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FOREWORD

It isimportant when ordering replacement parts or making a service inquiry to provide both the
model number and serial number of your Thomas loader. The serial number plate is located at the
rear of the machine on the right hand side fuel tank. In the event that the serial number plate is
missing, the model number and serial number are both stamped into the mainframe inside the rear

door, next to the hydraulic control valve.
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SAFETY PRECAUTIONS

Practically all Service work involves the need to drive
the loader. The Operators Manual, supplied with each
|loader, contains safety precautions relating to driving,
operating and servicing that loader. These precautions are
as applicable to the service technicians as they are to 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 the
shop facility or “out in the field”, may have an effect
upon safety, not only upon the mechanic carrying out the
work but also upon bystanders.

PERSONAL CONSIDERATIONS

* CLOTHING
The wrong clothing or carelessness in dress can
cause accidents. Check to see that you are
suitably clothed. Some jobs require special
protective equipment.

* SKIN PROTECTION
Used motor oil may cause skin cancer. Follow
work practices that minimize the amount of skin
exposed and length of time used oil stays on
your skin.

* EYE PROTECTION
The smallest eye injury may cause loss of vision.
Injury can be avoided by wearing eye protection
when engaged in chiseling, grinding, welding,
painting and any other task that involves foreign
matter.

* BREATHING PROTECTION
Fumes, dust and paint spray are unpleasant and
harmful. These can be avoided by wearing
respiratory protection.

* HEARING PROTECTION
L oud noise may damage your hearing and the
longer the exposure the greater the risks of
hearing damage. Always wear hearing protection
when working around loud machinery.

HAND PROTECTION

It is advisable to use a protective cream before
work to prevent irritation and skin
contamination. After work, clean your hands
with soap and water. Solvents such as white
spirits, paraffin, etc. may harm the skin.

FOOT PROTECTION

Substantial or protective footwear with
reinforced toecaps will protect the feet from
falling objects. Additional oil-resistant
soles will help to avoid spilling.

SPECIAL CLOTHING
For certain work it may be necessary to wear
flame or acid resistant clothing.

Avoid injury through
incorrect handling of

a | components. Make sure
! LAUTION your are capable of

lifting the object. If in
doubt, get help.

EQUIPMENT CONSIDERATIONS

*

MACHINE GUARDS

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

LIFTING APPLIANCES

Always ensure that lifting equipment, such as
chains, slings, lifting brackets, hooks and eyes
are thoroughly checked before use. If in doubt,
select stronger equipment. Never stand under a
suspended load or raised implement.

COMPRESSED AIR

The pressure from a compressed air line is often
as high as 100 PSI (6.9 Bar). any misuse may
causeinjury.

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

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




SAFETY PRECAUTIONS

HAND TOOLS

Many cuts, abrasions and injuries are caused by
defective tools. Never use the wrong tool for the
job asthisleads either to someinjury or to a
poor job done.

Never Use:

- A hammer with aloose or split handle.
Spanners or wrenches with splayed or
worn jaws.

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

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

For dismantling, overhaul and assembly of major
and sub-components always use the Special
Service Tools recommended. 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 it's potentially dangerous properties
are often overlooked. Misuse of electrical
equipment can endanger life.

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

GENERAL CONSIDERATIONS

SOLVENTS

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

HOUSEKEEPING

Many injuries result from tripping or slipping
over, or on, objects or materials left lying around
by a careless worker.

Prevent these accidents from occurring. If you
notice a hazard, don't ignore it, remove it.

A clean hazard free place of work improves the
surroundings and daily environment for
everybody.

FIRE

Fire has no respect for persons or property. The
destruction that afire can cause is not always
fully realized. Everyone must be constantly on
guard.

- Extinguish matches, cigars, cigarettes etc.
before throwing them away.

- Work cleanly, disposing of waste material into
proper containers.

- Locate al the fire extinguishers and ensure all
personnel know how to operate them.

- Do not panic, warn those near and sound the
alarm.

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

FIRST AID

In the type of work that mechanics are engaged
in, things such as dirt, grease, fine dust etc. all
settle upon the skin and clothing. If a cut,
abrasion or burn is disregarded it may be found
that a septic condition has formed in a short time.
What appears at first to betrivial could become
painful and injurious. It only takes a few minutes
to have afresh cut dressed but it will take longer
if you neglect it.

CLEANLINESS

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

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

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

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

* Do not attempt to start the engine while standing
beside the loader or attempt to bypass the saf ety
starting system.

* Avoid prolonged running of the enginein a

closed building or in an area with inadequate
ventilation as exhaust fumes are highly toxic.

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

* Never work beneath aloader which is on soft
ground. Always take the unit to an area which
has a hard working surface, preferably concrete.

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

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

* Before loosening any hoses or tubes, switch off

the engine, remove all pressure in the lines by
operating the foot pedals several times. Thiswill
remove the danger of personal injury by oil
pressure.

* Prior to pressure testing, make sure all the hoses
and connectors on both the loader and on the test
machine are in good condition and tightly sealed.
Pressure readings must be taken with the gauges
specified. The correct procedure should be
rigidly observed to prevent damage to the system
or the equipment and to eliminate the possibility
of personal injury.

* Always lower equipment to the ground when
leaving the loader.

* If high lift attachments are installed on a loader,
beware of overhead power and telephone lines
when travelling. Drop attachment near to ground
level to increase stability and minimize risks.

* Do not park or attempt to service aloader on an
incline. If unavoidable, take extra care and block
the wheels.

* Escaping hydraulic / diesel fluid under pressure

can penetrate the skin causing serious injury. Do
not use your hand to check for leaks. Use a piece
of cardboard or paper to search for leaks. Stop
the engine and relieve pressure before connecting
or disconnecting lines. Tighten all connections
before starting the engine or pressurizing the
lines. If any fluid isinjected into the skin, obtain
medical attention immediately.

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

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

* Safety precautions are very seldom the figment
of someone’simagination. They are the result of
sad experience where most likely someone has
paid dearly through personal injury.

* Heed these precautions and you will protect
yourself accordingly. Disregard them and you
will duplicate the sad experiences of others.

SERVICE TECHNIQUES
A. SERVICE SAFETY

Appropriate service methods and proper repair procedures
are essential for the safe, reliable operation of al motor
vehicles as well as the personal safety of the individual
doing the work. This shop manual provides general
directions for accomplishing service and repair work with
tested effective techniques. Following them will help
assure reliability.
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There are numerous variations in procedures, techniques,
tools and parts for servicing vehicles as well asin the skill
of the individual doing the work. This manual cannot
possibly anticipate all such variations and provide advice
or cautions as to each. Accordingly, anyone who departs
from the instructions provided in this manual must first
establish that he or she compromises neither his personal
safety nor the vehicle integrity by his choice of methods,
tools or parts.

B. SERVICE TECHNIQUES

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

replacement.

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

Time spent on the preparation and cleanliness of working
surfaces will pay dividendsin making the job easier and

safer and will result in overhaul components being more
reliable and efficient in operation.

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

When replacing component parts use the correct tool for
thejob.

C. HOSES AND TUBES

Always replace hoses and tubes if the end connections are
damaged. Be sure any hose installed is not kinked or
twisted.

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

The hoses are the arteries of the unit; be sure they arein
good condition when carrying out repairs or maintenance
otherwise the machines output and productivity will be
affected.

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

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

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

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

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

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

D. 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 readings.

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

E. BEARINGS

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

Installation of a bearing can be classified into two (2)
ways:
press fit on rotating parts such as shafts and
gears, or
push fit into static locations such as reduction
gear houses.
Where possible, always install the bearing onto the
rotating components first.



SAFETY PRECAUTIONS

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

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

Bearings should never be removed unless absolutely
necessary. Always use the recommended puller to reduce
the risk of bearing or related component failure.

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

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

F. BOOM SUPPORTS

To avoid personal injury,
service the loader with the
armsdown and the
bucket or attachment on
theground. If itis
necessary to servicethe
loader with the boom
armsraised be sureto
engage the boom
supports. Never work
under or around a loader
with raised boom arms
without boom supports
engaged.

« 7 WARNING

For safety while performing regular service or
maintenance work, the loader is equipped with boom
supports.

The boom supports, when extended, prevent the boom
arms from dropping if hydraulic pressure is relieved or
the foot control pedals are accidentally cycled.

To operate the boom supports, first remove any bucket or
attachment from the quick - tach; raise the boom arms to
full height and shut off the engine. Raise the boom
handles up and push out toward the boom arms to extend
the boom supports.

C-704

G. BOOM LOCKDOWNS

The boom lock down is intended to lock the loaders
boom arms in the down position for safe entry and exit of
the loader cab when using specific attachments. To
operate the boom lock down, lower the boom arms fully
down and shut off the engine. Engage the parking brake .
Install the boom lock down bars. NOTE: N/A on the
ProTough 2200 model.
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CONTROL VALVE 14

8 Turn the screw back out lesser turns than you turned
in to increase pressure, or out more turns to increase pres-
sure.

9 Retake the pressure readings by performing steps 2
through 5. If necessary make further adjustments by
repeating steps 6 through 9.

C1385

From gear pump

1-11
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CONTROL VALVE 14

10 Torquethe 7/ 8" ORB (o -ring) fittings to the control
valve at 80 ft / Ibs (L09N.m.), the 7/ 8" JIC hose ends to
the fittings at 45 to 50 ft / Ibs (35N.m.), the 1 1/16 ORB
fitting to the control valve at 80 to 85 ft / 1bs(109 N.m.),
and the 1 1/16 JIC hose end to the fitting at 75 to 80 ft /
Ibs (109 N.m.).

11 After al connections have been made, including the
control valve electrical connections, check the oil level in
the hydraulic reservoir and top off if necessary.

12 Start the engine and cycle the various hydraulic func-
tions to check for leaks. Do not use your hands to check

Control Valve Disassembly

for leak locations, fluid under operating pressure can pen-
etrate the skin and cause serious personal injury.

Use extreme caution when
checking the hydraulic system
for leaks. Fluid under pressure
can penetrate the skin and
cause serious injury.

i‘ "|1| 1I. I:: "t I -\'l[ ]

13 After checking for leaks, you must retest the relief
valve setting as outlined at the first part of the control
valve section.

245 HDS,HDK
S/NLM 000101 onward

. Tie bolt kit
. Relief valve

. Centering kit, tilt
. Seadl kit

. Check valve

. Dust cap

. Plug

O~NO O WNPE

C1724

. Detent, centering kit, lift

9. Plug 17. Lift spool
10. Section seals 18. Spool lock kit
11. Plug 19. Plug

12. Solenoid & spool kit~ 20. Special check valve
13. Electrical connector 21. Lift & tilt section

14. Spool lock solenoid 22. Inlet section

15. Tilt spool 23. Aux. & return section
16. Relief valve




CONTROL VALVE 14

243 CONTROL VALVE
S/NL M 000101 onward

1. Tie bolt kit 9. Plug 17. Lift spool

2. Relief valve 10. Section seals 18. Spool lock kit

3. Detent, centering kit, lift 11. Plug 19. Plug

4. Centering kit, tilt 12. Solenoid & spool kit~ 20. Special check valve

5. Seal kit 13. Electrical connector 21. Lift & aux section

6. Check valve 14. Spool lock solenoid 22. Inlet section

7. Dust cap 15. Tilt spool 23. Tilt & return section
C935 8. Plug 16. Relief valve

Before disassembling the hydraulic control valve, clean
the body with a suitable solvent and dry with compressed
air.

To avoid eye injury, use safety
goggles when cleaning with
compressed air.

A LN ING

Remove the hydraulic control valve as outlined in the
removal section. Ensure all openings are plugged to pre-
vent solvents and dirt from contaminating the control
valve assembly. Refer to figures C1724 and C935 to
assist in the disassembly of the control valve.

1 Remove the pressure relief valve(s).Discard the o-
rings. Mark the locations of each relief valve as they may

have different pressure settings.

2 Remove the 3 tie bolts holding the valve sections
together.

3 Remove the solenoid lock assemblies.

4 Remove the nut on the end of the auxiliary solenoid
coil and remove the coil.

5 Remove the bolts retaining the auxiliary spool to the
control valve section and remove the spool.

6 Remove the spool end caps from the lift and tilt sec-
tions.

7 Remove thelift and tilt spools from their section.
Keep the spools marked and separated with their respec-
tive section. Use caution when removing and storing
spools to prevent damage.

8 Remove the bolt retaining the spring spacers, spring
and return washers from the ends of the lift and tilt
spools.
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9 Remove thecirclip retaining the detent springs,
detent balls and spacer washers from the lift spool end
cap.

10 Discard al the spool o-rings

11 Remove the 3 load check valves from the top of each
control valve section.

12 Remove the specia check valve from the bottom of
the control valve lift section.

| nspection

1 Thoroughly clean and dry al parts.

2 Inspect the load check valve springs for broken or
collapsed coils. Check the poppet valve seat area for scor-
ing or wear. Replace the load check valve if worn or dam-
aged.

3 Check the valve seats inside the control valve body
for scoring or wear. If the seat isworn or damaged in the
body, the whole section must be replaced. Scoring on the
seat or the load check valve poppet will result in the
boom arms, bucket tilt or auxiliary systems unable to
hold a load stationary when the control valve spools are
in the neutral position.

4  Examine each spool closely for scoring or wear.
Replace the spool and valve section together if the spool
is damaged.

5 Check the control valve body spool bores for scoring,
wear or contaminant. Replace the control valve section
and spool as aunit if the spool bores are damaged.

6 Inspect the return washers, return springs, spring
spacers and detent spool for damage or wear. Replace the
parts as a complete kit if necessary.

7 Inspect each relief valve and relief valve seat in the
control valve body for scoring or wear. Replace the con-
trol valve section or relief valve as required.

8 Check the spring on the specia check valve for col-
lapsed or broken coils. Inspect the poppet and seat for
scoring or wear. Replace the special check valve assem-
bly if worn or damaged.

C560

C1724b

Special check valve




CONTROL VALVE 14

Assembly

Make sure al parts are clean and free of any solvent
residue and lint.

1 Lightly coat the control valve section seals with
petroleum jelly. Place the seals into position on one sec-
tion.

Keep the work area, tools and
IVIZOIZaW\\\I hands clean while making

repairs to the control valve.

2 Install the next section onto the section with the seals
installed. Use the 2 lower tie bolts as a guide to help line
up the section seal grooves. Double check to make sure
the seals do not fall out of place.

3 Tighten the 2 lower tie bolts hand tight.

4 Instal the 3 load check valves. Lubricate the check
valve poppet and seat with hydraulic system oil. Install
new seals and lubricate the seals with alight coating of
petroleum jelly. Line up the hole in the check valve cap
with the tie bolt holes in the control valve body. (fig.
C1729)

5 Install the top tie bolt and torque all 3 tie bolts at 15
to 18 ft/ Ibs (20 - 25 N.m.). Check to make sure the sec-
tion seals are still in place. (fig. C935a)

6 Install the specia check valve into the bottom of the
boom lift section body. Lubricate the special check valve
poppet and seat with hydraulic system oil. Install new
sealsand lightly lubricate the seal with petroleum jelly.
7  Lubricate each spool with system oil and carefully
insert into the section body with a rotating motion. (fig.
C560)

8 Install the washers, spring spacers, spring and bolt
onto the lift and tilt spools.

9 Lubricate new spool seals with petroleum jelly and
place them onto the spools.

10 Install the back up washers over the spool seals.

11 Reassemble the lift spool detent and spring return
cap. Liberally apply petroleum jelly to the detent ball
bearings to retain them in place during assembly.

12 Install thelift cap, tilt cap and auxiliary cap onto the
rear of the control valve assembly.

13 Install the valve lock block onto the lift and tilt
spools. Lubricate the seal with petroleum jelly. See the
exploded view for assembly assistance.

14 Install the spool scraper seals and cover plates onto
the valve lock block. (fig. C935b)

C1729

=X
=

Back up washer

Check plug

Tie bolts

C935a

Special check valve

C560

C935b

Back up washer

Lock block

1-15
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15 Install new seals onto the various relief valves.
Lubricate the seals, threads and relief valve seats with Lock assembly
system oil and install the relief valves into their respec-
tive bores.

16 Install new seals onto the various port plugs.
Lubricate with petroleum jelly and install the plugsin
their respective bores.

17 Lubricate the control valve locks with system oil and
install them into the lock blocks. (fig. C972)

18 Install the auxiliary solenoid coil onto the auxiliary
spool. Lubricate the seals with petroleum jelly and install
the retaining nut to the end of the solenoid coil. L ock bIock/

. (@
19 Assemble the control valve into the loader. o %\D

Use extreme caution when co72 N

. checking the hydraulic system
A LIRS I AR for |eaks. Fluid under pressure
can penetrate the skin and Knurled nut

calise serious injury.
©
~:*'

Caoil Connector

20 Upon start up, make sure the hydraulic oil reservoir
is at the proper fill level. Start the engine and follow the
relief valve testing procedure outlined at the beginning of
the control valve section.

Spring —— _ »
i

Lock pin\

C805

1-16
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Control Vave Disassembly (245 HDK,T243,245 HDS MODELYS)

23\{_1,\ Ef\25 S/NLM000101 onward
ia1 39 °
2 " 21 @ a7 3%
j o
24\ i 36 \ g @
22 & 12 387\ Eﬁ
e B Wk N D Legend
«.) 3Q g lagram en
ol T AT e,
16/{/ . { /L;%j*‘ ; 35 Main relief valve 41. Cover, end cap
s ; . O-ring sed 42. Spring assembly
O-ring seal 43. Washer
Bushing, spring 44, Restrictor
Flange spacer 45. Check valve
Spring 46. Back pressurevalve
O-ring seal 47. Anti cavitation valve
Bushing, spring 48. Spool, tilt
. Joint, spool 49. Spool, lift
. Pin, detent 50. Wiper seal
. Piston 51. Flange, cover
. Cover, docking 52. Spacer, lock assembly
. O-ring seal 53. Caoil, solenoid lock
. Screw, M5 x 16 54. Pin, lock
. Drilled screw 55. Screw, M5 x 65
. Ball 56. Screw, M5 x 50
. Flange, hermetic 57. Screw, M5 x 14
. Bushing, ball carrier ~ 58. Spoal, lift
. O-ring seal 59. Plug, SAE 10
. Thrust ring 60. Body
. Spring assembly
. Spring
. Cover, end cap
. O-ring sea
. Screw, M5 x 110
. Cover, end cap
. Cylinder
. Spring
. Bushing, pressure regulator
. Rod, pressure regulator
. Washer, seeger
. Spring
. Washer
. Open washer
. Plate
. Tube
. Caoil, solenoid spool
. O-ring sea
A . Knurled nut
Cc1222 55—
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CONTROL VALVE 14

Control Valve Disassembley (T2200) (LPO00100 onward)
e Diagram Legend
EEJ;(_ 7 e 1. Control valve body
2. Mainrelief va
| 2 Wt
= 4, Washer
4——121; 16 5. Bushing, spring
6. Spri
6 “@n\ /% 3 2 / 7. Bzrslt?i%g, spring
\i?}_ikq %@ 8. Detent pin
?ﬁ(g/v E 9. Cover, docking
10. Ball
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C1223

11. Bushing, ball carrier
12. Thrust ring

13. Spring

14. O-ring seal

15. Cover, spring

16. Screw, M5x 16

17. Endcap

18. Spring assembly

19. Restrictor (certains/n)
20. Check valve

21. Plug, SAE 12

22. Anti cavitation valve
23. Spool, tilt

24. Spool, auxiliary
25. Wiper sea

26. Screw, M5x 14

27. Cail, lock solenoid
28. Pin, lock assembly
29. Spacer, lock assembly
30. Screw, M5x 50

31. Flange, cover

32. Screw, M5 x 65

33. Spodl, lift

34. Plug, SAE 10




CONTROL VALVE 14

Disassembly / Repair
Before disassembling the hydraulic control valve, clean

the body with a suitable solvent and dry with compressed
air.

WARNING

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

Remove the hydraulic control valve as outlined in the
removal section, page 1-7. Ensure all openings are
plugged to prevent solvents and dirt from contaminating
the control valve assembly. Refer to diagrams C1222 and
C1223, pg. 1-17 ~ 18, to assist in the disassembly of the
control valve.

1 Removethe pressurerelief valve. Discard the O-
rings. (fig. C2233).

2 Remove the solenoid coils and locking pin from the
valve lock block. (fig. C2235, C2236). There are 2 O-ring
seals located on either side of the solenoid coils.

/

Lock pin
C2236

3 Remove the outer wiper seal cover from the lock cEEs | Wiper
block. (fig. C2244). T

1-19



CONTROL VALVE 14

Disassembly / Repair (cont’d)

4  Remove the lock block from the valve. (fig. C2241).

5 Remove the spring return / centering cap from the
end of the spoal. (fig. C2237).

6 Pull out the spoal. (fig. C2240). Asyou pull out the
spool, note it’s smooth action as it comes out of the valve
body. The spool should move freely and smoothly in the
bore of the valve body. Check the control valve spool and
bore for scuff marks or abnormal wear. Replace the spool
and or control valve if signs of wear are present.

7 Remove the check valves from control valve body.
(fig. C2239). They are located between the ports of each
section. Check the seat and poppet of the valve body and
check valve. Replace the check valve and or the control
valve if any signs of wear are present.
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Disassembly Repair (cont’ d)
8 When replacing the spool to the control valve, use

new O-ring seals and apply system oil to the O-rings and
spools. (fig. C2251).

9 Fit the seal washer to the control valve with the
beveled side of the washer facing the control valve. (fig.
C2252). Fit the spool to the control valve now if repairs
are not needed to the detent or spring return mechanism.
Use system oil to lubricate the spool before inserting to
the control valve.

10 Photographs C2238, C2242 are exploded views of
the lift spool detent mechanism. Place the cable end of
the spool in avice, or insert a screw driver through the
clevis pin holes, to keep it from turning. The detent is
threaded to the spool and can be removed for inspection

Replace broken springs, worn detents and / or damaged
detent balls with a new detent kit.

Apply Loctite 542 to the threads of the detent when
installing to the spoal.

Apply Castrol “Spheerol” TN grease to the inside of the
spring cover.

CONTROL VALVE 14

Cc2251 Spool O-ring

Spool

C2238

Apply Loctite 542

Spool spring
and bushings

Detent

C2242

Center return cover

Detent ball carrier

~

Detent balls

Tapered
cup
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CONTROL VALVE 14

Disassembly / Repair (cont’d)

4  Remove the solenoid spool assembly from the con-
trol valve. (fig. C2247). Note the effort required to
remove the spool from the spool bore. It should come out
smoothly without binding or “snagging” throughout it’s
travel.

5 Inspect the spool and spool bore for abnormal wear.
(fig. C2248). Replace the spool and / or the control valve
if large scratches or indentations are present in the spool
or spool bore. Minor scratches can be removed from the
spool with extra fine emery cloth.

6 Remove the spool from the cylinder assembly by
pushing the spool rearward through the cylinder. (fig.
C2263). The spool will not pull through the front.

7 The piston part is machined with a nail head type pin
that fits to a machined notch in the spoal. (fig. C2264).
Separate the spool from the piston and spring assembly.

C2247

C2248 Inspect spool and bore

Remove spool
from cylinder

C2264
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O-Ring and seat

C2250
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CONTROL VALVE 14

Relief Valve Filter

If hydraulic function and / or performance has deteriorat-
ed from normal, the screen filter in the control valve
relief may be restricted. To service the relief filter:

1 Lower the boom arms, engage the parking brake and
shut off the engine.

2 Removetherelief valve from the control valve body.
(fig. C2233). Check the filter by running system oil back
through the filter to check restriction or contamination. If
oil does not flow through the relief filter it will require
replacement.

3 Separate the valve setting holder from the relief valve
body. (fig. C2256).

4 Therelief filter islocated in the relief valve body.
(fig. C2340). Using an appropriate tool, push the piston
and filter assembly out.

5 Replace the piston and filter assembly with new
parts.

6 Torqgue the holder and valve body to the control valve
body at 31 Ibs/ ft (42 Nm).

Valve relief
setting holder Relief valve
body
C2256

e

’

Filter location

Seal ring
Vave body
Spring
Relief spring !
Ball plate I
Spring plate 1
Valve setting holder
Parback seal

Nut

Seal

Seal

Seal

Seal

Bl

Screw

Piston with filter

O©CoOoO~NOOTA,WNPE

PR RR R R R
oOUNMWNRPO

C2340
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HYDRAULIC CYLINDERS 1.5

6
' 1
J
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Q-
-~
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_-"--.-F.
1. Grease fitting 9. Front piston
2. Cylinder rod 10. Seal kit
3. Wiper sea 11. Piston seal
4, Rod seal 12. Seal spacer
5. Gland seal 13. Piston seal
6. Spacer 14. Rod o -ring
7. Gland nut 15. Locknut
8. Rear piston 16. Cylinder barrel

Genera Information

All cylinders are a double acting, designed to extend and
retract under pressure.

The piston rods, which are made of high strength distor-
tion free material, are precision ground and hard chrome
plated. The cylinders barrels are micro honed to close tol-
erance,straightness and smooth finish for long piston
packing sedl life.

All cylinders have a 2 piece piston assembly made of
ductileiron and a polypac seal arrangement consisting of
apiston seal and 2 wear rings.

Therod seal isa“U” cup design, with the “U” facing the
pressurized oil.The rod wiper keeps foreign matter from
entering the cylinder by wiping the rod clean as the cylin
der retracts.

The gland nut seal is of an “O” - ring design. This seal
keeps the oil from leaking around the gland nut and cylin-
der barrel threads.

Certain cylinders have spacers in them. These spacers are
used to limit the stroke of the rod.

Some cylinders also have replaceable hardened bushings
in the pivot areas that can be serviced when worn out.




HYDRAULIC CYLINDERS 1.5

Testing the Seals

If the boom or bucket cylinders drift down with the con-
trol valve spools in the neutral position, and with no
external leaks in the hydraulic system, the following test
will indicate if oil isleaking by the cylinder piston seals.
With the hydraulic oil at operating temperature and a
fully loaded attachment, check that the cylinders do not
drop more than 1.5 inches per minute. Before performing
this test, ensure the control linkages are not binding and
the hydraulic control valve spools are centering in the

neutral position. 3 . Cylinder port

1 Thistest must be performed with the engine running.
Remove any attachment and block the loader securely
with al 4 wheels off the ground.

2 Retract the cylinder(s) to be tested. Shut off the
engine and cycle the controls to release the hydraulic
pressure.

3 Disconnect the hose from the fixed end of the cylin-
der to be tested. Cap the hose to prevent contamination.
(fig. C1331, C1776)

4  Start the engine and cycle the control(s) as to retract
the cylinder. Do not over activate the controls as to place
in the detent position. Have a container can ready to catch
any waste oil to prevent environmental contamination.

Use extreme caution when
. checking the hydraulic system
ﬂ LIRS FaL N IVl for |eaks. Fluid under pressure
can penetrate the skin and
cause serious injury.

5 Repeat for al both pairs of cylinders.

6 If oil leaks from the cylinder port the seals are bad
and need replacement. If no oil leaks you may need to
check the load check valves in the hydraulic control
valve.

7  Connect the hydraulic hose to the cylinder portsif no
further servicing is required.

To prevent personal injury,
never repair or tighten

ﬂ AN N RN hydraulic hoses or fittings 5
while the engine is running i

or the system under pressure. = 5

Cylinder port

NOTE: To remove the hose from the tilt cylinder you
must first loosen the opposite end connected to the
hydraulic tubing under the step area of the boom arms.
(fig. C1336)
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HYDRAULIC CYLINDERS 1.5

Lift Cylinder Removal

To prevent personal injury,
never repair or tighten

ﬂ AR PRSI hydraulic hoses or fittings
while the engine is running

or the system under pressure.

The following procedure will assist you in cylinder
removal.

For removal of the boom cylinders:

1 Lower the boom arms, stop the engine and cycle the S
controls to relieve any hydraulic back pressure in the sys C133l
tem. Lock the control in the float or detent position.

To prevent personal injury,
“ SESTRURT A ever work under the boom

T Il arms unless the boom support
pins are engaged.

2 Removethe hydraulic hoses from the cylinder. (fig.
C1331) Cap all open ports and lines to prevent contami-
nation.

Cap or plug al open ports
IMPORTANT and lines to prevent system
contamination.

3 Place afloor jack under the boom forearm.
(fig.C1809)

4  Raise the boom arms with the floor jack until the
pivot pinsin the end of the boom lift cylinder can be
removed.

5 Remove the locknut and bolt from both mounting
pins. (fig. C1775, C1331b)

6 Remove the pivot pins with an appropriate punch and
hammer to prevent brooming of the pin. Brooming the
pin makes it difficult to remove.

7 Remove the cylinder from the loader.

8 Upon replacement, inspect the pivot pins for any
wear. Replace if necessary. Reverse order above for
installation.

9 Upon start up, check for system leaks and replenish
the hydraulic reservoir as required.

Use extreme caution when
. checking the hydraulic system
“ LB Ia N MR for |eaks. Fluid under pressure
can penetrate the skin and
cause serious injury.
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HYDRAULIC CYLINDERS 1.5

Tilt Cylinder Removal

For tilt cylinder removal:

1 Lower the boom arms, remove any attachment and
extend the tilt cylinders. Shut off the engine and cycle the
controls to relieve excessive back pressure in the
hydraulic system.

2 Loosen or remove the hydraulic hoses from hydraulic
tubing under the boom arm step. (fig. C1336)

3 Remove the hydraulic hoses from the tilt cylinder.

To prevent persona injury,
never repair or tighten
hydraulic hoses or fittings
while the engine is running
or the system under pressure.

“ "| 1| 1I. I:: ."t I -\'II: ]

Plug and or cap all open ports or lines to prevent contam-
ination. (fig. C641)

4 Remove the locknuts from the bolts retaining the
pivot pins to the loader and remove the bolts. (fig.
C1813)

5 Removethe pivot pins. (fig. C1810)

6 Remove the cylinder from the loader.

7 Upon reassembly, inspect the pivot pins and bushings
for wear and replace as required. Reverse order for cylin-
der installation.

8 Upon start up, check for system leaks and replenish
the hydraulic oil reservoir as required.

ACCUMULATOR

. The accumulator stores system pressure until it is
required. To activate the accumulator the key must be
placed in the accessories position. This provides electrical
power to operate the electrical auxiliary.

The electrical auxiliary and stored system pressure acti-
vates the spoals, this decreases the hydraulic pressure
from the male / female connectors located on the boom
lift arms.

Once this pressure is decreased the operator can remove /
replace the quick attach accessories easily. Refer to
Figure C2842.

L

{
%
gl A ccumul ator
u

[ i .
'}

{

-t
B Ll

Tilt hoses under step
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HYDRAULIC CYLINDERS 1.5

Cylinder Repair

Before Attempting repairs to the hydraulic cylinder, clean
the body with a suitable solvent. Ensure all openings are
plugged to prevent solvent from entering the cylinder.

1 Remove the cylinder as outlined previously.

2 Place the base end of the cylinder in a vise and sup-
port the front end of the body. Remove the plugs from the
hose ports. (fig. C125)

3 Loosen the gland nut from the cylinder barrel using a
spanner wrench. The gland nut threads are coated with
loctite bonding agent at time of assembly. It may be nec-
essary to apply heat to the gland nut and cylinder barrel
threaded area, with atorch, to ease removal. (fig. C125)

4  Remove the gland nut, rod and piston seal assembly
from the barrel. (fig. C329)

5 Placethe cylinder rod bushing end in avise and
remove the locknut from the rod.

6 Remove the 2 piece piston assembly from the rod.
(fig. C126)

7 NOTE: Some piston assemblies rear piston parts are
threaded onto the rod. Y ou will need to use a spanner
wrench to remove this type of rear piston.

C125

SpREacn
Ve

C329

c128

Remove nut

C126




HYDRAULIC CYLINDERS 1.5

8 Depending on the design of the rear piston, non .
threaded type, remove and discard the o-ring seal from ' '

the end of the cylinder rod. (fig. C127) Q-ring sed

o

Ci27

9 Remove the gland nut assembly from the cylinder
rod. (fig. C330)

C330

10 Remove and discard the wiper seal, rod seal and o-
ring seals and teflon back up washer, (if used), from the
gland nut assembly. (fig. C612) NOTE: Some seal
designs may vary from illustration

C612 Wiper seal

11 Remove and discard the wear rings and piston seal CHew R ougn
from the piston assembly. (fig. C130)

C130
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HYDRAULIC CYLINDERS 1.5

| nspection

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

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

3 Inspect the gland nut for nicks, burrs or other dam-
age. Minor damage may be repaired using a fine abrasive.

Smooth down edges that could damage seals and cause
leakage.

4 Inspect the gland nut threads for damage.

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

6 Using asuitable light, inspect the cylinder barrel bore
for scratches, dents, burrs or any other damage. Replace
the cylinder barrel if there is any evidence of damage.

7 Inspect the cylinder barrel threads for damage. The
threads must be in good condition to withstand the high
torque required to secure the gland nut assembly to the
cylinder barrel.

Assembly

1 Install anew gland nut rod seal. Form the seal into
an oval shape and place it into the gland nut, with the “U”
side of the seal facing the barrel end, and slip the seal into
the groove. (fig. C129, C131)

2 Install anew wiper seal in the gland nut. (fig. C129,
C131)
3 Install anew gland nut o-ring seal. (fig. C129, C131)

4 Apply system oil to the cylinder rod and assemble
the gland nut assembly to the rod. (fig. C132)

......

Ci31
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HYDRAULIC CYLINDERS 1.5

5 Install anew o-ring seal on the cylinder rod if used.
Some cylinder rod are fully threaded here to accommo-
date a threaded type rear piston part. (fig. C133)

6 Install new wear rings and piston seal to the the 2
piece piston assembly. (fig. C130)

7 Install the piston assembly to the cylinder rod. Some
rear piston assemblies are threaded onto the cylinder rod.
Use a spanner wrench to install the rear piston part to the
cylinder rod. Torque the locknut to the rod at 150 ft / |bs
(204 N.m.). (fig. C128)

8 Make sure the inside bore of the cylinder barrel is
clean. Lubricate the inside of the barrel with system oil.
Do not get ail into the threaded area of the barrel.

9 Lubricate the piston seal assembly with system ail
and install the cylinder rod and piston assembly to the
cylinder barrel. (fig. C329)

10 Apply loctite 242 to the gland nut threads and tighten
the gland nut using a spanner wrench. Tighten the gland
nut as much as you can using the spanner wrench. Make
sure the threaded area of the gland nut and cylinder barrel
are free of oil before applying the loctite bonding adhe-
sive.

11 Assemble the cylinder to the loader. Use teflon tape
or equivilant on the threads of the hydraulic hose ends, if
the hose ends are of the taper pipe thread type.

C133

C130

C128

T e

TN
O R R

C329
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HYDRAULICOIL FILTER 1.6

General Information

C637
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HYDRAULIC OIL COOLER 1.7

Genera Information

The hydraulic oil cooler is mounted on the inside of the
rear door. (fig. C1382) The front half of the cooler is
designed to cool the engine. Swinging the cooler assem -
bly open inside the door gains access to the rear side of
the cooler which is dedicated to cooling the hydraulic oil.
Qil returning from the hydraulic control valve is circulat-
ed through the oil cooler before being returned to the
hydraulic oil reservair.

Air drawn through the cooler fins by the hydraulic motor
driven fan cools the oil. A combination of cooler size and
air flow passing through the cooler fins gives the cooler a
rating of 1000 BTU / Min..

The oil cooler should be checked daily for dirt build up
on the cooling fins. If air flow is restricted through the
cooling fins, overheating of the hydraulic system may
occur. Clean any dirt build up on the cooling fins with
compressed air. Flush with water if necessary.

Servicing the rear of the cooler is accessed by removing
the two bolts located next to the inside door latch mecha-
nism, (fig. C1367) and swinging open. (fig. C1356)

The set screw holding the cooling fan to the hydraulic
driven fan motor needs to be checked for tightness every
150 hours. Torque the set screw at 5 ft / Ibs. (6.8 N.m.)

If cooler replacement is necessary you will need to drain
both the engine and hydraulic sections of the oil cooler
assembly. The oils are not the same type so do not mix
them if you plan to reuse. Be prepared to contain 4 litres
(1 gal) of ail from each cooler section. Please dispose of
al waste product in an environmentally friendly manner.
1 Tag all hose routing locations. Remove the hoses tak-
ing care to support the cooler fittings while loosening the
hose to prevent cooler damage. Cap all hoses and fittings
to prevent contamination.

2 The cooler assembly is very heavy and will need to
be removed with some form of mechanical aid, such as an
over head hoist. (fig. C1366)
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HYDRAULIC OIL COOLER 1.7

3 Remove the mounting bolts holding the cooler
assembly to the rear door. (fig. C1382, C1367)

4  Remove the cooler taking care not to damage the
cooling fins and shroud.

5 Remove the mounting bracket from the cooler and
transfer to the new cooler.

6 Replace the cooler assembly in reverse order.7
Torque the 1 1/16 hose end and fittings at 75 ft / Ibs (100
N.m.). Use caution while tightening the fittings to prevent
damaging the ail cooler.

To prevent persona injury,
never repair or tighten

ﬂ RN FRANRM I  hydraulic hoses or fittings
while the engine is running

or the system under pressure.

8 Upon engine restart do not add extra engine ail.
Follow the same procedure as an oil change, Section 7.4.
Warm engine to alow thermostat to open and replenish
the oil coolers. Allow to cool 15 to 20 minutes before top-
ping the crankcase.

9 Check for oil leaks. Do not use your hands to check
for location of oil leakage.

Use extreme caution when
. checking the hydraulic system
ﬂ LIRS FaL N IVl for |eaks. Fluid under pressure
can penetrate the skin and
cause serious injury.

10 Check the qil level in the hydraulic oil reservoir and
replenish as required.

Cooling Motor

Cooling fan speed, RPM, is not adjustable but can be
checked to help diagnose system problems.

1 Shut off the engine and engage the parking brake.

2 Open the rear door and swing the cooler assembly
out by removing the two bolts on the cooler mounts. (fig.
C1367)

3 Place apiece of photo light reflective tape on one of
the cooling fan blades.

4  Start the engine and adjust the engine speed to 2800
RPM, standard high idle setting. Engine RPM check and
setting in Section 7.11.

Use extreme care while
servicing the cooling fan.
The turning blade could
cause dismemberment.

DANGER
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HYDRAULIC OIL COOLER 1.7

5 Using a photo sensor tachometer, check the fan speed
RPM. The minimum fan speed reading should be no less
than 2300 RPM.

6 Low fan speed could be caused by fan motor dam-
age, low charge pressure or inadequate engine speed.

Mounting bracket

Bolts—————— =

C1356b
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HYDRAULIC OIL COOLER 1.7

General Information (Protough 2200) Radiator & Cooler

The hydraulic oil cooler is mounted to the radiator. (fig.
C2882) Oil returning from the control valveis circulated
through the oil cooler before being sent on to other parts
of the hydraulic system.

An engine driven cooling fan drives air through the radia-
tor & oil cooler when the rear door is closed.

The ail cooler israted at 1000 BTU / minute.

The oil cooler & radiator should be checked daily for dirt
build up on their cooling fins. If air flow is restricted
through the cooling fins, over heating of the system may
occur. Clean any dirt build up with compressed air. Flush be L =
with water if necessary. 1 C2882 -

The outer edge of the oil cooler has a layer of sealing EEE—

foam that presses against the rear door, when the door is

VAT TN

closed. This directs the air, driven by the engine cooling Engi ne driven OIn f

fan, through the hydraulic oil cooler. The sealing foam G ]
and adjustment should be checked at every service inter- R ]
val.

Refer to Figure(C2882).

Cooler Replacement

1- Lower the boom arms, engage the parking brake and
shut off the engine.

2- Open the rear door and remove the cooler shroud.

3- Remove the cooler hoses. Plug the open hoses and
cooler ports to prevent contamination.

4- Remove the bolts which connect the radiator to the
radiator support frame.

5- Remove the radiator support brace which connects
the radiator to the engine.

6- Remove the radiator.

7- Inspect the fittings & clamps for damage and replace
if necessary.

8- Replacethe radiator / cooler, coolant & cooler
shroud (If required).

9- Replenish the hydraulic fluid as required. Check for
system leaks and check the fit of the shroud seal which
surrounds the perimeter of the radiator. Adjust / replace if

necessary.
Cooling Motor

Cooling fan speed, RPM, is not adjustable but can be
checked to help diagnose system problems.
1 Shut off the engine and engage the parking brake.

DANGER

Use extreme care while
servicing the cooling fan.
The turning blade could
cause dismemberment.

2 Open the rear door,remove the hydraulic hoses,radia-
tor brace and the bolts which secure the radiator to the
mounting support,remove the radiator (fig. C2882).

3 Place a piece of photo light reflective tape on one of
the cooling fan blades (Figure C1872).

4  Start the engine and adjust the engine speed to 2800
RPM, standard high idle setting. Engine RPM check and
setting in Section 7.11.
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HYDRAULIC OIL RESERVOIR 1.8

Genera Information

The hydraulic oil reservoir is located at the rear of the
loader on the left hand side. (fig. C916) The reservoir is
completely separated from all chain and gear drivesto
eliminate contamination. A magnetic drain plug is
installed in the bottom of the reservoir, and amagnet is
attached to the 100 micron suction filter, to assist in
removing metal particles from the oil.

Qil level is checked through a site gauge located just
inside the engine compartment, left hand side, on the ail
reservoir. The proper fill level is marked by aline and
should be checked daily. (fig. C1384)

The oil reservoir fill cap islocated at the top of the reser-
voir. (fig. C1690) The ail fill cap assembly has a 30
micron screen to catch larger particles of contaminant
before entering the reservoir, but always use oil filtered
through a 10 micron min. filter for replenishing the
hydraulic reservoir. The oil fill cap isalso areservoir
vent, or breather, and contains a 10 micron filter to
remove air borne particles.

To Check the Qil Level:

1 Check the reservoir oil level with the loader on level
ground.

2 Lower the boom arms, retract the cylinders and
engage the parking brake. Shut off the engine.

3 Open the rear door. (fig. C637)

4  Check the oil level in the sight gauge. (fig. C1384)
5 If oil isvisible approximately mid way in the sight
gauge, the level is correct. The correct level is marked
with aline from the factory.

To Add Qil:

1 Remove the bolt on the filler cap.
2 Open thefiller cap. (fig. C1690)

3 Inspect the filler screen in the filler neck for damage.

If the filler screen is damaged, replace it.

4 Using aclean container, add 10W30 API class SE /
CD oil.

5 Replace the filler cap.
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HYDRAULIC OIL RESERVOIR 1.8

Servicing the Oil Reservoir:

Change the hydraulic oil, change the suction screen ele-
ment and clean the magnet in the tank after every 1000
operating hours or if the oil has become contaminated or
after any major hydrostatic drive system repair.

1 Lower the boom arms, shut off the engine and
engage the parking brake.

2 Remove the magnetic drain plug located at the bot-
tom of the hydraulic oil reservoir. Clean any metal parti-
cles that may be attached to the magnet. (fig. C1695)
Have containers ready to hold approximately 18 gallons
(68 £) of fluid. C1695
3 Access the suction screen element in the hydraulic
reservoir by removing the inspection cover on the reser-
voir, located in the engine compartment. (fig. C1384)
Clean the excess silicone from the cover and reservoir.
NOTE: You may need to remove the hydraulic oil filter to
gain access to the inspection cover nuts.

4  Remove the suction screen element from the reser-
voir by turning counter clockwise. (fig. C1769, C1777)

5 Remove and clean the magnet attached to the suction
element. (fig. C1769)

6 Install the magnet onto a new suction element and
install the suction element.

7 Apply silicone around the inspection hole and install
the inspection cover to the reservoir. Do not over tighten
the mounting nuts. Maximum torque is 18 ft / Ibs (24
N.m.).

8 Fill the reservoir to the proper level with 10W30 API
classification SE / CD oil, approximately 18 gallons or 68
litres.

Drain plug
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TROUBLESHOOTING 1.9

Problem Cause Corrective Action Section
Loss of hydraulic Reservoir low on oil.  |[Check for leaks. Fill the reservoir to the proper level. 18
power (no flow from Universal joint between|lnspect and replace the damaged parts as required. 7.11
the gear pump). engine and tandem Check for proper alignment.
pump failure.
Gear pump not func-  [Inspect and replace damaged parts. 14/29
tioning.
Splined coupling fail- [See the Sauer Sundstrand Repair Manual BLN 10056. 2.10
ure in the hydrostatic
pump
Loss of hydraulic Electrical failure. Check fuse, switches and wiring. 8
power (full flow from |aAuxiliary hydraulics  |Disengage the switch. 49
gear pump). engaged.
Relief valve failure or |Check pressure. Adjust or repair as required. 14
out of adjustment.
Control locks engaged |Check fuse, safety switches and valve lock parts. 14/8
Hydraulic action jerky. |Reservoir low on oil. |Check for leaks. Fill the reservoir to the proper level. 18
Control linkages loose |Inspect, adjust or replace parts. 4
or worn.
Air in hydraulic sys  |Check for leaks between the oil reservoir and pump.
tem.
Load check valve not  |Inspect and replace damaged parts. 14
functioning.
Control valve spool Inspect and replace damaged parts. 14
Spring return mecha-
nism not functioning
Boom raises slowly at |Reservoir low on oil. [Check for leaks. Fill the reservoir to the proper level. 18
full RPM Control linkages loose |Inspect, adjust or replace parts. 4
or worn.
Auxiliary engaged. Disengage . 4.9
Lifting more than rated |Reduce the load.
capacity.
Engine RPM too low. [Check engine RPM and reset. 7.11
Relief valve failure or  (Check pressure. Adjust or repair as required. 14
out of adjustment.
Cylinder seal(s) failure. |Check seals. 15
Internal leakage in the |Inspect the control valve and repair as required. 14
control valve.
Hydraulic cylinders Control valve spools  |Check control linkage and control valve spool spring 1.4/4
will not support aload. [not centering. centering devise.
(leak down) External leak between |Inspect and repair.
control valve and cylin-
ders
Cylinder seal(s) failure [Check seals. 15
Load check valve not  |Inspect and replace damaged parts. 14

functioning.
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TROUBLESHOOTING 1.9

Problem Cause Corrective Action Section
Hydraulic oil overheat- |[Reservoir low on oil. |Check for leaks and replenish as required. 18
ing. Oil cooler plugged or |Clean the cooling fins. 17
dirty.
Auxiliary engaged. Disengage. 49
Cooling fan speed low, |Check fan speed. 1.7
hydraulic fan drive
motor damage.
Engine RPM too low. |Check engine RPM and reset. 711
Temperature sender Replace. 8
defective.
Relief valve failure or |Check pressure, adjust or replace. 14
out of adjustment.
Wrong type of Replace. 18
hydraulic fluid.

TOrque Chart NOTE: all torquesarein ft/ Ibs. (Multiply by 1.36 = N.m.)

TORQUE CHART 1.10

HOSE SIZE 37°JIC FITTINGS HOSE SIZE ORB FITTINGS
1/4 9t010 14 14t0 16
5/16 1510 16 5/16 1810 20
3/8 20 to 22 3/8 24 t0 26
12 30 to 33 1/2 50 to 60
5/8 40 to 44 5/8 72 to 80
3/4 70to 77 3/4 125t0 135
7/8 82 t0 90 7/8 160to 180
1 55 to 60 1 200to 220
11/4 120 to 132 11/4 210t0 280
11/2 131 to 144 112 27010 360
2 300 to 330

The following torque specifications are for steel ORB fittings into aluminum.

HOSE SIZE ORB FITTINGS HOSE SIZE ORB FITTINGS
1/4 5to7 3/4 40to 45
5/16 81to 10 7/8 50to 55
3/8 10to 12 1 90 to 99
1/2 21to 24 11/4 80to 90
5/8 27 to 30




CONVERSON CHART 1.11

CONYERSION FACTORS
_ Metric to L. 5.
MATPLY BY JODOTAN
Amya: . Mekar 10.763 91 equers foot
hoctare 2471 05 Ara
Forcs: “newin .3 0 942 auncs force
newton 0224 B00 nound foree
Length: I T—— 0,039 279 inch
matar 3.280 340 oot
Kirater o521 3N mile
Mars: kilog rtaty 2204 422 paund
Msas/Aree ingrmfadsre 000 466 ton/acra
HaanEnmgy prkWhr 0,001 g4 Kahphr
Naraolume: kpioubic meter 1.985 555 1bieubie v,
Powar: Khowat 1341 02 horaapowar
Pressure: ke paceal 0445 098 /e Inch
bar 14 5038E b/eq. Irch
Terporature: cagrd & 10x 0 +2 " dagran F
Torque: newinn malar B.E50 748 B/ inch
rveha Py e 0.73T 54z Bl
¥alocity Kllormetarhr. 0,821 I74 i e
Yolums: cublc +aerimeber 0.061 024 Cuble Insh
cubkc mute - 35.314 M Pulbie Foxed
cublc mater 1,307 750 gubic yd.
milRRer 0.033 514 pur (LIS Tuid)
m 1.050 E14 quart (LI [iquid)
L 0.B70 BT gt {imparal)
(e 0284172 gl (U Tiqu id]
it 0210 DR flian {Imperial)
VolumeTne Kw/min. C2M 172 galonimina {US Iquid)
Rrwimin. 0218 0% gl ionmir. {imperied)
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CONVERSON CHART 1.11

.8, 10 Matric

MULTIPLY g8y IO OETAlK

Aroa: | Jque oot 0,002 900 aquare mels
: 0404 GBS hectars

it E: ounca fama 074 newhen

pound force 4448 220 nawian
Langth: inch 254 ° il

faat 03048 " mator

mi 1809 344 * kiometsr
Mass: peund 0453 582 kilagram

GLCE 26,35 gram
Mana/Arsa: tor/aore 2241 702 kilagramyhaciare
Wass/Enegy: ibhptr LI & g
NaaaVolu mes: Ibroubilo v, 0.590 I7¢ kg'cub | o meer
Pawet: Roraapokar 0745 TOD idlowntt
Prisbiu ric Ihefse. in. 6084 757 Milopascal

I35 in. 0.088 bar

Iy . 0.070 303 bogaty. cm
Tamparsiurs: oegras F 14F-32 degrm
Torque: T pound/nch 0.112 b Pewton meter

poundfant 1.35E 218 PeEon mebar
Yolocity: mieathr. 1.505 344 * 1 Kliomaianmr.,
Yolumee cubkc Inch 18,357 0n CLbAC COmImataT

cubie foot C OB T cubic mater

oiihl e yand 0,784, 558 cubic mate

ounc (LS 1ukd) 2 millar

quart L iqula) 0348 251 kit

quar (impaian 1.130 52d Rirs

galion (Ug) 3.7EE 412 Iine

galions {| mpearial) 4.54E DB2 Hme
YolumaTims: galionmin. 9,785 412 Ii=afmin.
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