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FOREWORD

This repair manual provides information for the proper servicing and overhaut of Thomas Model T183HD and
T233HD Loaders and is an essential publication for all service personnel carrying out repairs and maintenance
procedures.

This manual covers unils produced in 05/86 and later. Special service instructions are identified by loader serial
number or applicable production dates throughout the text.

The manual is divided into 9 sections. each divided into subsections. Each subsection contains infarmation on
general operating principles. detailed inspection and averhaul and. where applicable, trouble shooting. special
tools and specifications.

The material conlained in this manual was correct at the time of going to print but Thomas policy is one of
continuous improvement and the right 10 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 approximate only and illustrations do not necessarily depict the unit to standard built
specifications.

Thomas Equipment Ltd.

Copyright ¢ Fhomas Lguipment Lid., July 1. [989



SERIAL NUMBERS

THOMAS

MODEL NO.

907-233HD

) SERIAL NO.

LHO00101

MANUFACTURED 8Y

THOMAS EQUIPMENT LTD.
CENTREVILLE, N.B. CANADA

1678 Fig. 1

A vehicle Identification plate is located an 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
parls.

This plate is stamped with the tollowing information:
¢ Model number
» Serial number

It is important when ordering replacemenit parts or making a
service inquiry to provide both the model number and serial
number of your Thomas loader.

R.H. and L.H. when menfioned in the manual is always
referred from the drivers seat looking in a forward position.



A SAFETY PRECAUTIONS &

Practically all Service work involves the need 1o drive the
ioader. 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 to the service technician as they are 10 the
operator, and should be read, understood and practiced by
all personnel.

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

PERSONAL CONSIDERATIONS

The wrong clothes or carelessness in dress can cause
accidents. Check 1o see that you are suitably clothed.

Some jobs require special protective egquipment.

Skin Protection

Used motor oil may cause skin cancer. Follow work
practises that minimize the amount of skin exposed and
length of fime 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 paini spray are unpleasant and harmful,
These can be avoided by wearing respiratory protection,

Hearlng Protection

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

Hand Profection

It is advisable {o use a protective cream before work o
prevent irritation and skin contamination. After wark clean
your hands with soap and water. Solvents such as white
spirit, paraffin. elc., may harm the skin.

Foot Protection

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

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

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

EQUIPMENT CONSIDERATIONS
- Machine Guards

Befare using any machine, check to ensure that the
machine guards are in position and serviceable. These
guards not only pravent parts of the body or clothing
coming in contact with the moving parts of {he machine,
but also ward olf objecls that migh! fly off the machine ang
cause injury.

+ Lifting Appliances

Always ensure that lifting equipment, such as chains,
slings, lifting brackets, hooks and eyes are thoroughly
checked before use. I in doubt. select stronger equipment
than is necessary.

Never stand under a suspended load or raised implement.

+ Compressed Air

The pressure fram a compressed air line is often as high
as 100 PS! (6.9 BAR) 7 {kgi/‘cm?). It is perfectly sate if
used correctly. Any misuse may cause injury.

Never use compressed air to blow dust, filing, din, etc.,
away from your wark area unless the correct type of
nozzle is fifted.

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

+ Hand Touols

Many cuts, abrasions and injuries are caused by defeclive
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 hangle.

— Spanners or wrenches with splayed or worn jaws.

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

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

For dismantling, overhaul and assembly of major and sub
compenents, always use the Special Service Tools rec-
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 familiar in day to day usage, that
its polentially dangerous praperties are often overlooked.
Misuse of electrical equipment can endanger life,

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



GENERAL CONSIDERATIONS

- Solvents

Use anly cleaning fluids and solvents that are known tc be
safe. Cerlain types of fluids can cause damage tio
componenis such as seals. etc., and can cause skin
irridation. Solvents should be checked that they are
suitable not only for the cleaning of companents and
individual parts., bui also that they de nol affect the
personal salety of the user.

« Housekeeping

Many injuries resull from tripping or slipping over, or an.
objecls or materiai left ying around by a careless worker.
Prevent these accidents from occurtring. If you notice a
nazard, don1 ignore it — remove il.

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

+ Fire

Fire has no respect {or persens or property. The desiruc-
tign tha! a fire can cause is nol always fully realized.
Everyone mus! be constantly on guard.

— Extinguish matches - cigars : cigareties, elc., before
throwing them away.

— Work cleanly, disposing of waste maierial into proper
containers.

— Locate the fire extinguishers and find out how 10
operaie them.

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

— Do nol aliow or use an open flame near the loader fuel

" tank. battery or component parts.

« First Aid

in the type of wark that mechanics are engaged in, dir,
grease, fine dusts, etc.. all setlle upon the skin and
ciothing. If a cut. abrasion or burn is disregarded it may be
lound thal a septic condition has forrmed within a shon
time. Whal appears at tirst to be lrivial could become
painful and injurious. It only 1akes a few minutes o have &
fresh cut dressed, but it will take longer if you neglect It.
Make sure you know where the Firsi Aid box is localed.

+ Cleanliness

Cleanliness o the loader hydraulic system is essential for

eplimum performance. When earrying out service and-

repairs plug all hose ends and component connections 10
prevent dirt antry.

Clean the exterior of ail components belore carrying out
any form of repair. Dirt and abrasive dust can reduce the
efficiency and working life of a component and lead 1o
costly replacement. Use of a high pressure washer or
steam cleaner is recommended.

OPERATIONAL CONSIDERATIONS

Do not enter or exit ihe loader unless the boom arms arg
fully down and the engine is off. Cycle the {oot pedals o
ensure they are locked in neutral befare exiting the loader

Stop the engine beiore pedorming any service,

Place a warning sign on loaders which, due to service or
overhaul, would be dangerous to start. Disconnec! the
battery leads if leaving such a unit unatiended.

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

Avoid prelonged running of the engine in a closed butlding
arin an area with inadequate ventilation as exhaust fumes
are highly toxic.

Always turn the radiator cap 10 the first stop. fo aliow
pressure in the syslem to dissipale when the ceolant is
hot,

Never work beneath a loader which s on sofl ground.
Always lake the unil to an area which has a hara warking
surface — preferably concrete.

If it is found necessary 10 raise the lpader {or sase of
servicing or repatr, make sure thal sale and stable
supports are installed. beneath the main fraime. belore
commencing wark.

Use footsteps or waorking platforms when servicing thase
areas of a loader that are nol within easy reach

Before loosening any hoses or tubes, switch off the
enging, remove all pressure in the lines by operating the
foct pedals several imes. This will remove the danger of
personal injury by oil pressure.

Prior to pressure testing, make sure all hoses and
connectors nol only of the loader. but also thase ot the tesl
equipment, are in geood condilion and tighily seaieg.
Pressure readings must be 1aken wilh the gauges spec-
ified. The correct procedure should be rigidly observed to
prevent damage 10 the system or the equipment, and lo
eliminate the possibility of personal injury.

Always lower the boom fully down and shut cif the engine
when leaving the loader.

1 high lift attachments are installed on a loader bewara of
overhead power, electric or telephone cables when 1rav-
eling. Drop atiachment near o ground level o increase
siability and minimize risks.

Do not park or attempt to service a loader on an inchine,
unavoidabie, take extra care and black all wheeis

Escaping hydraulicidiesel fiuid under pressure can pen-
etrate the skin causing serous injury. Do not use vour
hand to check for leaks. Use a plece of cardboard or paper
to search for leaks. Stop engine and relieve pressure
kefore connecting or disconnecting iines. Tighten zil
connections before starting engine or pressunzing lines it
any fluid is injected into the skin, oblain medical aftention
immediately or gangrene may resull.

N



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

- When inflating tires beware of over inflation — constantly
check the pressure. Overinflation can cause tires lo burst
and result in personal injury.

Salety precautions are very seldom the figment of somae-
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 yourseif accord-
ingly. Disregard them and you may duplicate the sad
experience of others.

SERVICE TECHNIQUES

A. SERVICE SAFETY

Appropriate service methods and proper repair praceduras
are essental for the safe, reliable operation of all molor
vehicles as well as the personal safety of the individual doing
the work. This Shop Manual provides general directions ior
accomplishing service and repair work with lested, eftective
techniques. Following them will help assure reliability.

There are numerous variations in procedures. lechnigues.
tools. and paris for servicing vehicles, as well as in the skif of
the individual doing the work. This Manual cannol possibly
anticipate ali such variations and provide advice or cautions
as to each. Accordingly, anyone who depars from the
instructions provided in this Manual must first establish that
he compromises neilher his personal safely nor the vehicle
infegrity by his choice of methads, tools or parts,

B. SERVICE TECHNIQUES

Ciean the exterior of ali components before carrying out any
form of repair. Din and abrasive dust can reduce the efficient
working iite 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 overhauled components being more
reliable and efficient in operation.

Use cleaning fiuids which are known io be saie. Cenain
types of fluid can cause damage 10 'Q’ rings and cause skin
irritation. Sotvents shouid be checked ihat they are suilabie
for the cleaning of components and also that they do not risk
the persconal safety of the user.

Replace 'O rings, seals or gaskets whenever they are
disturbed. Never mix new and old seals or ‘0O rings,
regardless of condition. Always lubricate new seals and ‘O’
nngs with hydraulic oit before installation.

when replacing component parts use the correct tool lor the
job

HOSES AND TUBES

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

when installing a new hose loosely connect each end and
make sure the hose takes up the designed posilion belore
tightening the connaeclien. Clamps shculd be tightened
sufficiently 1o hold the hose withowt crushing and to prevent
chafing.

The hoses are the arteries of the unit. be sure they are n
good condition when carrying oul repairs or maintenance
otherwise the machine’s output and productivity wilt 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-
enis being served. Connectors which show signs of move-
ment from the original swaged pasition have {ziled, and wil!
ultimately separate complelely.

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

Ballooning of the hose indicates an iniernal leakage due 10
structural failure. This condition rapidly deteriorates and totat
hose failure soon occurs.

Kinked, crushed, stretched or deformeg hoses generally
sutter internal structural damage which can result in ol
resiriction, a reduction in the speed of operation and ulimale
hose failure.

Free-moving, unsupported hoses must never be allowed 10
touch each olher 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 unlil required.

Instaltation of a bearing can be classified in two ways: press
fit on rotating pars such as shafts, and gears, and push it
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 ol the correct tools or press, heat the
bearings and/or the casing in hot oif to assist the installation
of the bearing.

When bearings or bushings are removed always carelully
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 uniess 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
gffective operation of the many types of bearings and
bushings which are incorporated in the complete assembly.

These bearings and bushings are subjected, in normal
operalion, lo 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.

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 ralings.

The correct procedure should be rigidly observed to prevent
damage to the system or the equipment and Lo eliminate the
possibility of personal injury.

To avold personal injury ser-
vice the loader with the boom
arm down and the bucke? or
attachment on the ground. i
itis necessary to service the
loader with the boom arms
raised be sure 1o engage the
boom locks (fig. A & g}. ever
work under or around aloader
with raised boom arms with-
out the boom lacks engaged.
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1.1.1 Specifications: T183HD

Pump type ... . Gear
Capagity (at rated HPM and 17 GPM
Pressura) ... (64.4 l'm)
Rated RPM ... 2950
Rated Prassure (al raled HPM) 2150 PSI + 50
{148 BAR = 3.4) iu
160F (71°C)
Reservoir Capacity ... s 18 gal. {68 I}
Fluid tYP8 oo+ e e 10VW30 AP class SE,
CD oil
Fiitration .. 10 Micron
Filtralion, reservoir Two, 100 Micron
Efements

Sectional Body with
float on lift and
detent on auxiliary

Control valve, tYPe . oo -

Qil cooler . ... e e e 420 BTU
Cylinders . ... Lift Tilt
Type B ... Double Acting Double Acting
Qty. per maching ... ... .. 2 2
Boredia. ... o 25in, 3.0in.
Rod dia. 1.5i0n. 15in.
Stroke 27.75in. 15.5in.

SECTION 1 HYDRAULICS

1.1.2 General Information — Hydraulic System
Operation: T183HD
(Refer 1o illustration 1.1.2}

Qil flows from lhe 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 hydrostalic drive pumps {4) at
engine speed. The hydraulic pump (3) capacity is directly
related 1o engine speed. Cil goes from the hydraulic pump
{3) to the hydraulic control valve (5).

The hydraulic control valve {5) is equipped wilh an
adjusiable relief valve (6) which is set at 2150 PSI (48
BAR). The hydraulic control valve {5) is a sectional body
series type valve. The third saction pravides hydraulic flow to
the two bucket cylinders (7). The center section provides
flow to the auxiliary hydraulic circuit {8) aliowing operation of
hydraulic attachments and tools. The center section is
equipped with a detent position to allow constant flow to the
auxiliary hydraulic circuit (B). The first section provides
hydraulic flow {o the two boom lift cylinders (9). The it
section is equipped with a float position.

Oil flows from the controt valve o the hydraulic fitter
(10). The hydraulic filter {10} has a replaceable 10 micron
element with a built in by-pass valve to allow the hydraulic
fluid to flow if the elememnt is plugged.

Oil flows from the hydraulic filter 10 through 2 420 BTU
hydraulic oil cooler {11). Oil flows from the hydraulic oil
cooler (11) to atee (12} located al the hydraulic reservoir (1}
Gil flows from the 1ee {12) into lhe hydraulic reservoir (1}
through a 100 micron efement (13) and also to the hydro-
static drive pump (4) charge pump inlet (14). All hydraulic oil
flowing to the hydrostatic drive pumps passes first through
the 10 micron hydraulic filter { 10) and the hydrautlic oil cooler
(11).

To avoid personal injury do
not service the loader with-
out instruction or taking the

W ARN I N G necessary salety precautions.
Befare working on the loader
see the warnings and in-
structions at the be?inning
of the service manua




SECTION 1 HYDRAULICS

HYDRAULIC/HYDROSTATIC CIRCUIT (T183HD)
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1.1.3 Specifications: T233HD

Pump type ... N Gear

Capacity (at rated RPM and 16.2 GFM
Pressure] .. (61.4 l'm)

Raled APM .. 2800

2150 PSI = 50
(148 BAR + 3.4) (@
160°F (71°C)

Rated Pressure (at rated HPM) .....

Reservoir Capacily ... 18 gal. (68 1)
Fluid type oo v oo 10WB0 AP class SE,
CD oil
17 Y1 ¢ R 10 Micron
Filtration, reservoir .. e Two, 100 Micron
Elements
Control valve, Iyp8e .o Sectional Body with

float on lift and
detent on auxiliary

Ol COOIBT o e 920 BTU
Cylinders .. Lift Tilt

Type ... .. . Double Acting Doubte Acting
Qiy. per machme 2 2

Bore dia. .. i 3.0in. 25in.
Rod dig. ... 2.0in. 1.51in.

£ [£0] < R 2B in. 15.75 in.
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SECTION 1 HYDRAULICS

1.1.4 General information — Hydraulic System
COperation; T233HD
{Refer to illustration 1.1.4)

Qit flows from the hydraulic reservoir (1) thraugh a 100
micron element (2) localed 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
enging speed. The hydraulic pump (3) capacity is directly
related 1o engine speed. Qil goes from the hydrauiic pump
(3) to the hydraulic control valve (5).

The hydraulic controf valve (5) is equipped with an
adjustable relief valve (6) which is set al 2150 PSI (148
BAR). The hydraulic control valve (5) is a sectional body
saries type valve. The third section provides hydraulic flow to
the two bucket cylinders (7). The center section provides
flow to the auxiliary hydraulic circuit (8) allowing operation of
hydraulic attachments and tools. The center section is
equippad with a detent position to allow constant flow to the
auxiliary hydraulic cireuit (8). The firs] section provides
hydraulic flow to the two boom lift cylinders (9). The lift
section is equipped with a float position. The adjustable self
laveling valve (15) keeps the attachment at the same level
during upward operation of the lift circuit.

QOil flows from the control valve o the hydraulic filter
{10}. The hydraulic filter (10) has a replaceable 10 micron
element with a built in by-pass valve 1o altow the hydraulic
fiuid to flow if the element is plugged.

Qil flows from the hydraulic filter 10 through 2920 BTU
hydraulic oil cooler (11). Qil flows from the hydraulic ail
cooler (11)to alee (12) located at the hydraulic reservoir (1).
Qil flows from the tee {12) into the hydraulic reservoir (1)
through a 100 micron etement (13) and also to the hydro-
static drive pump (4) charge pump inlet {14). Al hydraulic oif
flowing to the hydrostatic drive pumps passes first through
the 10 micron hydraulic filter (10) and the hydraukic oil cooler

{11).

To avoid personal injury do
not service the loader with-
out instruction or taking the
necessa) precatistions.
Before werking on the loader
sge the warnings and In-
structions at the begflnning
of the service manua




SECTION 1 HYDRAULICS

SELF LEVELING VALVE AUXIUARY HYDRALILICS
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1.1.5 Control Functions:

The T183HD compact ioader has a rated lift capacity of 1800
Ibs. (B16 kg.) to full height. The T233HD has a rated liit
capacity of 2300 |bs. (1047 kg.). Operation off the toader
nydraulic funclions are controlled by three foot pedals (fig.
1.1.5).

To avoid personal injury, do
not start the engine unless
WAR [VHe] vou are in the seat with the
seat helt fastened around
. you.

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 on the toe (1) of the pedal. Firm
pressure on the toe (1) of the pedal will lock the boom in floal
position. This allows the bucket to follow the ground as the
loader moves backward.

Auxiliary Hydraulics — The center pedalis used to engage
the auxiliary hydraulic circuit to power an attachment such as
a back hoe. Pressing on the toce (3) of the pedal provides
hydraulic pressure to the female guick-connect coupling
localed 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 io the attach-
ment. Pressing on the heel of the pedal (4) provides
hydraulic pressure o the male quick-connect coupling
reversing the flow ot hydraulic oil. When the auxiliary circuil
is not in use return the foot pedal to neutral position
otherwise starting the loader may be difficult or impossible
and damage to the starter may occur.

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

IMPORTANT

To avoid personal injury,
always keep feet on the foot

dal controis while operat-
ng the [ocader.

To avoid personal injury stop
the engine, lower lhe boom
arms and engage the parking
brake and check that the foot
pedals are locked before get-
ting out of loader.

SECTION 1 HYDRAULICS

Bucket Tilt — The RA.H. pedal is the bucket tilt {dump)
controt. Pressing on the toe {5) of the pedal will dump the
buckel. Pressing on the heel (6) of the pedal will roll the
bucket back.

Fig. 1.1.5

1.1.6 Maintenance Schedule:

Firsl {Hours} Every iHours}
Fool pedal locks ..., - y

Oil level. check ..o, 8 8
Cil filter. change .................. 50 150
Oil cooler. clean .......coee..n, 8 8
General system check

(leaks, ett.) s 8 8
Cylinders. lubricale ............. B8 8
Reservaoir filters, change ..... 1000 1000
Hydraulic oil, change ........ 1000 1000

* Check oot pedal locks and all saiely equipment gach ume
the loader is operated.

1.2 GEAR PUMP

OUTLET

12




1.2.1 Specifications:

T183HD T233HD
Pump, type ...l Gear
Displacement ..........cccooes 1.48 cu.in. {24.3 c.c)
Capacity {at rated speed 17 GPM 16.2 GPM
and prassure) ..., (64.4 I'm) 61.4 I:m)

Raled speed (RPM) ............ 2950 2800
Rated pressure 2150 PS5t = 50 (148 BAR = 3.4)
(at rated RPM) .............. it 160°F (71°C)
Rotation ........cooovviinverins R.H. (viewed from shaft end}
Tie bolt torque ..o 25-28 ft. Ibs. (34-38 N.M.)

1.2.2 General Information:

The hydraulic gear pump (fig. 1.2.2) is mounied at
the end of the two hydrostalic piston drive pumps. The
splined shaft of the hydraulic gear pump is driven by the
internal splined shafi of the frant hydrostatic pump at engine
crankshaft speed. The cutput flow of the hydraulic gear
pump is direcily related to engine speed. Maximum output
will be at {ull ratled engine speed.

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

1.2.3 Testing — Hydratilic 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 controf valve.

Pressure Gauge — Capable of reading up to 30C0 PSi
(206.8 BAR).

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

2. Remove lhe seat and the fronl shield.

3. Disconnect the fine between the hydraulic gear, pump and
control valve (fig. 1.2.3a).

To avoid ?ersonal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.

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

IMPORTANT

SECTION 1 HYDRAULICS
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1310 Fig. 1.2.3a

4. Connect the hydraulic tester between the gear pump and
the hydrautic control valve {fig. 1.2.3b).

Theinlet hose from the hydraulic tester connects 10 the outlet
port of the hydraulic gear pump.

The outlet hose trom the tester connects {0 the conirol vaive
inlet port. Ensure the flow centrol on the hydraulic tesler is
fully open belore starting the engine to prevent damage to
the gear pump.

There is no relief valve
protecting the pump when
thie tester is connected. To
prevent pumla damage do not
close the valve on the tester
all the way or exceed 2150
PSI {148 BAR).

R —
Pressurc Gauge g 1.
= o,

Flow v _ :
Control Gear Pump Outlel -,
Valve Jao s

\
.,
“pEE

&

v LContral Valve Inigl

-

bl & -
| b_‘ g: i

Fig. 1.2.3b
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5, With the flow control on the tester iully open, start the
engine and run it until it reaches normal operating
temperature.

6. Sel the engine speed to 1700 RPM and record the flow
meter reading unhder no ioad conditions. (Referto section
4.4 on setting 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 he at a constant 1700 RPM. If the
RPM is 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 inlo the 2150 PSE {148 BARY} reading. If the efficiency
is less than 75% the pump should be repaired or if
necessary replaced.

9. Disconnect the tester. ! the pump is not to be removed
from the loader raconnect the hydraulic line between the
control valve and gear pump.

1.2.4 Gear Pump — Removal:
REMOVAL —

1. Remove the seat and the front shield.

SECTION 1 HYDRAULICS

1311 Fig. 1.2.4a

Remove the twa bolts which hold the hydraulic gear pump 1o
the hydrostatic pump (fig. 1.2.4d).

On reassembly torque the two mounting bolis 27-31 {i. ibs.
(37-42 N.M.).

To avoid personal Injury do

not work on the loader with
LTI the boom arms in a raised
osHtion unless the boom

ocks are engaged.

2. Disconnecl the line between the hydraulic oil reservoir
and the hydraulic gear pump at the gear pump inlet port
(lig. 1.2.4a). Cap the hose with a 3/4 inch N.P.T. cap to
prevent loss of hydraulic oil.

To avoid persanal Injury
never repair or tighten hy-
WAH N | N G draullc hases or fittings with
the engine running ar the
system under pressure,

3. Disconnect the line between the hydraulic gear pump and
the controi valve (fig. 1.2.4a).

14
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SECTION 1 HYDRAULICS

Remove ihe O-Ring from the mounting flange of the
hydraulic gear pump (fig. 1.2.4e}.

On reassembly install a new O-Ring.

Fig. 1.2.4e

1.2.5 Disassembly and inspection:

1. TIE BOLTS 4. BODY 7. DIAPHRAGM 11. SPRING
2. BACK PLATE ASSEMBLY 5. DRIVE GEAR 8. BACK-UP GASKET 12. BALL
3. O-AING 6. IDLER GEAR 9. PROTECTOR GASKET  13. FRONT PLATE
10. DIAPHRAGM SEAL 14 SHAFT SEAL
1324 Fig. 1.2.5
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Before disassembling the pump, clean the body with a
suitable solvenl 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.

A\ WarniNG

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

DISASSEMBLY — {Refer to fig. 1.2.5)

1.
2.

Remove the eight tie bolts (1).

Hold the pump in bolh hands and tap the drive shafl
against a wooden block lo separate the tront plate (13)
from the back piate {2). The body (4) will remain with
gither the front plate or back piate.

To separale the body from the section it remains with,
place the drive gear (5) in the body and tap the protruding
end of the gear shatt with a-plastic mallet.

Remove O-Ring (3) from the back plate and discard.

Using a sharp too! remove and discard the diaphragm (7)
irom the front plate.

Remove the two springs (11) and two balls (12} from the
front plate.

Remove and discard the back-up gasket (8}, protector
gasket (9) and the diaphragm seal {10) from the front
plate.

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

INSPECTION —
1. Thoroughly clean and dry all pars.

2.

3.

4.
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Inspect the shaft and gear assemblies for roughness or
excessive wear at the bearing and seal areas.

inspect the gear faces for scoring or excessive wear.
Carefully remove any sharp areas on the gear leeth with
emery cloth.

Inspect the bearings in the front and back plate. The

bearings are an integral pari of the front and back plate

and are not serviced separalely. The complste plate
shiould be changed if the following conditions are nol met:

{a) The bearings in the front plate should be flush with
the raised portions of the groove pallern.

{b) The cil groavesin the bearings should line up with the
dowl pin holes and be 180" apart for both tront and
back plate.

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

SECTION 1 HYDRAULICS

5. inspect the gear pockets of the body lor excessive

SCOring or wear.

AEASSEMBLY —

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

1.

i0.

1.

12.

Using a dult tool. fit the diaphragm seal (10). into the
groove 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) intc the diaphragm seal.

. Insert the two steel balls {12} into iheir respeclive seats

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

Place the diaphragm (7) on {op of the back-up gasket
with the bronze tace up.

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

Dip the gear assemblies in system cil and install into the
Iront piate bearings.

Apply a thin coat of heavy grease to both milled faces ot
the body. Install the body over the gears onto the front
plate. The halimoon, port cavities in the body must face
away from the front plate and the small drilled hole in
ane of the cavities must face the outlet (pressure) side of
the pump.

Install O-Ring (3) in the groove on the backplale.

Slide the back plate over the gear shatts until the dowel
pins are engaged.

Install and evenly tighten ihe eight fie bolts (1). Torque
to 25-28 fl. Ibs. (34-38 N.M.).

Dip the shaft seal (14) in system fluid and install iton the
drive shaft being careful not to cut the rubber sealing lip.
Fully seal the seal inlo the recessed bore in the ront
plate.

Rotate the pump shaft by hand. A small amount of
resistance should be fell, however. the pump should
turn freely after a shori period of use.

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

IMPORTANT

1.2.6 Start-up After Repair:

To prevent damage on slari-up, atler draning the hydrauiic
oil reservoir or replacing major hydraulic or hydrostatic
components, follow the procedures below:



SECTION 1 HYDRAULICS

1. Fill the hydraulic oil reservoir 1o the correct level with 4. With the engine running at half throttie, operate the

10W30 AP classification SE, CD qil. Refer to seciion hydraulic controi valve 1o build up pressure at 3 second
1.8.3 for procedure and capacities. intervals for approximately three (3} minutes.

2. On diesel engings — with the thrattle lever set in the off 5. Increase the engine speed to full throttle, operate the
position, intermittently turn the engine over with the hydraulic control valve to build up pressure at 3 secand
starler motor lor approximately two (2) minutes. This intervals for approximately three minutes.

allows both the gear pump and hydrostatic drive pump to .
draw oil from thg resgrvoip; ensur)i'ng the system isfull on O+ Shult off the engine and check for leaks.
start-up.

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

To avold personal Injury step

the engine, engage the park-

3. Start the engine and run it at half throttle with no A WARN'NG ing brake and lower the boom

nydraulics engaged for several minutes. ‘ ;{;‘3:,gg‘ﬁe“.’;ii';;hﬁéf?,i?;’l}
get off the loader.

To avoid personal injury do N
not start the engine unless 7. Change the hydraulic cil filter after 2 hours of operation

you are l’tn f‘sh;::g; with the and again at 50 hours after the repair.

you.

1.3 CONTROL VALVE

Control valve

\Mounting plate

Ao
.

.
-

Mounting bolts

Adjustment bolts

1. INLET PORT 5. BOOM CONTROL SECTION
2. MAIN RELIEF VALVE 6. OUTLET PORT
3. BUCKET CONTROL SECTION 7. LOAD CHECK (6)
4, AUX. HYDRAULIC CONTROL SECTION
2344 Fig. 1.3
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1.3.1 Specifications:

Model ... Gresnen — V20

Valve type ..o, series fype with float
on boom & aux. detent

Flow capacity ............... 20 GPM {75.7 lim)

Main relief, type ...........
Main relief, setting

(at rated RPM) .........
toad chetk .ccvieenens

Pilot operated, adjustable
2150 PS! = 50 {148 BAR = 3.4}
@ 16Q°F (71°C)

6 per valve

1.3.2 General Information:
LOADER CONTROL VALVE

The loader hydraulic control valve is a series type, sectional
tody valve. The valve contains 3 sections which control
loader bucket, auxiliary hydraulic and boom operations,

The spools are hardened. ground, chrome plated steel.
Each spoo! 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 and at the fronl with an O-Ring and Back-up
Washer.

When the spoois are in neutral oil flows from the hydrauiic
gear pump, through the control valve, and returns 1o the
hydraulic reservair. As a spool is moved, oilis direcled 1o one
end of the cylinders. Oil returning from the cylinders is ported
ip the next valve section which allows operation ot more than
one function at the same fime.

Each spool end contains a cenlering spring which returns
the spoot to neutral position if the foot pedal conlrol is
released. The auxiliary seclion contains a detent mechan-
ism to hold the spool in position providing constant flow to the
auxiliary hydraulic circuit when required. The boom section
has a detent machanism to held the spoal in position when
floal is desired.

SYSTEM RELIEF VALVE OPEHATION

The systam relief valve {fig. 1.3.2a), is located at the front of
the valva near the inlet port between the high pressure
passage and the low pressure passage. When a spool 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
prassure oil lo return 1o the reservoir.

The system relief valve is a pilot operaled relief and is
adjustable. Refer to section 1.3.3. The relief valve is present
at2150 PSI = 50(148 BAR + 3.4) fir 160°F (71°C) (+ Raled
RPM.
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ADJUSTABLE RELIEF VALVE

1 2 11
, /r/

! 3

e - L+ ——

i. O Ring Seal

2, Back-up Ring
3. Acorn Nut

4, Adjusting Stem
5, Hex Jam Nut

2372 6 Poppet Fig. 1.3.2a

1.OAD CHECK VALVE OPERATION

2 load check valves are located in each valve section. The
function of the check valves 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
seal 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 cpen spool. This oil is
held at the check valve until the pumped ol overcomes the
force holding the check valve on its seat. As the pressure
increases. the oil pressure unseats the check valve and
pressurized oil flows to the cylinder.

VALVE SECTION

1. Torque to
\ / 20 H1.1bs (7.2 Nm)
2

.,

~3.Toraue to
10 tribs (146 Nm)

1. Load Check valve
2. Valve Spool
3.Retainer Assembly
4. Plate washer Retainer
5. Back-up Washer

2371 6, 0-Ring Seal

Fig. 1.3.2b J




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

Use a pressure gauge capable of reading up 1o 3000 PS|
(206.8 BAR) and hose and fittings capable of 3000 PSl
{206.8 BAR) continuous pressure when performing the test.

1.

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

. This test must be performed with the engine running.

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

Connact a pressure gauge in the female quick-connect
coupling on the auxiliary hydraulic circuit located at the
front of the boom arm (fig. 1.3.3a).

. Start the engine. Set the throtlle 1o obtain 2800 RPM.

. Press the toe of the auxiliary (center) pedal to activate the

auxiliary hydrauiic circuit.

Pressure must be 2150 PSI (148 BAR} = 50 PSI [+ 3.4
BAR).

. Shut oft the engine and cycle the fool pedal to relieve

pressure al the gauge.

o

1342

ADJUSTMENT — SYSTEM RELIEF VALVE

A\ warninG

To avold personal injury
do not work on a toader
with the boom arms in a
raised position unless the
boom locks are efigaged.

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

SECTION 1 HYDRAULICS

To avoid personal injury do
not stari the engine unless
you are in the seat wilh the
seat belt fastened around you.

A\ warning

2. The engine musi 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 temale quick-connect
coupling on the auxiliary hydraulic circuit. The pressure
gauge, hoses and fittings used should be capabie ot
accepting 3000 PSI (148 BAR) continuous pressure.

4. Remave the seat and the hydrostatic shield.

5. Remove the relief valve acorn nut from the relief valve
(fig. 1.3.3c).

ADJUSTABLE RELIEF VALVE

1. O Ring Seal

2. Back-up Ring
3. Acaorn Nut

4. Adjusting Stem
5. Hex Jam Nut

6. Poppet

2372 Fig. 1.3.3¢

6. Loosen the hex jam nut {fig. 1.3.3c).

To aveid personal injury do
not make any adjustment to
the relief valve with the en-
gine running.

7. Using a 5/32 inch allen wrench urn the pressure setting
screw a maximum of 1:4 turn. To increase the pressure
sefling, turn the pressure setling screw in, To decrease,
turn the pressure setling screw out.
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8. Tighlen the hex jam nut.

9. Starl the engine. Press the toe of the auxiliary foot pedal
to aclivale the auxiliary hydraulic system and read the
pressure setling on the gauge. Pressure should be 2150
PSi (148 BAR) + 50 PS! (= 3.4 BAR). Shul off the

engine, if necessary repeat sleps 6 through 9.

SECTION 1 HYDRAULICS

4. Disconnect the foot pedal linkage at the control valve
spool (fig. 1.3.4a).

Do not set the rellef pressure
aghove 2150 PS! (145 BAR) to
prevent damage %o the hy-
draulic system components.

IMPORTANT

10. When the correci relief pressure is oblained tighten the

locknul 1o 15 ft. Ibs, {20 N.M.).

11. Instalt the acorn nut and tighten 10 15 1L 1bs. (20 N.M.).

1.3.4 Control Valve Removal, Replacement

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

IMPORTANT

REMOVAIl—

1. Aemave any aliachmenl. Raise the boom arms and

engage the boom locks. Shut off the engine.

Control valve spoal

2343 Fig. 1.3.4a

To avoid personal infury do
not work an a toader with the
boom arms in a raised posi-
tion unless the boom locks
are engaged.

. Disconnect the line between ihe hydraulic geas pump
outlet and conirol 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 (lig.

1.3.4b). Cap the hydraulic line and plug the controt valve
outlet port.

NOTE: The control valve is more readily accessible from the
underside of the loader. To gain access 1o the control
valve from the underside of the loader the belly pan
must be removed. Jack up the loader and block
securely. Remove bolls securing belly par and
remove.

unless )t is blocked securely.

A\ warninG BRI

2. Drainthe oil from the hydraulic reservoir. Refer to seclion
1.8.8.

3. Remove the seat and ihe hydrostatic shield.
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7. Disconnect all six lings going to the bucket, boom and
auxifiary hydraulic circuits at the control valve. Cap all six
hydraulic lines and work paris on the control valve,

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

IMPORTANT

B. Back off the adjustiment bolts. On reassembly refer to
section 4.2.3 for procedure.

To avoid personal injury do
not work on a loader with the
boom arms [n a raised posi-
tion unless the boom locks
are engaged.

1.3.5 Disassembly and Inspection:

SECTION 1 HYDRAULICS

8. Remove the four mounting bolts which secure the
mounting plate. Remove the control valve and mounting
plate from the loader.

On reassembly torqus the mounling bolts 12-15 ft. 1bs.
{16-20 N.M.).

REPLACEMENT—
Replacement generally lollows the reverse order of removal.

Before start up fill the hydraulic reservoir to the correct level
with 10W30 API classification SE. CD oil. Reler to section
1.8.3 for procedure.

To prevent damage 'o hydraulic system components refer to
start up procedure in section 1.2.6.

IS
L.H. Inlet Cover ~
Lift, Float Section Ass'y.
Aux. 4 Way Section Ass'y.
. Titt 4 Way Section Ass'y.
. Outiet Cover Plate
. Load Check Piug

N

2228

7. Floal Out Pasitioner

8. Brackel

10. Detenl Spool. 'in” Position
11. Spool Positioner

12. End Cap

13. Helef Valve

14, Section Boll Fig. 1.3.5a
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SECTION 1 HYDRAULICS

When making repdirs to the
hydraulic system, keep all
perts clean and remove dir
trom the work area. Use caps
and plugs on all lines and
openings.

IMPORTANT

DISASSEMBLY —

Before disassembling the hydraulic control valve, clean the
body with a suitable solvent and dry wilh compressed air.
Ensure all openings are plugged 1o prevent solvent entering
the valve, Refer to figure 1.3.5a 1o assist in disassembly.
Mark each vaive section numerically to avoid incorrect
reassembly.

T id i
A warnin R

ing with compressed air,

VALVE SECTION

1. Torgque to
20 1t.1ps (27.2 Nm)

3.Torque to
10 fr.ibs (13.6 Nm}
6 5
1 Load Check valve
2. Valve Spool

3. Retainer Assembly

4. Plate washer Retainer
5. Back-up Washer
6.0-Ring Seal

23N Fig. 1.3.5b

1. Remave the pressure relief valve (1). Discard the 2 O-
rings and back-up washer. {Do not disassemble relief
vaive.)

2. Remove six load check plugs {6), springs and poppets.
Discard the back-up washers and O-rings which seal the
load check plugs.

3. Remove the two end cap screws from the lift section (2)
end cap (12). Aemove the end cap and spacer (12).

4. Remove the two screws from the bracket (8) and remove
the brackei and plate washer from the front of the lift
section.

5. Ensure the front of Iift section spool is clean and iree of
paint.

6. Remove the lift section spool by grasping the float out
positioner (7} and gently pult the spool out through the
back of the section.

7. Remove the O-ring and melal back-up washer from the
front of the spool bore {fig. 1.3.5b). Discard the O-ring.

B. There is an O-ring and quad-ring inside the collar on the
float out positioner (7). To remove slide the collar towards
front of spoal then back inlo place.

9. Slide the metal ring from the floal out positioner (7) off the
spool.

10. Work the quad-ring towards front of spool. Remove and
discard the guad-ring.

11. Remove the O-ring irom collar and discard.
22

Do not intermix parts irom
cne spool with another. Keep
spooi parts separate.

IMPORTANT

12. Remove the end cap screws from the auxiliary section
{3) end cap (12).

13. Hemove the retainer plate and retainer plate washer
from front of auxiliary section (3).

14. Ensure the front of the auxiliary section is ¢cfean and free
of paint.

15. Remove the auxiliary section spool by grasping the
. detent spool positioner {10} and gently pull the spool out
through the back of the seclion.

16. Hemove the O-ring and meta! back-up washer from the
front of the spool bore. Discard lhe O-ring.

17. Work the O-ring at the back of the spool toward the front.

Remove and discard the O-ring.

18. Remove the two end cap screws and remove the tilt
section {4) end cap (12).

19. Remove the retainer plate and retainer plale washer
from front of tilt section.

20. Ensure front of 1ilt section spool is clean and free ot
paint,



21. Remove the tilt section spool by grasping the spool
positioner {11) and gently pull the spool out through the
back of the section.

22. Remove the O-ring and metat back-up washer from the
front of the spool bore. Discard the O-ring.

23. Work the O-ring towards the front of the spocl. Remove
and discard the O-ring.

24, Remove the three section boll nuts {14) from left end of
valve Using a 9/16™ thin wall socket.

25. Remove valve seclions by sliding from section bolls
(14).

26. Remove and discard O-rings.

INSPECTION —

1.

2,

Thoroughly clean and dry all pars.

inspect the load check valve springs for breakage or loss
of tension.

Inspect the load check poppets for scoring or wear (fig.
1.3.5c).

VALVE SECTION

1. Torque to
R 20 1t.ibs (27.2 Nm)
B
/ 2
a 0]
S,lTorque lo
4 10 ttibs (138 M)
6 5

1. Load Check Valve
2. Valve Spool

3. Retainer Assembly

4. Plate washer Retainer
5. Back-up Washer

6. O-Ring Seal

2371 Fig. 1.3.5c

Inspect the poppet seats inside the valve body for scoring
(fig. 1.3.5¢). Scoring on the poppet or poppet seat will
allow leakage and may resuit in the boom ar bucket being
unable to hold their position when the spools are in
neutral or al initial spool movement.

SECTION 1 HYDRAULICS

5. Check the spoaols for scoring or wear. The sgools are
selectively fitted to each section. Because of this selec-
tive fitfing, the spools are notinterchangeable or serviced
individually.

6. Inspect the spool bores in each section for scoring or
wear.

7. Check the relief valve and relief valve seat in the control
valve housing for scaring or wear,

8. Inspect the O-ring counter bores and ground surlaces of
each section.

ASSEMBLY —

1. Replace the four O-rings in each valve section.

NOTE: Use section nuts only with section bolls. NO LOCK
WASHERS! All bolts are stress proof material and
should be replaced only with original equipment
replacement parts.

2. Replace valve sections on assembly studs in the same
order in which they were removed. O-ring counter bores
should be to the [eft when facing the front of the valve.

NOTE: Use care in replacing valve seclions to avoid
dislodging O-rings from counter bores.

3. When all valve seclions are positioned on section bolts,
replace nuis and tighten evenly {o 32 ft. Ibs. (43 N.M.}
torque.,

CAUTION: H sectlion bolis are not tightened to the proper
torque, vaive spools may bind or stick, or cause
section seals {o exirude.

4. Install new back-up washers and O-rings on the six load
check plugs (6}. Install the load check valves and lorque
to 20 it 1bs. (27.2 N.M.) {fig. 1.3.5¢).

5. Lighlly oil new O-ring and carefully work it back on [he fift
section spool.

6. Carefully inseri the tilt section spool into the tilt section

(4).

Do not intermix parts from

IM PD RTANT one spool with another. Keep

spool parls separate.

7. Replaceendcap (12) and torgue the screws 1o 1011 Ibs.
(13.6 N.M.}.

8. Lightly oil front O-ring and back-up washer. Slide new
Q-ring over valve spool and insert in seal counterbore.
Instalt metal back-up washer, retainer plate washer and
retainer plate. Torque the screws to 10 ft. Ibs. (13.6
N.M.) {fig. 1.3.5¢).
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10.

11.

12.

13.

5.

16.

17.

18.

19,

20.

21.

Lightly oil new O-ring and carefully work it back on the
auxiliary section spool.

Carefully insert the auxiliary section into the auxiliary
section.

Instail the end cap and torgue the screws to 10 fi. Ibs.
{13.6 N.M.}.

Lightly oil new fron O-ring. Slide new O-ring over valve
spool and insert in seal counterbore. install metal back-
up washer, retainer plale washer and retainer plate.
Torgue the screws to 10 ft. Ibs. {13.6 N.M.).

Lightly cil new quad-ring and carefully work it back aver
the boom section spool.

. Useasmall altlen wrench to seat the quad-ring inside the

collar,
install new Q-ring in the collar.

Siide the metal ring back over the spool and into the
collar.

Carefully insert the lift seclion spool info the lift section.

Replace spacer and end cap (12). Torque end cap
screws to 10 . Ibs. {13.6 N.M.).

Lightly oit new frant O-ring. Slide the new Q-ring over
valve spoo! and inser in seal counterbore. Install metal
back-up washer, relainer plate washer, and retainer
plate. Torque the screws fo 10 ft. Ibs. (13.6 N.M.).

tnsert the new rear refief O-ring into the inlet cover {1}.
Ensure the O-ring is seated firmly in the seal counter-
bore.

Install new back-up washer and front O-ring on the reliet
valve (fig. 1.3.5d).

ADJUSTABLE RELIEF VALVE

@

1. O Ring Seal

2. Back-up Ring
3. Acorn Nut

4. Adjusting Siem
5, Hex Jam Nut

6. Poppat

2372 Fig. 1.3.5d
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SECTION 1 HYDRAULICS

22. Install the relief valve and torque fo 20 ft. tbs. (27.2
N.M.).

1.3.6 Spool Seal Replacement:

Itis nol necessary o remove the hydraulic conirol valve from
the loader or to remove the spools fram the valve body to
replace the spaal seals.

The following instructions refer to replacement of the spool
seals on the tilt section. The procedure on the other two
sectians is the same with the exception of the boom secticn
spool, which has a collar on the floatl out positioner with a
quad seal and O-ring. Refer 1o section 1.3.5 {or additional
information.

The control valve is more readily accessible from the
underside of the loader. To gain access to the control valve
from the underside of the loader the belly pan mus! be
removed. Jack up the loader and block securely. Remove
bolis securing belly pan and remove.

To prevent personal injury
never work under a loader
unless it is blocked securely.

A\ WARNING

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

IMPORTANT

To avoid personal injury do
nol start the engine uniess
you are in the seat with the
seat beft fastened around you.

1. Remove any altachment, 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 raised posi-
tion unless the boom locks
are engaged.

2. Remove the seat and the hydrostatic shield and bely
pan.



To avold ‘JEFSOHM injury
never repair or tighten hy-
WA RN' N G draulic hoses or fittings with
the engine running or the
system under pressure,

3. Disconnect the foot pedal linkage at the control valve
spool (fig. 1.3.6a).

Control valve spool

Foot pedal linkage
2343 Fig. 1.3.6a

VALVE SECTION

1, Terque 1o

/ 20 1t1bs (27.2 Nmy)

\""“3.10rqué 10
)
10 ttibs (13.6 Nay

6 5

1. Load Check Valve
2.Valve Spool
3.Betainer Assembly

4, Plate washer Retainer
5. Back-up Washor

2371 6.0-Ring Seal Fig. 1.3.6b

SECTION 1 HYDRAULICS

10.

11.

Remove the two end cap screws and remove the tilt
seclion end cap.

Remove the retainer plate and retainer plate washer
from front of tilt section.

Ensure fron{ of tift section spool is clean and free of
paint.

Remove the {ilt section spocl by grasping the spool
positioner and gently pull the spool out thraugh the back
of the section.

Remove the O-ring and metal back-up washer from the
front of the spool bore. Discard the O-ring.

Work the O-ring towards the front of the spool. Remove
and discard the O-ring.

Lightly oil new Q-ring and carefully work it back on the till
section spool.

Carefully insert the tilt section spool into the tilt section.

Do not intermix parts from

| M PO RTA NT one spool with another. Keep

spool parts separate.

12.

13.

14.

15.

16.

Replace end cap and torque the screws 1o 10 ft. Ibs.
{13.6 N.M.).

Lightty oil front Q-ring and back-up washer. Slide new
O-ring over valve spool and insert in seal counterbore.
Install metal back-up washer, retainer plate washer ang
retainer plate. Torque the screws to 10 ft. ibs. {13.6
N.M.} (fig. 1.3.6b).

Reinstall the belly pan.
Reconnect the {ool pedal linkage.

Start the engine and check for leaks.

To aveid personal injury do
WARNING not start the engine unless
you are in the seat with the

seat beit fastened around you.

To avoid personal injury
never repair or tighten hy-
draulic hoses or fittings with
the engine running or the
system under pressure.
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1.4 SELF-LEVEL VALVE T233HD

SECTION 1 HYDRAULICS

2171

Fig. 1.4.1

1.4.1 Specifications:

CircUit dESION ...vvvevererieeeerevrneearimreesarenecerarns 1N 1iNE SEN-lOVE]
Intet flOW FAE wovvvreeeeee e v srneeeen. 15 GPM (56,8 min.)
Rated pressure .. .. 3000 PSI {207 Bar)
Maximum pressure v .. 4000 PSI {276 Bar)
Standard flow dn.uder setllng Port D
Standard flow divider setting Pori B 40%
Flow divider setting Port O ............ Adjustable 0% to 756%

Flow divider setting Port B Propartional from 26% to 100%
Maximum system temperatire ... 225°F (107°C)

PORT FUNCTIONS

Port A — Cannecled to boom cylinder rod port — hoom
lower
Port B — Connected to conirol valve — boorn lower
Port C — Connected to bucket rod port and teed to control
valve work port — bucket curl
Port D — Cannecled to bucket cylinder head port and teed to
control valve work port — bucket dump

1.42 Generat information:

The infine self-level valve is mounted inside the engine
compartment on the fuel 1ank.
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As with all hydraulic self-level vaives, ihe self-level feature
only works during the upward mode. Manual correction of
the bucket angle must be made using the buckel foot pedal
control on the down cycle.

1.4.3 Adjustment:

1. Start the loader and allow the engine to warm up for five
minutes before operating. Lower the seat bar and ad-
vance the throttle to full on position.

To avoid personal injury do
not start the engine unless
YT [®] vou are In the seat with the
seat belt fastened around
you.

2, With the boom {ully down level the buckel.

Fully retract pins before rais-
ing or towering boom arms.

IMPORTANT




3. Raise the boom and observe whether the bucket remains
level during the upward cycle. if during upward operation
the bucket does not remain level adjustment to the
hydrauiic self-level valve is nacessary.

To prevent personal Injury
do not operate the ioader
without [owering the seat bar,
fastening the seat belt and
keeping feet on the control
pedals.

A\ werninG

4. Determine which way the bucket tilts during upward
aperation ot the boom.

5. Lower lift arms, ground bucket and shut off the loader.

Taavoidpersonal injury stop

the engine, lower the boom
WA R N I N G arms and engage the parking
brake and check that the foot
pedals are locked before get-
ting out of loader.

6. Open rear door, Remove the cover from the adjustment
cap on the rear of the sell-ievel valve, See fig. 1.4.3a.

Adjustment
) - cap
-~ -
~”
. _

Counternut

Set screw

Cover

2180 Fig. 1.4.3a

SECTION 1 HYDRAULICS

To avold personal injury: Never
repair or tighten hydraulle
hoses or fittings with the en-
gine running or the system
under pressure.

A\ vwARNING

7. Turn adjustment screw “in” or "clockwise” a slight
amount if bucket filts down during upward operation of
the boom. See fig. 1.4.3b.

Turn adjustment screw “out” or “counter-clockwise” a
slight amount if the bucket tilts up during upward opera-
tion ot the boom. See fig. 1.4.3b.

Bucket Angle

S5a1 screw

Turn Ciockwise — bucket tilts up

Bucket Angle

¥

1 T

Turn Counter -clockwise —bucket tilts down
2181 Fig. 1.4.3b

-a.v.;h,‘:l:’,‘t Ry E“_i'}_ (LN

Ta avold personal injury do
not start the engine unless
you are |n the seat with the
seat belt tastened around you.

8. Afier adjusiment, tighten the counternut, replace lhe
cover on the adjustment cap and test seli-leveling circuit.
If necessary repeal steps 1 through 8.

Keep the rear door closed
excepl for servicing. Make
sure the door s closed and
latched betore operating the
loader,

IMPORTANT
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1.5 HYDRAULIC CYLINDERS

SECTION 1 HYDRAULICS

T “0-Ring

: i
Gland Rod Seal Back-up Waosher

2231

Pistan -

-

p
Ring Wear Ring
Piston Seal

Fig. 1.5

1.51 Specifications:

T183HD
Cylinders
{double acting) .........ocece. Lifl Till
Bore did. .coveivirinereeeeicr s 2.5in. 3.0in.
Rod dia. ....ccoverreveiviinrreeens 1.5in. 1.5in.
T233HD
Cyiinders
{double acting} ................ Lift Tilt
Bore digd. ......ccooeeeeeeiieieriinenns 3in, 2.5in
Aod did. .ccoveeiviivremeeeeeceee 2in. 1.5 0n.
*rated al 2150 P.S.1. (148 Bar)
*CYCLE TIMES (sec.) T183HD T233HD
BOOM UP .vvevveeiraereeenas 4.0 6.7
Boom down ... " 2.5 35
Bucket dump ..oeeoceiiininnn 3.0 3.0
Bucket rollback ............... 2.5 25
Total cycle time ............. 7.5 11.3

“With engine at rated RPM — 2800

1.5.2 General Information:

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

The pisten rods, which are made of high strength distortion
iree material, are precision ground and hard chrome plated.
The cylinder barrels are microphoned to close tolerance.
straighiness and smooth finish for long piston packing hie.
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All cylinders have a two piece pislon assembly made of
ductile iron and a polypac seal arrangement consisting ol a
piston seal and lwe wear rings.

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

Three lypes of outer gland seals are used. The first type
consists of an ‘0" ring with a teflon back-up washer installed
ah the low pressure side of the ‘O’ ring. The second type
consists of an ‘O’ ring which seals beiween the gland and the
end of the cylinder barrel. The third type contains both of the
above seal arrangements. The seal kit contains seals o
service all types of glands.

1.5.3 Testing, Piston Seals:

It the boom or bucked cylinders will drifl down with the control
valve in neutral position, and with no external leaks in the
hydraulic system, the lollowing test will indicate it oil is
leaking by the cylinder piston seal. Before performing the

‘test ensure the fool pedals are not binding and the hydrautic

cantrol valve spools are centering in neulral 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 lhe ground.

2. Lower the lilt arms completely down. Shul off the engine
and cycle the foot pedals io release hydraulic pressure.



To avoid personal injury
never regalr or tighten hy-
draulic hoses or fittings
with the engine running
or the system under pres-
sure.

3. Disconnect the hydraulic hose from the boom cylinder
rear port (fig. 1.5.3a). Cap the hose.

SECTION 1 HYDRAULICS

When making repalrs to
the hydraulic system, keep
all parts clean and re-
move dirt from the work
area. Use caps and plugs
an a2l lines and openings.

IMPORTANT

o R . .

" Disconnect and
© cap hose. -~ .

1360 Fig. 1.5.3a

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

5. If oil leaks from the rear boom cylinder pon, remove the
cyiinder or cylinders and make repairs as needed (see
section 1.5.4 and 1.5.5). 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 ihe boom
cylinder.

BUCKET CYLINDERS:

1. Remove any attachment, raise the boom arms and
engage the boom lock.

To avold personal injury
do not work en a Ipader
with the boom arms in a
raised position unless the
boom loeks are engaged.

A\ WArNING

2. Extend the buckel cylinders full stroke. Shut off the
engine. Cycle the foot pedals to release hydraulic pres-
sure.

3. This test must be periormed with the engine running.
Block the loader securely with all four wheels clear of the
ground.

To avold personal injury
never repalr ortighten hy-
draulic hoses or fittings
with engine running or
the system under pres-
sure.

4. With the engine oif, disconnect the hydraulic hose from
the bucket eylinder frent port (fig. 1.5.3b). Cap the hose.

A\ arninG

To avoid persenal injury
do not stand or allow
anyone to stand under the
boom arms while perform.
ing this test,

\ Bucket cyhndet tram oo,

]

1923 Fig. 1.5.3b
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SECTION 1 HYDRAULICS

5. Start the engine. Push down on the toe of the bucket foot
control pedal.

6. If oil leaks from the front bucket cylinder port. remove the
cylinder or cylinders and make repairs as needed (see
section 1.5.4 and 1.5.5).

if there is no leakage from the front bucket cylinder port
check for internal leakage at the control valve {see
section 1.3.5).

7. Shut off the engine. Reconnect the hydraulic hose 1o the
front bucket cylinder port.

1.5.4 Cylinder, Aemoval:
BOOM CYLINDER — REMOVAL.:

1. Stop the engine and cycle the foot pedals to relieve any
hydraulic pressure in the system,

2. Put a flcor jack under the boorn arms {fig. 1.5.4a).

g
{

1363 Fig. 1.5.4b

|
N\

/

6. Remove the pivot pins (tig. 1.5.4¢). Place a support under
the boom cylinder to prevent the cylinder from falling
when the pivol pin is remaoved.

&

{i
\

{

1628 1.5.4a

3. Lock the boom lift 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 cylinders can be removed.

5. Remove the locknut. washer and boll from the pivot pin at 1364 Fig. 1.5.4¢c
the rod end of the boom cylinders {fig. 1.5.4b).
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SECTION 1 HYDRAULICS

7. Remove the hydraulic hgse from the front and rear ports
on the boom cylinder (fig. 1.5.4d). Cap cylinder poris and

hoses.

8. Remove the pivot pin (fig. 1.5.4f).

Tiee
“-".':':\

e

1924 Fig. 1.5.4d
8. Remove the locknut, washer and bolt at the base of the
cylinder (fig. 1.5.4e).
1368 Fig. 1.5.4¢

10. Remove the boom cylinder frorn the loader.
11. Lower the boom arms and remove the floor jack.

BUCKET CYLINDER — REMOVAL:

1. lower the boom arm, remove any attachmentand extend
the bucket cylinders until the top edge of the guick-tach
frame is resting on the ground.

Shut off the sngine. Cycle the hydraulic pedals i release

any pressure.
2. Disconnect the hydraulic lines from the bucket cylinder

{tig. 1.9.4q).
Cap the cylinder hoses and the hydraulic fithngs.

Fig. 1.5.4e
31
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1925 Fig. 1.5.4g

3. Remove the locknut, washer and bolt at the rod end oif the
cylinder (fig. 1.5.4h).

Fig. 1.5.4h

1340

SECTION 1 HYDRAULICS

4, Remove the pivot pin (fig. 1.5.4j).

Fig. 1.5.4f

5. Remove the locknut, washer and bolt at the rear bucket
cylinder bushing {iig. 1.5.4k}.

Ak,

.1926

6. Support the bucket cylinder to prevent it from falling and
remove the pivot pin (fig. 1.5.41).
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1927 Fig. 1.5.41

7. Remove the cylinder from the loader.



SECTION 1 HYDRAULICS

1.5.,5 Cylinder Disassembly and Inspection

Back up Washer
Gland O-Ring

Rod Seal

Gland ©-Ring

Wiper Seal Gland

Cylinder Rod

Greasa Fitting ®

///
-

Shaft O-Ring

Piston Rear Section

Piston Seal [~Wear Rings

Piston Front Section

1928

Spacer (nuom Cyl. Only)

® Cylinder Barrel
Locknut

Grease Fitting

Fig. 1.5.5

Before disassemhling the hydrauiic cylinder, clean the body
with a suitabje solvent. Ensure all openings are plugged to
prevent solvent entering the cylinder.

IMPORTANT

M —

When making repairs 10 the
hydraulic system, keep all
parts clean and remove dirt
fromthe work area. Use caps
and plugs on all lines and
apenings.
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SECTION 1 HYDRAULICS

DISASSEMBLY: 8. Remove two piece piston assembly from the cylinder rod
1. Place the base end of the cylinder in a vice and support (fig. 1.5.5d).
the front end of the body (fig. 1.5.5a). Remove the plugs
frorm the hose ports.

2. Using a spanner wrench, unscrew the gland from the
cyiinder barrel (fig. 1.5.6a).

y ';\'t:\ Spanner
Y Wrench

1367 Fig. 1.5.5d

6. Remove and discard the O-ring from the end of the
cylinder rod (fig. 1.5.5e).

1355

3. Remove the rod, gland and piston assembly from the
cylinder barrel (fig. 1.5.5b}.

.
N

NN

AT

g “1

1358 P
1

i

4. Place the rod end in a vice and remove the nut (fig.

1.5.5¢). 1356 Fig. 1.5.5¢e

B 7. Remove the gland assembly from the cylinder rod (fig.

1.5.510),

1354 1349 Fig. 1.5.5¢
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8. Remove and discard the wiper seal, rod seal and O-rings

and teflon back-up washer from the gland assembly {fig.

1.5.59).

SECTION 1 HYDRAULICS

‘0" Ring

Wiper Seal

Rod Seal

2233 Fig. 1.5.59

9. Remove and discard the wear rings and piston seal from
the piston assembly (fig. 1.5.5h}.

Wear Rings

Piston Seal

1353 Fig. 1.5.5h

3. Inspect the gland for nicks, burrs or other damage. Minor
damage can be repaired using a fine abrasive. Smooth

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

4. inspect the gland threads for damage.

5. inspect lhe piston assembly for damage. Remove minor
scralches or damage with a fine abrasive,

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

7. Inspect the cylinder barrel threads for damage. The
threads musl be in good condilion because of the high
torque required to secure the gland assembly.

ASSEMBLY:

1. Instalt a new gland rod seal by forming the seal into a U’
shape. seating it in its groove, and straightening the seal
back into its ariginal shape (fig. 1.5.5i).

2. Install a new rod wiper seal in the gland (fig. 1.5.5i).

INSPECTION:

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

2. Inspect the cylinder rod threads. The threads must be in
good condition because of the high torque required to
secure the piston assembly.

Rod Seal

Gland ‘0~ Ring

Wiper Seal

2234

Fig. 1.5.5i
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3. Three types of gland sealing arrangements have been
used on the boom lift and bucket it cylinders {fig. 1.5.5]).

SECTION 1 HYDRAULICS

5. Coatthe cylinder rod with light oil and assemble the gland
assembly (fig. 1.5.5k) on the rod.

GLAND SEALING

STYLE 1

ARRANGEMENTS

1349 Fig. 1.5.5k

6. Install a new O-ring on the cylinder rod (fig. 1.5.51).

2388 Fig. 1.5.5]

4, Assemble each as follows:

STYLE 1 — Install a new gland O-ring and back-up
washer. Ensure the back-up washer is on
the rad end side (low pressure side) of the
O-ring (fig. 1.5.5)).

STYLE 2 — Install a new gland O-ring {fig. 1.5.5j).

STYLE 3 — Install iwo new gland O-rings and back-up
washer. Ensure the back-up washer is on
the rod end side (low pressure side) of the
O-ring (fig. 1.5.5)).
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1350 Fig. 1.5.51

7. Install new wear rings and piston seal on the two piece
piston assembly (fig. 1.5.5m).

~—Piston Seal
v .
Piston Pisicon
Front Rear
Section Section
Wear
Rings
1381 Fig. 1.5.5m




8. Install the piston assembly on the cylinder rod (fig.
1.5.8n).

~
e

SECTION 1 HYDRAULICS

9. Place the cylinder rod in a vice and insiall the nut. Torque
the nut to 175-200 ft. lbs. (237-271 N.M.) (fig. 1.5.50).

1354

10. Ceat gland and piston seals with light oil. Install the
cylinder rod assembly in the cylinder barrel (fig. 1.5.5p).

A -_l P LR
Fig. 1.5.5p ~
S

1358

11. Clean and degrease the gland threads and the cylinder
barrel threads by spraying with Loctite Primer T (Loctite
product no. 74756). Allow the paris to dry 5 minules.

12. Carefully apply Loctite Medium Sirength Adhesives
Sealant 242 {Loctite product no. 242-31), 1o the gland
threads. Apply a SMALL drop of Loctite 242 on the
center of the gland threads. Turn the gland 180 degrees
and apply another SMALL drop of Loclite.

Do not use an excessive
amount of Loctite. Otherwise
future service of the cylinder
may be difficult.

13. Place the cyiinder body in a vice and using a spanner
wrench tighten the gland (fig. 1.5.5g).

14. Cap the hose pori openings on the cylinder body unlil
the cylinder is reinstalled on the toader.

Spanner

o
1355 Fig. 1.5,

5q

1.6 HYDRAULIC OIL FILTER
1.6.1 Speclfications:

Fill®r YR8 e e replaceable element
Filtration rating ... oo e 10 micron
Filtering ared ......ccccevcemveicinninncvieine 800 sqg. in. {5161 cm)
Relief valve setting...........ccoeeen, 17-19 P51 {1.2-1.3 BAR})
Case CaPACHY .o s e 1.5 gts. (1.4 1)
Max. operating pressure.........cceeee. ... 250 PSI (17.2 BAR)
Max. operating temperature. ..o veeeviinn, 250°F (121°C)
Case torQUE....cicrs et 30 ft. Ibs. {41 N.M.)
initial filter replacement ... 50 hrs.
Filler replacemeant (BVery) .......cooevveiceeeieeereeeenns 150 hrs.

1.6.2 General Information:

The hydraulic oil filter {fig. 1.6) is located on the left hand side
of the machine inside the rear door.

The 10 micron. replaceable element filters all oil returning
from the control valve before it enters the oil cooler and
returns to the oll reservaoir or enters the hydrostatic drive
system charge pump. The filter material is a resin impreg-
nated cellulose which features an accordian pleated design
1o provide maximum filtering area. A bypass relief valve buill
into the replaceable element diverts oil from {he lilter when
more than 17-19 PSI (1.2-1.3 BAR) differeniial pressure s
required to force oil through the element.

1.6.3 Filter Replacement:

The hydraulic filter must be changed aiter the first 30 hours of
operation and every 150 hours therealter. Clean the filier
case with a suitable solvent before disassembly.

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

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

A\ warNING

2. Open the rear door. Using a 1 1/4 inch wrench, remove
the fillter case and element {fig. 1.6.1).

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

4. Instalt the filter element in the case making sure the relief
valve built inlo the filter element is at the bottom of the
filter case,

5. Screw the filler case onlo the head assembly, Torque the
filter case to 30 il. Ibs. (41 N.M.). Do not overtorque the
filter case. Thecase material is aluminum and may crack
if overtorqued.

EIIT AT IVTOD GO

‘.
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1.7 OIL COOLER

1.7.1 Specifications:
Rating BTU per min. 183HD ... 420
Rating BTU per min. 233HD ... .o 920

Max. working pressure .........
Min. burst pressure ..........

conneeen: 300 PSI (34.5 BAR)
1500 PS1 {103.4 BAR)

Na. of tubes 183HD ... ... 14
No. of tubes 233HD . 36
No.-of fins per inCh ... 7
FiN QUGE «.ovee et e 018 (457 mm)
Core area 183HD ....coviieece i, 140 sq. in. (903 ¢nv)
Core area 233HD ..o 348 sq. In. {2245 cm)

1.7.2 General Information:

The hydraulic oil cooler {fig. 1.7.2) is mounied on the inside
of the rear door. All hydraulic oil returning from the hydraulic
contral valve circulates through the cooler belare returning
to the hydraulic reservoir or entering the hydrostatic drive
systermn charge pump. Air forced through lhe it cooler fins by
the engine fan cools the oil.

1.7.3 Cooler Service:

The hydraulic oil cooler should be checked daily for din
buildup on the cooling fins. If the air flow through the cooling
{ins is blocked or reslricied overheating of the hydraulic
system will occur. Clean any dirt buildup on the cooling with
compressed air.



SECTION 1 HYDRAULICS

To avoid eye injury use
safely goggles when using
alr pressure o clean the oil
cooler.

2 Outiet
A Hose

1376 Fig. 1.7.2

1.8 OIL RESERVOIR

1.8.1 Specifications:

Reservoir Capacity .......coocceoeeei e 18 gal. (68 1)
O IYPE e ree e e emvnsseeeneeee .. 10W30 AP, SE, CD
No. of suction filers ..o 2
Suction filter rating ... 100 micron
Breather cap filler .....cocoicece i 10 micron
Filler inlel SCreen .....cccooveereiiiicieeee et 30 mesh
Change ofl 8Very ... 1000 hours
Change suction fillers every .........c.cccovinneens 1000 hours

. Oil reservoir
. Filler cap ass'y.

. Max. ail check
Min. oil check

R
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Pump:motor drain ports 9. Suction filter (2)

Temperature sender 12, Hyd. oil heater

FIGURE 1.8

7. Gear pump suclion port
8. Cooler return port

10. Cover plaie
11. Drain plug

(optional)

Fig. 1.8
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1.8.2 General Information:

The hydraulic oil reservoir is located at the rear of the loader
on the left hand side {fig. 1.8). The reservoir is completely
separate from all chain and gear drives to eliminate con-
tamination. A magnetic drain plug is insialled in the bottom of
the reservoir to assist in removing metal partictes from the
ail.

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

The filter is also equipped with a 30 mesh screen. Qil flowing
1o the hydraulic gear pump or returning to the reservoir from
the ofl cooler pass through two 100 micron suction filters
located inside the hydraulic reservoir (fig. 1.8}

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

1.8.3 Checking and Adding Oil:

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

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

jury d
“ WARNING :gia:grigig: 2?1??;;32;%113

the engine running.

3. Open the rear door.

4. Qpen the bottorn or minimum oil level check cock (fig.
1.8.3a). If oil flows from the check cock the leve! is
satisfactory.

5. Close the check cock.

ADDING OIL:

1. Open the top or maximum oil level check plug (fig.
1.8.3a).

40
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Maximum Level
Check Coek ‘

.

=l 7 Minimum Level )
rj"‘af,r Check Cock ‘ -

-

St

1112 Fig. 1.8.3a

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

A\ warninG

2. Remove the fitler cap (fig. 1.8.3b).

3. Inspeci the filler screenin the filler neck for damage. It the
filler screen is damaged replace it

4. Using a clean container add 10W38 API Classification
SE, CD until it flows from the maximum level check cock.
Total reservoir capacity is 18 gal. (68 I).

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

NOTE: If the reservoir has been completely drained refer 1o
the start up procedure section 1.2.6 to preveni damage io
the hydraulic components.

DRAINING THE OIL RESERVOIR:

Change the hydraulic ail after 1000 operaling hours or il the
oil has become contaminated or after any major hydroslatic
drive system repair.

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

To avoid personal inury do
not work on a lcader with the

bo i i-
A vrrnine B

are engaged.




2. To drain; remove the drain plug located at the bottom of
the hydraulic oil reservoir (fig. 1.8.3d}.

When refilling use only 10W30 APl Classification SE/GD
engine oil. Total reservoir capacity 18 gal. (68 I).

NOTE: I{ the reservair is completely drained refer to the start
up procedure section 1.2.6 to prevent damage to the
hydraulic components.

1380 Fig. 1.8.3b

SECTION 1 HYDRAULICS

Qil Reservoir

Drain
Fig. 1.8.3d

1080

1.8.4 Filter Replacement:

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

1. Drain the oil from the hydrauviic oil reservoir (refer io
section 1.8.3).

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

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

A\ warniNG

3. Remove the inspection cover.

4. Remove the two 100 micron suction filters (fig. 1.8.4).
5. Install two new suction filter efements.

6. Install the coverplate. Seal with silicon.

7. Reiill the oil reservoir using 10W30 API Classification

SE:CD only. Total reservoir capacity 18 gal. (68 ).
NOTE: If the reservoir is completely drained reter to the start
up procedure .section 1.2.6 o prevent damage to the
hydraulic components.

Hydraulic Suction Filters

Fig. 1.8.4
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1.9 TROUBLE SHOOTING — HYDRAULIC SYSTEM

SECTION 1 HYDRAULICS

Prablem Cause Corrective Action Refer to
Section
Loss of hydraulic power Reservoir low on oil Check for leaks. 1.8.3
(no flow from gear Fill reservoir with
pump) 10W30 AP,
SE/CD cil.
Universal joint Inspect and replace
between engine and damaged parts. Check
pumg failure tor misalignment,
Gear pump not Inspect and replace 1.2.4
functioning damaged pans. 125
Hydrostatic charge Inspect and replace 2.2.6
pump shaft failure damaged pars.
Spline coupling Inspect and replace 2.2.6
between front and rear damaged pars.
hydrostatic pump
tailure
Loss af hydraulic power Auxiliary foot pedal Disengage.
{fult ftow from gear engaged
pump)
Foot pedal linkage Inspect and adjust or 4.2
disconnected or repair.
binding
Relief valve failure or Check pressure and 1.3.3
out of adjustment adjust or repair.
Hydraulic action jerky Reservoir low on oil Check for leaks. Fill 1.83
with 10W30 API SE!
CD ail.
Foot pedal linkage Inspect and adjust or 4.2
wOoin or l0ose replace damaged
parts.
Air in hydraulic system Check lor leaks
between oil reservoir
and pump, Bleed
system by extending
and relracting boom
cylinders several
limes.
| cad check valve not Inspect and replace 1.3.5
functioning damaged parts.
Control valve spoul inspect and replace 1.35

spring return
mechanism not
functioning

damaged parls.
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Boom raises slowly al Reservoir low on vi Check for leaks. Fill 1.8.3
full RPM with 10W30 AP} 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 BPM 4.4
and resel.
Boom raises slowly at Relief valve failure or Check pressure and 1.3.3
full APM out of adjustment adjust or repair.
Gil bypassing one or Check piston seals lor 153
both boom cylinder leakage and repair.
pislon seals
Imternal leakage in Tesi gear pump flow 1.2.3
gear pump and repair. 1.2.5
Internal leakage in Inspect control valve 1.35
control valve and repair.
Bucket or boom Externa)l leak between Inspect and repair.
cylinders will not supporl control valve and
a load {leak down} cylinders
Control vatve spool not Check foot pedals for
centering binding repair.
Check for damaged 1.3.5
spring return
mechanism on control
valve spools.
Oil bypassing one or Check piston seals for 153
both cylinder piston ieakage and repair.
seals
Internai leakage in Inspect control valve 1.3.5
control vaive and repair.
Hydrauiic oil Reservoir low on ail Check for leaks ang fill 183
overheating with 10W30 API SE/
CD oil.
Qit conler plugged or Clean the cooling fins. 1.7.3

dirty (also check
engine radiator)

Auxiliary foot pedal
engaged

Disengage.
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Engine RPM loo slow

Check engine RPM
and reset.

Engine cooling tan
reversed

Check fan and install
cotrectly.

Reliei valve failure or Check pressure and 1.3.3
out ol adjustment adjust.

Temperature sender Replace.

defective

Wrang type of fluid Replace. 1.8.3

used
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HYDROSTATIC DRIVE SYSTEM

HYDROSTATIC DRIVE CIRCUIT 2.1
SpeCifications ..o 2.1.1
General information........cccococeieine e 2.1.2
Contral FURCHONS ..ovc e e 2.1.3

HYDROSTATIC PUMPS 2.2
SPECHICALIONS 1oooteerrvecer e eressr s e eres e 221
General information ... 222
PUMP, removal ... 223
Pump, replacement ..., 2.2.4
Pump, disassembly ... 2.2.5
Pump, inspection...........cccco i 2.2.6
Pump, reassembly.......c.cocniiiinren 227
Charge pump, removal ... reernenn 2.2.8
Cam plate, seal replacement ...........ccoccccvveevenens 2.2.9

Rear pump shalft seal, replacement..................2.2.10

HYDROSTATIC MOTOR 2.3
Spacifications ........
General information
Motor, removal ........ ‘
Motor, replaCemMBNt ... .. i e 2238
MOtor, diSASSEMDBIY ..o e 2035
Motor, inspection ..
Motor, reassembly ... . 2.3.7

TROUBLE SHOOTING 2.4

A5



2 HYDROSTATIC DRIVE SYSTEM

21 HYDROSTATIC DRIVE SYSTEM

2,11 Spegcifications:

Pump 1ype .o

No. of drive pumps

MOUNENG i

Rotation {viewed from
shal end) ...............
Displacement |

Operating speed .................
Relief valve setling ............

No. relief valves per pump

Max. surge pressure ...

Max. allowable case

PrESSUME «.ooeieeeeereeceaie e

Motor Iype i
Displacement .........ccooeein

Reservoir capacity .............
FILIG YPE e nenininiins

Fillration ......ocvvrvrvereeir v eernes
Reservair filtration ...............

46

T183HD T233HD

Hydrostatic,
variable displacement,
reversible pislon
2
Tandem

R.H.
2.48 in.“REV
{40.64 cm’}
2800 RPM
3750 PSI
(258.5 BAR)
2
4150 PSI
(286 BAR)

25 PSI
(1.7 BAR)
Geroler, Torque Motor
2.48 cu. in.
(40.84 cm}

18 gal. (B8 1)
10W30 API classification
SE/CD
10 micron
Two, 100 micron elements

21.2 Generalinformation — Hydrostatic Drive Circuit:

The hydrostatic drive system (fig. 2.7.2) consisis of two
hydrostatic variable displacement pisten pumps (5) and (6),
mounted in tandem, and connected through high pressure
lines to two fixed displacement torque molors (7). Hydro-
static pump {5} and the R.H. torque motar {7) provide power
through a chain drive to the wheels on the R.H. side of the
loader. The rear pump (6) and torque moter (7) provide drive
power to the L.H. wheels.

The hydrostatic pumps (5) and {B) are connected directly to
the engine through a double universai joint located between
the rear pump (6) input shaft and the engine tlywheel.

The steering levers, which control both the loaders speed
and direction are connecled through a mechanical linkage o
the two hydrostatic pump camplate shaits (15) which coniral
the flow of cil from both pumps. As the steering levers are
meoved, oil is pumped from the hydrostatic pumps io the
{orque motors {7) whichin turn drive the loader wheels. Drive
speed is conirolied by the amount the steering levers are
moved which controls the volume of oil pumped from the
variable displacement pumps (5) and (6} to the fixed
displacernent torgue motors (7).

The oil pumped under pressure from the hydrostatic pumps
(5) and (6) returns 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 P8I (258.5 BAR) for circuil protection.

A certain amount of leakage oil occurs internally within the
pumps and motors for lubrication as well as to remove some
of the warm working oil from the closed loop circuil. This ail
enters the pump and molor housings where it is drained
through lines (16) back 1o the oil reservoir (1).

To replenish the leakage oil from the closed loop circuits a
charge pump (13} is localed in the end of the front
hydroslatic pump (5). The charge pump draws oil from the
relurn side of the hydraulic systemn after the oil passes
through the 10 micron hydraulic filter (8) and the oil cooler
(9). The charge pump (13) supplies clean and ccoled
replenishing oil lo the front hydrostatic pump {5) through
internal check valves and to the rear hydrostatic pump (B)
through a transfer line (14). A relief valve is iocated at the
charge pump inlet port (12) 1o recirculate oil nol required 1o
replenish the closed loop cireuits.
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2.1.3 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
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 fastened around
you.

-

Fig. 2.1.3

Ta drive the loader forward in a straight line, move both
control levers forward the same amount (lig. 2.1.3a).

Ta drive the loader in reverse in a siraight line. move both
contral levers back the same amount {fig. 2.1.3b).

The loader is steered by moving one lever further {orward
than the other. To turn right move the leit lever turther than
the right lever, to turn left move the right lever further than the
left laver.

48
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For the loader to turn or “skid-steer” within ils 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 lurning the loader {fig. 2.1.3 c & d).

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

FORWARD

REVERSE

1382 Fig. 2.1.3
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2.2 HYDROSTATIC PUMPS 221 Specifications:
T183HD T233HD
Pump ype...ooovv e Hydrostatic,
vatiable displacement,
piston
No. of drive pumps............... 2
Mounting Tandem
Rotation (viewed from
shaft end)......coecciiininnn Right Hand
Displacement .......cccccvmrieenns 2.48 cu. in./REV (40.64 cm?)
Operating speed (RPM)....... 2950 2800
Relief valve setting .............. 3750 PSI (258.5 BAR)
1. Hydrautic gour pump 5. Wigh pressure raliet volve No. refief valves per pump 2
Max. surge pressure............ 4150 PSI (286 BAR)
2, Charge tranifer port &. Pressura port
Max. allowable case
3. Front hydrastatie pump 7. Camplare centrol acm PIESSUIE..... oo 25 PSI (1.7 BAR)
4. qear hydrostatic pump 8. tharge pump inlar
1931 Fig. 2.2

2.2.2 General Information:
Ceton S
M_;w:s:é . LOW PRESSURE OR CHARGE PRESSURE
. WORNING PRESSURE
. WAKIMUM HIGH PRESSURE
PRESSUAE FREE OR RETURN OIL

TRAPPED OR HIGH QR LOW STATIC DIL

VARIAGLE DISPLACEMENT .
PISTON PUMP

. ,.* " CASE DRAIK
TS T CAMPLATE CONTROL ARM TORQUE MOTOR /

CAM ANGLE ©° L o
NEUTRAL PISTON " HIGH PRESSURE RELIEF VALVE REVERSE
CAMPLATE .. |

‘ TORQUE MOTOR

CAM ANGLE NEUTRAL POSITION




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
drawn into or discharged from the pump. The pump isin a
zero displacement position and the loader remains stalion-

ary.

The purpose of the gerotor charge pump is 10 keep the
closed loop full by repienishing the oil that is lost through
internal {eakage. The gerotor 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 lo unseat both charge checks and supply oil to

2 HYDROSTATIC DRIVE SYSTEM

both sides of the pump because of the balance in pressure.
There is very little internal leakage while the camplate is in
the 0% position so the excess charge oil is bypassed over the
charge pump relief valve and is recirculated back into the
intake side of the gerotor charge pump. The oil that leaks
internally in the pump and moteor collects in their body
housings and is returned to the reservoir by the case drains
in each pummp 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 starls a
forward movement (fig. 2.2.2b). As the camplale begins to
move, the piston assemblies starl to reciprocate in the piston
block. As the steering lever continues a forward movernent
the cam angle increases. the pistons reciprocate further,
more oil is being pumped and the speed of the toader is
increased. The steering lever can be moved forward until a
fult cam angle of 17° has been reached. which also achieves
maximum volume of ot being discharged from the pump.

- LOW PRESSURAE DA CHARGE PRESSUREL
. WORKING PRESSURE
- MAXIMUM HIGH PRESSLRE

PRESSURE FREE QR AETURN DIl

TAAPPED OR HIGH QA LOW STATIC QIL I:

LHARGE PUMP INLET

VARIABLE DISPLACEMENT -..
PISTON PUMP

*~CASE DRAIN

105"
# CAMPLATE -

CONTROL ARM

CAM ARGLE ¢7°
FORWARD - =

CAMPLATE

CAM ANGLE FORWARD POSITION

TORQUE MOTOR 1

Red

Fig. 2.2.2B




When the camplate begins to move the charge check on the
discharge or pressure side seals 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 displacemeni type, delivers a
constant output torque for a given pressure throughout the
speed range ol the motor.

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

Figure 2.2.2¢ 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
syslem of excessive high pressure when the loader encoun-
ters a heavy load or stalls out.

YARIABLE DISPLACEMENT —
PISTOH PUMP

™ CASE DRAIN

# CAMPLATE
CONTROL ARM

CAM ANGLE p°
FORWARD — —

PISTON
CAMPLATE... 8

LOCK
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The high pressure surrounding the relief valve enters the
relief valve body cavily through a drilled arifice in the
cariridge. This pressurized oil that enters the relief valve
starts to push on a spool, which is seated by spring lension
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 Ihe intake side of the pump and is seated by the
spring tension within the relief valve body. The pressure of
the small volume of cil being bypassed is encugh to unseat
the relief valve and let it recirculate back into the intake side
of the pump. As the pressure continues to build on the
pressure side, a larger volume of oil flows and at a greater
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 1o unseat the relief valve and
hypass maximum volume of oil. The system relief valves
function the same for both sides of the systemn.

Cutesr Cierte
% - LOW PRAESSURE OR CHAKLGE PRESSURE
. WORKING PRESSURE
MANXIMLM HIGH PRESSUNE
PRESSUAE FAEE DR RETURN Q1L

- TRAPPED OR HIGH OR 10W STATIC Oi1L

\ TORQUE MOTOR t

v
Fig. 2.2.2C

CAM ANGLE FORWARD POSITION WITH RELIEF VALVES CROSS RELIEVING
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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 assem-
blies start to reciprocate in the piston block. As the lever
continues a reverse movement the cam angle increases. 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

YARIABLE DISPLACEMENT ..
PISTON PUMP

7 CAMPLATE-" @
COHTROL ARM

CAM ANGLE 1>
REVERSE ~''~ am

CAMPLATE

;. .GERDTOR
(“fn»@-,-'_' CHARGE PUMP

HIGH PRESSURE RELIEF VALYE
ARD

FORWAR
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..v. 1

maximum volume of oil being discharged from the pumgp.
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 1o continue supplying the
closed loap systern with a charge of oil.

in the reverse position the pump shafi still rotates in the
same direction, but the discharge of oil from the pump is
reversed, thus reversing the rotation of the motor.

fetar Ceatir
{. LOW PRESSUAE OR CHARGE PRESSURE
. WORKING PRESSURE
. MAXIMUM HIGH PRESSURE
. PRESSURE FREE COR RETURM OIL

TRAPPED OR HIGH OR LOW STATIC O

O

TORQUE MOTOR [ e -

TORQUE MOTOR i

N

Firk

CAM ANGLE REVERSE POSITION
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2.2.3 Hydraostatic Pump, Removal:

1. Remove any altachment, raise the boom arms and

engage the baom lock. Shut off the engine.

2 HYDROSTATIC DRIVE SYSTEM

To avoid persongl injury do
not work on a loader with the

WARN]N G boom arms in a raised posl-
tion unliess the boom locks
are engaged.

2. Drain the hydraulic cil from the oil reservoir. Reler 10
seclion 1.8.3 for procedure.

To avoid personal injury
never repalr or tighten hy.
WARNIN (] draulic hoses or flttings with
the engine running or the
system under pressure.

3. Remove the seat and the front shield.

4. Disconnec! the iine between the hydraulic oil reservoir
and the hydraulic gear pump at the gear purmp inlet port
(fig. 2.2.3a). Cap the hose and pump port.

1311 Fig. 2.2.3a

5. Disconnect the line between the hydraulic gear pump
and the control valve {fig. 2.2.3a).

6. Remove the two bolts which hold the hydraulic gear
pump to the hydrostatic pump (fig. 2.2.3d).

On reassembly torque the iwo mounting bolts 27-31 1.
Ibs. (37-42 N.M.).

- LYY

1321 Fig. 2.2.3d

7. Remove the hydraulic gear pump from the hydrostatic
pump.

8. Bemove the O-ring from the mounting Hange of the
hydraulic gear pump {ig. 2.2.3e).

On reassembly install a new O-ring.

9. Remove the hydraulic hose from the charge pump inlet
port {fig. 2.2.3f).

Piug the inlet porl and cap the hydraulic line.
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Fig. 2.2.31
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12. Disconnect the high pressure lines between the pump

and motor at the pump (fig. 2.2.3]).

If the rear pump is io be removed disconnect the rear
pump high pressure lings.

Plug the pump ports and cap the hydraulic lines.

10. Disconnect and remove the charge pump transfer line
belween the front and rear pump (fig. 2.2.3g). Cap the
line and plug both transfer ports.

Charge Pump Transfer
Line

1933

Fig. 2.2.3g

11. Disconnect the drain line from the front hydrosiatic
pump (fig. 2.2.3h). Cap the drain line and plug the pump
port.

54

Fig. 2.2.3j

13.

Disconnect the steering control linkage from the pump
pintle lever {fig. 2.2.3k).

If the rear pump is to be removed disconnect the
steering linkage from the rear pump.

\ \\ r/‘j‘\. ]

!_

"~

“_Pintle lever

Fig. 2.2.3k

14. Remove the bolt from the front pump mounting brackes

15.

16.

17.

8.

19.

(fig. 2.2.30).

Remove the mounting bolts which secure the front
pump to the rear pump (fig. 2.2.3m).

On reassernbly torgue the mounting bolts 55-60 ft. Ibs.
(75-81 N.M.).

Remove the front pump from ihe loader.

Rermove the mounting bolls which secure the rear pump
o the frame.

Remove the rear pump from the loader.

Remove the splined drive coupling from the rear pump
(fig. 2.2.3n).
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Fig. 2.2.3]

1394 Fig. 2.2.3m

1305 T Fig. 2.2.3n

2.2.4 Hydrostatic Pump, Replacement:

1. Line up the universal joint with the splines on the rear
pump shaft and install the rear pump in the loader (fig.
2.2.4a). Install ihg rear pump mounting bolls.

1400 Fig. 2.2.4a |

1395 oA

3. Install the froni pump in the loader. Torque the mounting
boits 55-60 ft. Ibs. (75-81 N.M.) (fig. 2.2.4¢c).

Front Pump--
Fig. 2.2.4¢c -
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4. Install the front pump mounting bracket {fig. 2.2.4d}.

Fig. 2.2.4d

5. Reconnect the steering control linkages to the front and
rear pumps (fig. 2.2.4e).

\\\ |
\Pintle Lever

2398

Fig. 2.2.4¢

6. install the high pressure lines between the pumps and
motors {fig. 2.2.41).

. 0(
,/@

/a

High pressure line

1935 “Fig. 2.2.4

2 HYDROSTATIC DRIVE SYSTEM

7. Install the pump drain lines (fig. 2.2.4g).

rain Lines

1934

B. Install the charge pump transfer line between the front
and rear pump {fig. 2.2.4h).

Charge Pump Transfer
Line

- .—3:‘.- l:/ o —)K\-I o _:_'l ;’-' ',','I Y .\:
NN N 2] H ."@
1933 Fig. 2.2.4h

9. Install the hose irom the oil reservoir io the charge pump
inlet port on the pump (fig. 2.2.4j).

Fig. 2.2.4j
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10. Install the hydraulic gear pump (fig. 2.2.4k).

Torque the gear pump mounting bolts 27-31 1. los. (37-
42 NM.).

1321 Fig. 2.2.4k

12.

Reconnect the gear pump inlet hose and install the hose
between the gear pump outlet and controt vaive.

. Refill the hydraulic reservoir 1o the proper fevel with

10W30 API classification SE/CD oil.

Before starting the loader refer lo the start up procedure
in section 1.2.6 to prevent damage 1o the hydraulic or
hydrostatic components.
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2.2.5 Hydrostatic Pump, Disassembly:

1938 Fig. 2.2.5
1, Retaining ring 12. O-ring 23. Pin keeper 34. Spring 45, Adaptor plate
2. Shaft seal 13. Gamplate cover 24, Pin (3) 35. O-ring 46, Poppet
3. Washer 14. Retaining ring 25. Washer 36. Plug 47. Spring
4. Retaining ring 15. Camplate cover  28. Spring 37. Key 48. Washer
5. Thrust race 16. O-ring 27. Washer 3B. Back-up washer 49. Retaining ring
6. Thrust bearing 17. Camplate 28. Hetaining ring 39. O-ring 50. Bearing
7. Drive shaft 18, Rotating group 29. Gasket 40. Check valve 51. Cap screw
8. Bearing 19. Piston {9) 30. Bearing 41. Charge pump kit
9. Heusing 20. Spider 31. Dowl pin (2) 42. Inner gerotor
10. Needle bearing  21. Spider pivot 32. Back plate 43. Outer geroior
11. Inner race 22. Piston block 33. Relief valve 44, O-ring
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Betore 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 untess otherwise
noted.

To avold eye injury use
TN EN 63 safety goggles when clean-
ing with compressed air.
When making repairs to the
hydrostatic system, keep alt
lM PO HTANT parts clean and remove dirt
from the work area. Use caps
and plugs on all lines and
openings.

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

2. Use a plastic hammer and tap the adaplor plate to loosen
it from the back plate. Remove the adaptor plate from the
pump assembly {fig. 2.2.5b).

2 HYDROSTATIC DRIVE SYSTEM

Do not intermlx pars from
one pump with another. Keep
all pump paris separate.

IMPORTANT

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

Poppet T
@ Poppet
Spring
/ Retaining
Retaining Plug
1402 Fig. 2.2.5a 1417 Ring Fig. 2.2.5¢
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4. Remove the charge pump kil from the back plate EH
assembly {fig. 2.2.5e). !

Do not attempt to check

IMPORTANT [iptiiaashateatt
) damage to the piston pumps.

; r -
“ \\'/\ e
C{O\(’\“\:"‘ﬂ—“’ Quter
LA - Gerotor
mA/Key
Back Inner
Plate Gerotor
T Drive Shaft Fig. 2.2.5

KBack Plate

—_— T

A o

\_\_‘_“- - m— =

1403 Fig. 2.2.5¢e

6. Using the two screw driver slots cast in the pump
housing, separate the back plate from the housing (fig.
2.2.5f).

6. Remove and discard the gaskel between ihe housing
and back plaie assembly.

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

B. Remove the rotating group from the housing (fig. 2.2.5h).

9. The piston black assembly does no! require disassembly 1415 Fig. 2.2.5h
unless the pins or spring are damaged. 9. co
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To avold persenal Injury the
piston block spring Is highly
WARN' NG compressed and the retain-
ing rings should not be re-
moved without first compres-

sing the spring.

If the piston block spring needs 1o be removed use the
iollowing procedure {lig. 2.2.5i):

(a) Place a 5/16" flat washer over the 5/16 x 2 7/8 cap
sorew 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 5716 UNC nut.

{c} Tighten the nut and compress the spring.

{d} Remave the retaining ring.

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

(h Remove the two washers, spring and three pins from the
pision biock.

- I-_ .

P N e
‘.-.«J)-'.-
PP EN

1408 Fig. 2.2.51

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

11. Tap the end of the shafl against a wooden block 10
remove the shaft, seal and bearing assembly from the

housing (fig. 2.2.5k). : L - —— T

12. Remove the seal, spacer, retaining ring, thrust bearing 14 @ .
and races from the pump shaft (fig. 2.2.5[). 12 = £>"Fig. 2.2.51
6

1



13. Remove the retaining ring and the camplate cover (fig.
2.2.5m).

2 HYDROSTATIC DRIVE SYSTEM

14, Remove the camplate cover plate O-ring and the
camplate shaft O-ring (fig. 2.2.5n).

1410 " Fig. 2.25n

15. Remove the retaining ring, camplate cover and O-ring

from the opposile side of the pump housing (fig. 2.2,50).

16. Remove the camplate bearings and races from the
housing. The camplate bearings are a loose, slip fitinto
the housings {fig. 2.2.5p).

1406 Fig. 2.2.5p

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

1409 Fig. 2.2.5r




2.2.6 Hydrostatic Pump, Inspection:

2 HYDROSTATIC DRIVE SYSTEM

Do not intermix parts from
ane pump with ancther. Keep
all pump parts separate,

IMPORTANT

1. Inspect the charge pump relief vaive seat inside the
charge pump adaptor (fig. 2.2.63). It should be smoolh
and tree from burrs or other defects.

2. Inspectthe charge pump spring and poppet for damage.

3. Inspect the gerotor pocket inside the charge purmp
adaplor plate for excessive scoring or wear (fig. 2.2.6b).

4. Inspect the needle bearing inside the charge adaptor
hiousing. If the needles are free from excessive play and
remain in ihe bearing cage there is no need to replace
the bearing.

5. Inspect the check valve assemblies in the back plate
{fig. 2.2.6¢). Make sure the balis move freely.

6. Inspect the face of the back plate that the charge pump
runs against for excessive scoring or wear (fig. 2.2.6c).

7. Inspect the face of the back plate that the rotating group
piston block runs against for scoring or wear. The plate
should be smooth and free of grooves. If not. replace.

1419 Fig. 2.2.6a

1422 Fig. 2.2.6¢
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8. Inspect the piston block {fig. 2.2.6e). The face that
contacts the back plate should be smooth and free from
graoves.

9. Inspect the piston block spring and the three pins for
damage.

To avoid personal injury the
plston block spring Is highly
W ARNIN G compressed and the retain-
ing ring should not be re-
moved withowt first compres-
sing the spring.

2 HYDROSTATIC DRIVE SYSTEM

1423 Fig. 2.2.6¢

10. Check that the pistons move ireely in the piston block
bore (fig. 2.2.61). Il they are sticky in the bore, check the
bore for scoting or contamination.

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

12. inspect the finish on the outside diameter of the pistons.
The surface should be frae from scratches or wear.

13. Inspect the spider pivot (fig. 2.2.6g). It should be smooth
and show no signs of wear.

14. Inspect the spider (fig. 2.2.69). It should be flat with no
cracks or any signs of wear in the pivot area.
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1425 Fig. 2.2.6g




15.

16.

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

Inspect the pump drive shaft bearing surfaces and
splines for signs of scoring, wear or any damage {fig.
2.2.61).

. 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 repiace the bearing.

1428 Fig. 2.2.6h

1427 Fig. 2.2.6{

2 HYDROSTATIC DRIVE SYSTEM

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 systam
oil before reassembly.

Do not intermix paris from

l M P 0 R TAN T one pump with another, Keep

all pump paris separate.

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

1409 Fig. 2.2.7a

2. Insert the needle bearings and inner races over the
camplate shafis and slide them inlo the housing (lig.
2.2.7b). The numbared end of both the bearings and
races should face outward and the chamfered [.D. ofthe
races should face inward.

3. Install new O-rings around the O.D. ol the camplate
bearings. Install the camplate covers and secure with
the retaining rings {fig. 2.2.7c).
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2 HYDROSTATIC DRIVE SYSTEM

1407

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
{fig. 2.2.7e).

6. If the piston black has been disassembled, install the 3
pins. washers and spring. Compress the spring and
install the retaining ring (fig. 2.2.5i).

To avoid personal injury the

piston block spring Is highly
WAHN ING compressed. The retalning
ring shoutd not be removed
without first compressing the
spring,

1412

Fig. 2.2.7d

1413

. e e

e e

—

o

Fig. 2.2.7e
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7. Install the spider pivet, spider and nine pistons in the
piston black. Install the piston block in the housing (fig.
2.2.71). 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.

2 HYDROSTATIC DRIVE SYSTEM

1415 Fig. 2.2.7¢

8. Install @ new gaskei on the housing.

g, Insiall 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 ft. Ibs. (75-81.3

Back Plate

10. Install the back plate on the housing being careful not io
damage the gasket {fig. 2.2.7h). When installéd there
will be a slight gap between the back plate and housing.

BACK PLATE

HOUSING

11. Install the charge pump assembly on the back plate (fig.

2.2.7k).
EReRA"Y Quter
A Gerotor
Back
5 3 Inner
Plate l'{‘:;-;( Gerotor

Drive Shaft

Fig. 2.2.7k
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12. Install the charge pump relief valve in the adaptar plate
(fig. 2.2.71).

Adaptor Plate
\\A.

2 HYDROSTATIC DRIVE SYSTEM

Poppet é
Spring /4 Retaining
& Plug
Retaining
1417 R!ng Fig. 2.2.7

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

1395 ) Fig. 2.2.7n

13. Install 8 new O-ring in the groove on the adaptor plate
and insiall the adaptor plate on the back plate. Torgue
the cap screws to the fallowing (fig. 2.2.7m).

27-31 1. Ibs. {36.6-42 N.M.)

1402 Fig. 2.2.7m

When making repairs to the
hydrostatic system, keep al!
arts clean and remove dirt
rom the work area, Use caps
and pliugs on all lines and
openings.

IMPORTANT

2,28 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 reassembily.

1. Remove the hydraulic gear pump from lhe front hydro-
stalic pump. Refer to section 1.2.4 for procedure.

2. Remove the hydraulic hose from the charge pump inlel
port {lig. 2.2.8a). Plug the inlet port and cap the hose.

Fig. 2.2.8a
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3. Disconnect and remove the charge pump transfer line
between the front and rear pump (fig. 2.2.8b).

Cap the transfer line and pump ports.

2 HYDROSTATIC DRIVE SYSTEM

Charge Pump Transfer
Line

/
- -~ . l“l
’"“,:\,. - _
A W N

L.
e
-

1
-

1833 Fig. 2.2.8b

4, Remove the bolt from the front pump mounting bracket
{fig. 2.2.8¢).

1937 Fig. 2.2.8¢

5. Remove the four bolts and pump mouniing bracket from
the front pump {fig. 2.2.8d).

On reassembly torque the mounting bolts 27-31 ft. Ibs.
{36.6-42 N.M.).

1402 Fig. 2.2.8d

6. Use a piastic hammer and lap the adaplor plale to loosen
it from the pump back plate. (fig. 2.2.Be).

Remove the adaplor plate from the pump assembly.

On reassembly install a new adaptar plate O-ning.
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7. Remove the charge pump assembly from tha back plate
(fig. 2.2.81).

Quter
s Gerotor
1= ——Key
Back Inner
Platle F<Es3 Gerotor

Drive Shaft

1403 Fig. 2.2.8f

229 Camplate — Seal Replacement:

The hydrostatic pump camplale seals can be replaced
without remaving the hydrostatic pump from the loader.

Discard all seals and replace as new upon reassembly.

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

To avold personal injury do
not work on a loader with the

A EGI[Te} boom arms in a raised posi

are engaged.

2. Remove the seal.

3. Disconnect the sleering control linkage from the pump
pintle lever {fig. 2.2.9a).
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“wPintle Lever

Fig. 2.2.9a

4. Hemove the clamp bolt [rom the bottem of the pintle
lever (fig. 2.2.9b).




6. Remove the pintle lever from the camplate shaft (fig.

2.2.9d).

1431 Fig. 2.2.9d

7. Remove the retaining ring holding the camplate cover in
place (fig. 2.2.8e).

2 HYDROSTATIC DRIVE SYSTEM

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

Ok

<' " Camplate
\ Cover
X

T |
V%

1433 Fig. 2.2.91

J T ‘ ( I

9. Remove the camplate cover O-ring {fig. 2.2.9g).

On reassembly install a new O-ring.

Fig, 2.2.9¢

Fig. 2.2.99
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10. Remove the needle bearing from the camplate shafi
{fig. 2.2.9h}.

Bearing
1435 ‘ Fig. 2.2.9h

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

11. Remave the camplate shaft O-ring (fig. 2.2.9h).
Or reassembly install a new O-ring.

12. Remove the relaining ring and camplate cover from the
opposite side of the pump housing {fig. 2.2.9j).

1436 Fig. 2.2.9}

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

On reassembly install a new O-ring.
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22,10 Rear Pump — Shaft Seal Replacement:

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

2. Remove the engine mounting bolls and counternuts trom
the engine (fig. 2.2.10a).

R - e
§ e

T

s CSLiﬁter Nut

L - Gd%/NUt
=y @<——Snubbing Washer"".

Engine
....... Mount
Snubbing Washer
; Bolt
1440 Q/ Fig. 2.2.10a

NOTE: On reassembly torque the mounting nut to 40 1. Ibs.
{54 N.M.}). Torgure the counternut against the mounting nul
80 /. Ibs. (108.5 N.M.). Do not overlorgue the mouniing nul.

3. Connect chains 1o he two lilting hooks locaied on the
front and rear of the engine (fig. 2.2.10b).

1439 Fig. 2.2.10b




4. Using a chain hotst lift the engine and move it toward the
rear of the loader until the universaljoint slides off the end
of the rear pump shait (fig. 2.2.10c).

1437 Fig. 2.2.10c

5 Remove the retaining ring from the hydrostatic pump (fig.
2.2.10d).

Retaining Ring

1438 Fig. 2.2.10d

2 HYDROSTATIC DRIVE SYSTEM

6.. Remove the pump shafl seal {fig. 2.2.10e).

NOTE: The back up washer may come out when the shait
seal is removed. Ensure the washer is reinstalied before
installing 2 new pump shafl seal.

- Back-up
L Washer
o /
/ !:'Shqft Seal

i ot ff’ ———

™~

\\"
‘\":-,_‘__.__J
e —
1441 Fig. 2.2.10e -

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

NOTE: On reassembiy torque the mounting nut to 40 . Ibs.

(54 N.M.). Torque the counternut against the mounling out
BO M. lbs. (108.5 N.M.). Do not over torque the mounting nut.
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2.3 TORQUE MOTOR

1444

2.3.1 Specifications:

MOIOF BYRE ot e Geroler
Displacement ..o 11.89 cu. in.
(195 cm?)
ROANON oo ettt e e Dual
Section bolt lorqQuUe ..o 625 . Ibs.
(84.7 N.M.)
Retainer cover boll 25 ft. Ibs.
TOTQUE oeeeee e et srramsse e se e e e n i (33.9 N.M.)
Mounting nut torque 100-118 ft. lbs.
{10 FTAMEBY _1erirveer e it (136-148 N.M.}
Sprockel NUL IOTQUE . .ocviniiicce e et 350 ft. 1bs,
(475 N.M.)

2.3.2 General infarmation:

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

The outer ring (fig. 2.3.2b) of the geroler assembly is similar
to an internal 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 teeth on the star and
outer ring, the slar rotates in an eccentric circular orbiling
motion from the housing center line (fig. 2.3.2¢).

A drive shaft is used io transmit the rotation of the star lo the
output shaft. The drive shatt has crowned external splines to
match the inlernal splines in the star and ocuiput shaft. This
type of drive is used because the star center line continuous-
ly changes during rotation.
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Disc valve
Batance Plate | Valve Drive
Geroler Assembly
Qutput
Drive Shaft Shatt

i, | Tapered Rolier

: > .i Bearing
.- :: r'?‘h". ) o

Valve Plate
1442

Fig. 2.3.2b




As the star orbits il, i causes a conlinuous opening and
closing of the outer ring fiuid pockets. Halt of these fluid
pockels are subject 1o fiuid pressure, causing star rotation,
and the opposing haif 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 oulput rotation will be
counterclockwise. When the fiuid pockels 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 seai {fig. 2.3.2e). This type of a rolling seal
reduces friction at the star points providing increased
eiliciency and reduced compaonent wear.

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

Star

Outer Ring

1450

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 complete orbits for each single rotation of the oulput shaft
creating a speed reduction of six to one. The use of seven
fluid 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 continuous motor output rotation, the torque
motor utilizes a disc value which operates in synchronization
with the geroler star. The disc valve arrangement censists of
a stationary balance plate, rotating disc valve and a station-
ary valve plate {fig. 2.3.2h).

Disc Valve
Balance Plate | Valve Drive
Geroler Assembly

Qutgut

Drive Shaft Shatt

Tapered Roller
Bearing
. l“‘“\—‘

s T N i N /'.‘\‘ /"
Valve Plate R

1442 Fig. 2.3.2h

Hydraulic
Connections __

Gresl Disc Valve

1443

PIugT Case Dramn

Shaft
CwW
Rotation

o Tape
Raoile:
Bear oy,

Drive, Qutpu!
\“"; -7~‘\‘.
/ Geroler Assembly

-

o

Red Dri-ve, Valve
T Orifice in Valve Plate

Valve Plate Ports (7)

Fig. 2.3.2j
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The disc valve contains an iniet fiuid passage port for each
star valley area and a return fluid passage porl. A separate
crowned drive shaft is used 10 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 io each outer ring pocket
area.

Figure 2.3.2] illustrates the fluid flow through the torque
motor for clockwise rotation.

Fiuid enters the housing through the inlet port and is direcled
to the balance piale. The balance plate contains aninnerand
cuter seal to separate the high and low pressure fluid
passages. Fluid passes through the stationary balance plate
io the rotating disc valve. The rotating disc valve ports the
fluid 1o the stationary valve plate and proper side of the
geroler pockets causing the rotor star to turn.

As the rotor star rotates. and each fluid pocket reaches its 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 valve, balance plate and out
through the housing return port, as the pockel closes.

The disc valve is timed to the geroler rotor star to govern the
inlet fluid flow 1o output shaft rotation. 1 the timing of the disc
valve to geroler star is off one tooth. the relationship of input
ftuid tlow 1o outpul motor shaft rotation will be reversed.

2.3.3 Torque 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
boam arms in a raised posi-
tion unless the boom locks
are engaged.

A\ WARNING

2 HYDROSTATIC DRIVE SYSTEM

2. Blockthe loader securely with all four wheels clear of the
ground.

3. Remove the wheels on the side of the machine that the
tarque moter is 10 be removed from.

4. Drain the hydraulic reservoir. {Refer to section 1.8.3 for
procedure).

5. Drain the lubricating oil from the final drive housing.
(Reier to section 3.1.4 for procedure).

6. Remove the final drive inspeclion plate cover (fig.
2.3.3a) located between the axles on the final drive
housing.

7. Remove holl end of threaded rod assembly from brake
lever on caliper (fig. 2.3.3b).

\__._ Lock nuts
\ Frond agjusl g nul

. Threaded s assembly
!
1

v~Fh,ar arjusling nat

il

'I 5

':, N\
\ Spring —
]

L]

"‘—Bushinq

2346 Fig. 2.3.3b

8. Loosecn brake callper assembly.

9. Remove stainless steel "z” pin and hex washers from
torgue motor sprocket.

10. Spread the brake pads apart 1o allow removal ot the
brake disc.

11. Remove primary chain. Refer {0 seclion 3.2.2 for
procedure.

12. Bemove castle nut

13. Using a proper gear puller. remove the sorockel and key
from the torque molor shaft (hg. 2.3.3j}.

NOTE: The lorgue motor can be removed from the hnal drive
housing with the sprocket mounted on the motor shait.
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1458 Fig. 2.3.3) Drain Line

1454 Fig. 2.3.3k

14. Disconnect and remove the two high pressure pipes

between the pump and mator (fig. 2.3.3k). 16. Hold the torque mounting bolts from turning when the

Cap the lines and plug lhe pump and torque metor port mounting nuts are loosened (fig. 2.3.31).

openings.

15. 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.
IM P DRTANT parts clean and remove dirt

from the work area. Use caps
and plugs on all iines and
openings.

1460 Fig. 2.3.31

17. Remove the jam nuis. mounting nuls and lockwashoers
irom the torque motor (fig. 2.3.3m).
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On reassembly lorque the mounting nuts 85-90 ft. |bs.

2.3.4 Torque Motor Replacement:
{115-122 N.M.). Torgue the jam nuts against the mount-

i - 1. Apply silicon sealant around the torque molor flange
ing nuts 40-60 ft. Ibs. {54-81 N.M.}. e e Ao oo Nange
housing.
t&"é«": Tt iy i :

Springwasher {\\

Nut i

1464

1452

2. Install the torque motor mounting bolts from inside the

final drive housing (fig. 2.3.4b).
18. Femove the torque motor from the final drive housing

(fig. 2.3.3n). Hold the bolts in place with a wrench while the tarque

motor mounting nuts are being tightenad.

1461 "\;; L _ Fig. ?.S.Sn 1460 Flg. 2.3.4b
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High Pressure Lines
Y

.

Drain Line
Fig. 2.3.4¢

) S 4y 3. Install the torgue motor in the final drive housing (fig.
1461 Fig. 2,3.4c 2.3.4c).

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

Torque the mounting nuts 85-90 f. [bs. (115-122 N.M.).
Torque the jam nuls 40-60 it 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. tnstall the key on the torque motor shaft (fig. 2.3.41).

N TR
BT S e e
\...,_ f Iﬂ'f-:fl. ]l "'

Sy, 0

ey
A

Fig. 2.3.4d ’ Fig. 2.3.4f
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7. Line up the sprocket with key and install the sprocket on
the lorque motor shafl.

8. Install the sprocket nul. Targue the nut to 350 fi. Ibs.
(474.5 N.M.).

9. Install the brake disc, hex washers and stainless steel
pin.

10. Bend both ends of pin to make a “Z".

11. Tighten brake caliper assembly, and reinstall threaded
rod assembly (fig. 2.3.4g).

— Lok nuls

\
% trontl adjusting nut —] . ~Threaded rud assembly

Y
% - Reur adjusting nut

A\ /

AY

ll Sprmgx
i
1
|

l—' Lshi
2346 Bushing Fig. 2.3.49

12. Fill the final drive housing lo the cofrect level with
10W30 AP| SE:CD oit. Refer to section 3.1.5 tor
details. Capacity 3.5 gal. (14 1}.

13. Apply sificon to the inspection cover and install the
inspeclion cover on the final drive housing (fig. 2.3.4h.

Fig. 2.3.a0

14 Install the wheels. Torque the wheel nuls 100-110 L. Ibs.
{135-149 N.M.).

To pr;auent da;‘nagfeh arfiter ligt-
JULOV RV Componenis refer to Start u

procedure sect. 1.2.6.

2 HYDROSTATIC DRIVE SYSTEM
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2.3.5 Torque Motor Disassembly

1. bolt (6} 16. valve

2. dust seal 17. balance ring
3. relainer plate 1B. balance spring (3)
4. shatft seal 19. inner face seal
5. o-ring 20. outer face seal
6. key 21, o-ring

7. shaft & bearing assy.  22. valve housing
8. shaft tace seal 23. plug

8. bearing housing 24. sleeve

10. o-ring 25, spring

11. drive, geroler 26. poppet

12. drain seal 27. piston -

13. geroler assembly 28. plug

14. valve plate 28. sud

15. valve drain 30. nut

Before disassembling the tarque 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 td i
A\ warnine EEFEERCE

ing with compressed air.

2 HYDROSTATIC DRIVE SYSTEM

1483

Fig. 2.3.5b

1482

When making repairs to the

tarque motors, keep all parts

'MPOHTANT clean and remove dirt from

the work area. Use caps and

lugs on all lines and open-
ngs.

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

1. Place the motor in a vice with the output shaft facing down
{fig. 2.3.5a). Do not clamp the motor on the housing as
gxcessive pressure will cause distartion.

Mark the body sections to assisl in reassembly.

1480 Fig. 2.3.5a

Housing, Oring

1469

! -

T

Drain
Seal

Fig. 2.3.5d
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. Remove the four bolts from the motor valve housing {fig.
2.3.58h). On reassembly torque the mounting bolts to 62.5
ft. Ibs, (B4.7 N.M.}. Follow the torgue procedure oullined
in section 2.3.7.

. Carefully lift the valve housing siraight up {fig. 2.3.5c).
The balance ring subassembly and springs should re-
main on the vaive.

. Remove the following parts from the valve housing (fig.
2.3.5d).
| — housing seal
| — drain seal
| — shuttle valve assembly

. Remove the three balance springs, balance ring and
valve (fig. 2.3.5e). Remove both the inner and outer face
seal from the balance ring.

. Remove the valve plale, seal and valve drive (fig. 2.3.5i).

2 HYDROSTATIC DRIVE SYSTEM

7. Remove the geroler assembly (fig. 2.3.5g). Keep ihe
rollers and the inner geroler in the outer geroler ring.

8. Remove the two drain seals from each side of the geroler
ring (fig. 2.3.5¢).

9. Remove lhe geroler drive and the seal from the bearing
housing (fig. 2.3.5g).

Balance |
Ring

Face
Seal Seal
1484

1483 Fig. 2.3.5h

Valve
Plate

1485

Retainer
Plate

Shaft Seal
Dust Seal
1488 Fig. 2.3.5)

Geroler

Seal.Drain Drive R L
1486 Fig. 2.3.5g

10. Turn the bearing housing over in the vice and remove
the six retainer plate bolts (fig. 2.3.5h).

On reassembly torque the retainer plate bolts lo 25 fi.
ibs. (33.8 Bar). Follow the torque sequence as outlined
in section 2.3.7.

11. Remaove the retainer plate from the bearing housing (lig.
2.3.5}}). The retainer plate may have to be pried Iree. Be
careful not to damage the bearing housing or ihe
retainer plate.

Shalt &
Bearing
Ass'y
Bearing
Housing
Shalt Face Seal
1487 Fig. 2.3.5k
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12. Remove the dust seal, shafi seal and O-ring from the M
retainer plate {fig. 2.3.5j).

13. Remgve the shafl and bearing assembly from the
bearing housing (fig. 2.3.5k). The shalt may need to be
pressed out.

Remove the shaft face seal [rom the bore of the bearing
housing (fig. 2.3.5k). Be careful not to damage the bore
of the bearing housing.

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

501

2.3.6 Torgue Motor — Inspection:

Clean all partsin a suitable selvent and blow dry with air. Do
not wipe dry wilh cloth or paper towels.

T id
A vrrnin et

ing wl!h comprassed air.

Do not use coarse grit or altiempt to file or grind motor parts.
Replace any pars thal are scraiched or have burrs that
could cause leakage.

1. inspecl the geroler star {fig. 2.3.6a) for wear or damage.
1502 Fig. 2.3.6¢

84
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1504

2. Inspect the geroler rollers {fig. 2.3.6b) for wear or
damage.

3. Inspect the valve plaie (ftg. 2.3.6¢c and fig. 2.3.6d) tor
scralches or wear.

1505 Fig. 2.3.61

1506

Fig. 2.3.69

4. Inspect the valve {fig. 2.3.6e and fig. 2.3.6f) for scratches
or wear,

5. Inspect the balance plate for scratches or wear (fig.
2.3.6q).

6. Inspectthe splines on the valve drive and geroler drive for
wear.

7. Inspect the keyway and chamfers on the output shafi for
sharp edges or burns which could damage the shaft seal.

B. Inspect the face of the bearing housing {lig. 2.3.6h) for
scratches or wear.

1507

2.3.7 Torgque Motor Reassembly
Install new seals when reassembling the torque motor.

Lubricate all seals with petroleum jelly such as vaseline prior
lo assembly.

1. Install the shaft face sealin the bearing housing using a
suitable lool o seal the seal.

Place the bearing housing.on a smooth, flat surface with
the largest epen 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. 2.3.7a).

Apply petroleum jelly to the shail face seal.

Install the seal in the bore of the inslallation tube as
shown in fig. 2.3.7a.

insert ihe seal driver in the tube and push the shat: face
seal with a rotating action until it is sealed.

Check for correct installation. A damaged shatt face
seal will cause loss of internal lubncation and resuit In
paris wear.
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1517

Seal

Seal
Tube

Bearing
Housing

Seaf
Seat

Fig. 2.3.7a

—

Bearing
Housing

Shaft &
Bearing

/ Ass'y
—~i )

Fig. 2.3.7b

Shatt Face Seal

1487

2. inslall the shafl and bearing assembly in the housing

(fig. 2.3.7h). A press may be reguired to install the shaft
and bearing assembly.

Do not damage the shaft seal in the bore of the housing.

Seal — [ /ﬂfiner
Shaft - S~ Dust
Seal - Seal
1518 Fig. 2.3.7¢c
3. Install the dusl sealin the retainer plate (fig. 2.3.7¢). The

86

metal side of the dusi seal musl face upward.

Install the retainer seal and the shaft seal (fig. 2.3.7¢).
The smooth or flat side of the shalil seal must face
toward the retainer (fig. 2.3.7d).

. Apply petraleum 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. 2.3.7e). Be careful not lo distor! or damage
the shaft seal during assembly. Damage to the shait
seal will cause exiernal leakage.

Dust Seal Lip
Shaft Seal

Retainer T
Vo
Seal—» i
1519 " Fig, 2.3.7d
7. Lubricate the threads of the six retainer cover boils and

10.

11.

finger tighten all bolls. Torque the bolts in sequence (fig.
2.3.71) initially to 4 f1. Ibs. (5.4 N.M.}. Final torque the six
bolis in sequence to 25 ft. Ibs. (33.9 N.M.).

Reposition the bearing housing in a vice {lig. 2.3.7q)
clamping across the edge of the flange.

Pour & small amount of system oil inside the output
shait.

Ii available, install two studs in the housing 1o assist in
alignment of parts during assembly (lig. 2.3.7g).

Apply a light film of petroleum jelly on the housing seat
and instali the seal in the bearing housing (fig. 2.3.7q).

Shatt
Seal

Retainer

Seal

Bearl_ng
Houwsiny

Shaft ;h_]“ ﬁ
Face — — ___ f

Seal

Shaft &

Dust .
Braring Ass'y

Seal
Lip

1520
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= ™ Fig. 2.3.71
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1493 Fig. 2.3.79

1494 Fig. 2.3.7h

To ensure the correct shait
rotation the torque motor
must be timed. Refer to in-
structions.

IMPORTANT

15. TIMING STEP NO. 1

Locate the largesi open pocket in the geroier (fig.
2.3.7k). Mark the location of the pocket on the outside
edge of the geroler.

16. Install the valve drive in the geroler.

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

18. Align the case drain hole in the valve plate with the case
drain hole in the gercler. Install the valve plate (seal side
toward geroler) on the geroler assembly (fig. 2.3.7k).

19. TIMING STEP NO. 2

Locatle the slol opening in the valve plate whichis in line
with the largest open pocket of the geroler {fig. 2.3.7k).

12. Install the geroler drive in the bearing housing (fig.
2.3.7h}. Install the longer splined end of the shaft into
the beating housing.

13. Apply petroleum jelly 1o the two case drain seals and
install them on both sides of the geroler assembly (fig.
2.3.7)) 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. 2.3.7j). Install the
gercler assembly on the bearing housing.

Rotate Valve Clock
wise 1°2 Tooth to
Engage Spline '_-}\//"1\

4 ’g s ::.‘ -
Valae — £ ég"-‘:("}-ﬁ‘_ -‘.3}

Anvone of G Parts Largest
open 1o gutside of Open
valve Pocket

SGeraler
.o AGerale
St S

)
N WU
\"H-‘h',' L .‘"‘;" - i
Plue ._,J*'/'-_’.i_,"' 4& »
Cine /’ el
g . 3 &
Heyle ;"f A : ""&. )
lignmant Vider  Cige e P sl 1-
Hel. O”iv Drien (A X FUTTINRE AT
1509 Fig. 2.3.7k
Clockwise -
Rotation

Counter b l )

Pressure
Relief Hole
Case Drain Seals _ .
1508 Fig. 2.3.7]

Clockwise Rotation T e
1510 Fig. 2.3.71
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20.

22.

23.

24.

TIMING STEP NO. 3

Install the valve on the valve plate. Locate any one of the
sitle openings of the valve that goes through io ihe face
of the valve (fig. 2.3.7k). 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.

Rolate the valve clockwise {172 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. 2.3.71.

. Apply clean grease on the three balance ring assembly

springs. Install the three springs in the holes located
inside the bore of the valve housing (fig. 2.3.7m}.

Apply a light film of petroleumn jelly on the case drain
seal. Inslall the sealin the case drain seal groove on the
valve housing (fig. 2.3.7m).

Apply a light film of petroleum jelly on the valve housing
seal. install the seal in groove on the valve housing {fig.
2.3.7m).

Apply petroleum jelly to both the outer and inner face
seals. Install the face seals on the balance ring (fig.
2.3.7n).

2 HYDROSTATIC DRIVE SYSTEM

The face seals must be in-
stalled as shown on fig. 2.3.7n
or the motor will not operate
properly.

IMPORTANT

25.

26.

27.

Align the balance ring pins with the two holes in the
valve housing. Install the balance ring in the valve
housing.

Insert your finger through the port of the valve housing
(fig. 2.3.70). Apply pressure 10 the side of the balance
ring assembly to hold it in place while the valve housing
is being installed.

Align the case drain hole in the valve housing with the
case drain hole in the valve plate (fig. 2.3.7p). Install the
valve housing on the valve plate.

After installing the valve
housing check between the
body paris far unseated
seals.

IMPORTANT

Valve Housing

Seal

Balance Ring
Spring {3}

Case
—————[Jrain Seal

AL

1522 Fig. 2.3.7m
Pin Inner Seal Quter
| / Seal
i f g L3 n b ka3 hiaaad 1 By ; b
[}
Balance Ring
1512 Fig. 2.3.7n

28.

29.

Insiall and finger tighten the {our bolts. Torque the bolis
in sequence (fig. 2.3.7r) to 62.5 #. Ibs. (84.7 N.M.).

Install the shuttle valve assembly in the valve housing
(fig. 2.3.7s).

1513 Fig. 2.3.70
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1514 Flg. 2.3.7p 1516 Fig. 2.3.7s
: For correct motor operation
IMPORTANT the shuttle valve must be
installed in the correct se-
quence.
1523 Fig. 2.3.7r
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2 HYDROSTATIC

2.4 Trouble Shooting — Hydrostatic Drive System:

DRIVE SYSTEM

Problem Cause Corrective Action Refer to
Section
Loss of drive power on Reservair low on oil Check for leaks. Fill the 1.8.3
one side — both reserveir with 10W30
directions APIL SE/CD oil.
Disconnected steeting Reconnect and adjust 4.1
control linkage steering control
tinkage.
Graove pin sheared on Replace. Check pintle 4%
pump pintie lever lever for loose boll or
excessive play.
High pressure fine Replace line. Check 23
failure motor and pump
mounting bolts.
Drive chain failure Inspect chain and 3
connection link.
Replace damaged
parts.
Drive motor shaft Inspect and repair 2.3.5
failure delective parts. Check
motor mounting bolts.
Charge pump failure Inspect and repair 2.2.8
defective paris. Drive
may initially appear to
be lost on one side only
but after a few
moments running will
be lost on both sides.
Excessive internal inspec! and repair 2.2.7
leakage or damage in defective unit. Flush all 2.3.5
pump and/or drive lines and reservoir.
motor Replace filter. Check
on lype of fluid used
and engine BPM.
Loss of drive power on Defective pump relief Replace defeclive 225
one side—one direction vaive refiet valve.
only
Damaged pump ball Disassemble pump 226
check and repair.
Loss of drive power — Reserveir low on {luid Check for leaks, 1.8.3

both sides (also loss of
hydraulic power)

Fill the reservoir with
10W30 APt SE/CD
ail.
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2 HYDROSTATIC DRIVE SYSTEM -

Universal joint
bstween engine and

Inspect and repair or
replace damaged

pump failure parts.
Drive coupling failure inspec! coupling and 2.26
between front and rear shails for spline
pump damage. Also check
pump bearings.
Charge pump shalt Inspect and replace 226
failure damaged parts.
Loss of drive power — Charge pump failure Inspect and replace 228
both sides (full hydraulic damaged parts.
power
Charge pump relief Inspect and replace 226
valve failure damaged parts.
Excessive internal Inspect and repair 225
leakage or damage in defective parts. 235
pumps and/or molors
Gradual loss of power as Excessive internal inspect and repair 2.28
the machine warms up leakage in pumps or defactive parts. 235
motors
Systemn erralic andfor Air in system due to Fill reservair with 1.7.3
noisy low oil level in reservair 10W30 APl
SE/CD oil.
Air in system due 1o Check fittings and
leaks al suction filling tighten.
Excessive free play in tnspect linkage and 4
steering linkage tighten or replace worn
pars.
Drive chain out of Adjust, 3
adjustment
Loader will notiravelin a Control levers binding Check that shields or
straight line sound insulation
prevents full lever
travel. Repair.
Check self centering 4
spring for binding.
Adjust.
Control lever travel Adjust. 4

stops out of
adjustment
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Idler sprocket & shait removal e . 3.3.2
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AXLE ASSEMBLY 3.4
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3 FINAL DRIVE

3.1 FINAL DRIVE

DRIVE SYSTEM - T233 HD . T1B3HD

REAR CHAIN 4:5}

JOINT
HYDROSTATIC _x 2
PUMPS (2

b,  10LER 1% ”\ B, ~
R, SPROCKET , 5, TORQUE woToR Y Y

DRIVE

|_ SPROCKET ~ MAN SYSTEM

o B »'J/;nnaus MOTOR \V
DOUBLE = : 3

SPROCKET

=
HYDRAULIC PUMP & 3 5
N e J

2374 Fig. 3.1
3.1.1  Specifications: 3.1.2 Maintenance Schedule:
T183HD T233HD Initial Check
Chain size — primary ........... ASA 80 ASA 80 check every
front axle ......... ASA 100 ASA 100 _ (hours)  (hours)
rear axle ....... ASA 100 ASA 100 Tire PresSSUTE v n e 8 8
LUBFICAHING Ol wervvvevrevvoremceneene 10W30 AP| SE. CD Wheel nut forque.............o.oev. 8 :
Capacity (per housing) .......... 3.5 gal. (14 ) 3.5 gal. (14 1) lc-:‘;_lb('ci“‘”g. Ol oo, gg 15;05511
hai anuf. .e...... TSUBAKI am [eNsSIoN ...,
Approved chain man Axle bearing preload ..................... 50 150
Torque specifications: Molor mig. bols ... 50 150
“ldler flange nuts............ 50 150
Hydrostatic motor Drive housing mtg. bolts .............. 50 150
mig. bolts ... 80-85 Ibs. ft. {109-115 N.M.) (1) Change every 1000 hours
idler flange nUIS ......ocvininnne 40-45 Ibs. ft. (54-61 N.M.)
Wheel nuts ......ccooviivimeeeennns 100-110 lbs. fi. {136-149 N.M.)
Drive housing mig. bolls ....... 70 Ibs. it. (35 N.M.)

Tire pressure —
10.00 x 16.5 30-35 PSI {207-241 KPa)
12.00 x 16.5 30-35 P8I (207-241 KPa)
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3.1.3 Lubricating Oil ~ Level Check:

The lvader has iwo independent final drive housings. Civeck
the lubricating oil level with the loader on a level surlace.
Remove the check plug (fig. 3.1.3a) located between the two
fires to determine the oil level. The oil level should be
checked after 50 operating hours and every 150 hours
therealter. M is recommended the oil be changed after 1000
operating hours or if it shows signs of contamination.

\ h;
P
iy

e i 7

FILLER CAP

A

A2 % T v O 4@

- ~ .
s . T ™
ot A
“: ' [' ¥R '|.
gl Vo !
. o S -/
) ;’{ \\ r“/’
QOIL DRAIN OIL LEVEL
PLUG CHECK PLUG
1113 Fig. 3.1.3a

3.1.4 Lubricating Oit — Draining:

To drain the final drive lubricating oil place the loader on a
level surface. Remove the oil drain plug (fig. 3.1.3a) located
between the two tires.

Total capacity per final drive housing
T183HD ... 3.5 Gal. (14 }}
T233HD ... 35 Gal (14 1)

3.1.5 Lubricating Oil — Adding:

Add oil with the loader on level ground. Remove the oil level
check plug (fig. 3.1.3a} on the final drive housing. Aemove
the filler cap. Fill with 10W30 APl Classification SE/CD
engine oil up to the oil check plug level. Total capacity is 3.5
gal. (14 [y on the T183HD and 3.5 gal. (141) on the T233HD.

3 FINAL DRIVE

3.2 DRIVE CHAIN

3.2.1 Chain Inspection:

The drive chains should be inspected for wear or damage
after the first 50 hours of operation and every 150 hours
thereafter or at any time the final drive inspection cover is
removed. if the chain shows any sign of wear or damage
replace it. Inspect as follows (fig. 3.2.2a).

-
!

Roller Link .
oter ik |} fom g
k=0

Bushing Roller

Roller Link
: Plate

Rolier Link

Pin Link
Plate
j e ——
i Pin
i1 —3
E Pin Link :

Plate ’

Pin Link

CHAIN COMPONENTS

2113 Fig. 3.2.2a

—

. Inspect the chain for excessive roller wear.

2. Inspect the chain for excessive wear on the link plates.
3. Inspect the pins for signs of wear caused by interlerence.
4

. Inspect the connection link cotter pins for wear or
damage caused by inferference.

5. Check the sprockets for excessive wear or damage.

6. If the chain has been removed from the loader check for
stiffness caused by wear between the pins and bushings.

7. It the chain is removed from the loader check that when
laid out it runs straight and not to one side indicating
misalignment.
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3.22 Primary Chain — Replacement:

REMOVAL:

1.

Block the loader securely with the wheels clear of the
ground.

Remove the wheels. On reassembly {orque the wheel
nuts 100-110 |bs. ft. {136-148 N.M.).

. Aemove the inspection cover and cover plate from the

final drive housing.

On reassembly apply silicon sealer {0 the inspection
cover i0 prevent leakage.

. With the throttle control lever in the off position and the

steering control lever in full forward position. turn the
engine over with lhe starter motor revolving the chain
until the primary chain connection link is visible (fig.
3.2.2). i

e gy
ta) BT - i
i I ’ MOTOR
RSN i 5

Connactlon 77 TN TN

Link 7 L. % ] E:

Y T
2399 Fig. 3.2.2

Grake Callper Laver

' RS £

| ;/ TORQUE

Keep hands and clothing
clear from moving chain.

A\ WarniING

3 FINAL DRIVE

REPLACEMENT:

1. Using a piece of wire attached 1o the chain as a guide,
install the primary chain arocund the idle sprocket.

2. Install the chain around the drive sprocket.

3. Install a new connection link with the cotter pins on the
back side of the chain.

4, Replace brake disc.

See Section 4.5 for brake replacement and adjust-
ment}

3.23 Front Axie Chain — Replacement:

REMOVAL:

1.

By turning the axle, revolve the chain until the connection
link is visible.

2. Remove the connection link and front axle chan from the
final drive housing. !
On reassembly install a new connector link and cotter
pins.

REPLACEMENT:

1. Using a piece of wire attached to the chain as a guide.

feed the front axle chain over the top of the axle sprocket
and under the idler sprockel (fig. 3.2.3a).

NOTE: The front chain must be installed to the fronl side of

the final drive housing towards the inspection cover.

2. Install a new connection link and cotter pins.

Install the connection link with the cotter pins facing the
outside or inspection caver side ol the chain.

. Remove brake threaded red assembly from brake caliper

lever,

See Section 4.5 for replacement and adjustment.
Loosen the brake caliper assembly.

Remove “Z" pin from end of torgue motor shaft.
Remove the 3 hex washers and brake disc.

Disconnect the connection link and remove the primary
chair.

On reassembly use a new connection ink and cotter pins.
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3.2.4 Rear Axle Chain — Replacement:
REMOVAL:

1.

By turning the axle. revolve the chain until the connection
link is visible,



2. Remove the connection link and the rear axle chain from
the final drive housing.

On reassembly install 2 new connection link and cotter
pins.

REPLACEMENT:

1. Using a piece of wire allachad 1o the chain as a guide.
feed the chain over the top of the rear axle sprockel and
under the idler sprocket (fig. 3.2.4a).

T
i :eé
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A
' \ Inzpechion soves opsning
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- = Reus usle spracker
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Wite guide
agra sl

L.
T8

g

Flg. 3.2.4a

Y

3.3 IDLER SPROCKET AND SHAFT

3 FINAL DRIVE

NOTE; The rear chain must be mounted on the center idler
sprockel belween the front and primary sprockets.

2. Install a new connection link and cotter pins. Install the
connector link so the cotter pins are on the backside of
the chain.

Rear bearing flange

LV B A A A\

AR A A A . |

N

Idler shaft

¥

/

C

/,

Taperered roller bearing

/711077777 A0

7,

77777777

Idler sprocket

N

QOutput sprockets

),

M’ﬁ N\
\

%

AN\

Castle nut
2356

Front bearing flange

Tensioner bolt
Fig. 3.3
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3.3.1 Bearing Preload — Adjustment:

1. Block the loader securely with the wheels clear of the
ground.

2. Hemove the wheels. On reassembly torque the wheel
nuts 100-110 lbs. ft. {136-145 N.M.).

3. Remove the final drive coverplate located between the
two axles.

On reassembly apply silicon sealer to the inspection
cover to prevent leakage. ‘

4. Rockthe idler sprocket to determine if there is any play in
the idler shafl (fig. 3.3).

8. I play is detected, remove the cotter pin from the castle
nut on the end of the tensionser bolt (fig. 3.3).

6. Piace a screwdriver in the slot on the end of the tensioner
bolt {fig. 3.3) and tighten the castle nut until there is no
play in the idler sprocket shaft.

CAUTION: The idler sprocket will slide back and forth
approximately a 16th of an inch on the idler shaft and should
not be confused with idler shaft play.

7. Install a new cotter pin on the castle nut.

3.3.2

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

idler Sprocket & Shaft — Removal:

Do not work on a loader with
the boom arms In a raised

osition unless the boom
ocks are engaged.

A\ WARNING

2, Block the loader securgly with the wheels clear of the
ground.

9. Aemove the wheels. On reassembly torque the wheel
nuis 100-110 lbs. f. (138-148 N.M.).

4. Remove lhe final drive coverplate located between the
two axles.

On reassembly apply silicon sealer to the inspection
cover 0 prevent leakage.

5. Drain the bricating oil irom the linal drive housing (see
3.1.4).

6. Remove the primary chain (refer to section 3.2.3).
8B

3 FINAL DRIVE

7. Remove the cotter pin, castle nut and tensioner bolt {fig.
3.3.2a).

8. Hemove the front and rear flanges from the housing (fig.
3.3.2a).

9. Using a brass drift, drive the splined oulpul shaft thraugh
the idler sprocket and double axle spracket.

Remove the splined shafl as it is driven out the back side
of the final drive housing (fig. 3.3.2b).

o N/ ~— Idler sprocket
('\_{\.- - "i\_/ﬂ o
e La
o 5] /9 _ o 2] o o
/ (qﬁ):@fs'—r—‘-‘ﬁ-.&“_@?—FIcngt: nut
Cotter pin —i— _':r- ) KA
i . £Y [
i Tensioner bolt
’_I' — Castle nut
1976 Fig. 3.3.2a
Splined Output Shaft
A S
\ \
Reur \ N Front Bearing
Bearing N § s
\ N
i >
. v Brus_; Drift
1:7%[1 o ,:
Idler o
Sprocket >
NS
i‘; Dauble
_‘_'~: Axle Sprocket
w
v/
2357 Fig. 3.3.2b

NOTE: Tha rear bearing will remain wiih the splined ouipu!
sprocket during removal.

10. Disconnect the front and rear axle drive chains. remove
the double axle sprocket and front bearing from the final
drive housing.

11. Remove the idler sprocket from the final drive housing,

12. Using a proper pulier. remove the rear bearing from the
splined output shafi (fig. 3.3.2c].
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Splined Oytput Shaft

Rear Bearing

Splined Output Shaft

Rear Bearing

2358 Fig. 3.3.2¢ 2362 Fig. 3.3.3a
3.3.3 ldler Sprocket & Shaft -— Instailation:
1. Using a suitable driver insizll the rear bearing on
bearing surface of the splined output shaft (fig. 3.3.3a).
2. Lubricate the parts and mount the double axle sprocket . ]
and idler sprocket on the splined shaft (iig. 3.3.3b). : R Fey tan
3. Install the rear flange and lorque the mounting nuis 45- i ey st
55 Ibs. fi. {61-75 N.M.) (fig. 3.3.3b). T AT LTIl
Apply silicon sealant 1o the rear ilange to prevent Igter sazn Vo lewossmnae
leakage. 33 i
. k o N R A i T ]
Install new nyiok nuts en the flange during reassembly. Faporcaed sates bearing © [T - ‘7/
4. Using a suitable driver install the Iront bearing on the S

10.

11.

12.

splined shafi.

. install the front flange on the final drive housing.

Apply silicon sealant to the flange {o prevent leakage.

tnstall new nylok nuls to the ftange studs. Start but do
not lighten the flange nuts until the axle drive chains are
connected.

. Reconnect the axle drive chain on the double axie -

sprocket {refer to 3.2.4 and 3.2.5).

. Reconnect the primary chain {refer fo 3.2.3).
. Torgue the flange nuts 45-55 Ibs. fl. (61-75 N.M.}.

. Install the tensioner bolt and castle nut and preioad the

bearing lo remove all end play {refer to 3.3.1).
Install a new colter pin on the castle nut.

Refill the final drive housing with lubricating ol {refer to
3.1.5) and reinstall the coverplate.

Apply silicon sealant to the coverplate to prevent
leakage.

Pran? bt ng Mo
lencmar baty

Caskht el

2356 Fig. 3.3.3h
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3.4 AXLE ASSEMBLY

3 FINAL DRIVE

— Axle Assembly

Wheet Nuts

Wheel Sluds

2361

Axle Washer

Sprocket 27 T100

Plamwashur

Split Pin

Castla Nut

Fig. 3.4

3.4.1 Axle Removal:

1. Remove any attachmeni, raise the boom arms and
engage the boom locks. Shul off the engine.

Do not work on a loader with
the boom arms in a raised

osilion unless the boom
ocks are engaged.

A\ warnIN

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

100

. Remove the wheels on the side of the loader that the axle

is 1o be removed from.
On reassembly 1orgue the wheel nuts 100-110 . Ibs.

" (135-149 N.ML).

. Drain the lubricating oil from the final drive housing. Refer

1o seclion 3.1.4 for procedure. Total housing capacity 3.5
gal. (14 1).

. Remove the final drive inspection cover located between

{he two axles.

. Remove the drive chain from the final drive housing.

Refer to section 3.2.4 for procedure.



7. Remove the axle cover plate (fig. 3.4.1a} from the inside

of the final drive housing.

3 FINAL DRIVE

Axle Cover

1538 Fig. 3.4.1a

Split Pin

1539 Fig. 3.4.1b

8. Rernove the split pin from the castie nut on the end of the
axle (fig. 3.4.1b).

9. Remove the rear castle nut, axle washers and spacer (fig.
3.4.1c).

Castle Nut

Axle
Washer

1541 Fig. 3.4.1¢

10. Aflach special tool TH957372 to the axle Hlange {hg.
3.4.14d).

11. Using the special axle puller tool {shiding hammer}
remave the rear bearing from the end of the axle (fig.
3.4.1d). The rear hearing and axle sprocket will remain
inside the final drive housing.

1544 Fig. 3.4.1d
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3 FINAL DRIVE

1545

~ 2 T

“Fig. 3.4.1e

12

13.

14.

15.

Remove the axle assembly from the final drive housing
{fig. 3.4.1e}).

Rernove the axle sprockel and rear bearing from the
final drive housing through the inspection cover.

Using a bearing puller remove the front axle bearing (fig.
3.4.1) fram the axle.

Remove and discard the axle oil seai.

3.4.2 Axie Installation:

1. Lubricale the axle cil seal and instali 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).

AXLE

Seal Part
\No. Stamped

ol SE\/:L W

o ) in Face
= g & CE

1546 Fig. 3.4.2a
sERONG |

TR =

1547

Fig. 3.4.2b

2. Using a bearing heater. heat the front axle bearing and
press it an the axle (fig. 3.4.2b). Be sure the bearing is
sealed.

3. Place 2 seal instaliation tools {(special tool TH257188 on
the axle flange (iig. 3.4.2c).

The seal installation iools will properly seat the axle seal
in the final drive housing as the axle is installed.
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1545 Fig. 3.4.2d i cod 5
i Front oL
b Bearing \ T
4. Install the axle in the final drive housing {fig. 3.4.2d). ' '-.\i :
5. RAeach in through the inspection opening and install the g _i \\-..\
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 sprockel on the axle {fig. 3.4.2f). Make sure the
sprocket staris on the axle. The hub end of the sprocket 1537 Fig. 3.4.2f
mus! face the flange end of the axie.
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3 FINAL DRIVE

1541

7. Install the axie spacer and castle nut (lig. 3.4.2g).

8. While tapping in on the axle tighten the castie nut until the
installation tools are touching the front of the housing.

9. Remove the sea! installation tools from the axle.

The axle seal should be flush with the final drive housing.

Castle Nut

1541

Fig. 3.4.21

10. Install the axle spacer, axle washers, as required, and
castle nut and preload the axte bearings to zero {0) end
play (fig. 3.4.2i).

11. Install the split pin through the casile nut {fig. 3.4.2j).

104

Castle Nut

Split Pin
Fig. 3.4.2]

»

1550

12. Install the axle cover and gasket (fig. 3.4.2k).

13. Install the drive chain and parking brake assembly.
Refer to section 3.2.4 and 3.2.5 for procedure.

Axle Cover

! }

1538 Fig. 3.4.2k

14, Fill the final drive housing to the correct level with
10W30 AP| SE/CD oit. Reler to section 3.1.3 ior
procedure. Total capacity per housing 3.5 gal. {14 |).

15. Install the final drive inspection cover.

16. Install the wheels. Torque the wheel nuts 100-110 k. Ibs.
(135-149 N.M.).



3.4.3 Axle Stud Replacement:

Check wheel nut iorque dally
to prevert stud and/or rim
damage.

IMPORTANT

1. Lower the boom arms. Shut off he engine.

To prevent personal [njur{
do not work on a loader wit
the boom arms In a raised
osition unless the boom
ocks are engaged,

AWARNING

2. Raise and block the loader securely with the wheels on
1he side of the loader that the stud is 10 be replaced. clear
of the ground.

3. Remove the whesl, Onreassembly 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. inslall a new stud from the back of the axle flange (fig.
3.4.3b). Line up the splines on the stud with the splines
cul inlo the axle flange.

3 FINAL DRIVE

1556

Fig. 3.4.3b

e
LR
)
/
/

1557

Fig. 3.4.3¢

6. Place anut on the stud and lighten it lo draw 1he stud into
the axle flange (fig. 3.4.3c).

7. Replace the wheei and torque the wheel nuts 100-110 1L
Ibs. (135-149 N.M.}.
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3.5 DRIVE MOTOR SPROCKET

3.5.1 Sprocket Removal:

NOTE: The torque motor can be removed from the final drive
housing with the sprocket installed on the motor shaft.

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

To prevent personal injury
do not work on a loader with
WARN'NG the boam arms in a raised
osition unless the boom

ocks are engaged.

2. Block the loader securely with all four wheels clearof 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 fi. lbs.
{135-149 N.M.).

4, Drain the lubricating oil from the final drive housing, Refer
lo section 3.1.2 for procedure. Total housing capacity 3.5
gat. (14 1).

5. Remove the final drive inspection cover plate (fig.
3.,5.1a) located between the axles on the final drive
housing.

3 FINAL DRIVE

Lock nuts

Front adjusting hut —- —Threaded rod assrmbly

\-Rear adjusting nut

Bushing

2346 Fig. 3.5.1b

10.

11.

12.

. Loosen brake caliper assembly.

. Remove stainless steel “Z" pin, and hex washers, from

the torque motor sprocket.

Spread the brake pads aparl to allow removal of the
brake disc.

Remove primary chain. Refer to section 3.2.2 for
procedure.

Remove castle nui.

Using a proper gear puller, remove the sprocket and key
fram the torque motor shait (fig. 3.5.1¢).

6. Remove holt end of threaded rod assembly from brake
laver of caliper {fig. 3.5.1b).
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3 FINAL DRIVE

3.5.2 Sprocket Installation: 10. Fill the final drive housing to the correcl level with
10W30 APl SE/CD oil. Refer to section 3.1.5 for

1. Install the key on the torque motor shatt (fig. 3.5.2a). details, Capacity 3.5 gal. (14 )

11. Apply silicon to the inspection cover and install the
inspection cover on the final drive housing.

12. Installthe wheels. Torque the wheel nuts 100-1101t. Ibs.
(135-149 N.M.).

To prevent damage after re-

| M PO RTANT moval or repair of hydrauiic
components refer to start up

procedure sect. 1.2.6.

1466 Fig. 3.5.2a

2. Line up the sprocket with the key and install the sprocket
on the torque motor shaft.

3. Instail the sprocket nul. Torque the nut to 350 f. bs,
(474.5 N.M.).

4. instali the primary chain. Refer lo section 3.2.2 for
procedura.

5. Install the brake disc, hex washers, and stainless steel
pin.

6. Bend both ends of pin to make a "Z".

9, Tighten brake caliper assembly, and reinstall threaded
rod assembly (fig. 3.5.2b).

tock nins

Front #djusting nul r—theaded rod assembly

— Rear adjusting nut

— Bushing

2346 Fig. 3.5.2b
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3.6 TROUBLE SHOOTING — 3.6 Trouble Shooting

3 FINAL DRIVE

Problem Cause Corrective Action Refer to
Section
Final drive. Noisy No lubricating oil Check oil level. 3.1.3
Add 10W30 API
SE/CD to correcl
level. Check for
leaks.
Chain loose Replace chain. 3.2
Check tension every
150 hours,
Axles have too much Preload axle bearings 3.341
end play removing all end play.
Parking brake Inspect and adjusl or 4.5
engaged, damaged or replace damaged
out of adjustment pars.
No drive on one side Drive chain faiiure Inspect chain and az
connection link.
Replace damaged
paris. Check chain
tension every 150
hours.
Drive motor shaft Inspect and repiace 2.3
failure damaged parts.
Hydrostatic drive Refer to hydrostatic 2.4
systiem faiiure drive system.
L.ubricating oil leaking Lubricating oif level too Check oil level. 3.1.3
through filler. breather high
cap
Drive motor shaft seal tnspect and repair 2.3
leak damaged pars.
Wheel studs shearing Wheel nuis loose Check wheel nut 3.4.3
torque every 8 hours.
Torque to 100-110 .
Ibs. (135-149 N.M.).
Wheel stud threads Wheel nuts over Torque 1o 100-110 . 343

stripped

torgued

Ibs. {135-149 N.M.).
Check torque every 8
hours.
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4.1 STEERING CONTROLS

4 CONTROLS

/Steering lever

—Rod end

317

Shock assembly

Counter nut

2340

Hydroback assembly —

Fig. 4.1

4.1.1 Operation

Two steering levers control speed, direction and turning
of the loader. The steering levers are connacted to the
two hydrostatic drive pump levers. Moving the cam-
plate levers causes oil to be pumped to the drive motors
resuiting 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 distance each lever is moved
fram center or neutral position (Fig. 4.1.1).

The further away from neutral, the faster the fravel
speed.

For maximum power and stow travel speed move the
steering levers a small amount from neutral position.

110

1045 Fig. 4.1.1




4 CONTROLS

To avoid personal injury do
not start the engine unless
you are in the seat with the
seat belt fastened around
you.

A\ warniNG

To avold personal injury al-
ways keep feet on the foot
pedal controls while oper-
ating the loader,

A\ wrrniNG

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).

FORWARD REVERSE

B

A
C|D

1382 Fig. 4.1.1a-d

The loader is steered by moving cne lever further for-
ward than the other. To turn right, move the L H. lever
further than the R.H. lever (Fig. 4.1.1d). To turn lefi,
move the R.H. lever further than the L.H. lever

(Fig. 4.1.1c).

For the loader to pivot or “'skid-steer’ within its own
length, move one lever farward and the other back (Fig.
4.1.1c & Fig. 4.1.1d).

The steering levers are equipped with a hydroback assem-
bly which will return the steering levers to neutral position
if released during operation.

For safety on start up the levers automatically are cen-
tered in neutral position when the engine is shut off
and the seat bar raised.

To avoid personal injury stop

the angine, engage the
A\ vrrniNG RS
off the loader.

4.1.2 Neutral adjustment:

The steering levers are designed to retum to neutral
position if released during operation.

if the loader creeps with the steering levers in neutral
position, the hydroback system may require adjustment.

Before making any adjustment on the hydroback system
check the entire steering linkage for free play. If any free
play exists, in the linkage, adjustment of the spring return
systemn will not be possible.

Check the rod ends for bearing wear or looseness (Fig.
4.1.2).

e | O
WRONG '-v’
I- =N Counter Nut

Counter Myt

2402 Fig. 4.1.2
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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 rollpin for tight-
ness and wear (Fig. 4.1.2).

The following instructions are applicable to either the
A_H. or L.H. steering lever hydroback system.

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

Do not work on a loader with

WARNING the boom arms in a raised
rosnion unless the hoom
ocks are engaged.

2. Block tha loader securely with all four wheels clear
of the ground.

3. Remove the seat.

4. Delermine which direction the pump pintle lever
must move to place the pump in neutral position
(Fig. 4.1.2a).

NEUTRAL

F\E\J ERSE"“'*‘FOF\’WA D
~a

¥

Pump Camplate Shaft

- RE AR OF LOADER

1560 Fig. 4.1.2a

‘,/Pintle Lever

If the loader is creeping forward the pump pintle
lever must be moved toward the front of the loader.

If the loader is creeping backward the pump pintle
lever must be moved toward the rear of the loader.
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The pintle position should only be adjusted at the
hydroback assembly.

5. Lower the seat bar to release the steering neutral
detent linkage. .

The following instructions cover the adjustment pro-
cedure to correct both forward and reverse loader
creep.

6. LOADER CREEPING FORWARD:

A\ vrrninG R

A. Slacken the counter nut on the rod end of hydroback
rod one or two turns (fig. 4.1.2b).

Steering lever

Hydroback assembliy
Counter nut ;

N

S —

Reod end Hydroback rod

2341 Fig. 4.1.2b

B. Turn hydroback rod out a turn or two.

NOTE: There must he a min. of 38 inch of threads
engaged in rod end to prevent siripping of
threads.

C. Lower the seat and starl the engine and check for
whee! creep. If additional adjustment is required shut
off the engine and repeat steps A and B.

Do not start the engine un-
less you are in the seat with
the seat belt fastened
around you.




7. LOADER CREEPING REARWARD:

4 CONTROLS

Do not service the loader
with the engine running.

A\ WARNIN

A. Slacken the counter nut on the rod end of hydroback
one or two turns (fig. 4.1.2c).

Steering laver

Ay

Hydroback assembly

Counter nut

Hod end

Hydroback rod

2341 Fig. 4.1.2¢

B. Turn hydroback rod in a turn or two.

NOTE: There must be a min. of 3/8 inch of threads
engaged in rod end to prevent stripping of
threads,

C. Lower the seal and start the engine and check for
wheel creep. If additional adjustment is required shut
off the engine and repeat steps A and B.

Do not start the engine un-
less you are in the seat with
the seat belt fastened
around you.

8. Tighten the counter nuts against the rod end while
preventing the hydroback rod from turning.

9. After performing the neutral adjustrment it may be
necessary to adjust the steering lever neutral detent
linkage.

Do not start the engine un-

WAH N | N G less you are in the seat with
the seatbelt fastened around
you.

Lower the seat and start the engine. With the seat bar
up, check for wheel creep.

lfwheel creep is detected refer fo section 4.3.2 for seat
bar and neutral detent adjustment.

4.1.3 Neutral Detent Adjustment:

For safety during start up the steering control levers
are designed to be automatically centered in neutral
position when the seal bar is in the up position.

When the seat bar is lowered into the operating posi-
tion, the steering lever centering or neutral detent link-
age is released.

If the loader creeps while the engine is running and the
seat bar is in the up position,-the neutral detent linkage
may require adjustment for the complete adjustment
procedure refer to section 4.3.2.

4.1.4 Steering Limiter—Adjustment:

To prevent power loss while making a pivol or “SKID-
STEER" turn, the steering control levers are equipped

" with stroke limiter.

Adjust the steering limiter as follows:

1. Ratse the seat, remove the sound insulation and
hydrosiatic shield.

2. Lower the seat bar.

3. Move the R.H. steering conirol lever full farward and
adjust the limiter slop bolt agains! the control lever
{Fig. 4.1.4), Tighten the counler nu.

4. Move the R.H. sleering control lever full back and
adjust the lever stop bolt against the control lever (Fig.
4,1.4). Tighten the counter nui.
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Steering lever

Steering limiter Counter nut

N

1592 Fig. 4.1.4

4.2 FOOT PEDALS

4.2.1 Qperation:

Qperation of the boom lift cylinders, bucket tilt cylinders
and auxiliary hydraulic circuit are contralled by foot pe-
dals {Fig.4. 2.1) connecled to a hydraulic controf valve.
The hydraulic controf valve is a series type valve which
allows simuitaneous use of both the boom lift and
bucket tilt circuits.

4 CONTROLS

Always keep feet on the foot
padal controls while oper-
ating the loader.

A\ wrrninG

BOOM LIFT:

The L.H. pedal is the boorn lift control (Fig. 4.2.1). Toraise
the boom press on the heel {2) of the pedal. To lower the
boom press on the toe (1) of the pedal. Firm pressure on
the toe (2) of the pedal will fock the boem in float position.
This aliows the bucket to follow the ground as the loader
moves backward.

AUXILIARY HYDRAULICS:

The center pedal is used o engage the auxiliary hy-
draulic circuit to power an attachment such as a back
hoe. Pressing on the toe (3} of the pedal provides hy-
draulic pressure 1o the female quick-connect coupling
located at the front of the beom arms. Firm pressure
on the toe (3) of the pedal places the valve in deient
pasition providing a continuous flow of hydraulic oil to
the attachment. Pressing on the heel of the pedal (4)
provides hydraulic pressure to the male quick-connect
coupling reversing the flow of hydraulic oil. When the
auxiliary circuit is not in use return the fool pedal to
neutral position otherwise starting the loader may be
difficult or impossible and damage to the starter may
occur.

1047

Fig. 4.2.1
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Return auxiliary hydraulic
foot pedal to neutral posi-
tion when nol in use.

IMPORTANT

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 (B6) of the pedal will roll the bucket back.

SAFETY EQUIPMENT:

The pedal lock is operated by the raising and lowering of
the seat bar (Fig. 4.2.1a).

As the seat bar is raised, the pedal lock engages. locking
the foot pedals in neutral position (Fig, 4.2.1b).



1276 Fig. 4.2.1a

At the same time the steering levers are locked in the
neultral position.

As the seat bar is lowered the foot pedal lock disengages
treeing the pedals for operations.

For aperator pratection during start up, the loader starting
circuit is designed so that the engine must be started with
the seat bar up, foot pedals locked and the steering levers
in neutral. A safety start swilch disengages the starter
circuit when the seat bar is down.

For emergency starling with the seal bar down, the
lpaders are equipped with an over-ride starting switch.
{Refer o section 5}.

To avold personal injury stop

the engine, lower the boom
WARNIN G arms, engage the parking
brake and check that the foot
pedals are locked before get-
ting out of loader.

4 CONTROLS

Foot Pedal Lock

Locked, Seat Bar Up

1569

i
A i

-

78
Foot Pedal Lock

Unlocked,Seat
Bar Down

S
L)

Fig. 4.2.1b
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4.2.2 Pedal Lock — Adjusiment

When the seat bar is in the up position the foot pedals
must be locked in neutral,

if the pedals can be moved, causing hydraulic flow, with
the seal bar up, adjustrment or repair of the lock tinkage
may be required.

To adjust, raise the seat bar and lock it in the up position.
Ensure the cam, which raises the foot pedal locking arms
(Fig. 4.2.2). is in a horizontal position and is not applying
any lift tension on the foot pedal lock arms.

Foot pedal lock linkuge

Foot pedal fock

2342 S

Fig. 4.2.2

Adijust the foot pedal lock finkage (Fig. 4.2.2) so that no
upward tension is applied to the locking arms with the
seat bar up.

if no upward tension is being applied by the cam (Fig.
4.2.2) but the hydraulic valve can be activated, with the
seat bar up. it may be necessary to adjust the position of
the control valve. Refer to section 4.2.3.

Check the foot pedal lock for correct operation each time
the loader is operated. Keep all shafts, springs and
linkages lubricated with WD40 or similar lubricant. Keep
the foot pedal area clean. Do not allow dirt or any material
to build up around the foot pedals or linkages which may
effect the locking mechanism.

4.2.3 Foot Pedal — 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
the boom arms in a raised
position unless the boom
locks are engaged.
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2. Raise the seat, remove hydrostatic shield and sound
insulation.

3. Disconnect the pedal lock linkage from the foot pedal
shaft {Fig. 4.2.2).

4. Disconnect the foot pedal linkage from the control
valve spool {Fig. 4.2.3a).

Control valve spool

Fool pedal linkage

2343 Fig. 4.2.3a

5, Disconnect the foot pedal shaft suppert from the main
frame {Fig. 4.2.3b}.

Fool pedul shah
suppori

Fig. 4.2.3b

5. Remove the bolts and nuts from the bearings at each
end of the foot pedal shaft.

7. Remove the foot pedals and shaft assembly from the
main frame.

8. Remove the foot pedal lock assembly from the main
frame.



FOOT PEDAL & LOCK — INSTALLATION

1. If the control valve had been remaved. install the
control valve and mouniing bolts. Do not tighien the
mounting bolts,

Conlrol valvg

...,‘).( 5
kY
.

Mounlipg bo 1%

Adyustinenl pois

2344 Fig. 4.2.3b
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5. Line up the lock assembly by centering the locking
arm on the auxiliary foot pedal linkage spacer (Fig.
4.2.3d).

h—ere—

Fout pedat J

Locking arm

Linkage spacer

1669 Fig. 4.2.3d

2. I the control valve has not been removed it may be
necessary to adjust the control valve.

3. Install the foot pedal and shaft assembly in the
toader.

Puéh down on the foot pedal shaft as far as it will go
while the shaft bearing nuts are tightened.

4. Install the foot pedal lock assembly in the |cader.
Ensure the locking arms on the foot pedal lock
assembly are fully engaged on the foot pedal linkage
spacers (Fig. 4.2.3c).

Tighten the lack assembly in place making sure the
mouriting nuls are on the outside of the main frame.

6. Install the foot pedal linkage between the foot pedals
and the control valve spools (Fig. 4.2.3e).

rLocking arm
]

1

o
Linkage spacer

1668 Fig. 4.2.3¢

Control valve spool

Foot pedal linkage

2343 Fig. 4.2.3¢
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7. Install the foot pedal shaft support (Fig. 4.2.3f).

Faol pedal shath
support

Fig. 4.2.3f

8. install the pedal lock linkage to the oot pedal shaft
(Fig. 4.2.3q).

Faol pedal lock linkage

Fool pedul lock

2342 e - Fig. 4.2.3g
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10. The control valve spool must move approximately
10 in. (2.8 mm) either side of neutral position
before hydraulic flow occurs (Fig. 4.2.3h).

Neutral
110" 110"

(2.8mr (2. Bmm}
1. il il T
E- T i rLL\ v

r |
T + :“s’_’i’}" I
:____ . 1 l] - ______: :
IT ‘-.LI____ S o
Control valve spoaol

1671 Fig. 4.2.3h

11, Toprevent accidental control valve spool movement
and accommodate for linkage wear the linkage is
adjusted so that there is a maximum of .030in. (.75
mmy} clearance on both sides of the linkage spacer
and locking arm (Fig. 4.2.3i).

9. Ensure the cam which raises the foot pedal locking
arms does not touch the locking arms (Fig. 4.2.3g).

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
stepping on the foot pedals when entering ar exiting
the loader.

Do not leave boom arms up
unless the boom locks are
engaged.

A\ WARNING

118

/——‘ Locking arm

Linkage space:

T~

.030"

(75mmy—| |— --—n-l I.‘— .030 (. 75mn)

1672 Fig. 4.2.3i

12. This clearance is obtained by the positioning of the
hydraulic control valve.

13. Loosening the four valve plate mounting bolls will
allow adjustment of the valve,



14. Loosen the four valve plate mounting bolts (Fig.
4.2 3j).

PR 3
Sertiol vated . L‘_ef:i‘:-:_-—-'—""g
Tt Rl

Pt (€ 2 5
4 _? e’ {-._Qfé‘#{{mmlmu fonta
ﬁ : .'..._.“ : > /E';:___V
L o ="
S, 72 -
el !y «

Hoanlig Balts

Adquniment Dokt

2344 Fig. 4.2.3]
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15. Determine which way the vaive must move to center
locking arms (Fig. 4.2.3i).

16. Move the valve ahead or back as required using the
adjustiment bolts {Fig. 4.2.3j).

17. Tighten the adjustment bolt counter nuts. Torque the
four control valve plate mounting bolts 12-15 ft. Ibs.,
{16-20 N.M.).

18. Test the foot pedal locks by cycling the pedals with
the engine running and the seat bar up.

424 Safety Start Switch — Adjustment

For aperator safety during start-up the loader is equipped
with a safety siart switch connected to the loaders starting
circuil. The safely start switch is a normally closed switch,

The safety start switchis engaged and disengaged by the
pintle lock assembily.

When the seat baris in the down position {Fig. 4.2.4a) the
lever in the safety start switch is moved inward disengag-
ing the starting circuit. The loader musl be started with the
seat bar up.

When the seat bar is in the up position the lever on the
safety start switch moves outward completing the starting
circuit.

Adjust the satety start switch as follows:

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

Do ':\c:lhwobrk on the lngder
A DI E] icad position untess the

boom locks are engaged.

Do nol start thie engine un-
less you are in the seat with
the seat belt fastiened
araund you.

19. If any movement occurs in the hydraulic system shut

off the engine and readjust the valve paosition.

Test the foot pedals with the seat bar down to ensure

the pedals move freely and do not bind.

Check the operation of the foot pedal lock each time
the loader is used. Keep all shafts, springs and

linkages lubricated with WD40 or a similar lubricant.

e ACKEHLY Luadty

o

‘ . L.
o tnaeting tractel LR

2345 Fig. 4.2.4a

2. Check to ensure the safety starl switch is securely
screwed into the mounting bracket.

3. With the seat bar in the full down pasition, loosen the
allen screw which secures the safely start switch
mounting bracket.

4, Rotate the mounting bracket until the lever on the end
of the safety start switch is fully depressed against the
lpader cross member.

5. Tighten the allen screw.
119



4.3.1 Seat Bar — Operation

For operator protection the loader is equipped with a seat
bar. When the seat bar is in the up position (Fig. 4.3.1a)
the steering levers are returned to and restricted in
neutrat position. The footl pedals are locked to prevent
accidental cycling of the foot pedals when entering or
exiling the loader.

Stop the engine, lower the
boom arms and engage the
parking brake before getting
out of loader.

1276 Fig. 4.3.1a

When the seat bar is lowered to the operating position
(Fig. 4.3.1b) the foot pedals and the steering levers are
free to move.

4 CONTROLS

1277 Fig. 4.3.1b

A safety start switch 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 in the event
the engine stalls, the loader is equipped with an over-
ride starting switch.

The over-ride slarting switch allows the engine to be
started with the seat bar lowered. Reier lo section 5.2.9.

4.3.2 Seat Bar — Adjustment

The following procedure is for the complele adjustment
of the seat bar linkage, steering lever detent and foot
pedal shield.

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, lhe sleering level neulral adjustment
will have to be compleled before proceding to the fol-
lowing adjustments, Refer to section 4.1.2 for proce-
dure.

:.'Jo not start 'thtehenginte u;-:l;
au are in the seat wi
A WABNING t?\ses ys;atr b'elt fastened

around you.

Do not start the engine un-
less you are in the seat with
the seal belt fastened
argund you.
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1, Remove any attachment, raise the boom arms and
engage the boom locks. Shut of the engine.

4 CONTROLS

Do not work on the loader
with the boom arms in a
raised position unless the
boom locks are engaged.

2. Remove the seat, step shield, floor plate and frant step
shield.

3. Lock the seat bar in the up position.

£

. Loosen the foot pedal lock linkage adjustment nuts
(Fig. 4.3.2a).

Foot pedal lock hnkage 1
H

Foot pedal lack

S N\ b
i' ~~,..:::._~‘gk e " - -/ /4\\\ —@:?::}:1 _______

. ——

2342 Fig. 4.3.2a

5. Loosen the adjustment bolts on both the L.H. and R.H.
pivot assemblys (Fig. 4.3.2b).

M sy el

il 13 e Lh

L LAl s . By

2345 Fig. 4.3.2b

6. With the steering levers in neutral position, adjust the
L.H. pivot assembly so the 'V is lined up on the pintle
lever.

Tighten the pivot assembly bolts on the L.H. side.

7. With the steering levers In neutral position, adjust the
R.H. pivot assembly so the 'V’ is lined up on the pintle
lever.

Tighten the pivol assembly bolts on the R.H. side.

B. Adjust and tighten the foot pedal lock linkage (Fig.
4.3.2¢).

Foo!l pedal tock linkage ]

Fool pedal lock

2342 ) Fig. 4.2.3¢

Adjust the linkage so that no upward tension is
applied by the cam on the foot pedal lock arms.

9. Check that with the engine running and the seal bar
in the up position thal the loader does not creep. Shut
oif the engine.

If the loader creeps readjust the pivot assemblys,

around you.

Do not start the engine un-
WARN I N G less you are in the seal with
the seat beit fastened

10. Lower the seat bar and with the engine otf. check to
ensure the foot pedals and the steering control levers
mave freely without binding.

Keep all shafts, springs and linkages lubricated with
WD40 or a similar lubricant.
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4.4 THROTTLE & STOP CONTROL

4.4.1 Throttle & Stop Control — Qperation

The diesel engine throttle and stop conirol is incorpo-
rated in one lever iocated on the [eft hand side of the
loader next o the steering contro! lever (Fig. 4.4.1).

2005 Fig. 4.4.1

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
iever will shut off the fuel supply stopping the engine.
The engine should always he operated at full speed
and the loader travel speed controlled with the steering
control levers.

4 CONTROLS

4.5 PARKING BRAKE
4.5.1 Operation:

The loader is equipped with two mechanical, caliper
type disc brakes mounted on the output shaft of each
hydrostatic drive motor. Both brakes are activated by
one hand lever lncated on left hand side of the loader
next to the operators seat.

To prevent personal injury
stop the engine, lower the
boom armms and engage the
parking brake before getting
out of loader.

A\ WrrninG

To engage the brakes; pull upward on the brake handie
until it locks in position {Fig. 4.5.1).

To release the brakes; push the brake release button
(Fig. 4.5.1), lift up.on the brake handle until the lock
disengages and lower the brake handie completely
down.

1264 Fig. 4.5.1

Do not start the engine un-
{ess you are in the seat with
the seat belt fastened
around you.

To prevent brake damage
disengage the brake before
operating the loader.

IMPORTANT
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4.5.2 Brake Installation and Adjustment

Control rod end

Linkage rod T,

Bushing asaembty Brpke shaft assembly

ﬁ -“'\5\
V( S

[ Vg
@lw %%EC“ A, - N AP

O

.

\. P -~
Threaded rod aSSem\I}\ ( ﬂ - ’) G;,)\_
Spring {'3 QL :\:/./
Ui \/ L

. ® ’’’’’’’ Y \\“.‘
£° k \)

@ﬂb@
™

Brake caliper assembfys

Torgue motor sprockel

Brake disc

2350 Fig. 4.5.2

Hex washers
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4,52 Adjustment:

4 CONTROLS

To prevent personal injury
do not work on a icader with
WARN'NG the boom arms in & raised
nsition unless the boom
ocks 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.

Lock nuts
Front adjusting nut , = Threaded rod assembly

‘\-F(eaf adjusling nnt

B

\—Eushmg

2346 Fig. 4.5.2a

Force guage

2011 Fig. 4.5.2¢

If the handle effort is within the above specifications
and the brakes do not perfarm correctly check the
brake pads and disc for wear or damage. If necessary
replace. Refer to section 4.5.3-4.5.4.

4.5.3 Parking Brake Caliper and Pad Removal

To prevent personal injury
do not work on a loader with
the boom arms in a rajsed
osition unless the boom
ocks are engaged.

. Raise brake handle o engage brake. Effort on the
handle grip to lock the brake handle ratchet should be
75-80 Ibs. pull. Adjust the nuts on the threaded rod
assemblies to evenly apply brake pressure until this
etort of 75-80 Ibs. is achieved (Fig. 4.5.2a).

. Release brake and allow handle to drop to lowest
position. Adjust the other two 3/8" UNC nuts to
ensure that no tension is applied to the brake pads
when the lever is in the down position (Fig. 4.5.2a).

124

. Remove any attachment, raise the boom arms and

engage the boom lock. Shut off the engine.

. Raise the seat and remove the hydrostatic shield.

. Block the loader securely with all four wheels ¢lear of

the ground.

. Remove the wheels. On reassembly torque the wheel

nuts 100-110 ft. Ibs. (136-149 N.M.).

. 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 lubricaling oil.
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1451 Fig. 4.5.3a

6. Femove holt end of threaded rod assembiy irom brake
lever on caliper (Fig. 2.3.3b).

Lock nuls —
Front adjusting nut
Rear adjusting nyt _]

',—1 hreaded rod assembiy

\

[}
% Spring

Busning

2346 Fig. 2.3.3b

7. Loosen brake caliper assembly.

8. Remove stainless steel "Z2" pin and hex washers fram
torque moter sprocket.

9. Spread the brake pads apart to allow removal of the
brake disc.

10. Remove caliper bolts.

11. Remove the caliper assembly and brake pads.

4.5.4 Parking Brake Caliper and Pad Replacement:

1. Apply silicon around the outside of the brake caliper
mounting boli holes. Insert two 1727 UNC x 57 long
baoits through the holes into both side transmissions.

2. Slide a 1/2" dia. hardened washer onto each of the iour
bolts on the inside of both transmissions.

3. Install twp 3/8" long spacers on the mounling sleeves
{one per sleeve) of the brake caliper assemblies and
position the brake caliper assemblies onto the two 1:2”
UNC x 5" long bolts. The tevers will extend through the
lever sleeves of the transmission walls.

4. Slide two 1/2" long spacers over the opposite end of
the caliper sleeves. Install two 1/2" UNC nylok nuts
onlo the brake caliper mounting bolts bui do not tighten.

5. Spread the brake pads apart on boih caliper assemblies
to allow you lo inserl the brake disc between them and
onto the torque motor sprocket. The disc must be free lo
float on the motor sprockel. Once in place, tighlen the
nyiok nuts onio the brake mounting bolts to 85 lbs, fi.

6. Install two 2 174" OD x 316" thick and one 2 14"
OD x 1/8" thick hex washers over the hex of the torque
motor sprockets. Secure washers and brake discs by
inserting the 1:8" dia. X 3 3:4" long stainless steel pin.
Bend both ends of each pin over egual length to make a
s

7. Remove any paint or dirt from the oval lube through
which the brake tever protrudes. Use a good quality
cleaner such as “"spot chk cleaneriremover” Irom
Magna Fiux Corp. Rernove dirt and oil from the protrud-
ing portion of the brake levers as well.

B. Stretch rubber boot over brake lever and anto the oval
tube. Position boot to remove twisting of the rubber.
Caution must be taken to prevent contamination of the
inside of the boots with cil and dirt. Put gloves on hands.
The chemical used to seal the boots is an instant
bonding adhesive. TAKE CAUTION.

9. Caretully apply one drop of loctite superbonder #420 in
the line where the boot seals to the léver. Add another
drop to where the boot contacts the oval lube. By
capillary action the adhesive will wick around the
contact areas. Wait one minute then check for adhesion
by waorking the boot and inspecting for gaps and voids.
DO NOT ALLOW ADHESIVE TO TOUCH YOUR SKIN.
If this oecurs, follow tnslructions as |abelied on product
safety sheets.

10. Install brake caliper assembly.

11. Adjust brakes. See seclion 4.5.2 for procedure.

125



5 ELECTRICAL

NOTE: FOR COMPLETE ENGINE SERVICE AND REPAIR
PROCEDURES REFER TO THE KUBOTA WORK-
SHOP MANUAL.

WIRING 51
Wirng didgram ... 511
Specifications ......eiiiic e 5.1.2

iNSTRUMENTATION 5.2
FU@l QAaUGE ..o e 521
Alternalor light . 522
Hydraulic oil temp. light ... e D.2.3
Engine warning light (hi 1emp Iow pressure) ..5.24
HOUE TNEIET oo ieveesreveie et et s 5.2.5
Glow plugs and iNGIGalor. ..o 526
Light SWItChi.....occooce e 0 52,7
Key switch .. ST UUUUPPRON - 3031
Qver-ride stanlng swrtch PO 8 * |

BATTERY 5.3
Operation............ SO TOOUURUUOTTUORPIURRRE 1o 5 |
Removal and mspecuon ........................................ 532
Testing and MaiNtenance ... oiceieceeennnee 533

Jumip Starting. .o e 2 D304

STARTING SYSTEM
Safely start switch .......
Starter refay T183HD ... ..
CItCUI DBre@ler e sresssssesessrsssnen 38,

TROUBLE SHOOTING 5.5
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5.1.2 Specifications:

FANBELT T183HD T233HD
Belt sag under load of 13.2to 15.4 Ib. (6 10 7 kgf) 0.2756 10 0.3543 in. (7 to 8 mm)
ALTERNATOR '
Qutput current 35 A/14 V /4000 RPM 25 A/ 14 V /4000 RPM
Total resistance of rotar coil, measured (std.) 6Q
between terminal "F" and "E" (max.) 100
(std.} 15.5 mm (0.6102 in.)
Brush length
(rmin.) 10.3 mm (0.4055 in.}
REGULATOR
Gut-in voltage 45t058V
No-load regulating veltage 13.8t0 148V
Resistance between terminais:
“IG" and “F" with open contacts on
“|G" and “F" with contacts Approx. 110
"L and "E” with open contacls 0Q
"L and “E” with contacts Approx. 100 €2
“N" and "E" Approx. 23Q
“B" and "E" with open contacis Infinity
“B" and "L” with contacts 119
Point gap 0.0118 10 0.0177 in. (0.3 to 0.45 mm)
STARTER MOTOR
Current 90 A or less
No-load test Voltage 11.8 YV
Speed 3500 BPM or more
(std.) 1.1811 in. (30.0 mm)
0.D. of commutator
(min.} 1.1417 in. (29.0 mm}
(std.} G.0197 to 0.0354 in. (0.5 1o 0.9 mm)
Mica undetcuting (min.) 0.0079 in. (0.2 mm)
{std.} 0.7480 in. {18 mm}
Brush length
{min.) 0.5000 in. {12.7 mm)
GLOW PLUG
Resistance 1.0-1.2 Q
BATTERY
Voltage 12V
BCI group size 30H
Amp. hr. capacity 165
0°F (-17.8B°C) cranking amps 520
Ground polarity Neg.
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5.2 INSTRUMENTATION

9 ELEC ]I HICAL

Fuel Gauge

Alternator Lighst

Engine Warning Light
Hydraulic Oil Temp. Light
Glow Plug

S S

2214

PP ND

-

Hour Meter

Light Switch

Key Switch

Boom Locks

Over-ride Starting Switch
Brake Light

Fig. 5.2

5.2.1 Fuel Gauge:

OPERATION

The fuel gauge indicates the quantity of fuel in the fuel lank
{Fig. 5.2). The tuel tank capacity i5 18 gal. (68 L). The diesel
engine must not be allowed to run out ot 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 ohmmeter 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 fusl sender.

High or low reading = Fuel sender faully — replace.

Fuel Gauge

2. Remove the left hand instrument panel. With the igni-
tion off, connect one chmmeter lead to the "I lerminal
of the tuel gauge. Connect the other chmmeter lead to
the "'8" terminal of the fuel sender (Fig. 5.2.1b)

Test Resulls
150 — 250 ohm reading = Good fuel gauge.

High or low reading = Fuel gauge faulty — replace.

Fig, 5.2.1b
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3. with the ignition off, connect one chmmeter lead to the
“S" terminal of the fuel gauge (Fig. 5.2.1¢). Connect
the other ochmmeler lead to a clean ground on the
frame.

Test Results
50 — 500 ohm reading = Wire to 'S’ terminal good.

High or low reading = Fauity wire to S’ terminal.

1682

5.2.2 Alternator Light:

The alternator warning light will come on if the allernator is
not producing sufficient current (Fig. 5.2 item 2). With the key
switch in the ON position the alternater light will be on. When
the engine staris the alternaior light will go off. For complete
operating description and testing of the charging systern
refer to engine repair manual.

\ A

Drain lines

Drain hose

Manifold

Hydraulic oil temperature sender
Fig. 5.2.3

5 ELECTRICAL

5.2.3 Hydraulic Ofl Temperature Light:

The hydraulic oil temperature light (Fig. 5.2) measures the
temperature of the hydraulic oil. The temperature sender is
tocated in the hydraulic pump and motor drain manifold {Fig.
5.2.3). It the hydraulic ail temperature lighi comes on during
operation shut off the engine and determine the cause of
over heating. Check the radiator and hydraulic oil coaler 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 aengine ¢oolant
temperature (Fig. 5.2 item 4).

The engine oil pressure sender switch is located on the RLH.
side of the engine. The switch opens under normal ail
pressure and closes at low oil pressure illuminating the
warning light.

The engine coolant temperature sender switch is localed on
the L.H. side of the engine.

The coolant temperature switch senses coolant over heal-
ing which closes the switch and illuminates the warning
light.

if the engine warning light comes on during operation or
fails to go out afler engine start up, shut-off the engine
immediately and determine the cause.

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

{f the light remains on go o test 2. If the light goes out,
check the engine cil level before checking for a mat-
function of the sender switch or oil pump.

TEST — COOLANT TEMPERATURE SENDER

2. With the engine off, the o0il pressure sender switch dis-
connected, disconnect the wire from the coclani tem-
peralure sender. Turn the key swiich to the 'ON’
paosition.

Test Aesuits

[f 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 seclion 7 — Engine irouble
shooting.



5.2.5 Hour Meter:

The hour meter records the number of engine aperating
hours and has a total read oul of 9999.9 heurs {Fig. 5.2
tem 5). 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 15 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 sieel sheath filled
with magnesium oxide powder. One end of the element is
welded ta the sheath, which acts as a circuit ground, while
the other is welded to the center electrode.

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
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Aotating the key switch counterclockwise to the “heat”
position closes the glow plug circuit and battery current
flows through the glow plug heating element. The heat
generaled 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 healed to the correct temperature.

Do not disassembie glow
piugs. Plugs are sealed and
cannot be removed.

IMPORTANT

Never use ether starling fluid
in conjunction with the use
of the glow plugs as severe
damage to the engine may
aceur.

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 ohmmeler lead o the
first glow plug nut (Fig. 5.2.6b). Connect the other ohmme-
ter lead to the second glow plug nut.

Test Results
Low or zero ohms = Good continuity.

High resistance = Bad connection — remove connector
and clean.

Continue and check continuity between all glow pugs.

Glow plug

1683 Fig. 5.2.6b
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- Glow plug

1684 Fig. 5.2.6c

Ohmmeter lead

TEST 2 — Glow Plug:

With the ignition off, disconnect the connectors from the
glow plugs. Connect ane ohmmeter lead to the glow plug
terminal (Fig. 5.2.6c). Connect the other chmmeter lead
to a clean ground. Check sach glow plug.

Test Resuits

T173 — 1.5 ohm reading — Good glow plug.
T233 — 1.0-1.2 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 ohmmeter
tead to the key switch at terminal number 17 (Fig. 5.2.6d).
Connect the other chmmeter 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 ohmmeter laad to the terminal marked 19 on
the key switch (Fig. 5.2.6f). Connect the other ohmmeter
lead 10 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.

Wire 10 switch

Glow plug —e-

1686 Fig. 5.2.6e

1693 ' Fig. 5.2.6f
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TEST 5 — Key Switch to Indicator:

(A) Connect one ohmmeter load to the terminal marked
19 on the key switch (Fig. 5.2.6g). Connect the other
chmimeter lead to terminal on the glow plug indicator.

Test Results
Low or zero reading = Good continuity.
High reading = Faulty wire — replace.

{B} Connect one chmmeter lead to the terminal marked
17 on the key switch (Fig. 5.2.6h). Connect the other
ohmmeter tead to terminal on the glow plug indicator.

Test Resuits
Low or zero reading = Good continuity.

High reading = Faully wire — replace.

TEST A

Fig. 5.2.69

Glow plug indicators

Key switch

TEST U

(t[w \4 ~__2_\w.1 /);’/

‘*Q'l ‘--u..'-..-.:;,-:-
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TEST 6§ — Glow Plug indicator:

Connect one ohmmeter lead to each of the glow plug in-
dicator terminals {Fig. 5.2.6j).

Test Resuits
Low or zero reading = Good indicator.

High reading = Faulty indicator — replace.

—Glow plug
indicaior

1835

Fig. 5.2.6]

52,7 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 panel 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,
preheal {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 o0 the on position.

TESTING

Before performing any tests on the key switch disconnect
the negative or ground wire from the baltery.

Remove the bolts which secure the R.H. instrumeni panel
1o the ROPS.

TEST 1 — On" Position:

Connect the ohmmeter leads across the key switch ter-
minals marked 30 and AC (Fig. 5.2.Ba}. Turn the switch to
the “"ON" position.

Test Resuits
Low resistance reading = Good,
High resistance reading = Faully switch — replace.
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Fig. 5.2.8a

Test Results
Low resistance reading = Good switch.

High resistance reading = Faully switch — replace.

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.

TEST 2({b}

1838 Fig. 5.2.8¢

TEST -2 (a)

1837 Fig. 5.2.8b

{B) Connect the ohmmeter leads beiween the terminals
marked 30 and 17 on the key switch (Fig. 5.2.8¢c).

Turn the switch 10 the "Start” position and observe
the ohmmeter reading.
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TEST 3 — “'Heat” Position:

Connect the ochmmeier leads between the terminals
marked 30 and 19 on the key swilch (Fig. 5.2.8d).

Turn the switch to the “Heat™ position and observe the
chmmeier reading.

Test Results
Low resistance reading = Good.

High resistance reading = Faulty switch — replace.

1839

Fig. 5.2.8d




5.2.9 Over-Aide Starting Switch:

The loader starting circuit is designed so thal the engine
cannot be started urtless 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 nol be used for normal starting.

1052

Fig. 5.2.9A

TESTING — OVER-RIDE STARTING SWITCH

Connect one gchmmeter lead to one of the terminais on the

over-ride switch (Fig. 5.2.98). Connect the other ohmmeler

lead to the other terminal an the switch. Depress the bution.
Test Results

Low resistance reading = Good switch.

High resistance reading = Faulty swilch — replace.

Qver-ride starting
swilch

1840

Fig. 5.2.9B
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5.3 BATTERY

SAFETY PRECAUTIONS:

Lead-acid batteries con-
tain sulfuric acid which
wlill damage the eyes or
skin on contact. Always
wear goggles to avoid
acid in the eyes, If acid
contacls 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

lhe concentrated acid into the water and not the waler
into the acid.

2. When working with acid, such as filling batteries,

splash-proof goggles should be worn. {Additional pro-
teclive cloihing may be advisable if many batteries are
handled.)

3. When adding water or electrolyte, non-metallic con-

tainers andfor funnels must be used.

4. Acid must not be stored in excessively warm localions

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. Gel emergency medical
attention for acid burns.

6. Hydrogen and oxygen gases are produced during nor-

mal baltery operation. This gas mixture can explode if
tflames 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 batlery terminals.

8. Never break a live circuit atl the batlery 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.

137



5.3.1 Operation:

The 12-volt maintenance free battery, Fig. 5.3.1A, is rated
al 165 ampere-hours and is negatively grounded. The bal-
tery is constructed with six lead acid cells connected in
series. Each cell contains paositive and negative plates
placed allernately next to each other and separated from
each other by a insulated separator plate. i any of the
posilive plates should make contact with a negative plate
within a cell a short will develop and cause irreparable
damage 1o the batlery. All positive plates are welded to-
gether and all negative plates are welded together. The
positive plates and negative plates are connected o an
external position and negative ierminal post.

When the battery cells are submerged in a liquid electro-
Iyte salution of sulphuric acid, Fig. 5.3.28, 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 glectrons between plates. One
plate will lose electrons and become positively charged
while the other plate will gain electrons and become neg-
atively charged. When the battery is connected ta a lead
the surpius electrons at the negative post flow through the
circuit to the positive post. The baltery is now converting
chemical energy to eleclrical energy.

This process continues until the greater part of the active
material on both plates has been converted to lead sul-
phate, and much of the acid has been reduced to waler.
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 curren! from an
outside source through the battery in the opposite direc-
tion 10 the current flow during discharge. Reversal of the
chemical action, by charging. resiores the battery to a fuliy
charged condition.

ELECTROLYTE [J: ELECTROLYFE [

OECREASING THCAFASING
SULPHUAIL SULPHURIC
ACID = ACID
INCRFASING DECREASING
- WATER . — WATER -
DECREASING DECAEASING INCREASING INCAEASING
LEAD SPONGE LEAD FEHOXiDj LEAD SPONGE LEAD PEROXIDE
INGHEASING INCREASING DECREASING OECHEASING
LEAD SULPHATE LEAD SULPHATE LEAD SUI PHATE L FAD BUL PHATE
1Pb 8 PhSO4) P08 PS04} (PBEQy 8 Pb) bS04 8 PoOaT
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 operator's
seal. A battery inspection cover is localed al the top of the
battery compartment (Fig. 5.3.2a).

Remove the battery as follows:

1. Remove the seal and the battery service cover (Fig.
5.3.2a).

BATTERY INSPECTION
COVER

FYN

.

T Tk .
e

-

-

Fas

TOOL COMPARTMENT

BATTERY
SERVICE COVER

1115 Fig. 5.3.2a
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2. Open the tool compartment and disconnec! the ground
wire where i{ attaches to the frame.

3. Remove the baitery. hold down strap and slide the
battery out of the battery compartment.

4. Use a puller to remove the negative (ground) cable trom
the battery (Fig. 5.3.2b}. Remove the posilive cable from
the battery.

5. Remove the battery from the loader.

6. Inspect the cables {or corrosion and damage. Remove
corrosion using a wire brush and soda solution. Replace
the cables having damaged or deformed terminals.

7. Inspect the battery holddowns for corrosion. Hemove
corrosion with a wire brush and soda solulion. Paint the
exposed bare metal. Replace any damaged compon-
ents.

8. Clean the oulside of battery case if the original battery is
to be installed. Flush the lop cover with soda solulion to
remove acid film. Be careful to preveni soda solution {rom
entering the cells. Remove corrosion from the terminals
with a wire brush. Inspect the case for cracks or other
damage which would result in a leakage of electrolyle.

1694 Fig. 5.3.2b

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
amount of unused suiphuric acid remaining in solution.
The guantily of sulphuric acid in solution determines the
battery state of charge.

5 ELECTRICAL

The hydrometer used for this test should be equipped with
a thermorneter and the float scale should be graduated to
read from 1.160 to 1.320 in graduations of .005 specific
gravity. The graduated marking should be accurate within
.002 {Fig. 5.3.3A).

EQUAL
TEMPERATURE

Hydrometer Testing
1. Hydrometer

1695 Fig. 5.3.3A

. Check the electraiyte ievel in each cell. Add water to
any low cells and charge the battery for len minutes at
twenly amperes to mix the water with the electrotyte.

2. Draw electrolyte in and out of the hydrometer barrel to

equalize the temperature of the float and thermometer
io 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 electrolyie 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.

6. Correct the specific gravily reading for lemperature

variations (Fig. 5.3.3C).

a. Add .004 points for each 10° above BO°F.

b. Subtract .004 poinis for each 10¢ below B0°F,
Test Results

. If the average specific gravity of ali cells is above 1.225,
but the variation between ceflls is more than 50 points
{.050), the battery is unserviceabie. Remove the battery
for further testing.
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2. |f the average specitic gravity of ane or mors celis is
less than 1.225, recharge the battery.

3. Al the end of the eharge 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 celis is less than 50 points, the
baltery may be tested under load.

=]

TN

i

JJT

Hydrometer Reading
1. Electrolyte Level
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1696 Fig. 5.3.38
—_ ] .
TRy CoRIFNTIR - ZORRNTEY
BELD R ce  r HEAZHNG I- ! AFLDING
i i l 1362 ! 7
10T — ol
- I . — i -
S T S A 1)
T [ . dG -t ar 1293 ..l-g_:
" Lz [-.:!'_
= :
) Lol ae s i -
ks LERISELIISN ARD TR M 1y ELATOAIN A i
FIOLINL FaiL s SOHHTYH
Hyd Avading Temp [
1697 Fig. 5.3.3C
CHARGING

The maintenance free baltery 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 baltery with any type of equip-
ment.

140

DO NOT charge a frozen
battery because il 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. li the batiery 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.

o kW N

Battery electrolyte temperature must never exceed
125°F. (52°C.). H this temperature is reached, the bat-
tery should be cooled by reducing the charge rate or
by disconnecling the batiery 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 candition when ali cells
are gassing freely and three corrected specific gravity
readings, taken at haurly intervais, indicate no increase in
specilic gravity.

CAPACITY TEST

The capacity test is performed to determine it the battery
has a discharge capability sufficient to meet the high cur-
rent demands of the slarter 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 titteen
seconds, the battery must maintain a voltage of 9.6 valts.
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 1o the
hattery.

a. Make sure the load control knab is in the "OFF”
posilion before making the connection.

b. Connect the red leads to the battery positive post
and the black leads to the battery negative post.

¢. Voltmeter leads must contact the battery posts —
not the ammeter leads.

2. Turn the tester foad 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 volimeter read-
ing and turn the load contral knob 1o the off position.



Test Results
Battery must maintain above 9.6 volts for the test period.
9.6 volts or above = Good (serviceable).
Less than 9.6 volls = Faulty battery — replace.

5.3.4 Jump Starting:
JUMP STARTING

1. Set the parking brake.

2. 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.

3. Use only a 12-vclt battery with sufficient capacity for
jump starting.

4. Check that all electrical switches are off and that the
vehicles are not touching one anocther.

5. Allach the end of one jumper cable to the pasitive ter-
minal of the boosler battery and the other and of the
same cable to the positive terminal of the discharged
battary.

6. Attach one end of the remaining cable to the negative
terminal of the booster battery, and the other end to a
solid engine ground at lsast 12 inches from the battery
of the vehicle being started — DO NOT CONNECT
DIRECTLY TO THE NEGATIVE TERMINAL OF THE
DEAD BATTERY.

7. Slart the engine of the vehicle that is providing the jump
start and turn off all electricat switches.

8. Startthe engine in the foader with the discharged baltery.

9. Reverse these procedural steps exaclly when removing
the jumper cables. The first cable to be disconnected
should be the negative cable from fhe ground on the
loader that was being jump slarted.

Do not start the engine un-
less you are in the seat with
the seat bell fastened
around you.

A\ WARNING

5 ELECTRICAL

5.4.1 Safety Start Switch:
TESTING

1. Connect one ohmmeter lead to terminal 1 on the salely
start switch (Fig. 5.4.1).

2. Connect the other ohmmeter lead to terminal 2 on the
safety start switch.

Test Resulls

High resistance reading = Faulty switch — replace.
Low resistance reading = Good.
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2403 Fig. 5.4.1

3. With the ohmmeter still connected to the two terminals on
the safety start switch (Fig. 5.4.1). depress the lever.

Test Resulls

Low resistance reading = Faulty switch
High resistance reading = Good.

replace

5.4.2 Starter Relay T183HD:
TESTING
1. Remove the starter relay from the loader.
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2. Connect a jumper lead from the starter relay 2 terminal to
the battery positive @ terminal (Fig. 5.4.2a).

‘,\</—Mouming Bracket on 8ack Side
Siurler Hela
e e Y

Terlmillat 1

2404 Fig. 5.4.2a

3. Cannect a jumperlead from the starter relay 1 terminal to
the battery negative 3 terminal (Fig. 5.4.2a)

4. Measure the resistance with an ohmmeter across the
slarter relay 3 terminal and 4 terminal (Fig. 4.5.2a)

5. If O ohm is not indicated, the slarter relay is faulty.

6. Disconnectjumper leads from starter relay 1 terminat and
2 terminal (Fig. 5.4.2b).

5 ELECTRICAL

7. Measure the resistance with an chmmeler acrass the
starter relay 3 terminal and 4 terminal {Fig. 5.4.2b).

B. if infinity {=¢}is not indicated. the slarter relay is faulty.

when jumper leads

Across | @re connected (1-2) 0 Ohm
RAESISTANCE | {erminals
3and 4 | when jumperlead |
is disconnected nfinity

5.4.3 Circuit Breaker:

For circuit protection a circuit breaker is located on the
starting circuit {Fig. 5.4.2a).

The circuit breaker if tripped will automatically resel.
T183HD 40 AMP.
T233HD 50 AMP.

TESTING: CIRCUIT BREAKER

1. With the ignition off connect one ohmmeter lead to one of
the terminals on the circuit breaker (Fig. 5.4.2A).

2. Connect the other ohmmeter lead to the other circuit
breaker terminal.

Test Results

Low resistance reading = Good.
High resistance reading = Defective circuit breaker
— replace.

- Meunting Bruckes on Back Sl
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2405 Fig. 5.4.2b

1904

Fig. 5.4.2A
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5.5 TROUBLE SHOOTING

5
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Low of Ro Drive belt slipping. Adpist. 7.3.5
output from — -
atternater. Faulty wising or Check and repair.
connections.
Defrciive vohiage Check and it 522
regulator. necessary raplace.
Detective Check and if 3.2.2
alternaloe, necessary repai
or feplace.
Delective reclifier. Check and if
necessary replace.
Charge Faulty wannp or Check and repair.
indicator cannections.
Jamp dims. - —
y Dirty slip rings or Gheck and repair.
brushes.
Charge Faulty winng or Check and repair
indicator CONNBLIONS.

085 aut but " -
gF.CDTﬂF.S Faully rectifier. Check ang it
beigher with necessary replace.
increased
speed.

Charge Drive belt slipping. Adijust. 735
indicator
lamp is Perdorm aliemalor
“ON" with voliage oitput
engine test.
funning Perlomn ahcenalor
gurrent cutput
Iesl.
Defactive Perfonm alleraator
altenalor or N cicuil
requlater, voltage lest
Perfurm regulator
“N* circuit
continuity 1est.
Perform alternator
“E" cirguil
conlinuity 1est.
Perlorm aliermalor
“F" cirouir
conlnwity lest
Prrinem requialnr
"B circuit
continuily tesl.
Perform alleraator
AT eiweun
coninuity TRSL.
Charge Defective Chiek and if
indieator indication lamp. ngeessary replace
lamp 15 y
SOFF* when DNefective wiqng, Check viring
starer continuity between
switch is lamp and ignilior
“ON, buy sviilch,
engine is a0l Check winng ]
ruamng. continuity betapen

lamp and icyulatos
T ermingl

Check L ez
ranicuity brrween
regulalor "L and
g

STARTING SYSTEM
Aefer to
Prohlem Gause Carrective Action Section
Startes wilk Seat bar down. Raise salety bar to 5.4.1
not engage. salety start switch engage salety
disengaged. stant switch.
staner il won't
engage check
safety start
swilch.
Press over-ride 5.29
sharting switch,
Batrery Check and charge 5.3
discharged. batiery or replace,
Loose or Check and repair.
disconnected
wiring.
Defeciive starer Check and if 528
swilch. necesszry raplace.
Ceteclive solenoid. Check and if
necessary replace.
Detectve starter. Check and i
necessary replace.
Siarter Datective Replace.
molor overnning
engages bul cluteh.
enging does
nol turn
uver.
Pinion Delective starter. Check ang if
engages but Necessary repair
starter molor orréplace.
t{?;sor:f;r Detective solenaid. Check and if
’ necessary feplace.
Starter Defeclive pinion Replace.
mator spring.
rotates at
full speed
ueforg piign
engages.
Starter dues Faulty ignitinn Check and if 5.2.8
not swiich. nBCessAry raplace.
;",:;,"ggg?m Delcctive solenoid. | Checkand il .
slafs necessary replace.
CHARGING SYSTEM
Batlary lov! Drive belt slipping. Adijust. 7358
In Chatge Of 1™ 0 o ciive battery. | Gheck and if 5.3
discharged. .
NECRs&ATY l'BDl:ICG.
Faully wiring or Chock and repair.
connectians.
Delective Check and if
regulator. necessary replace.
Dirty alternater Check and repair.
slip rings or
brushes.
Allernator Defective battery Check and i 53
overchnrging necessary renlm:e.
;:g”'::;‘;w Deleclive voltage Check and if
regulator. necessary reglice.
Defective Check and il
allernatar necessary replace
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HOM a5 cuick-tacH

Quick-tach frame
Lock pin

Spring collar
Spring.lock pin
Link block
Tension washer

Lock handle
Bushing

Safety lock lever
Boom pivot pin
Tilt cylinder pin
Spring,safety lock

(FRONT)1




6.1.1 Quick-Tach Operation:

The quick-tach, which is standard equipment, allows
changing from one attachment to another quickly with-
out having to remove bolts or pins.

To operate, release the two safety locks (1) (Fig. 6.1.1a)
and lift the two locking levers (2) up to completely retracl
the locking pins (3).

6 MAIN FRAME

1197 Fig. 6.1.1a

-
-

2017

2018 Fig. 6.1.1¢

Push the locking levers down (4) (Fig. 6.1.1a) extending
the lock pins (5} through the attachment and engage the
safety lock (6).

Before operating the attachment check that the locking
pins and safety locks are correctly engaged.

Alter hook up to attachment
check 10 be sura pins are
fully engaged.

IMPORTANT

Tilt the quick-tach frame farward (Fig. 6.1.1b) with the
bucket tilt cylinders and drive into the attachment. Re-
tract the bucket tilt cylinders which will line up the bottom
of the attachment with the quick-tach lock pins (Fig.
6.1.1c).

6.1.2 Quick-Tach — Preventive Maintenance

To keep the guick-tach locking pins and linkage warking
freely and to prevent pivol pin and bushing wear the
quick-tach must be serviced every 8 hours. More oitenin
dirty applications.

Service the quick-tach and pivot pins as follows:
1. Remove any attachment from the quick-tach.

2. Clean any dirt build up around the linkage assembly
inside the quick-tach.

3. Lubricale the grease litlings on each of ihe bucket
cylinder bushings. Use a goed gualily mulli-purnose
lithium based grease until excess shows.

4. HRaise the bcom arms and engage the boom locks.
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6 MAIN FRAME

To avaid personal injury
do not work on a loader
with the boorm arms in a
ralsed position unless the
boom locks are engaged.

A\ warninG

5. Lubricale the lower boom arm pivol bushings (Fig.
6.1.2a). Use a good qualily multi-purpose lithium based
grease until excess shows.

Boomarm

Grease Fitting

2019

Fig. 6.1.2a

6. Inspect the boom and bucket pivot pins for wear. If
any wear is detected replace the pins.

6.1.3 Quick-Tach Removal

1. Startthe engine. Raise the lift arms. Place ablock un-
der the rear of the quick-tach frame. Lower the lift
arms until the rear of the guick-tach is supported by
the block (Fig. 6.1.3a).

2. Tiltthe quick-tach frame foreward until the front of the
frame rests securely an the ground (Fig 6.1.3a).

Tilt cylinder Lift arm

Quick-tach

Blocking

6.1.3a

3. Shut off the engine and engage the parking brake.
Cycle the foctl pedals to relieve any hydraulic pres-
sure inthe system.

4. Remove the lock-nut and balt from the bucket cylin-
der rod end pins (Fig. 6.1.3b}.

2022

6.1.3b

To avoid personal injury
slop the engine, engage
the parking brake and
fower the boom atms be-
fare you get oif the
loader.

A\ warnING

To avoid eye injury wear
safely glasses and al-
ways use a brass drift and
hammer te remove or in-
stall pins.
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6 MAIN FRAME

5. Using a brass hammer and punch (Fig. 6.1.3c), Re- 6.1.4 Quick-Tach — Disassembiy
move the bucket cylinder rad end pivot pins.

“._ 4 \.q-/
'.1 2 A“y
\{ r%b ~3
a4 IR
\ .n“j'
6 A ,-"1
e
9 3 o "‘K\ 7 V. Lock handle
et
b 2. Washer:
\;& 8
A-é;J\Io 3. Bushing
17 ‘4-,,‘ 4. Washers
(;3;\'\12 5. Nut. nylok
13/‘;?; 4. Bolt.handle pivot
&.3\ 7. Bolt
IL:;%“ 8. Tension wosher
14\]] o 9. Nut.nylok
L 10. Link block
t 15 n
;,- oy « Nur
u 12, Spring cellar
13, Spring, lock pin
2023 6.1.3¢c 14. Lock pin
15. Bolr
6. Remove the lacknut and bolt from the lower boom 10CK PIN_AND WAMDLE ASSEMBLY
hinge pins. 2025 6.1.4a
7. Using a brass punch and hammer, remove the [ower
boom hinge pins (Fig. 6.1.3d). 1. Using the lock handle line up the bolt (7), which

secures the link block (10} to the lack handle, with
the hole in the backplate of the quick-tach frame
(Fig. 6.1.4a).

2. Remaove the bolt (7). tension washers (8) and nylock
nut (8) from the quick-tach frame (Fig. 6.1.4b).

Nylok nut

Tension washors

2024 6.1.3d

8. Remove the guick-tach assembly from the loader.




3. Remove the lock handle nut (5} and washer (4) —
Figure 6.1.4a. Remove the bushing (3), washers
{2), handle (1), washer and bolt {8) from inside the
quick-lach frame,

4. Remove the lock and pin spring assembly from the
quick-tach frame (Fig. 6.1.4c).

N

6.1.4c

6 MAIN FRAME

2627 LOCK PIN ASSEMBLY

6.1.5 Quick-Tach — Assembly

Assembly of the quick-fach generally follow the disas-
sembly procedure in reverse. Reler to section 6.1.4

Before installing the lock pin and spring assembly adjust
the spring nut so there is a slight tension on the spring.

Adjust the link block so it is 4.5 inches (114 mm) above
the pin (Fig. 6.1.5a).

/
Link block
Spring nut 4.5in.(114mm.}
~—— Pin
2028 . 6.1.5a

6.1.6 Quick-Tach Installation

1. Place a floor jack under the quick-tach. Position the
quick-tach between the lift arms.

2. Raisethe quic‘k-tach with the floor jack and line up the
boom hinge bushing with the bottam quick-tach
bushing.

To avoid eye injury wear
safety glasses and al-
ways use a brass drift and
hammer to remove or in-
stall pins.

A\ warninG

3. Install the boom hinge pin {Fig. 6.1.6a).

2029 6.1.6a

4. Install the nylok nut and bolt in the boom hinge pin.
{Fig. 6.1.6a).

5. Extend the bucket cylinders uniil the cylinder rog end
bushings line up with the guick-tach bushings.

To avoid personal injury
do not star! the engine
unless you are in the seat
with the seal bell fas-
tened around you.

150



6. Install the bucket cylinder pins, (Fig. 6.1.6b}.

6 MAIN FRAME

4. Place afloor jack under the boom arms, (Fig. 6.2.1b).

Tilt
cylinder
pin

Tilt
cylinder

2030 Fig. 6.1.6b

7. Install the nylok nut and bolt in the pivot pin.

6.2 BOOM ARMS

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. Refer to section 6.1.3,

3. Fasten chains and a chain hoist to the boom arms,
(Fig. 6.2.1a).

=

ﬂt
A\

{
N\

[\(Q

1628

Fig. 6.2.1b

Fig. 6.2.1a

5. Lock the boom lift foot pedal in float position. Refer
to section 4.2.1.

6. Raise the boom arms with the floor jack until the
pivot pins on the rod ends of the boom lift cylinders
can be removed.

7. Remove the nylok nuts and bolis from the boom fift
cyl. pivol pins, (Fig. 6.2.9¢).

1363

Fig. 6.2.1¢
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6 MAIN FRAME

To avold eye Injury wear
safety gtasses and al-
ways use @ brass drift
and hammer 1o remove or
install pins.

To avoid eye Injury wear
safety gtasses and al-
ways use a brass drift
and hammer to remove or
install pins.

A\ wArNiNG

8. Place a suppaort undar the boom lift eylinders to pre-
vent them from falling and remove the cylinder pivot
pins. (Fig. 6.2.1d).

1364 Fig. 6.2.1d

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

10. Aemove the nylok nut and bolt from the rear boom
hinge pin, (Fig. 6.2.1e).

152

11. Tighten the chain hoist and remove the rear boom
pivot pins {Fig. 6.2.11).

1631 ’ 6.2.1t

12. Raise the boom with the chain hoist and remove
from loader.

6.2.2 Boaom Arms — [nstallation

installation of the boom arms foilows the remaval pro-
cedure in reverse. Refer to section 6.2.1.

6.3 OPERATORS GUARD (ROPS)
6.3.1 Operators Guard (ROPS) Removal

1. Disconnect and remove the battery from the oper-
ators guard (ROPS). Relfer to section 5.3.2 for pro-
cedure.

2. Disconnecl the battery cable irom the starter motor
solenoid. Remove the battery cable from the loader.

3. Disconnect the engine wiring harness from the
ROPS wiring harness from the plug connections in-
side the engine compartment.

4. Disconnect the battery ground cable from the loader
main frame, {Fig. 6.3.1a). Remove the cable from
the loader.



6 MAIN FRAME

Engine Harness
Plugs

ROPS Harness Plugs
Fig. 6.3.1a

1632

5. Remove the exhaust pipe and the exhaust pipe
mount. (Fig. 6.3.1b).
6. Remave the seat assembly fram the loader.

Fig. 6.3.1b

1633
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7. Disconnect the wire going to the safety start swilch onthe
foot pedal lock.

8. Aemove the two fronl and two rear ROPS isolators {Fig.
6.3.1e).

Front
ROPS
Isolator

~

Fig. 6.3.1e

1639

9. Remove the rear ROPS isolator (Fig. 6.3.1f).

Rear isolator /
Enging cover shield

2031 Fig. 6.3.1f
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10. Attach chains and a chain hoist to the ROPS as shown
in fig. 6.3.1g. Remove the ROPS from the loader.

6.3.2 Operators Guard (ROPS} Installation

Instaliation of the operators guard (ROPS). generally
follows the removal procedure in reverse. Refer to sec-

tion 6.3.1.
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1. REAR DOOR
2. SET COLLAR
3. LOCK SHAFT

4. LOCK SUPPORT

5. SPRING
6. HANDLE




6 MAIN FRAME

2. Attach chains and a chain hoist to the rear door (Fig. 2. Set the lock support brackets, (Fig. 6.4.2b}, so that
6.4.1a). Lift the rear door clear of the hinges and the door when shut has an even gap from top to
remove from the loader. bottom of approximately %4 {3-6 mm). Figure

6.4.2¢.
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1645 Fig. 6.4.2
6.4.2 Rear Door — Installation
Installation of the rear door generally follows the re-
moval procedure in reverse, Refer to 6.4.1.
1. Adjust the set collar on the lock rod so that the lock
rod lines up with the pin on the main frame (Fig.
6.4.2a).
OO
0 Q 1 ‘1- 11
<> 0 «— 574
O 4 (3-6mm
O
W
FANAN
Fig. 6.4.2a Fig. 6.4.2¢c




NOTE: FOR COMPLETE ENGINE SERVICE AND REPAIR PROCEDURES
REFER TO THE KUBOTA WORKSHOP MANUAL

7 ENGINE

ENGINE REMOVAL 74
Bemoval ...t e e e 711
Installation .........ccoveveevii e 71,2

CYLINDER HEAD 7.2
Compression test . ... 7.2.41
Cylinder head 1orgue.........ocoevevivviiree e 722
Valve adiuUsSImMent. ..o v 203

COOLING SYSTEM 7.3
Adding fluid..........oecc e 7.341
Radiator inspection & pressure test ..o 7.3.2
Radiator cap — pressure test ...cvvvciviicvvecnrr . 7.3.3
Themostal — 185l o3
Fan belt — adjustment ..o eiiciiiiece e, 7.3.5

LUBRICATING SYSTEM 7.4
Qil fevel chetK ... seveesseeien e 7401
Engine oil & filter replacement .........c.ccoeeeer i 7.4.2

FUEL SYSTEM 7.5
Fuel filter replacement.........cocooeviieieicieeeieie e, 7.51
Removing air from fuel system .........................7.5.2

AlIR INTAKE SYSTEM 7.6
Air filter maintenance.........cocoveee e e 7.6.1

SPECIFICATIONS, SPECIAL TOOLS,

TROUBLE SHOOTING 7.7
Specilications ..o 7.7.1
Torgue spacifications............oooireec e 7.7.2
Special 1001S .. LT3
Trouble shOOtNG.......ooooviiie e 7.7.4
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7.1

1.

.1 Engine Removal

Disconnect the battery cables at the battery, Remaove
the negative or ground cable first.

Disconnect the battery cabie from the starler motor
solenoid.

. Disconnect the engine wiring harness from the ROPS

wiring harness al the piug conneclions inside the engine
compartment (Fig. 7.1.1A).

. Disconnect the voltage regulator harness at the plug

connection (Fig. 7.1.14A).

Disconnect the ground wire from the voltage regulalor
mount (Fig. 7.1.1A).

10.
158

. Disconnect the hydraulic oil temperature sender wire

from the sender on the oil reservoir (Fig. 7.1.1B). Be
sure the wire is completely disengaged from the engine.

. Disconnect the engine ground wire.

. Shut off the fuel at the fuel tank (Fig. 7.1.1D}.

Disconnect the fuel line from the fuel lift pump and
injection pump.

Disconnect the fuel overiiow ling from the injector.

7 ENGINE

MAXIMUM LEVEL
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4
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1070

CHECK COCK ‘

/MINIMUM LEVEL
/" CHECK COCK

st _ \_/"'

Fig. 7.1.1B

1907

Fuel hiter

Fuel shul-off

Fig. 7.1.1D
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ENGINE

Mount Ass'y

1633 Fig. 7.1.1E

-

14440 Fig. 7.1.1H

11,
12.
13.
14,

15.

Remove the axhaust pipe (Fig. 7.1.1E).
Remove the engine compariment shield from the loader.
Disconnact the air intake hose from the intake manifold.

Disconnac! the throttle control rod from the throttle lever
assembly on the fuel injection pumngp.

Aemove the enging mounting bolts (Fig. 7.1.1H}.

On reassembly torque the mounting nuts to 44 ft. Ibs.
{54 N.m.). Torque the counternuls against the mounting
nuis BO ft. Ibs. (108 N.m.).

; E{_\r_ o
PR 2. Y S

1439 Fig. 7.1.14

16. Connectchains to the lifting lugs located at the front and

rear of the engine. Using a chain hoist lift the engine and
remove it out through the rear of the loader main frame
(Fig. 7.1.14J).

The double universal joint bolted to the engine flywhesl
is splined at the pump end.

The universal joint will slide off the pump shatt as the
engine is removed (Fig. 7.1.1k).
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7 ENGINE

1439 Fig. 7.1.24

1437 Fig. 7.1.1K

7.1.2 Engine Installation

1. Connect chains to the engine {Fig. 7.1.2A} at the lifting
lugs mounted at the front and rear of the engine.

2. Using a chain hoist fift the engine and place i in the
loader main frame. Line up the double universal joint
with the hydrostalic drive pump as the engine is installed
{Fig. 7.1.2B).

3. Install the engine isolators and engine mounting bolts.
Torque the mounting nuts to 40 f. Ibs. Torgue the
counternul against the maounting nut 80 ft. Ibs. {Fig. 1400 Fig. 7.1.2B
7.1.2C).
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7 ENGINE

Y Pt

e
T Counter Nut

Fig. 7.1.2¢

1440

4. Connect the throttle control rod o the throttle lever
assembly on the fuel injection pump.

5. Connect the hose between the air cleaner and the
engine intake manifald.

6. Install the engine compartment shield.
7. Install the exhaust pipe.

B. Connect the fuel lines at the iift pump, injection pump
and injector overliow.

9. Open the fuel shut off located on the fuel tank. |{ may be
necessary to bleed air from the fuel system prior to
starting the engine.

10. Connect the ground wire from the engine lo the main
frame.

11. Connectthe wire to the hydraulic cil lemperature sender
{Fig. 7.1.2F).

12. Connectthe ground wire at the voltage regulator mount
(Fig. 7.1.2G).

13. Connect the voltage regulator wiring harness al the
connectors (Fig. 7.1.2G).

MAXIMUM LEVEL
CHECK COCK ‘

AMENIMUM LEVEL
/ CHECK COCK ‘

1070 Fig. 7.1.2F

14, Connecl the engine wiring harness with the ROPS
wiring hamess (Fig. 7.1.2G).

15, Connect the battery cabile to the staner motor solenoid.

16. Connect the battery cables to the baltery,

W

Fig. 7.1.2G
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7.2 CYLINDER HEAD

7:2.1 Compression Test:

Before performing the compressicn test ensure that the
battery is fully charged and that the valve clearances are
correcl.

This test must be done wilh
engine running. To prevent
personal injury block the
ioader securely with all four
wheels clear of the ground.

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

2. RBun the engine until warm.

3. Shut oit the fuel supply at the tank (Fig. 7.2.1A).

1907

Fig. 7.2.1A

4. Disconnect the air intake and remove the injectors from
the engine.

5. Connect a compression tester to the cylinder to be tested
(Fig. 7.2.1B).

6. Run the engine with the starler at 200 to 300 RPM and
read constant maximum on the tester.

7. Bunthe test twice for each cylinder running the engine for
5 to 10 seconds for each test.
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TEST RESULTS) 183HD {V2203) { 233HD (S2800B)
RElerence | aqp 441 Ibisa. in. | 441 Ib.sq. in.
COMPression 1 (28-31 kgiem) | (31 kglcm?)
pressure ( 9" 9
Minimurm 313 Ib.isq. in. 327 Io.sq. in.
allowable 22 Kalicm 53 kgtcm®
pressure (22 kgficr) (ed kgiem]
Difference
between less than
cylinder 10%
pressures

{f the compression pressure is low pour a small amount of il
through the injector holes and test again.

¢ |f pressure recovers check for wear on piston nings.

e [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 correcl
sequence as shown in fig. 7.2.2A. Torque io 57.9 10 61.5 1t
Ibs. {78.5 to 1o 83.4 N.M.) on the V2203 engine and 54.2 to
61.5 ft. ibs. (73.5 o 83.4 N.M.} on the S2800B engina.

When overhauling the engine. replace the gasket with a new
one, Apply engine oil to each nut and boll and forgue in the
correct sequence as shown in fig. 7.2.2A. Retighten the nu1s
afler running the engine for 30 minuies.

V2203
' 40 o6 03 0 e
{ ¥ ; )
B el 20 T g
R s P S o I w & nut
N7, - 1 8 - i
LS = N - S - Tt b S
S28008

(22 145 _ &6 O 1o e L
% B B :

N W \2.. h‘ﬂ‘%.‘ “.. .l
. yol ) 1< I i }
L2 7 o3 o5 5 gt 90
1164 Fig. 7.2.2A




7

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 on the flywhee! with the timing check window of
the flywheel housing (Fig. 7.2.3A).

Adjusl the valves in firing order sequence.

LOCK NUT
ADJUSTING
SCREW ROCKER ARM
1_"' CLEARANCE
nTE 0.18 lp 0.22 mm
v 0.0071 o 0.0087 in.
o d
- PUSH
ROD .
VALVE
1100 Fig. 7.2.3A

7.3 COOLING SYSTEM
7.3  Adding Fluid:

The engine cooling system fluid is a 56-50 mixture of
ethylene glycol and water for cold weather protection.

A\ warnine Bt

cap when the engine is hat.

To drain the cooling system: attach a hose io the drain valve
localed at the engine block (Fig. 7.3.1). Remove the radiator
cap. Turn the drain valve handle so thatit's toward the valve
outlet. To completely drain the radiator remove the rubber
drain plug located at the bottom of the radiator (Fig. 7.3.1).

ENGINE

To fill the 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 ethylena glycol ang water.
Refit the radiator cap.

ENGINE DRAIN

VALVE - RADIATOR

DRAIN CAP

1024 Fig. 7.3.1

7.3.2 Radiator Inspection — Testing:

The radiator cooling fins must be kepl free of debris
otherwise overheating of the engine can oceur, Inspect the
radiator coaling fins for damage or buildup of debris. Repair
any damage and if necessary Hlush the radiator with com-
pressed air to remove dir buildup.

To prevent eye injury use
safety goggles when clean-
ing with compressed alr.

A WARNING

To prevent radiator fin dam-
age do not use air pressure
higher than 30 PSt {2.1 kg
cm’) when cleaning the ra-
diator.

IMPORTANT

Test the radialor for leaks as follows:

1. Ensure the radiator is lull of coofant.

2. Start the engine and run until warm.

3. Shutotfthe engine and carelully remove the radiator cap.
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7 ENGINE

To Erevent personal injury
DO NOT remove the radiator
cap when the engine is hot,

A\ wrrRNING

4. Attach aradiator tester and increase the pressure to 12.8
Ibs./in.? {0.9 kgiem?), Fig. 7.3.2.

5. Check for leaks.

7.3.3 Radiator Cap — Pressure Test:
1. Aftach a radiator tester to the radiator cap (Fig. 7.3.3).

2237 Fig. 7.3.3

2. Apply the specified pressure 12.8 lbs.iin.” {0.8 kgicm?).

3. Check that the pressure does not drop by more than 4.3
Ibs.An.2 (0.3 kgicm®} in 10 seconds.

7.3.4 Thermostat — Test:

1. Push down the thermostat valve and insert a sling
betwaen the valve and the valve seat (Fig. 7.3.4A).
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Thermaostat Operation 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 suspand the thermaostat 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 thermostal and note the
temparature when the thermostat is fully open.

Replace the thermostat if it fails 1o open at the specified
temperature.

Starl to open .........coeoninnne. 177-182°F (80.5-83.5°C)
Fuliy OpEN o 203°F (95°C)

7.3.5 Fan belt — Adjustment:

Chack 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. (7-9 mm) with a force of 13-15 Ibs. {6-7 Ka).

ALTERNATOR
PULLY

FAN PULLY

13-15 LBS. & 1:4-3:8 N
6-7 KG & 7.9 MM

CRANKSHAFT PULLY
Fig. 7.3.5A
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74 LUBRICATION SYSTEM

0Oil Level Check:

To check the oil levet, stop the engine with the loader on tevel
ground, open the rear door and remove the dipstick (Fig.
7.44A).

7.4.1

Keep the oil level between the full and low mark on the
dipstick (Fig. 7.4.18). Do nat fill above the full mark — use a
good quality 10W30 motor ol which meels AP classification
SE:CD.

DIPSTICK

1093

Fig. 7.4.1A

7 ENGINE

Fig. 7.4.18

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 oit pan.

Remove the oil filter (Fig. 7.4.2A). Clean the filter housing
surface. Put clean oil on the seal of the new filter. Instali 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. Stant the
engine and run for 5 minules. Stop the engine and check for
leaks at the filier. Recheck the oil level and add cil untit level
is at top mark on dipstick.

Change the engine oil every 75 hours and the oil filter every
150 hours.
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OIL FILTER

1094 Fig. 7.4.2A
7.5 FUEL SYSTEM
7.5.1 Fuel Filter Replacement:

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.

To replace the filter; close the fuel inlet line shut-off located
on the side of the fuel lank (Fig. 7.5.1A}). Remove the filter
element (Fig. 7.5.1A). Lubricate the seal on the new filter and
install the filler hand tight. Open the fuel inlet shut-off, 1§ may
be necessary to remove air from the fuel syslem after
changing the filter element.
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1087 Fig. 7.5.1A

7.5.2 Removing Air from Fuel System:

Air must be removed from the fuel, afler replacement of the
fue! filter element. or when the tank has been run out of fuel,
before starting the engine.

To remove air, ensure the fuel inlet shut-off located on the
side of the fuel tank is open. Place the throtile at idle and
open the bleed valve (Fig. 7.5.2A} on top of the injector
pump. Turn the engine over with the starter. When the
angine starts and runs smoothly, close the valve.

To prevent personal injury
never atdd fuel to the loader
when the engine is running
or is hot. NO SMOKING.

7.6 AIR INTAKE SYSTEM

7.6.1 Air Filter Maintenance:

BDaily Maintenance:

inspect the air cleaner service indicator (Fig. 7.6.1A) daily.
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
batfle 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
eiement is tight. Reinstall the bafile in the dust cup and
install. Be sure the dust cup is seated 360° around the air
cleaner body. Reset the restriction indicator.

“~ve——— PRE-CLEANEHR
i
H SERVICE
I | INDICATOR
RN :
i-...[’ﬁ:@_ i
; CLAMP
ASSEMBLY
CLEANER A o
ELEMENT Y .
e "\
l/ E
e - -
7 s DUST
Ve CAP
VACUATOR
1091 svalle Fig. 7.6.1A
Te prevent personal injury
stop, cool and clean the en-
WARNIN G gine of flammable materlals
before servicing. Never ser-
vice or adjust machlne with
the engine running.




7.7.1 Specifications

General Specifications:

ENGINE

T183HD [ T233HD
Engine model V2203 528008
Number of cylinders 4 6
Horsepower 52 HP (38.8 Kw) 58.5 HP (43.6 Kw)
Bore x stroke 3.5x362in. 3.35x 3.23 in.
{87 x 92 mm) {B5 x B2 mm}
Displacement 133.5 cu. in. (2187 cc) 170.3 cu. in. (2791 co)
Max. 1orque 115 ft. 1bs. 1600 135 #. lbs. 1200
{15.9 kgf.m.} {18.7 kgf.m.)
Compression ratio 281 21:1
Engine compression 308-441 PSI 441 PS|
{28-31 kaiiem?) (31 kgf cm)
Maximum high idle 2800 2800
Low idle 875 = 25 B75 - 25
Firing order 1-3-4-2 1-5-3-6-2-4
Cylinder arrangement In-line vertical Indine vertical
Valve arrangement Overhead Overhead

Mufiler

Vertical (spark arrestor) Vertical {spark arrestor)

Cylinder Liners

T183HD T233HD

I.D. of cylinder liner standard 3.3465-3.3473 in. 3.3465-3.3473 in.
{B5.000-85.022 mm) (85.000-85.022 mm)
fmaximum —~0.0058 in. { 1 0.15 mm) ~-0.0059in. { - 0.15 mm)

Cylinder Mead

T183HD T233HD

Distortion (head warp}

0.0019 in. (0.05 mm)73.9370 in. {100 mm)

Thickness of gasket

0.0433-0.0492 in.
(1.10-1.25 mm)

0.0539-0.0602 in.
{1.37-1.53 mm)

Thickness of gasket shims

0.0079 in. (0.2 mm}

Top clearance

0.0237-0.0315 in. (0.6-0.8 mm)~0.0276-0.0354 in. (0.7-0.9 mm}

Cylinder head bolt & nut torque

54.2-57.2 L. Ibs. 54.2-61.5 1L Ibs.
{73.5-78 4 N.M.} (73.5-83.4 N.M)
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ENGINE

Valves

T183HD T233HD

Valve seat width

0.0827 in. (2.1 mm}

0.0835 in..{2.12 mm)

Valve seat angle

45°

0.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 mm)

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 | 0.256-0.0335 in. {0.65-0.85 mm) | 0.0433-0.0512 in. (1.1-1.3 mm)
Maximum 0.0453 in. (1.15 mm) 0.0630 in. (1.6 mm)
Valve clearance cold 0.00157-0.00276 in. 0.0071-0.0087 in.
(intake, exhaust) (0.040-0.070 mm) (0.18-0.22 mmj}
Valve Springs® T183HD | T233HD
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 28.5 Ibs. (12 kgf}
To fitted length minimum 22.5 |bs. (10.2 kgf}
Squareness 0.0394 in. (1.0 mm}
Valve Rocker Arms T183HD T233HO
0.D. of rocker arm shalfls 0.5501-0.5506 in. (13.973-13.984 mm)
1.D. of rocker arm bushirigs 0.5513-0.5529 in. (14.002-14.043 mm)
Clearance between standard 0.0007-0.0028 in. (0.018-0.070 mm)
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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CAMSHAFT

T183HD

T233HD

0.D. of camshaft bearing journal

1.5722-1.5728 in. (35.934-39.950 mm)

1.D. of camshaft bearing

1.5748-1.5758 in. (40.000-40.025 mm)

Clearance between camshaft

bearing standard 0.0020-0.0036 in. (0.050-0.093 mm}
journals and bearings maximum 0.0059 in. {0.15 mm)
Alignment of camshait maximuim 0.6020 in. {0.05 mm) 0.0031 in. {0.08 mm)
standard 1.30957-1.31 in. 1.3134 in. {33.36 mm)
(intake) (33.263-33.283 mm)
Cam height minimum 1.3079 in. (33.22 mm) 1.3114 in. (33.31 mm)
Standard 1.317 in. {33.4 mm) 1.3134 in. (33.36 mm)
(Exhaust)
Mirtimum 1.3157 in. {33.42 mm) 1.3114 in. (33.31 mm}
Standard | 0.0016-0.0043 in. (0.4-0.11 mm) G0N 9.0045 in,
Gear backlash maximurn 0.0089 in. (0.15 mm)
PISTON RINGS
standard 0.0118-0.0177 in. (0.36-0.45 mm)
{Top ring. 2nd ring)
maximum 0.0492 in. {1.25 mm)
Ring gap
standard 0.0098-0.0177 in. (0.25-0.45 mm}
(Ol ring)
maximum 0.0482 in. {1.25 mm)
{Top ring} —
Side clearance of ring in groove (2nd ring) 0.0037-0.0047 in. {0.093-0.120 mm)
{0l ring) 0.0008-0.0020 in. (0.020-0.052 mm)
Oversizes of piston and ring 0.0197 in. {0.5 mm)
PISTONS
standard 0.9055-0.9060 in. (23.000-23.013 mm)
1.D. of piston bosses
maximum 0.8076 in. (23.053 mm)

0.0. of piston pin

£.9056-0.9059 in. (23.002-23.011 mm)

1.D. of connecting rod small end bushings
{fitted)

0.8065-0.9071 in, (23.025-23.040 mmy}

Clearance between piston pin and small std.

0.0006-0.0015 in. (0.014-0.038 mm)

end bushings maximum 0.0059 in. (D.15 mm)
standard 0.0008 in. {0.02 mm)
Connecting rod alignment
maximum 0.0020 in. (0.05 mm}
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CRANKSHAFT T183HD T232HD
standard 0.008 in. (0.02 mm)
Crankshaft alignment i
maximum 0.0031 in. (0.08 mm)
0.D. of crankshaft journals 2.0441-2.0449 in. (51.921-51.940 mm)
1.D. of crankshaft bearing 1 2.0465-2.0488 in. {561.980-52.039 mm)
|.D. of crankshaft bearing 2 2.0465-2.0482 in. {51.980-52.025 mm)
Clearance belween crankshafl standard 0.0016-0.0046 in. (0.040-0.118 mm)
journal and bearing 1 maxirmurm 0.0072 in. (0.20 mm)
Clearance between crankshaft standard 0.0016-0.0041 in. (0.040-0.104 mm)
joumnals and bearing 2 maximum 0.0079 in. (0.20 mm)
Undersizes of crankshait bearing 1 0.0078-0.0157 in. {0.2-0.4 mm)
Undersizes of crankshaft bearing 2 0.0079-0.0157 in. ({0.2-0.4 mm)
O.D. of crankpins 1.7307-1.7313 in. (43.959-43.975 mm)
1.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 0.0079 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 0.0157 in. {0.5 mm}
Oversizes of crankshaft side metal 1.2 0.0078 in. (0.2 mm) 0.0157 in. (0.4 mm)
FUEL INJECTION NOZZELS
Opening pressure 1980.8-2133.0 ib./sq. in. (140-150 kgficm?)
fuel tightness of nozzle valve seal Dry nozzle at 1848.6-1980.8 Ib./sq. in. (130-140 kgiem’)
INJECTION PUMP
Standard 8 seconds or more: initial pressure from
Fuel tightness of plunger 8532.0-7110.0 Ib.ssq. in. (600-500 kgficm?}
minimum 4 secands or less
Standard 10 seconds or more; initial pressure from
Fuel tightness of delivery valve 1422 Ib.sq. in. {100 kgl cm)
minirmum 5 seconds or less
Injection timing 17°-19" before TDC 23°-25- before TDC
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7 ENGINE
OIL PUMP T183HD T233HD
Qil pressure standard 42.7-64.0 Ib./sq. in. (3.0-4.5 kgticm®)
(Normal running) minimum 35.6 Ib./sq. in. (2.5 kgficm?)
standard 0.0016-0.0051 in. 0.0039-0.0063 .
Rotor lobe clearance {0.04-0.13 mm) (0.10-0.16 mmy}
maximum 0.00792 in. (0.20 mm)
ROTOR TYPE
Radial clearance between outer sid. 0.0043-0.0075 in. (0.11-0.19 mm}
rotor and pump body max. 0.0098 in. (0.25 mm)
End clearance between rotor and std. 0.0041-0.0058 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¥)
Tesl pressure 12.8 lb.78q. in. (0.9 kgliom?)
THERMOSTAT
(beginning) 176.9°F-182.3°F (B0.5°C-83.5°C)
Opening temperature
(full-open) 203°F (95%C)

Distance of lift

0.3150 in. (8 mm)

FANBELT

Belt sag under joad of
13.2-15.4 Ib. (B-7 kgf)

0.2756-0.3543 in. (7-9 mm)

ALTERNATOR Ti83HD T233HD
QOutput current 35 A/ 14 V/4000 rpm 25 A/ 14 V /74000 rpm
Total resistance of rotor coil, measured  std. 60
between terminal “F" and "E" max, 104

sid. 0.6102 in. (15.5 mm)
Brush length min. 0.4055 in. (10.3 mm)
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REGULATOR T183HD T233HD
Cut-in voltage 4558V
No-load regulating voliage 13.8-148 V
Resistance between terminals:
"IG" and “F" with open contacts 0
"IG" and “F" with contacls Approx. 11Q
"L and "E" with open conlacls oQ
“L” and “E" with contacts Approx. 100G
"N" and "E" Approx. 230
“B" and “E" with open contacts Infinity
[ “B" and “L" with contacls oQ
'l Puint gap 0.0118-0.0177 in. {0.3-0.45 mm)
STARTER MOTOR
Current 80 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. (28.0 mm)
std. 0.0197-0.0354 in. (0.5-0.9 mm)
Mica undercutting
min. 0.0079 in, (0.2 mm)
std. 0.7480 in. (19 mm)
Brush length
min, $.5000 in. (12.7 mm}

GLOW PLUG

Resistance

1.0-1.2 )

CIRCUIT BREAKER

Rating

40 AMP 50 AMP
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7.7.2 Torque Specifications:

Boit Torques

7 ENGINE

2459 — 289.3 b. 1.

271.2—3182 |b. f1.

Material Grade Standard Bolt Special Bolt Special Bolt
Nominal Dia. S541, S20C $43C, S48C (Refined) SCR3. SCM3 (Refined)
7.8 — 9.3 Nm, 9.8 — 11.3 N.m, 12.3 — 14.2 N,
M6 0.80 — 0.95 kgfim 1.00 — 1.15 kgfim 1.25 — 1.45 kgt/m
58— 5.9 b, ft. 7.2—83 . ft. 9.0—1051b. it.
17.7 — 20.6 N, 235 —27.5 Nom, 29.4 — 343 |h. it
M B 1.80 — 2.10 kgf‘m 2.40 — 2.80 kaglim 3.00 — 3.50 Ib. it
13.0— 152 . It 174 — 203 1b. fi. 21.7 — 253 |h. ft.
38.2 — 451 Nm. 48.0 — 55.9 N.m. 60.8 — 70.6 N.m.
M10 4.00 — 4.60 kgl'm 4,90 — 5.70 kgf‘m 6.20 — 7.20 kgfm
28.8 — 333 . ft. 354 —41.2 |b. ft. 44.8 — 52.1 Ib. f1.
62.8 — 72.6 N.m. 77.5 —90.2 N.m. 103.0 — 117.7 Ib. ft.
Mi2 6.40 ~— 7.40 kgfim 7.90 — 9.20 kgiim 10.50 — 12.00 kgf:m
46.3 — 535 Ib. ft. 57.1 — 66.5 Ib. it 759 —B86.8 b fl.
107.9 — 125.5 Num. 123.6 — 147.1 N.m. 166.7 — 196.1 N.m.
Mi4 11.00 — 12.80 kgfim 12.60 — 15.00 kgf'm 17.00 — 20.00 kgi‘m
786 —9261h. 1L 91.1 — 108.5 1. ft. 123.0— 1447 Ib. it.
166.7 — 191.2 N.m. 196.1 - 225.5 N.m. 259.9 — 304.0 N.m.
M6 17.00 — 19.50 kgf‘m 20.00 — 23.00 kgfim 26.50 — 31.00 kgi'm
123.0 — 141.0 Ib. ft. 144.7 — 166.4 ib. ft. 191.7 — 224.2 Ib. ft.
245.2 — 284.4 N.m, 274.6 — 318.7 N.m. 343.2 — 402.0 N.m.
M1B 25.00 — 29.00 kgf'm 2B.00 — 32.50 kgfi‘m 35.00 — 41.00 kgt‘m
180.0 — 209.8 Ib. f. 202.5— 2351 Ib, ft. 253.2 —296.5 1b. f.
333.4 — 392.2 N.m. 367.7 — 431.5 N.m. 490.3 — 568.7 N.m.
M20 34.00 — 40.00 kgf/‘m 37.50 — 44.00 kgf'm 50.00 — 58.00 kgt'm

361.6 — 419.5 Ib. .

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
Nurmber Bolt Material Grade
Ncne Standard Balts
5541, 520C
7 Special Bolts
S43C, S48C (Refined)
g Special Bolts

SCM3, SCR3 (Refined)




7

7.7.3 Special Tools

ENGINE

Order No.

IHustration

Description

Model Usage

07916-30042-01

lolole=lelc @)
Jie— ©

Dry Liner Puller — Used for removing and installing
the dry liner of the engine.

Consists of:

304742 (64mm); 304743 (66mm); 304744 (75mm}.
304745 (76mm); 304746 82mm}; 304747 (105mm):
Removing Plates; 304748 Installing Plate.

07909-30202-1

All Models

Diesel Engine Compression Tester — Used 10
measure diesel engine compression and diagnosis
of need for major overhaul.

All Models

07916-30820-01

Crankshafl Nut Socket — Used to take off and fix
the crankshaft nut (46mmj.

All Models

07916-30B40-01

Nozzle Remover Socket — Used to unfasten and
to fasten the screw-lype nozzle holders.

All Models

70090-01125-01

Nozzle Disassembly Socket — Used in place of a
vice for disassembly and repair of nozzles.

All Models
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7.7.4 Trouble Shooting:

ENGINE

ENGINE

Condition

Possible Causes

Engine Does Not Develop Full Power

(4o I+ = TS R + VI 4 1}

-
=)

Ll

Clogged air cleaner.

Fuel line obstructed.

Impraper injeetian timing.
improper nozzle infection 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 valve stem.

Broken or weak valve spring.
Blown cylinder head gasket.
Worn or sticking piston ring.
Scored piston.

. Improper valve lash adjustment.

Poor Engine idling

R P I S

. Improper injection timing.
. Air in injection pump.
. Improper governor adjustmeant.

Engine Knocks

~

L o

12.

13,
14,
15,

Diiuted or thin oil.

Insufficient oil supply.

Low oil pressure,

Worn crankshaft thrust bearing.
Excessive flywheel runout.

. Excessive connecting rod or main

bearing clearance.

. Seized bearing.

B. 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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ENGINE

Condition

Possible Causes

Engine Knocks

16.
17.
18.
19.
20.
21.
22.

Piston pin retainer loose or missing.
Improper valve lash adjustment.
Worn valve lifter.

Excessive timing gear backlash.
Low cylinder compression.
Improper injection timing.
Improper nozzle injection pressure
and angle.

Low Oil Pressure

S

Engine oil level low.

. Wrong grade of oil.
. Clogged oil pump filter.

Faulty oil pressure relief valve.
Warn oil pump drive shaft or gears,
or broken oil pipe.

Excessive main or connecting rod
bearing clearances.

Oil Pressure Warning Light
Fails to Operate

Bulb burned out.
Qil pressure sensor s faully.
Warning light circuit faulty.

Excessive Oil Consumption

poo e e

o

. Engine oil level toc high.
. Leakage in the cylinder head gas-

kel.

. Oil loss past the pistons and rings.
4. Worn, broken, or sticking piston

rings.

. Clogged return hole of oil ring.

Worn valves and/or valve guides or
worn seals.

Leakage past oil seals and gaskets.
Externat oil leaks from the engine.

Engine Overheats

o 0w N, WL AW

[ —'Y

1. Insufficient amount of coolant in the

radiator.

. Hose connection leaking or coi-

lapsed hose.

Radiator ieakage.

Loose, worn, or broken V-belt.
Radiator fins bent or clogged.

. Radiator cap not sealed.

. Thermostat operating improperly.
. Insufficient amount of engine oil.
. Water pump operating improperly.
. Improper valve clearance.

. Restriction in the exhaust system.
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ENGINE

Condition

Possible Causes

Engine Overheats

12.

i3.

14,

Improperly installed cylinder head
gasket.

Rust andfor scale clogged water
ports,

Extended engine idling.

Excessgive Fuel Consumption

n

. Improper injection timing.

Leakage at the injection pipe con-
nectors.
Leakage al the fuel shut-off valve.

improperly adjusted nozzle.

Temperature Gauge Fails to Reach
Normal Operating Temperature

Faulty temperature sender.
Faulty thermostat.
Faully temperature gauge.

Excessive Exhaust Smoke

Air cleaner dirty or restricted.
Excessive fuel delivery.
Low cylinder pressure.

Excessive Qi1 Consumption

S T L E R ol LA el ol

Engine oil level too high.

Exiernal oil leaks from engine.
Worn valves, valve guides or seals.
Head gasket not sgaling.

Oil loss past the pistons and rings.

Engine Stops While Operating

Lack of fuel in the fugl tank.
Clogged iuel filter.
Air mixed in the fuel system.
Faulty component.

Undesirable Exhaust {(white or pale)

Excess engine oil.
Improper lubricating oil viscosity.

. Faully 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 cleansr.

Engine Does Not Start

SRl D U S T o Ll ol -l o

@0 s

Faulty starter switch.

. Insufficient charging or complete

discharging of the battery.
Lack of fuel.
Air mixed in the fuel system.

. Clogaed fuel filler,

. Irregular or faulty fuel supply.
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7 ENGINE

Condition

Possible Causes

ENGINE DOES NOT
START

7. Glow plug not heating.

8. Improper lubricating oil viscosity.

9. Clogged air cleaner.
10.
11.
i2.

Breaking down of fusible fink wire.
Faulty starter motor.

Main shift lever is not in the peutral
position,

COOLING SYSTEM

Condition

Possible Causes

HIGH TEMPERATURE
INDICATION —

OVERHEATING

R

o B N3 M

10.
11.

12.
13.

14.
15.

16.
17.

iB.
19.

20.

Coolant level low.

. Fan belt loose.
. Radiator hose(s) collapsed.
. Radiator blocked to airflow.

Fautty radiator cap.

Tractor overloaded.

Idie speed low.

Air trapped in cooling system.
incorrect cooling system compo-
nent(s) installed.

Faulty thermostat.

Water pump shaft broken or im-
pelier loose.

Radiator tubes cidgged.

Coaling system clogged.

Casling Hlash in cooling passages.
Brakes dragging.

Excessive engine friction.
Anti-freeze eoncentration too high,
over 68%.

Missing air seals.

Faulty gauge or sending unit.

Loss of coolant flow caused by leak-
age or foaming.

LOW TEMPERATURE
INDICATION —

UNDERCOOLING

1. Thermostat stuck open.

. Faulty gauge or sending unil.

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. Airin system resulting in occasional
“burping” of coolant.

4. Insufficient anti-freeze in mixture al-
lowing coolant beiling point to be too
tow.

8. Anti-freeze deteriorated because of
age or contamination.

6. Leaks due to loose hose clamps,
locse nuts, bolls, drain valve, faulty
hoses, or defective radiator.

. Faulty head gasket.

Cracked head, manifold, or block.

. Faulty head gasket.

. Crack in head, manifold, or block.

. Faulty cylinder liner O-Ring.

CCOLANT ENTRY INTO
CRANKCASE OR CYLINDER

NOISE Fan contacting shroud.

Loose water pump impeller.
Glazed fan belt.

Loose fan bell.

Rough surface on drive pulley.
Water pump bearing worn.

Belt alignment.

TEMPERATURE LAMP ON
OR GAUGE READS HOT

BUT TEMPERATURE 15 OK

Wrong sending unit.

Al D B L A Bl E Al §ie

. Sending wire shorted to ground.

NOTE: Immediateiy after shutdown, the engine enters a condition known as heal soak. This is caused by the
cooling system being inoperative while the engine temperature is still high. if coolant temperature rises ahove the
boiling point, expansion and pressure may push some coolant out of the radiator overflow tube. I 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

pump

. Fuel shut-off valve closed

Check that the fuel shut-off
valve at the fuel tank is on the
“"QN" position

2. Restricted {uel fillers 2. Check and flush the fuel filer clean
3. Bleed the fuel system
3. Air in system 4. Check the fuel lines 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
travel
3. Incorrect pump timing 3. Check the pump liming
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 fiher
clean
4. Contaminaled fuel 4, Check for water in the fuel

5. Low compression

5. Check the engine compression

6. Air in system 6. Check for air leaks on the suction
side of the system
Engine staris and stops 1. Fuel starvation 1. Check and fiush clean

rastricted fuel lines or fuel
filter

2. Contaminaied fuel 2. Check for water in the fuel
3. Hestricted air intake 3. Check for restrictions in the air intake
4. Check cooling system
4. Engine overheating 5. Check for air leaks on the suclion
5. Air in system side of the system
Erratic engine operation 1. Fuel leakage 1. Check the injector lines and
{surge, misfiring, poor connectors for leakage
governor regulation) 2. Fuel starvation 2. Chack and flush clean restricted
fuel lines or filters
3. Incorrect pump timing 3. Check the pump timing
4. Contaminated fuel 4, Check for waler in the fuel
5. Air in system 5. Bleed the fue! system
6. Faulty ar sticking injecior B. See injector trouble shooting
nozzles
7. Incorrect engine timing 7. Check for faully engine valves
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7 ENGINE

CONDITION

CAUSE

REMEDY

Engine does not
develop full power
or speed

-t

. Incarrect throttie adjustmant

. Check for insufficient throttle control

rmovement

2. Incorrect maximum 2. Check maximum no-load speed
no-load speed adjustment
3. Fuel starvation 3. Check and flush clean restricted
fuel lines and filters
4, Air in system 4. Check for air leaks on the suction
side of the system
5. Incorrect timing 5. Check pump timing
6. Low compression B. Check engine comprassion
7. Incorrect engine timing 7. Gheck for improper valve adjustment
or faulty valves
Engine emits black 1. Restricted air intake 1. Check for a restricled air
smoke intake
2. Engine overheating 2. Check cooling system
3. Incorrect timing 3. Check the pumgp timing
4. Faulty injactors 4. See injector trouble shooting
5. Low compression 5. Check the engine com-
pression
6. Incorrect engine timing 8. Check the engine valves
Pump falls to deliver 1. Blocked fuel lines to pump 1. Remove fuel lines and flush
fuel to all injectors or replace
2. Air in fuel lines to injectors 2. Bleed fuel lines
3. Control rod seized in OFF position 3. Repair or replace control rod
Pump fails to deliver 1. Air in fusl line to injector 1. Bleed fust line
fuel to one injector 2. Plunger spring broken 2. Aeplace spring
3. Plunger seized 3. Repair or reptace barrel and
plunger assembly
4. Delivery valve seized 4. Repair or replace delivery valve

5. Badly scored plunger and

barrel

5. Replace barrel and plunger

assembly

Governor fails to
maintain maximum or
minimum no-load fuel
delivery

. Control spring broken
Governor weights seized

Governor weight carrier
broken

. Thrust pad seized

5. Cross-shaft bolt broken

or missing

. Pump link spring broken

4. Replace thrust pad and/or camshaft
5. Replace baolt

. Replace control spring

. Repair or replace weight assembly

. Replace weight assembly

and/ar camshaft

Replace spring

181



FUEL INJECTORS

7 ENGINE

CONDITION

CAUSE

REMEDY

Nozzle does not "‘buzz”
while Injecting

. Needle valve stuck

2. Leakage
. Nozzle damaged

. Check needle valve is clean and

no! binding

. Check valve seat is not leaking

3. Examine nozzle retaining cap

for damage

Nozzle leak-back

1. Needle valve worn

. Blocked nozzle assembly

. Loose nozzie retaining nut

1. Replace nozzle assembly
. Check for carban or foreign

malter on faces of nozzle and
nozzle holder, Flush clean or
replace

. Inspect faces and tighten nozzle

retaining nut

Nozzle opening
pressure incorréct

. 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

fareign mattar. Flush clean or replace

Nozzle seal ieakage

. Mozzle incorrectly seated

. Sticking or binding needle valve

. Check for carbon or foreign

matter on faces of nozzle ar
nozzle holder

. Repair or repface nozzle assembly

Spray pattern distorted

. Obstructed needle valve

. Obstructed needle valve

arifice

. 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 nozzie
assembly

. Replace nozzie assembly
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MAINTENANCE/SPECIFICATIONS

8.1
8.2
8.3
8.4
8.5

Prevenialive Maintenance Schedule
50 Hour Service Check
Specifications

Torgue Specifications

Decals
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8 MAINTENANCE /SPECIFICATIONS

PREVENTATIVE MAINTENANCE SERVICE SCHEDULE

0
2 EIEiEE
31318/2|¢8
2 lE|E E,
SEEEE

ITEM SERVICE REQUIRED .

Engine Qil Check levet and add if necessary. Use 10W30 AP Classiiica-
tion SE:CD oil.

Radiator Check level and add if necessary. Fill with 50% mixture of
ethylene glycol and water. Check cooling fins for dirt. If
necessary blow out with compressed arr.

Hydraulic O Check fevel and add i necessary. Use 10W30 AP| Classilica-
tion SECD oil

Gil Cooler Check cooling fins for dirl. If necessary biow oul with
compressed air.

Air Cleaner Emply dust cap. Check condition indicalor and service or

replace elament as required.

Tires and Wheel Nuts

Check for low pressure or lire damage. Inflale standard tires

50 PSI (345 KPa), flotation tires 30-35 PSI (207-241 KPa).
Check wheel nui torque 100-110 fi. Ibs. (136-149 N.M.)

Safety Equipment

Check all safety equipment for proper operation and condi-
tion. Seat bel, boom locks. quick-iach locks. parking brake,
steering and fool pedal locks, safely treads, front shield, cab
side screens and neutral starl switch. If necessary lubricate
toot pedal and steering control linkages, springs and shafts
with WD40. If necessary repair or replace.

Decals Check for damaged safety or instruction decals (see section
8.5). lf necessary replace.

Lubrication Grease all fittings until excess shows.

Engine Oil Replace engine oil. Use 10W30 APt Classification SECD

oil, Change every 75 hrs.

Engine Qil Filter

Replace engine oil {ilter. Initial change only. Change every
150 hours.

Hydraulic Oil Filler

Change hydraulic oil filter element. Initial change only. Change
every 150 hrs.

Muffler

Check the mufiler for carbon buildup and plugging. If neces-
sary clean. Check every 100 hours.

Safety System Linkages
and Springs

Check and if necessary adjusi. Lubricate foot pedal lock
springs, shafl and linkage with WDA44Q.

50 Hour Service

Perform complete 50 hour service {see B.2). Repeat every
150 hours.
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ITEM

SERVICE REQUIRED

8 HOURS

50 HOURS
150 HOURS
400 HOURS
1000 HOURS

Engine Oil

Replace engine oil. Use 10W30 AP| Classification SE/CD
cil. Repiace every 75 hours.

Engine Oil Filter

Replace engine oil filter. Replace every 150 hours.

Hydraulic Qil Filter

Replace hydraulic oil filter element. Replace every 150 hours.

Preventative
Maintenance
Service Check

It is recommended as a preventative maintenance procedure
that the 50 hour service be repeated every 150 hours. (See
section 8.2).

Engine Fuel Filter

Replace engine fuel filter. Replace every 400 hours.

Hydraulic Qil Change hydraulic oil. Replace with 10W30 A.P.1. Classilica-
tion SE/CD oil.
Finai Drive Change final drive lubricating oil. Use 10W30 A.P.I. lClas-

sification SE/CD oil.

Engine Cocling
System

Drain, tlush and refill. Use 50% mixture of ethylene glycol and
water,

Hydraulic Reservoir
Filtars

Remove and reglace the two 100 micron suction glements in
the oil reservoir.

NOTE: For complete engine service details refer to the engine manufacturers service manual.
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8.2

The

50 HOUR SERVICE CHECK

following service check is to be performed by your

dealer after the first 50 hours of operation.

1 Engine

1.1

1.2

1.3

1.4

1.5

1.7

1.8

1.8

Oil Filter:
Change the engine ail filter. Use only original re-
placement parts. Change the oil fiiter every 150 hours.

Engine Oi:
Change the engine oil. Use only 10W30 AP classifica-
tion SE/CD oil. Change engine oil every 75 hours.

Coolant Level:

Check that the coolant is {o the proper level. The
cooling system is filled with a 50% mixture of ethylene
glycaol and water.

Badiator for Leakage and Dirt:

i necessary flush the radiator with compressed air. A
dirt buildup on the radiator cooling fins can cause both
engine and hydraulic system overhealing.

Fan Belt Tension and Conditian:

Check fan bell for cuts or wear, it necessary replace.

Check tension and adjust.

Fuel System for Leaks:

Make a visual inspection of fue! system for leaks and
potential hazards such as fuel line{s} touching exhaust
manifold, flywhesl, stc. Replace fuel filter every 400
hours.

Air Intake and Cleaner System:

Visually inspect the air cleaner system and be sure all
hose clamps are secure. Check that the filter indicator
is not indicating that filler service is required.

Exhaust System:

Visually inspect the exhaust system and ensure all
ctamps are secure and the manifold bolts/nuts are
light.

Engine Speed:
Check and i necessary adjust engine R.P.M. Max-
irmum no load high idle:

Kubota V2203 ..o e 25950 R.P.M.
Kubota S28008B 2800 R.P.M.
Muffler:

Check mufiler for carbon and soot buildup and plug-
ging. If necessary clean.

Keep the rear door closed
except for servicing. Make
sure the door is closed and
latched before operating the
loader.

IMPORTANT
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A\ warninG

To avoid personalinjury stop
the engine, engage the park-
ing brake and lower the boom
arms and check that the foot
pedals are locked hefore you
get off the loader,

2

2.1

2.2

2.3

24

2.5

2.6

2.7

HydraulicjHydrostatic

Hydraulic Qil Filter:

Change the hydraulic ail filter. Change the hydraulic
filter every 150 hours after the initial change. Lubricate
the filter cartridge seal wilh system fluid — torque the
cartridge case 30 fi. [bs. (40 N.M.} or ane-half to three
quarters furn.

Hydraulic Oit Level:

Open the bottom shut-off cock on the oil reservair. If oil
is apparent the level is salisfactory.

If additional ail is required use only 10W30 API clas-
sification SECD oil. 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
another,

Cylinders:
Inspect cylinders for leaks. Extend cylinders and check
for rod damage.

Hydraulic Functions:

Check that the following operate properiy: control valve
float position, auxiliary hydraulic detent, hydraulic
cylinders.

Pumps & Molors, Leakage:
inspect pumps and motors for leak.

Oil Cooler:
Inspect the oil cooler for leaks, fin damage or clogged
with ‘dirt. If necessary flush fins with compressed air.

To avold personal injury:
Never repair or tighten hy-
draulic hoses or fittings with
fhe enging running or the
system under pressure.

3 Final Drive

3.1 Qil Level;

Check lubricating oil level. i necessary add 10W30 API
classification SE/CD oil.

3.2 Drive Chain Tension and Condition:

Check drive chains lor any sign of wear or damage.
Check lubrication oit in housing for signs of contamina-
tion.



3.3 Hydrostatic Motor Mounting Bolls:
Check torque BO-85 ft. ibs. {109-115 N.M.).

3.4 Axle Bearing End Play:
Axle bearings are preloaded and must have no end play.
inspect and adjust if necessary.

3.5 Idler Sprocket Bearing End Play:
The idler sprockets are preloaded and must have no
end play. Inspect and adjust if necessary.

3.6 Transmissicn Housing Mounting Bolts:
Check torque 70 ft. [bs. (95 N.M.).

4 Controls and Safety Equipment

4.1 Control Levers, Operation and Linkage:
Check that the steering levers operate breely -without
binding, they return to neutral when released and the
machine travels in a siraight line with Doth levers in
forward position. Ensure control levers lock in neutral
with seat bar up. Lubricate linkage with WD40.

4.2 Foot Pedals, Operation and Linkage:
Check tha! the foot pedals operate freely withoul
binding. Ensure pedals lock wilh seat bar up. Lubricate
linkage with WD40.

4.3 Engine Throttie Control:
Check that the throtlle control operates freely without
binding or slackening ofi due to vibration.

4.4 Parking Braka:
Check that the parking brake engages and completely
disengages.

4.5 Boom Lock:
Check that the boom locks operate without binding.

NOTE: Ensure the boom focks are fully retractied before
raising or lowering the boom.

4.6 Quick-Tach, Operation & Linkage:
Ensure the quick-tach linkage operates smoothly with-
out binding and the safely locks engage completely.

4.7 Neutral Start Switch:
Lutbricate the ball on the neutral start switch 1o prevent
binding. Use a silicon based lubricant.

4.8 Seat Bar:
Check that seal bar operates freely without binding.
Lubricate iinkage with silicon based lubricant.

4.9 Seal Belt:
Check seat belt condition. If necessary replace.

5 Electrical

5.1 Battery Electrolyie Level:
Check eleclrolyte level. It necessary add distilled water.

8 MAINTENANCE /SPECIFICATIONS

5.2 Battery Terminals:
Check battery terminals for corrosion. If necessary
clean.

5.3 Operation of Starter:
Engage and disengage the slarler several times to
ensure it's working properly. To prevenl starter damage
do not engage for more than 15 seconds. Allow 1 minute
belween starting attempts for cooling the starter.

5.4 Operation of Electrical Equipment:
Make a complete check of all electrical equipment,
gauges, warmning devices. pre-heal indicator, work lighls,
neutral & over-ride start switches and all optional
equipment to 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) on T233HD (2)
Engine Universal Joint {2}

Boom Locks {2)

Quick-Tach Pivot {2) (T173-T233 only)

7 General

7.1 Tire Pressure:
Check tire pressure and if necessary inflate to the
following pressures:
7.00 x 15... 50 PSI (345 KPa)
10.00 x 16.5 . . .30-35 P31 (207-241 KPa)
12.00 x 16.5 . . . 30-35 PSI (207-241 KPa)

Flotation tires may be inflated 10 50 PSI (345 KPa) on
hard fiat surfaces.

7.2 Wheel Nut Torgue:
Check and torque wheel nuts io 100-110 it. |bs.
{136-149 N.M.).

7.3 Condilion of Cab:
Inspect both the seat and seat bell. Ensure all salety and
instruction decals are in place. Inspect sound insulation.
side windows and door operalion for machires
equipped with cab enclosure kils.

7.4 Condition of Shields and Safely Equipment:

Inspect and ensure all shields are in place and securely
fagtened. Inspect and ensure alf salety equipment Is
working properly. Ensure owners and operalors manual.
safety manual and all safety and instruction decals are
in place. i necessary replace. if the safety conirols are
malfunctioning or require adjustment consuli your Thomas
Equipment Dealer for service.

7.5 Generai Condition:
Make a general inspeclion of the machine looking for
loose or missing parls. oil leaks, etc.
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LOADER SPECIFICATIONS:
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Dimensions — B8.1: (With Std. Tires & Dirt Bucket)
T183HD T233HD

. Overall operating heighl ..o
. Height 10 hinge Pit e
. DOverall vehicle heighl ... e e
. Overall length with buckel ...
Dump angle ...... OO
. DUMP height ...t
. Reach — fully raisSed ....ovveiverre e e
. Heighl al 457 dump angle ... s
Reach al 45" dump angle ..o,
Maximum roll back at ground ..o e
. Maximum rolt back fully raised .......cccoevmcvicrcnini s
LCWhHheel BaSE ..o e
. Overall fength 1ess BUCKS! ..o i,
. Ground Clearante ...
. Maximum grading angle — bugket ...
. Angle of depanure ...
. Bucket Width ...
. Glearance cirgle — front — less buckel ...
. Clearance circle — front — with bucket ...
. Clearance Circle — rear ..o conreneen e e
. Overall width — less buckel ..o
LT I =T Lo [T UPP TSP PTOTe

L C-MDOVOZER-TITOTMTMOODP

Operational:

Raled aperating capacily ... e
Operating WEIGHE ..ot e
Shipping Weight ..o
Travel SPEeU ..o

188

152.6" (3876 mm)
118.6" (3012 mm)
82" (2083 mm)
140.3" {3563 mm)
27
94.2" {2393 mm)
29.2" (742 mm)
56.9" (1445 mm)}
33.5" (851 mm)
28°
94"

39.6" (1006 mm)
112" (2845 mm)
7.8” {198 mm}
76”

28"

66" {1676 mm)
53.2"7 (1351 mm}
81.8" (2078 mm)
66.5" (1688 mm)
64" (1625 mm)
53" (1346 mm)

T183HD
1800 Ibs. (816 kg)
6900 Ibs, (3130 kg)
6350 |bs. (2880 kg)
7.3 m.p.h.{11.7 km'hr)

158" (4013 mm)
124" (3150 mm)
B3" {2108 mm}
145" (3683 mm)
32¢
97" (2464 mm)
24.37 (617 mm)
B82.5" (2096 mm)
246" (625 mm)
27"
20"

42.6" (1082 mm)
116.5" (2959 mm)
9" (229 mm)
90°
28"

737 {1854 mm)
597 {1499 mm)
85" (2159 mm)
777 (1956 mm)
68.5° (1740 mm)
56.27 (1427 mm)

T233HD
2300 Ibs. (1043 kg)
7300 Ibs. (3310 kg)
6700 ibs. (3038 kg)
7.7 m.p.h. (12.4 km hr)




Controls:
VEHICLE: Steering direction and speed controlled
by two hand operaied conirol levers.
HYDRAULICS: Boom lift, bucket tilt and auxiliary hy-
draulic functions controlled by separate
foot pedals.
ENGINE: Hand lever throttle, engine stop and key
type ignition switch.
Engine:
T183HD
Make and model ........cccovernnvn i Kubota
V2203
Cylinders ... 4
Cooling syslem ... Liguid
Displacement ... 133.5 cu. in.
HOISEPOWES ....ocoecei it 52 {3B.8 Kw)
TOMQUE «eeeeieceeeeerie v et sesieseieeseenneeees 115 {1 [DS.
(e 1800 RPM
Fuel IYPE .. Diesel No. 2
Air cleaner ...ocvvvvrciceeeeceeie e, REplaceable
Dry Cartridge
wiindicator
Maxirmum govarned
RBRPM {full load) ..o 2950 RPM
Engine:
T233HD
Make and model ..., Kubota
528008
Cylinders ..o 6
Cooling SYS1em . Liquid
Displacement .......ocveviiiiivcnce e 17003 €L N
HOISEPOWET .oivvviivieernvvvsirecnicinncrcsienenn. 82,5 (46.6 KwW)
TOPQUE cevrrrerereirersieeeaeeenieneanrsrnnssnrssesessn 135 1t. Ibs.
ttr 1200 RPM
Fuel YBe .ooovvccvv e eeviiiieecmvcnnne .. €51 NoOL 20
Air cleaner Replaceatle
Dry Cartridge
wrindicator
Maximum governed
RPM {full load) .......cccooevovvivvcirrncneee. 2800 RPM
Hydratilic System:
PUMP YDE oottt et e e Gear

Pump capacity T183HD 17 GPM (64.4 l:m} {1 2950 RPM
Pump capacity T233HD 16.2 GPM (61.4 I'm) i 2800 RPM

Control valve .................. Series type with float on lift and

deient on auxiliary
System relief pressure ... 2150 PS8l (148 bar)
FIHrEtion ... 10 micron
Hydraufic fluid ..., 10W30 APt Class. SE/CD

8 MAINTENANCE /SPECIFICATIONS

T183HD
Cylinders
(double acting} ...coov e Lift Tilt
Bore diad. ..ccieeeneeeeieeiiiiie 25in, 36in.
Rod dia. ..cccoeeeeeerrereveereen e 1.510n. 1.510n.
T233HD
Cylinders
{double acting) ....ccccoevee. Litt Tilt
Bare did. cocociveeeieeeieeeeen, 3in. 2.510n.
Roddia. oo 2in. 15in.

‘rated at 2150 P.S.1. (148 Ban)

Hydrostatic Transmission & Final Drive:

PUmp lype ... TWO D line, axial piston
Pump dlsplacement ........................ 2.5 cu. in. (40.96 cm?)
Motor type .. O .. Geroler, torque motor
Syslem rellei settlng ... 3750 P.8.1. {258.5 Bar)
Final drive . .. No. 100 roller chain

running in an oil bath

Electrical:
T183HD T233HD
Allernalor ... 36 amp 25 amp
Battery ... 12v 12v
Type .. rereeeeresinnneeeee. Group 30H Group 30H
Crankmg amps .................... 520 520
Reserve capacily ................ 165 165
Stanter ..o v 12v 12v
Tires:
T183HD T233RHD
Standard ............... 10.00 x 16.5. 6 ply 12.00 x 16.5, 8 ply
30-35 P.S.L. 30-35 P.S.I

(207-241 KPa} (207-241 KPa)

Fluid Capacities:

T183HD T233HD
Fuel tank ............... 18 gal. (68 I 18 gal. (68 1)
Final drive
fransmission ..... 3.5gal. (14 1) 3.5gal (14N

Hyd. Reservoir ...
Engine cooling
system ............ 3.2gal (1451

18 gal. (BB 1) 1B gai. (68 1

24 gal (11
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8.2 TORQUE SPECIFICATIONS:

Loader:

Wheel nuts {32) ............... 100-110 |bs. fi. (136-149 N.M.)

Idler flange nuts {18) ................ 40-45 lbs. fi. {54-61 N.M.)

Rear axle flange mtg.

NUIS (16) ccovevev e 75-80 |bs. ft. (102-109 N.M.}

Hydrostatic pump mtg. bolts (4) ..cccovvvvvee BO-85 lbs, fi.
(109-115 N.M.)

Hydrostatic motor mig. bolts {4) .................. 80-85 Ibs. ft.
{109-115 N.M.)

Final drive hsg. mtg. boits (28) .......... 70 |bs. ft. {95 N.M.)

Hydraulic/Hydrostatic:

Gear pump section bolts .......... 25-28 |bs. ft. (34-38 N.M.)

Pision pump section bolts ........ 27-31 |bs. fl. (37-42 N.M.)

Torgue motor section bolts ............... 63 Ibs. fl. (85 N.M.)

Hydraulic filter. case ..., 30 lbs. 1. {41 N.M.)
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FOR NON-CRITICAL AND NOT OTHERWISE MEN-
TIONED APPLICATIONS, THE FOLLOWING GENERAL
ASSEMBLY TORQUES WILL APPLY:

Bolts & Nuts Torque
Lbs. f. (N.M.)

1/4-20 5 71{ 6.7- 9.5)
5/16-18 12- 15 { 18- 20)
5/16-24 12- 15{ 16- 20)
3/8-16 17- 22 ( 23- 30)
3/8-24 22. 27 ( 30- 37)
7i16-14 30- 35( 41- 47)
7/16-20 40- 45( 54- 61}
1/2-13 45- 50 ( 61- 68)
1/2-20 50- 60 ( 68- 81)
9/16-12 60- 70 ( B81- 95)
9/16-18 65- 75( 88-102)
518-11 75- B5 {102-115)
5/8-18 100-110 (136-139)
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8.5 DECALS:

.k L LL PSR v,

RETGRE S1AHTING AND OPERATING
READ AND KENOWVY THF OPFRATING AND SAFFTY INGTRUCTIONS IN THE MANUAL ANLY ON THE
MACHINE
;LEAR THF ARLA OF OTHER PFR50ONG
LEAPRN LOCANION AND SAFF USE (F CONIROLS
FASTEN YOLR SFAT BELT
HiAR" ENGINF OMNLY FRUM GPERATORS GTAT WITH DUNTHOLS In NFUTRATL AND HYDRAULIC
CONTAOLS IN LOWFRFN POSITION
PO K0T PERMIT ANYONE BUT THE OFFRATOR 10 AIDE ON THE MACHINF THITAE 15 NO 5ARE PLACE
+OR FXTRA RIDERS

OPEAATE ONLY FHOM THE QPERATOR S SEAT

STAY DUT FROM UNDER RAISFD LIFT ATIMS UNLESS SUPPORTFD

CARHY BUCKET L OW DURING IRANSPORT FOR BITTOR WISIBILITY AND 51 0w DOWN Ol TURNS
ROUGT GROUND AND St OPFS TO AvOID ROLL OVER

LISING LOADER WITHOUT SPECIAL ATTACHMENTS FOR HANDLING LAHGE HEAVY QRJFCTS SUCH AS
LAHGE ROUND BALES LAHGE RECTANGULAR BALES. LOGS AND Ol DRUMS 15 NOT HECOMMENDED
HANDLING LAKGE HEAVY QBJECTS WITH THE LOADFR NAN Bf EXTREMELY DANGFROUS DUE TO
CHJECTS ROHLING OR SLIDING DOWN THI LOADER ARMS ONTO THF OPERATOR KEEP ALL SHIELDS
N PLACE

USF BALLAS| FOR STABILITY A% HECOMMFENDFD IN THE OPERHATOR'S MANUAL
WHEN PARKING DR SERVICING | OWER THE BUCKE] 10 1HE GROLIND STOP I|HE ENGINF AND SP1
THF PARKING BHAKE 10 AVOID MACHINE MOTION

FAILURE TO FOLLOW ANY OF THE ABOVE CAN CAUSE SERIOUS INJURY TO THE OPEHATOR OR QTHEA
PTRGONS

_— - s

GENERAL INSTRUCTIONS
PART NO. — 23327
LOCATION - RIGHT HAND SIDE
OF R.Q.P.S. PANEL

FASTEN SEAT BELT

A WARNING
ARRY LOAD LOW |

1231

CARRY LOAD LOW
PART NO. 23328

LOCATION — BACK OF LIFT ARM CROSS SECTION,
FACING OPERATOR

191



8.5

DECALS:
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SERVICE SCHEDULE

EVERY 10 HOURS

ENGINE OIL CHECK LEVEL
see oparalars manual for correct
oil spegilicanun

ENGINE AIR FILTER CHECK
INDICATOR change element if
requite], mmply dust €3p
ENGINF COOLING SYStEm
CHECK LEWF( ada 50 40 water
ard ethergne glycon Cleanarbng
tiom ranhng hing, gnil any
whieutts Jan comed: Cheok fan
gl 1ensinn and et hon
~YDRALULIC OIL CHEC® LEVEL
seu naetatnis rarud' for
spruibyalnng

0L COOLER  Clran gekns frem
ity lans

TIRFS CABCK PHESSUHL

Sie wmen GOPSMiZAL
Fictatnsy ABPS1240 WP
NRAMCAIIGN  Greate all

Tk st weth salt purpdee
Hpases bantit anase

HENERAL Cheek nr tonse
vl b s Aesd dovp Shaern

ot apuhGAnte Chinck It

linSe f2 brokes pads v
~rlpty aquiment 6 perd

e

=

uu
2
-

JGL

o

-

x

i [
L=))

%
R

HUUH SEMITE

ERGINF O CHANGE
+NGINE Qi SVTFA TRANGE -
nypitAuLC O FHTEAR
CHENGE"

PHIMAHY CHnIN FIGHTFR

50 HOUA SERVICE Sarop
eratnes ranual e G near
KU I A T T

ht)

woes

[T

Tpn
' "‘._
f o
-l ! Ea
’ ST e
..-'/. ’

FVERY 150 HOURE

1 SeHVILE CHECK  Rrural
&0 ko serwce

EVERY 1000 HOLMS

2

LN
EVERY 400 HOURS 400 3 ENGIF GOUL-NG SYSTIM -
i FUFL FILTEHS Aevlore FLUSH a
.2sel ensn Fuel Tniers ‘ 2 HYDHALLIC FILTERS ©kANGE
[

HYDHAALLIE O e1a
CHAIN DRIVE On - CHAKGE

NE

*FIRST CHANGE ONLY SEE DWNERS AND OPERATORS MANUAL FOR COMPLETE SERVICE

PROCEDURFS SPECS AND CAPACITIES

1ee 205"
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8.5 DECALS:

(

AWARNING

TO JUMP START
{Negative Grounded Batnery}

1. Shuid syse. 2 Connect 4nd of ore cabla 10 posdre [+) lermunsls of
aach battery. 3 Cormct orvt eid of Dthat Cable 10 g rve [-Jiarmunalof
Good bentary 4 Conned other end o anging block of vehicia being
wavted TO PREVENT DAMAGE 10 other shecirica) companans onyehils
batng tiartsd make certmin thal sngie ta at s aposd beloa
discanndecting jLmpar cablas

13328

JUMP START

PART NO. — 23325
LOCATION — BEHIND SEAT.
LEFT HAND CORNER.

8 MAINTENANCE /SPECIFICATIONS

A\ WARNING

DO NOT REMOVE ANY SAFETY £QUIPMENT SUCH AS
ROLLOVER PROTECTIVE STRUCTURE OR SIDE
SCAEENS EXCEPT FOR SERVICING PROPEALY RE-
INSTALL BEFORE USING MACHINE

FAILURE TO OBSERVE THESE INSTRUCTIONS COULD
RESULT IN INJURY TO THE OPERATOR.
tnF2322

ROLL OVER PHOTECTIVE STRUCTURE
PART NO. — 23323

LOCATION — ON INSIDE LEFT HAND
OF LIFT ARM.

A CAUTION
3 37

THE 2400,

GLOW PLUG

PART NQ. — 23312

LOCATION — RIGHT HAND CONTROL
PANEL

N

LEAVE MACHINE WHILE

A WARNING
DO NOT ENTER OR |,

ENGINE IS RUNNING

TH23324
o

ENGINE

PART NO. 23324

LOCATION — ON RIGHT HAND SIiDE
GUSSET OF LIFT ARM.

A CAUTION

THIS MACHINE IS EQUIPPED WITH A SAFETY
START SYSTEM. SEE THE OPERATORS MANUAL
FOR STARTING AND OPERATING PROCEDURES.

THZ3470

SAFETY START

PART NOQ. — 23470

LOCATION — BESIDE OPEHATOR
ON RIGHT HAND R.O.P.S. SIDE
PANEL.

DO NOT USE SEAT OR CONTROL LEVERS TO
ASSIST IN ENTERING OR EXITING THIS MACHINE

ENTERING AND EXITING

PART NO. 26096

LOCATION — BELOW SEAT. ON
HYDROSTATIC SHIELD.
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8 MAINTENANCE /SPECIFICATIONS

8.5 DECALS:

EMERGENCY START |

PART NO 23471

LOCATION — TOP LEFT HAND DEPRESS AND HOLD BUTTON, TURN
CORNER ABOVE SAFETY BAR, .
NEXT TO EMERGENCY START BUTTORN, IGNITION SWITCH TO START

A |

CONTROL LEVER

PART NO 15916

LOCATION — | FFT AND AIGHT
1 HAND SHIF PANEL OF R.O Py

BELOW SCREEN. FACING

CONTROL LEVERS

BOOM LOCK BOOM LOCK CONTROL

PART NO. 25460 _
LOCATION — LEFT — _ENGAGE _ENGAGE _

HAND CONTROL PANEL. . Y ETS-EFGREE_—‘V I “DISENGAGE Y

Y

DO NGT MOVE LIFT ARMS WITH LOCKS ENGAGED.

—_— — .- —

(
PARKING BRAKE —_

PARKING BRAKE

PART NO. 17245

LOCATION — LEFT HAND MAIN FRAME, SCHNEL!
BELOW SCREEN, FACING : RAPIDO
PARKING BRAKE :

-
: VITE
DISENGAGE
<= 1r2an m_y K
THROTTI E. CONTROL
L EVFRS I

PART NO 23295
LOGATION  LEFT HAND

WARN'NG WALL OF RO P s SLOWY
DELOW SCREEM FAGING LANGSAM

k.__....._.‘

FAST

LI1{. CONTROL LCVERS LENTO
KEEP HANDS |
AND CLOTHING o
AWAY FROM ! .
ROTATING FAN s-op
AND BELTS 10 :;‘;;J -
PREVENT I ARREL |
SERIOUS INJURY -/
PANT NG, - 95097

LOCATION — TOP OF FAN SHROUD
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8.5 DECALS:

A WARNING

TO PREVENT INJURY, SHIELD
MUST BE IN PLACE BEFORE
OPERATING

be Friun

SHIELD WARNiNG
PART NO. — 32305
LOCATION — FRONT STEP SHIELD

A CAUTION

STEERING LEVERS ARE LOCKED WHEN SEAT BAR 15 UP
FOACING LEVERS WITH BAR UP WILL CAUSE WHEEL
CAEEP WHEH i HEUTRAL. CONTACY YOUR THOMAS
REALER FOR ALL SAFETY SYSTEM ADJLSTMENTS.

THIML

STEERING LEVERS
PART NO. — 32493
LOGATICN — R.H. ROPS SIDE PANEL

ATTENTION

DO NOT OPERATE MA-
CHINE WITH PARKING
BRAKE ENGAGED or

will cause damage to
Brake System ! .o
o _J

PARKING BRAKE
PART NO, — 25912
LOCATION — L.H. ROPS SIDE PANEL

8 MAINTENANCE /SPECIFICATIONS

A WARNING

T PREVENT TIP GYER. TRAVEL WilH LOAD
LOA. DO NDT ALLOW BUCKET LOAD TO EXCEED
N THE LOADERS RATED LIFFING CAPACITY,
FASTEN THE SAFETY BELT.

SERIES MAX CAPACITY

T&D BOO ibs { 363 KG}
1100 1000 1bs { 354 KG)
T30 1300 Ibs { 490 KGY
ARK{i] 1700 Ios { 771 KG|
Tiag 1800 1hs [ 816 KG)
T30 2300 1bs (3043 KG)

THIZAN

THAVEL WITH LOAD LOW
PART NO. — 32481
LOCATION — L.H. SiDE HYDROSTATIC SHIELD

A WARNING

TO FREVENT INJURY. ENSURE THE
ATTACHMENT 1S SECURELY FASTENED TO
THE QUICK-TACH EY CHECLKING THAT
BOTH THE QUICK-TACH HANDLE LOCK
AND LOCK PINS ARE FULLY ENGAGED

BEFORE OPERATING THE LOADER

QUICK- TACH LOCK WARNING
PART NO.
LOCATION — FRONT OF BOOM ARM

"THIS MACHINE AND ITS COMPONENTS ARE
PROTECTED BY ONE OR MORE OF THE
FOLLOWING PATENTS:

CANADIAN u.s.

1083 265 PENDING 31 T30 362 PENDING
454 19 3 810 517 734 352
4 388 sBG
4 391 344
4 387 3N TH 25%3

PATENT PROTECTION
PART NO. — 25168
LOCATION — ON INSIDE FUEL TANK



8 MAINTENANCE /SPECIFICATIONS

8.5 DECALS
r

RATED OPERATING CAPACITY
1800 LBS (816Kg)

TH 30513

THINK SAFETY

.

T183HD CAPACITY
PART NO. — 30513

LOCATION — HYDROSTATIC SHIELD

RATED OPERATING CAPACITY |
23001bs. 1045kg.

FAHRBARE NUTZLAST
CAPACIDAD DE OPERACION

CAPACITE MAXIMUM DE LEVAGE
k pixyl.

T233HD CAPACITY
PART NO. — 23318
LOCATION — HYDROSTATIC

— : \
_

HYDRAULIC
HYDRAULISCH

HYRAULICO DIESEL
HYDRAULIQUE

TH23307 TH23310
\_ . \_
HYDRAULIC OIL DIESEL FUEL
PART NQ. — 23307 PART NC. — 23310
LOCATION — QUTSIDE OF HYDRAULIC LOCATION -- QOUTSIDE OF FUEL TANK
TANr&(TNEXT TO FILL NEXT TO FILL POINT
PO
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