steering levers operate freely without
binding, they return to neutral when released and the
machine travels in a straight line with both levers in
forward position, Ensure levers lock with seat bar up.
Lubricate linkage with silicon based lubricant.

4.2 Foot Pedals, Operation and Linkage:
Check that the foot pedals operate freely without
binding and lock with seat bar up. Spray springs and
lock shaft with silicon lubricant or WD40.

4.3 Engine Throttie Contral:
Check that the throttle control operates freely without
binding or slackening off due to vibration.

4.4 Parking Brake:
Check that the parking brake engages and completaly
disengages.

4.5 Boom Lock:
Check that the boom locks operate without binding.

NOTE: Ensure the boom locks are fully retracted before
raising or lowering the boom.

4.6 Quick-Tach, Operation & Linkage:
Ensure the guick-tach linkage operates smoothly
without binding and the safety lock engages completely.

4.7 Neutral Start Switch:
Lubricate the ball on the switch with a silicon based
lubricant.

Keep the rear door closed
except for servicing. Make
sure the door is closed and
latched before operating the
loader.

IMPORTANT

5 Electrical

5.1 Battery Electrolyte Level:
Check electrolyte level. If necessary add distilled water.

5.2 Battery Terminals:
Check battery terminals for corrosion. Clean if
necessary.

5.3 Operation of Starter:
Engage and disengage the starter several times fo
ensure it's working properly. To prevent starter damage
do notengage for more than 15 seconds. Allow 1 minute
between starting attempts for cooling the starter.

MAINTENANCE/SPECIFICATIONS 8

5.4 Operation of Electrical Equipment:
Make a complete check of all electrical equipment,
gauges, waming devices, pre-heat indicator, neutral
switch, over-ride start switch and all optional electrical
equipment 10 ensure they are operating correctly,

6 Grease/Lubrication

Lubricate the following points with a good quality grease.
Numbers marked ( ) indicate the number of fittings at each
location.

Rear Boom Pivots (2}

Boom Cylinder Bushings (4)
Bucket Cylinder Bushings (4)
Engine Universal Joint (2}
Boom Locks {2)

Quick-Tach Pins (2)
Cluick-Tach Handle (1)

To prevent personal injury:
Stop the engine, engage the
arking brake and [ower the
oom arms hefore you get
oft the loader.

A\ WarNiNG

7 General

7.1 Tire Pressure:
Check tire pressure and if necessary inflate to the
following pressures:;
Standard Tires 7.00 x 15 . . . 50 PSI (345 KPa)
Flotation Tires 10.00x16.5. .. 30-35 PSI (207-241 KPa)

7.2 Wheel Nut Torgue:
Check and torque wheel nuts to 100-110 ft. lbs.
(136-149 N.M.}.

7.3 Condition of Cab:
Inspect both the seat and seat belt. Ensure all safety and
instruction decals are in place. inspect sound insulation,
side windows and door operation for machines
equipped with cab enclosure kits.

7.4 Condition of Shields and Safety Equipment:
Inspect and ensure all shields are in place and securely
fastened. Inspect and ensure all safety equipment is
working properly, all safety and instruction decals are in
place. If necessary replace. If the safety controls
are malfunctioning or require adjustment consult your
Thomas Equipment Dealer for service.

7.5 General Condition:
Make a general inspection of the machine looking for
loose or missing parts, oil leaks, etc.
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8.3 LOADER SPECIFICATIONS:

5 SPECIFICATIONS

.
|
i
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Fig. 5.1

Dimensions — 8.3 Dimensions taken with the machine equipped as follows:
-— Tires 7.00 x 15 (U-653)
— Bucket 54" Dirt (U-580)

SCHPDOPOZICrACTIOAMDOD>

Qverall operating height.........
Height to hinge pin.....ccc......
Overall height of vehicle ........

Overall length with bucket

Dump angle......coeveecrecrsannenns
Durnp height.....oecciinieniine
Reach — fully raised......c..c..

Height at 45° dump angle
Reach at 45° dump angle

Maximum roll back at ground
Maximum roll back — fully raised
Digging depth..ccevcierninnnee,
Wheel base.....ccvrcercecvernvernn,

Overall length — less bucketl........ccecvveviiirersiinesressenvesrrenees

Ground clearance.....c..coeeevvene

Maximum grading angle — bucket.........ccoivrernrernrns s

Angle of departure .......couvuee.
Bucket width.... v

Clearance circle front — less BUCKEL.......o.covvivvvvivcrriinininene
Clearance circle front — with bucket ..ol

Clearance circle rear..............

Operational:

Rated operaling capacity.
Tipping capacity
Hydraulic pump capacity
Operating weight
Shipping weight
Travel speed

224

T101/103

136.25" (3461)
108.75 (2762)
72.75” (1848)
124.5” (3162)

36°

87.75" (2229)

24" (610)
69.75" (1772)
28.75" (730)
27°
85°
-1.5 (-38)
35" (889)
101.25" (2572)
8.5 (165)
88°
28°
54” (1372)
47.25" (1200)
70" {1778)
59.25"” (1505)
53" (1346)
46" (1168)

T103

1000 lbs. (454 Kg)
2200 Ibs. (998 Kg)
9.0 GPM (34.1 1/m)
4500 Ibs. (2041 Kg)
4000 Ibs. (1814 Kg)
0-5.4 mph {0-8.7 km/h)

T133

136.25" (3461)
109" (2769)
73" (1854)

125.5" (3188)
34°

88.25" (2242)

24.25" (597)
68" (1727)
28,25 (718)

29°

9g°
-1.25 (-32)
35" (889)

102.75" (2610)

6.5" (165)
88°
27°

54” (1372)

47.25" (1200)

70" (1778)
61" (1549)
53" (1346)
46" (1168)

T133

1300 Ibs. (590 Kg)
2600 lbs. (1180 Kg)
14.5 GPM (54.9 1/m)
4800 tbs. (2177 Ka)
4300 Ibs. (1950 Kg)

0-6.2 mph (0-10 km/h)



MAINTENANCE/SPECIFICATIONS 8

Controls:

VEHICLE: Steering direction and speed controlled by two hand operated control levers.

HYDRAULICS: Boom [ift, bucket tilt and auxiliary hydraulic functions controlled by separate foot pedals.

ENGINE: Hand lever throttle, engine stop and Key type ignition switch.

Engine: T103 T133

Make and MOGEl ......c.cceviieeereeeeeeeecee st ca e Kubota D14028 Kubota V1902B

CylINders oo 3 4

CooliNg SYSIEM...ccivrrrriisieereiierrerevsssnsssnesessnroraense Liguid Liquid

Displacement ..ot e 85.1 cu. in. {1395 cc) 113.5 cu. in. (1861 cc)

HOISEPOWEN.....cvvivuiareraernsssssansereisrinsnrasssssssranressessnas 31.4 H.P. (23.4 Kw) 40.5 H.P. (30.2 Kw)

TOTGUB. e v e vreeererrs e eseereeams e meeesenros b b mre e v esbabmsnnnes 86 fi. Ibs. (9.2 Kg/m) 89.1 ft. Ibs. (12.3 Kg/m)
@ 1700 @ 1600

FUBL oo errcressarenrenee Frre v e ns Diesel, No. 2 Diesel, No. 2

AIr CleaNEr ...ttt s Replaceable, Dry Cartridge W/ Indicator

Max. BPM (full [0ad)........cocovreciernninncersrnnccnssineanens 2800 2550

Hydraulic System: T103 T133

PUMP YD ottt s Gear

Capacity (at rated RPM and Pressure).......coeeeninninienniencnes 9 GPM (34.1 Ifm) 14.5 GPM (55 V/m)

Rt RPM ettty eneen 2800 2850

Rated PrESSUMB. ..ottt 2150 PSI (148.2 bar)

FIRFEHON. ...tcvtee ettt e st s s e e s e 10 Micron

Hydrauhic flUd......ccoeeinee et 10W30 API Class Sk, CD

COMITOL VBIVE ..ot ieeee st teese e rer et e v e s nesnans e e en e ey srons Series type with float on lift and detent on auxiliary

Ol COOIBE ...ttt re e s e e s 440 BTU

CYNNLETS .ottt et e e e e Lift Tilt

TV e et rraees s e ere v e e e rae saasas s e s ae e e s s e e e een e e eemrananan Double acting Double acting

QY. PEF MACH.... .ceceerrreererensrnsierrrirrirecssesrsessesst suosssessensssanerasssesrassass 2 2

= Te] (=1 o[- OO USSR U S UURURR 2in. 2.5i0n.

B0 di&. et et et sa bt e 1.25 in. 1.125 in.

BHOKE ot e s e s e re e 27.125 in. 13.375 in.

Hydrostatic Transmission & Final Drive: T103 T133

PUMD AYPE oot cciietecieias s aretssesetcnene et e s e s e eeenee s eee e s erasasnn et Two in line, axial piston pumps

PUMp displacement. ... cescriiene s sses s esecssreesnsacn 1.24 cu. in. (20.32 em?)  2.48 cu. in. (40.64 cm?)

MOLOT LYPE 1ttt ss s e s e sne s r e ae s s s e Geroler

Motor diSpIECEMENT ...t e e 19.9 cu. in. (326 cm?) 29.9 cu. in. (489.9 cm?)

Systern relief SEiNg ... 3750 PSI (258.5 bar) 3750 PSI (258.5 bar)

FINAL GHVE et ca e eaessraeen e s e ran s a e et s neaea s ean Single roller chain running in oil bath to each axle

Dirive ChaiN SIZE....cccreireeniieniniitiiiie e s reeee e e e renes eesseennes ssean ANSI 80 ANSI 100

Electricat: T103 T133

ARBINALON oot 25 amp 25 amp

Battery. . 12 volt (group 24) 455 cranking amps 140 amps reserve

SHARET e reereen st e 12 voit

Circuit breaker setting.....ccoceervvevvvnnvcvecssreennns 40 amp

Tires:

Standard . .. 7.00 x 15, 6 ply rating, 50 PSI (345 KPa)
Flotation . . . 10.00 x 16.5, 6 ply rating, 30-35 PSI (207-241 KPa)
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Fluid Capacities:

FUBI TANK ..ottt st et et s st sr e s s e s s s e 16.8 GPM (64 1) Diesel, No, 2
Engine Ibrication il —T103 ...iccereericeeieisirecreseteressesssss s e e n b saess s ensans 5.3 qgts. (51} 10W30 AP SE, CD
T3 ettt st e e e 8.5 gts. (8 1) 10W30 API SE, CD

Final drive transmissions (BACHJ ...t e 1.5gal (5.7 1) 10W30 AP! SE, CD
HYDraulle FESBIVOIN ..ovvvreiririi i st s sttt 8 gal. {30.3 1) 10W30 APt SE, CD
Engine cooling SYStem ... aenonode2 gal {121 50/50 water & ethylens
glycol

8.4 TORQUE SPECIFICATIONS:

Loader:

WHEEBI NMULS (24) ettt ettt ettt et e e eee e s e e st are sresaea b s e besba s 100-110 ft. Ibs. (136-139 N.M.)

Chain tightener adjuster nuts () — TT03 o et e sne s 150 ft. Ibs. (203 N.M.)

T3 e e e e 150 ft. Ibs. (203 N.M.)

Torque motor drive SPrOCKEE (2)....ovvevieeeirs e ress s essrs ssassersssensrsssnssiesas 350 it. Ibs. (475 N.M.)

Hydraulic/Hydrostatic:

Gear pump SECHON DORS (B c oo rrrr e rrrrrsreesrrsrseesses e ssrs s canesstasesssaresssessareesnn 25-28 ft. bs. (34-38 N.M.)

Piston pump section Bolts (8) — T101/ 103 i ssssiss st sesas 17-20 ft. |bs. (23-27 N.M.}
e T3t e e s b ee 27-31 ft. Ibs. (37-42 N.M.)

Torque motor SECHON BOMS (4)...cove i et vt esstesesess s e sess b s s e amaen 50 fi. Ibs. (68 N.M.}

Hydraulic filEr CASE (1) ettt eeeece e e v e e e et se v e varas s rees e as e srnrasesenne 30 ft. lbs. (41 N.M.)

FOR NON-CRITICAL AND NOT OTHERWISE MEN-
TIONED APPLICATIONS, THE FOLLOWING GENERAL
ASSEMELY TORQUES WILL APPLY:

Boits & Nuts Torque
Lbs. ft. (NM.)

/820 e 5- 7( 6.7- 8.5)
BTGB e 12- 15( 16- 20)
B/16-24 ., 12- 15{ 18- 20)
37816 e 17- 22 { 23- 30)
B/B24 e rsnrs e 22- 27 ( 30- 37)
T/E6-14 oo 30- 35( 41- 47)
T7A6-20 v e ressesnes e ennneans 40- 45 ( 54- 61)
T/2-13 e 45- 50 ( 61- 68)
1/2-20 it 50- 6(( 68- 81)
Q71612 et 60- 70 ( 81- 95)
Q71618 it enen s 65- 75 ( 88-102)
BB e 75- B85 (102-115)
57818 o 100-110 (136-139)
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8.5 DECALS
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/’

A WARNING

BEFORE STARTING AND QPERATING

— READ AND KNOW THE OPERATING AND SAFETY INSTRUCTIONS IN THE MANUAL AND ON THE

MACHINE,

— CLEAR THE AREA OF OTHER FERSONS.

— LEARN LOCATION AND SAFE USE OF CONTROLS.

— FASTEN YOUR SEAT BELT.
START ENGINE ONLY FROM OPERATORS SEAT WITH CONTROLS IN NEUTRAL AND HYDRAULIC
CONTROLS IN LOWERED POSITION.

DO NOT PERMIT ANYONE BUT THE QPERATOR TO RIDE ON THE MACHINE. THERE IS NO SAFE PLACE
FOR EXTRA RIDERS.

OFERATE ONLY FROM THE OPERATOR'S SEAT,

STAY QUT FROM UNDER RAISED LIFT ARMS UNLESS SUPPORTED.

CARRY BUCKET LOW DURING TRANSPORT FOR BETTER VISIBILITY AND SLOW DOWN ON TURNS,
ROUGH GROUND AND SLOPES TO AVQID ROLL OVER.

USING LOADER WITHOUT SPECIAL ATTACHMENTS FOR HANDLING LARGE HEAVY OBJECTS SUCH AS
LARGE ROUND BALES, LARGE RECTANGULAR BALES, LOGS AND OIL DRUMS, IS NOT RECOMMENDED.
HANDLING LARGE HEAVY OBJECTS WITH THE LOADER CAN BE EXTREMELY DANGEROUS DUE TO
OBJECTS ROLLING OR SLIDING DOWN THE LOADER ARMS ONTO THE OPERATOR. KEEP ALL SHIELDS
IN PLACE.

USE BALLAST FOR STABILITY AS AECOMMENDED IN THE QPERATOR'S MANUAL
WHEN PARKING OR SERVICING LOWER THE BUCKET TD THE GROUND. STOP THE ENGINE, AND SET
THE PARKING BRAKE TO AVOID MACHINE MOTION.

FAILURE TO FOLLOW ANY OF THE ABOVE CAN CAUSE SERIOUS INJURY TO THE OPERATOR OR OTHER
PERSONS

TH2332¢

~/

GENERAL INSTRUCTIONS

PART NO. 23327

LOCATION — L.H. ROPS SIDE PANEL
BESIDE OPERATORS SEAT.

.

A WARNING

CARRY LOAD LOW
FASTEN SEAT BELT

TH2326

CARRY LOAD LOW

PART NO. 23326

LOCATION — BACK OF LIFT ARMS CROSS
SECTION, FACING OPERATOR.
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MAINTENANCE/SPECIFICATIONS 8

SERVICE SCHEDULE

EVERY 10 HOURS

21
- ENGINE OIL...CHECK LEVEL.., 10 E @

see cparators menual for correct
oil specificaticn.

2. ENGINE AIR FILTER..CHECK |
INDICATOR. change element if w @
required, empty dust cap.

. ENGINE COOLING SYSTEM... A K A
CHECK LEVEL. add 50-50 water
and ethelyne glyeol, Clean debris
from cooling fins, grill and @
shrouds. {air cooled). Check lan
belt tension and conditian.

. HYDRAULIC OIL...CHECK LEVEL
see operators manual for ¢il
specifications.

. OIL COOLER...Clean debris from
cealing fins.

TIRES...CHECK PRESSURE
Std. tres B0PS! {345 kPa)

-

)

o

m a

Flotation 35PSI {240 kPa]

LUBRICATION,..Grease all

fittings with muiti purpose

hthium based grease.

B. GENERAL . Check for Ipose
wheel nuts and drive chzing
(1f appheable). Check fer
Ioose or broken parts. chetk
salely equipment far opera-
rian

50 HOUR SERVICE
1 ENGINE OIL..CHANGE® 50 E
2 ENGINE QIL FILTER CHANGE®

3 HYDRAULIC OIL FILTER . @ & 4]
CHANGE®

~3

4 PRAIMARY CHAIN . TIGHTEN
S. 50 HOUR SERVICE ..See op- &

erators manual for 50 hour A

Service insuctigns.
EVEAY 150 HOURS EVERY 1000 HOURS
1. SERVICE CHECK. Repeat 150 1. HYDRAULIC CIL...CHANGE 1000p4

AL 2. CHAIN DRIVE DIl CHANGE ik

EVERY 4C0 HOURS 400 3. ENGINE COOLING SYSTEM. il
1. FUEL FILT?RS...Repl_ace FLUSH G’

diesel engine Fuel Filters i 4. HYDRAULIC FILTERS...CHANGE

“FIRST CHANGE ONLY. SEE OWNERS AND OPERATORS MANUAL FOR COMPLETE SERVICE
PROCEDURES, SPECS, AND CAPACITIES,
., TH23311 ~

\. /

SERVICE SCHEDULE PART NO. 23321
LOCATION — ON FUEL TANK SIDE FACING OIL RESERVOIR

(r a\

O [/ =)
')
AUX. CONTROL
CZUSATZ STEUERUNGD

O

LIFT 5 COMMANDE AUX. o - o

CONTROL AUX.| & 4
A\

o 4 N FOOT PEDAL
1 PART NO. 23301
@] {OCATION — LEFT HAND

LOWER CORNER ON SIDE
W\ TH 233039

\
O

v

R

_J

R
0 o
X

O

000
\

(o C_R
¢ C,O

\.

—
O

\

PANEL OF R.G.P.s
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MAINTENANCE/SPECIFICATIONS 8

A\ WARNING

Y \
A\ WARNING
TO JUMP START

(e DO NOT ENTER OR
st | LEAVE MACHINE WHILE
— =) || ENGINE IS RUNNING

PART NO. 23325 . TH23324
LOCATION — BEHIND SEAT, > ’
LEFT HAND CORNER, AND ON INSIDE ENGINE

OF ENGINE COVER SHIELD. PART NO. 23324

LOCATION — ON RIGHT HAND SIDE
GUSSET OF LIFT ARM.

DO NOT REMOVE ANY SAFETY EQUIPMENT SUCH AS THIS MACHINE IS EQUIPPED WITH A SAFETY
START SYSTEM. SEE THE QPERATORS MANUAL
ROLLOVER PROTECTIVE STRUCTURE OR SIDE
SCREENS EXCEPT FOR SERVICING. PROPERLY RE- FOR STARTING AND OPERATING PROCEDURES.
INSTALL BEFORE USING MACHINE. \ TH23470
FAILURE TO OBSERVE THESE INSTRUCTIONS COULD
RESULT IN INJURY TO THE OPERATOR. SAFETY START
TH2I323 PART NO. 23470
\L JJ LOCATION — TOP RIGHT HAND CORNER

ABOVE SAFETY BAR.
ROLLOVER PROTECTIVE STRUCTURE
PART NO. 23323

LOCATION — ON INSIDE LEFT HAND
OF LIFT ARM.

A CAUTION

A\ WARNING

DO NOT USE SEAT OR CONTROL LEVERS TO
ASSIST IN ENTERING OR EXITING THIS MACHINE.

TH 23312

i TH 260536
GLOW PLUG o J
ART NO. 23312
LOCATION — RIGHT HAND ENTERING AND EXITING
CONTROL PANEL. LOCATION — BELOW SEAT, ON
HYDROSTATIC SHIELD.
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EMERGENCY START

MAINTENANCE/SPECIFICATIONS 8

PART NO. 23471

LOCATION — TOP LEFT HAND

CORNER ABOVE SAFETY BAR,

NEXT TO EMERGENCY START BUTTON.

EMERGENCY START

DEPRESS AND HOLD BUTTON, TURN
IGNITION SWITCH TO START.

TH23a

CONTROL LEVER

PART NO. 15916

LOCATION — LEFT AND RIGHT
HAND SIDE PANEL OF R.O.P.s,
BELOW SCREEN, FACING
CONTROL LEVERS.

Tr $5916

230

BOOM LOCK
PART NO. 25460

EOOM LOCK CONTROL

LOCATION — LEFT __ENGAGE _ _ENGAGE__
HAND CONTROL PANEL, F — -____—_
DISENGAGE Y { DISENGAGE Y
DO NOT MOVE LIFT ARMS WITH LOCKS ENGAGED, TH 25460
N "/
(PARKING BRAKE B ( A
FAST
PARKING BRAKE ggﬂ,’,"%"
PART NO. 17245 VITE
LOCATION — BELOW RIGHT HAND SIDE PANEL
OF R.O.P.S.5, ON MAIN FRAME, FACING
PARKING BRAKE.,
DISENGAGE
- 17245'3??
THROTTLE, CONTROL
LEVERS
A T S
W ARNI N G WALL OF R.O.P.s SLOW
BELOW SCREEN FACING LANGSAM
L.H. CONTROL LEVERS. LENTO
KEEP HANDS _.}ENT
AND CLOTHING
AWAY FROM :
ROTATING FAN v
AND BELTS TO STOP
PREVENT HALT
SERIOUS INJURY DETENER
FAN WARNING ARRET
PART NO. — DBNN-BE53-AA J
LOCATION — TOP OF FAN SHROUD \ /)




MAINTENANCE/SPECIFICATIONS 8

(" ‘ ) 4 )
- HYDRAULIC OIL TANK
PART NQ. 23307
LOCATION — ON HYD. OIL RES.
NEXT TO BOOM ARM
HYDRAULIC PIVOT PIN.
HYDRAULISCH
HYRAULICO DIESEL
HYDRAULIQUE o
\ TH 2331
\_ ey FUEL TANK

PART NO. 23310
LOCATION — FUEL TANK ABOVE
FILLER CAP

ATTENTION

DO NOT OPERATE MA-

CHINE WITH PARKING MAXIMUM OIL LEVEL
BRAKE ENGAGED or 10W30 SE, CC ...
will cayse damage to
Brake System!!!

\ _/ MAX. OIL LEVEL

BRAKE 5331'#8541—? 3111_ RESERVOIR

PART NO, 25912 INSIDE ENGINE COMPAHTMENT.

LOCATION — R.H. FRAME NEXT TO
BRAKE HANDLE

( )
THIS MACHINE AND ITS COMPONENTS ARE ‘
PROTECTED BY ONE OR MORE OF THE

FOLLOWING PATENTS: -
CANADIAN uU.s.

1013 265 PENDING 3 730 362 PENDING i
454 319 3 810 517 734 352

TH 23308
4 388 980 k j

phuidben BART NO. 23308
4 337 371 T 25169 LOCATION — OIL RESERVOIR,
INSIDE ENGINE COMPARTMENT.

PATENTS

PART NC. 25169

LOCATION — R.H. FUEL TANK
FACING OIL RESERVOIR.

MIN. CIL LEVEL

PART NO. 17241

LOCATION — OIL RESERVOIR,
INSIDE ENGINE COMPARTMENT.
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