ITM 5-3810-303-24

TECHNICAL MANUAL

ORGANIZATIONAL, DIRECT SUPPORT AND
GENERAL SUPPORT MAINTENANCE MANUAL
(INCLUDING SUPPLEMENTAL OPERATING,
MAINTENANCE AND REPAIR PARTS
INSTRUCTIONS
FOR

40 TON CRANE
CRAWLER MOUNTED

HARNISHCFEGER CORPORATION
MODEL 5060

NSN 3810-01-145-8288

HEADQUARTERS DEPARTMENT OF THE ARMY
13 AUGUST 1984


Logsa LOGSA
 

Logsa LOGSA
 


WARNINGS, CAUTIONS and NOTES are used throughout this manual to em-
phasize important and critical instructions. For the purpose of this manual,
WARNINGS, CAUTIONS and NOTES are defined as follows:

WARNING An operating procedure, practice, etc., which, if not correctly
followed, could result in personal injury, or loss of life.

DA g An operating procedure, practice, etc., which, if not strictly ob-
CAUTION . : .
T served, could result in damage to, or destruction of, equip-
ment.
NOTE An operating procedure, condition, etc., which is essential to

highlight.
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CAUTION

The signal horn will also sound if the Fairlead limit switch is activated.
The limit switch is activated when the boom contacts the switch on the top
of the Fairlead.

WARNING

Do not use this switch to override the boom hoist limit switch to allow the
boom to be raised beyond the normal operating limits. This is an extreme-
ly dangerous operating procedure, since the boom could be raised to the
point where the boom will topple over the back of the machine.

WARNING

Under no circumstances should a circuit breaker be prevented from trip-
ping by any means. Overloaded electrical circuits can cause extensive
damage to the machine and/or injury to personnel.

CAUTION

Do not attempt to propel the machine with the engine speed under 1000
rom. Propelling at engine speeds below 1000 rpm could damage the propel
pumps due to a lack of oil pressure.

CAUTION

Do not place the hydraulic oil diverting valve switch in the "lower"™ posi-
tion until the hoses are attached to the fittings on the hydraulic
cylinders.

WARNING

Removal of the propel motors and brakes leaves the machine in a
free-wheel condition with no on-board means for braking. External brak-
ing must be provided.

WARNING

Personnel should use care to keep from spilling fuel, coolant, or other li-
quids upon themselves. Exposed parts of the body should not come into
contact with metal during cold weather, as serious and painful injury may
result.

CAUTION

Initial factory fill of MPG is of the soap base 12-Hydroxy Lithium Stearate
type. Other soap base greases are not always compatible with initial fill
IuBricant, and Barium base grease is definitely not compatible. Various
other soap base greases may be used if experience by the purchaser has
shown these greases to be acceptable for the application. The grease
systems must be thoroughly purged and the affected parts removed and
cleaned before switching from a grease having one type of base to a
grease having a different soap base.



CAUTION

If the machine is equipped with a fairlead, swing it out of the way to fully
lower the boom. See FAIRLEAD and LAGGING Manual.

WARNING
Never allow a loaded boom to compress the backstop springs. If this min-

imum clearance is not maintained, tension within the boom hoist lines may
collapse the boom over the backstops.

CAUTION

The maximum amount of rope that can be stored on each main load drum,
when the machine is equipped as a liftcrane, is 710 feet.

WARNING

Keep hands and clothing clear of rotating drum.

WARNING

The live end of the rope must be in a straight line through the socket.

WARNING

Make sure the live end of the rope is not kinked at the point where it
leaves the socket.

CAUTION

When the machine is operational, the gantry should be lowered for TRAV-
ELING UNDER AN OBSTRUCTION ONLY. If the boom length is over 80
feet, the gantry must not be lowered. When moving the machine with the
gantry in the “travel position”, the boom point must not be raised higher
than 12 feet. Do not attempt to lift a load with the gantry in the lowered
position.

CAUTION

When positioning the counterweight be certain each is resting evenly and
firmly on its shear ledges.

WARNING

Do not stand under the boom or inside the boom structure when removing
pins. The boom could fall if improperly supported and could cause seri-
ous injury.



WARNING

Consult the load rating chart regarding the boom lengths which require
intermediate suspension.

CAUTION
The load hoist lines must have adequate slack when lowering the crane at-
tachment to prevent any possibility of these lines becoming taut. These
lines will tend to tighten as the attachment is lowered, and if adequate

slack is not allowed, the attachment cannot be lowered completely. Dam-
age to the attachment may also result.

WARNING
The anti-rotation bar must be in place prior to lifing the machine. See

Figure 4-10. The anti-rotation bar must remain in place during transpor-
tation.

CAUTION

Never operate the engine with the oil level below the low mark or above
the full mark.

WARNING

The final criterion for correct adjustment and operation is safe load handl-
ing.

CAUTION

Lower the boom to the ground before performing any maintenance work on
the pawls.

CAUTION

Reapply the foot brake before moving the drum brake switch to the "OFF"
position, and lower the load under the control of the foot brake.

WARNING

The final criterion for correct adjustment is will the brake hold the load?
The brake must hold for safe load handling.

CAUTION

Never fill a hot engine with cold coolant. This could damage the radiator
and/or engine.



I WARNING

The oil in the reservoir is HOT. Therefore, take precautions when re-
moving the reservoir drain plug to prevent oil burns.

CAUTION

Always be sure the adjustment collar lock pin is engaged in one of the 24
holes in the hub plate or the clutch will lose adjustment.

CAUTION

Do not allow temperature to exceed 225°F (107°C).

CAUTION

Do not apply oil, grease or any wax base compound to the flywheel. The
cast iron will absorb these substances which can “sweat” out during oper-
ation and cause the clutch to slip.

WARNING

Careful planning and supervision offer better protection than any known
device. Insulated boom cages, proximity warning devices, and insulating
links have limitations and can fail without warning. Insulated boom cages
and links only protect part of the crane and can break down electrically
when contaminated with dust and water. Operation of proximity warning
devices can be affected by different arrangements of power lines, the
movement of trucks, materials, and the crane itself, and other influences.
Relaying on any of these devices could be dangerous because operators
may think they are providing protection when in fact they are not.

CAUTION
Before engine start-up, check all wiring, fuel, water, and mechanical

connections. Be prepared to shut down the engine if there should be
some malfunction.

CAUTION

Bearing must never be spun when drying with compressed air.

CAUTION

A new tap can cut oversize.

CAUTION

Index tangs on pump hub (24) with the slots in charging pump drive
GEAR.
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CAUTION

Be sure the oil pump turns freely after is bolted to the converter hous-
ing.

CAUTION

Always be sure the adjustment collar lock pin is engaged in one of the 24
holes in the hub plate or the clutch will come out of adjustment.

CAUTION

Slowly lower the shaft so that O-ring (15) and seal (19) are not damaged.

CAUTION

Make sure that the swing clutch shoes do not drag. Dragging shoes will
cause the upper to swing with the swing control lever in neutral.

CAUTION

The following procedures must be done very carefully to arrive at the
right settings. |If not correct, serious damage could result to the machine
when operated.

CAUTION

To prevent overheating do not leave the pull-in winding energized more
than 15 seconds. The current draw will decrease as the winding temper-
ature increases.

CAUTION

Do not strike the diode, as the shock may damage it and the other diodes.
Use only those diodes listed in the parts list for this unit. Never use
substitutes.

CAUTION

The ohmmeter polarity must be determined by connecting its leads to
voltmeter leads. The voltmeter will read up scale when the negative leads
are connected together and the positive leads are connected together.
The polarity of the voltmeter leads can be determined by connecting the
leads to the identified terminals of a battery.

CAUTION

Change ohmmeter to X10 or middle scale.



CAUTION

Turn ohmmeter back to low or X1 scale.

WARNING

Do not use high voltage such as 110 volt test lamps, to check diodes.

WARNING

Do not use high voltage such as 110 volt test lamps, to check diodes.

CAUTION

Do not lift an engine by the webs in the air inlet openings of the cylinder
block.

CAUTION

Do not use a methoxy propanol base antifreeze as it is detrimental to the
water seals.

CAUTION

Main bearing cap bolts are especially designed for this purpose and must
not be replace by ordinary bolts.

CAUTION

Do not bar the crankshaft in a left hand direction of rotation with a

wrench or barring tool on the crankshaft bolt, or the bolt may be loos-
ened.

CAUTION

If reconditioned valves are used, install them in the same relative location
from which they were removed.

CAUTION

The shorter rocker cover bolt, which threads into the throttle delay
bracket, can crack the bracket if overtightened. Also, the rocker cover

bolt is especially designed for this purpose and must not be replaced with
an ordinary bolts.



WARNING

Be sure the engine is securely mounted to the overhaul stand before re-
leasing the lifting sling. Severe injury to personnel and destruction of
engine parts will result if the engine breaks away from the overhaul

stand.

CAUTION

Extreme caution should be used when removing a flywheel by either leav-
ing one or two bolts in the flywheel, or installing two suitable guide pins
to support the flywheel until a lifting tool or some other suitable safe lift-
ing device is attached to the flywheel.

WARNING
Be absolutely sure the engine is securely attached to the stand before re-

leasing the lifting sling. Severe injury to personnel and destruction of
engine parts will result if the engine breaks away from the stand.

CAUTION
Clean the rust preventative from a service replacement connecting rod
and blow compressed air through the drilled oil passage to be sure it is
clear of obstructions. Also make sure the split line (cap to rod) is thor-

oughly cleaned to avoid trapped contaminants from adversely affecting
bearing shell “crush”.

CAUTION

When the intermediate bearings are locked into position with the lock
screw, the bearing must have slight movement in the block bore.

CAUTION

Do not buff excessively. Do not use a steel wire buffing wheel or the
spray tip holes may be distorted.

WARNING
The fuel spray from an injector can penetrate the skin. Fuel oil which

enters the blood stream can cause a serious infection. Therefore, follow
instructions and use the proper equipment to test an injector.

CAUTION

The finished surface of the operating fork must be placed against the out-
er side of the thrust bearing.



CAUTION

To avoid breaking the oil seal rings, do not spread them more than neces-
sary to place them over the end of the carrier.

WARNING
When inspecting a blower on an engine with the engine running, keep fin-

gers and clothing away from the moving parts of the blower and run the
engine at low speeds only.

CAUTION

To prevent the possibility of bending the turbine wheel shaft, remove the
compressor wheel nut from the shaft with a double universal socket and
tee handle.

CAUTION

Do not force the piston rings into place.

CAUTION
When self-locking nuts are used to secure the turbocharger to the mount-

ing bracket, be sure there is full thread engagement (at least one full
thread above the nut) of the self-locking nuts on the bolts.

WARNING

Do not hold the compressor wheel for any reason, while the engine is
running. This could result in personal injury.

WARNING

Never use a caustic cleaning solution for cleaning as this will damage cer-
tain parts. Use the cleaning solution in an open or well ventilated area.
Avoid breathing the fumes. Keep away from open flames. Do not use a
wire brush or steel blade scraper to clean parts.

CAUTION

Always check the clearance between the crankshaft gear and the oil pump
idler gear with the engine in the upright or running position.

WARNING

This operation should be done in the open or in a well ventilated room
when trichloroethylene or other toxic chemicals are used for cleaning.
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WARNING

When making this pressure test be sure that personnel are adequately
protected against any stream of pressurized water from a leak or rupture
of a fitting, hose or the oil cooler core.

WARNING

Use extreme care in the handling of these chemicals to prevent serious in-
jury to the person or damage to finished surfaces. Wash off spilled fluid
immediately with clean water.

WARNING

Use extreme care when removing the coolant pressure control cap. Remove the cap
slowly after the engine has cooled. The sudden release of pressure from a heated cooling
system can result in loss of coolant and possible personal Injury (scalding) from the hot
liquid.

CAUTION

Before starting an engine after an engine speed control adjustment or af-
ter removal of the engine governor cover, the serviceman must determine
that the injector racks move to the no-fuel position when the governor
stop lever is placed in the stop position. Engine overspeed will result if
the injector racks cannot be positioned at no-fuel with the governor stop
lever.

CAUTION

If a wrench is used on the crankshaft bolt at the front of the engine, so
not turn the crankshaft in a left-hand direction of rotation or the bolt
may be loosened.

WARNING

Do not hold the compressor wheel, for any reason, while the engine is
running. This could result in personal injury.

WARNING

Starting fluid used in capsules is highly inflammable, toxic and possesses
anesthetic properties.

CAUTION

If the slip joint is removed from the propeller shaft it must be assembled
to the propeller shaft in the original position. The matchmarked arrows
on the shaft and sleeve must be visible before disassembly. If the arrow
marks are not visible, mark both members before disassembling them.
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CAUTION

Do not adjust the chain too tight as this will cause excessive wear to the
chain and sprocket.

CAUTION
Hydraulic oil must not come in contact with any brake or clutch lining

during bleeding operations. If this does occur, replacement of the linings
will be necessary.

CAUTION
No force must be used when installing the bushing assemblies into the
body. If the bushing assemblies jam in the bore, remove and examine

them for nicks or scratches. This type of damage can be removed with a
fine grit hand stone.

CAUTION

The pressuring setting of 3000 psi must not be changed. Any attempt to
change the setting will void any and all guarantees, expressed or implied.

CAUTION
The following steps must be performed carefully or damage to the system

components can result. In no case should a pressure adjusting screw be
turned rapidly, always make adjustments slowly.

CAUTION

When precharging the accumulator, use water pumped, oil pumped or dry
nitrogen only.

CAUTION

Before breaking an electrical circuit, be sure the power is OFF. To do
this, disconnect the battery ground cable.

CAUTION

Before breaking any circuit, be sure ail pawl locks are engaged and block
or lower any load whose movement could generate pressure.

CAUTION

Do not stone edges of the sealing lands on the valve spool. Rather, use a
500 grit abrasive paper to remove any burrs found on the spool. Use the
paper very lightly on the outer diameter of the spool only.



CAUTION

DO NOT scratch or mar finished surfaces when removing cup (03) and
O-ring (04).

WARNING
Extreme caution must be exercised when removing the slewing ring, as it
is necessary to completely remove the upper from the carbody. Every

precaution must be taken to prevent the upper from falling or shifting
while lifting the upper and when the upper is off the carbody.

CAUTION

Attempt to disassembly or repair the slewing ring will void any warranty,
expressed or implied.

CAUTION

Reapply the drum brake pedal before moving the drum brake switch to the
OFF position.

CAUTION
The following procedure must be done very carefully to arrive at the

right settings. If not correct, serious damage could result to the machine
when operated.

CAUTION
The next stop in this procedure involves removing pin (57) from the

pawls. When removing pin (57) the drum brake operating mechanism
should be supported so it will not fall.

CAUTION

The relief valves are factory set and should not be tampered with except
to replace the entire cartridge.

CAUTION

Charge pressure must not be less than 160 psi for satisfactory operation,

CAUTION

If the system should become contaminated, DO NOT use a flushing sol-
ution to clean the system. The entire system must be disassembled and

cleaned.
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WARNING

Do not start the engine unless the pumps are in neutral (0 swash plate
angle). Take safety precautions to prevent machine movement in case a
pump is actuated during initial start-up.

CAUTION

The relief valves are factory set and should not be disassembled further.

CAUTION

Protect the exposed cavities into the pump from foreign material.

CAUTION

Make certain the pressure setting of the motor charge relief valve is below
the pressure setting of the pump charge relief valve to assure that the
cooling circuit will function properly.

CAUTION

It is not necessary to remove the pump to perform repairs on the charge
pump, controller, relief valve, or check valves. However, it is extremely
important that the disassembled pump be protected from airborne dust.
Contamination introduced directly into the pump, have the greatest poten-
tial for causing damage. |If this protection cannot be provided, it is sug-

gested that the pumps be removed from the machine and repaired in a
clean environment.

CAUTION

Repairs beyond the kits explained below will void the warranty on the
pumps.

CAUTION

Do not lose any of the shim inside the plug.

CAUTION

The hydraulic amplifier assembly is a precision built component and must
be handled with care. Avoid any contact of objects with the feedback
wire protruding from the base of the assembly. Do not let metal particles
or objects come in contact with the magnets.

CAUTION

Most solvents react with O-ring compounds. Remove all O-rings from
parts before cleaning.



CAUTION
Failure to insert the bushing locating pin to a sufficient depth in the
valve body will prevent proper install of the hydraulic amplifier assembly.

This will result in external leakage and probable damage to the hydraulic
amplifier assembly.

CAUTION

Apply force only around the edge of the inlet orifice assembly, or the fil-
ter may become damaged and result in controller malfunction.

CAUTION

Bring the pump on stroke with extreme caution since no reliefs other than
pressure override valves are in the system.

CAUTION

Be careful not to damage O-rings or back-up rings during piston installa-
tion .

WARNING
The weight of the block and sling must equal 1500 Ibs to prevent back-

ward tipping with one side frame removed and one side frame installed.
Proceed slowly and exercise caution throughout this procedure.

CAUTION

Do not let the hook block EXCEED A RADIUS OF 15 FEET, OR A TIPPING
CONDITION COULD RESULT.

CAUTION

Do not let the hook block EXCEED A RADIUS OF 12 FEET, OR A TIPPING
CONDITION COULD RESULT.



WARNING

Travel over flat, level, solid surfaces when moving the crane with the leads (and hammer) in the ralsed
position, never exceed 2 or 3 mph. Before moving the crane, secure the leads to the crane (with catwalk) or
use tag lines to keep the leads from swinglng. In high winds (15 or 20 mph) do not raise the leads or move the
crane.

WARNING

Do not move the crane under overhead obstacles (i.e., trees, power lines, bridges, etc.) with the leads In the
raised position.

WARNING

Raise the outriggers (if equipped) to 2 to 3 in. off the ground when moving the crane with the leads In the
raised position.

WARNING

Always position the hammer, head, and leads on the ground (before assembly) to within 25 feet of where the
pile is to be driven.

WARNING

Front and rear ground guides will be used when moving the crane. One person will hold each tag line to
prevent the leads from swinging.

WARNING

Personnel not directly involved with moving the crane or driving the pile will remaln at least 50 feet from the
equipment.

WARNING
Always use the load chart to determine the boom angle, length and radius of the boom.

WARNING

Raise the outriggers (if equipped) 2 to 3 in. off the ground before driving a pile. Reset the outriggers on the
ground before raising the leads.

WARNING

Set the swing lock brake before attaching the boom to the leads.

WARNING

Tire pressure (if applicable) must be 85 psi on P&H cranes. Tire pressure must be 100 psi (front) and 75 psi
(rear) on Grove cranes.
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This manual contains copyright material.

Technical Manual HEADQUARTERS

DEPARTMENT OF THE ARMY
No. 5-3810-303-24 Washington, DC, 13 August 1984

ORGANIZATIONAL, DIRECT SUPPORT AND
GENERAL SUPPORT MAINTENANCE MANUAL
(INCLUDING SUPPLEMENTAL OPERATING, MAINTENANCE AND
REPAIR PARTS INSTRUCTIONS)

FOR

40-TON CRANE
CRAWLER MOUNTED

HARNISCHFEGER CORPORATION
MODEL 5060

NSN 3810-01-145-8288

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to improve the

procedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to
Publications and Blank Forms), or DA Form 2028-2, located in the back of this manual, direct to:

Commander, U.S. Army Tank-Automotive Command, ATTN: AMSTA-MB, Warren, Ml 48397-5000. A
reply will be furnished to you.

This technical manual is an authentication of the manufacturer’'s commercial literature and does not
conform with the format and content specified in AR 25-30, The Army Integrated Publishing and

Printing Program. This technical manual does, however, contain available information that is essential
to the operation and maintenance of the equipment.
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SAFE OPERATING PRACTICES FOR
MOBILE CRANE AND EXCAVATOR USERS

INTRODUCTION

NOTE: This material replaces Catalogs 211 and 221.

Harnischfeger cranes and excavators are carefully de-
signed, tested, and manufactured. When used properly by
qualified operators, they will give safe, reliable service.
Harnischfeger has offices world-wide to answer any ques-
tions about its products or their safe use.

Because cranes have the ability to lift heavy loads to great
heights, they also have a potential for accidents if safe op-
erating practices are not followed. This booklet will help you
prevent accidents which could result in injury, death, or
property damage.

General safe practices for working on machinery must be
followed as well as the safe operating practices recom-
mended here.

OPERATOR’'S RESPONSIBILITY

Safety must always be the operator's most important con-
cern. He must refuse to operate when he knows it is unsafe
and consult his supervisor when safety is in doubt.

He must read and understand the Operator's Manual and
see that the machine is in proper order before operating.

He must understand how to read the rating plate and know
that his machine can safely lift each load before attempting
to lift it.

He must be alert, physically fit, and free from the influ-
ences of alcohol, drugs, or medications that might affect his
eyesight, hearing, or reactions.

He must see that people, equipment, and material are kept
out of the work area. The area around the machine should
be properly barricaded (see Operating Precautions #4 and

).

When an operator’s vision is blocked or when operating in
hazardous areas such as near power lines or around people,
a signalman must be used. Because the operator is not in
the best position to judge distances and can not see all parts
of the jobsite, a signalman may also be necessary at other
times. Operators must understand standard crane signals
and take signals only from designated signalmen.

SIGNALMAN’'S RESPONSIBILITY

The primary duty of a signalman is to assist the operator in
safe and efficient operation. Operators depend on de-
signated signalmen to assist them in making movements
without endangering people or property.

Signalmen must have a clear understanding of the work to
be done so that they can safely coordinate each job with op-
erators and other crew members.

Signalmen must place themselves where they can be
clearly seen and where they can safely observe the entire
operation.

Standard crane signals must be used unless other meth-
ods of signaling such as two way radios or flags have been
agreed upon.

RESPONSIBILITIES OF ALL CREW MEMBERS

Any unsafe condition or practice must be corrected or re-
ported to the job supervisor.

Everyone who works around cranes and excavators, in-
cluding riggers and oilers, must obey all warning signs and
watch out for his own safety and the safety of others. Crew
members setting up machines or handling loads are ex-
pected to know proper machine erection and rigging proce-
dures.

Watch for hazards during operations and alert the operator
and signalmen of dangers such as power lines, the unex-
pected presence of people, other equipment or unstable
ground conditions.

MANAGEMENT RESPONSIBILITY

See that operators are trained, competent, physically fit
and, if required, licensed. Good vision is required, as are
good judgment, coordination and mental ability. Any per-
son who lacks any of these qualities must not be allowed to
operate a crane or excavator.

Signalmen must have good vision and sound judgment,
know standard crane signals and be able to give signals
clearly. They must have enough experience to be able to
recognize hazards and signal the operator to avoid them.
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Riggers must be trained to determine weights and
distances and to select and properly use lifting tackle.
Rigging is a complex subject far beyond the scope of this
booklet. It is management'’s responsibility to see that rig-
gers are properly trained.

Crew members must be given specific safety respon-
sibilities and instructed to report any unsafe conditions to
their supervisors.

PLANNING THE JOB

Most accidents can be avoided by careful job planning. The
person in charge must have a clear understanding of the
work to be done, consider all dangers at the jobsite, develop
a plan to do the job safely, and then explain the plan to all
concerned. Factors such as these should be considered:

® What crew members are needed and what respon-
sibilities will they be given?

@ What is the weight of the load to be lifted, the lift radius,
boom angle, and the rated capacity of the crane?

® How will the sighalmen communicate with the oper-
ator?

® What equipment is required to do the job safely? Is a
crane or excavator the best equipment for the job?

® How can the equipment be safely transported to the job-
site?

® Are there gas lines, power lines or structures which must
be moved or avoided?

® |s the surface strong enough to support the machine and
load?

® How will loads be rigged?

® What special safety precautions will be taken if a crane
must travel with a suspended load or if more than one
crane is needed to lift a load? (See Operating Precau-
tions #26, 27 and 28).

@ Are unusual weather conditions such as winds or ex-
treme cold expected?

@ What steps will be taken to keep unnecessary people and
equipment safely away from the work area?

@ How can cranes be positioned to use the shortest boom
and radius possible?

OPERATOR’'S SAFETY CHECK

The operator must make a safety check before starting to
work each day to see that the machine is in proper order.
Some things to check are:

® Check the machine log book to see that periodic mainte-
nance and inspections have been performed and all nec-
essary repairs made.

® Check the operation of boom hoist kickout, boom angle
indicator, backup alarms, and other safety devices.
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® Carefully inspect load bearing parts such as wire rope,
(load lines, boom hoist cable, suspension lines), boom,
outriggers, and hooks.

® Be sure no unauthorized field modifications have been
made. Such as added counterweights and booms that
have been improperly repaired.

® Check for air and hydraulic oil leaks.

® After starting the engine, check all gauges for proper
readings.

® Test all controls for proper operation.

® Check brakes and clutches. Test load brakes by liting a
load a few inches off the ground and holding it.

OPERATING PRECAUTIONS

1. Mistakes in calculating lifting capacity can cause ac-
cidents.

Several factors must be considered, including:

A. Load radius (the distance between the center of the
crane rotation to the center of the load). Note that the
radius will increase when the load is lifted.

B. Weight of the load, hook, and rigging.

C. Boom length, jib, parts of line, and operating area (side,
rear).

Use the next lower rated capacity when working at boom

lengths or radii between the figures on the rating chart. It

is dangerous to guess the capacity for boom lengths or

radii between those listed on the rating plate.

Trying to lift a load without knowing whether it is within
the rated capacity while expecting the crane to start to tip
to warn of an overload is very dangerous. Cranes may
suddenly tip over or collapse if the load is too heavy.

Always stay within rated capacity. The operator must re-
duce the load under adverse field conditions until, in his
judgment, the machine can safely handle the lift.

(See Operating Precautions #3, 10, 12, 16, 19, 27 and 28.)

2. Cranes and excavators may tip over or collapse if the op-
erating surface cannot support their weight. Timber mats.
steel plates or concrete rafts may be needed under outrig-
ger pads or crawlers to distribute the load under the crane
so that the bearing strength of the ground is not exceeded.

Determine the load bearing capacity of the ground or
other surface on which machines will be operating. Be
sure cranes and excavators are adequately supported.
Avoid soft or unstable ground, sand, areas with high
water tables, and partially frozen ground. When ma-
chines are working near trenches the trenches should be
shored or sloped to prevent cave-ins or slides.

3. The rated capacity of a crane is determined with the
crane leveled within 1% of grade (1 foot drop or rise in 100
foot distance). Out of level more than 1% will drastically re-
duce the lifting capacity.

Be sure cranes are level. All tires must be off the ground
for “On Outrigger” ratings.



4. People can be crushed by the scissors-like action of the
upper rotating on the lower.

Stay away from rotating cranes and excavators. Erect
barricades to keep people away. Take the time to deter-
mine that these areas are clear before swinging.

5. People can be crushed by the rear (counterweight) of the
machine if there is not enough room for it to swing.

Position machines so that people cannot be trapped be-
tween the counterweight and other obstructions.

6. Many people have been injured when riding crane hooks
or loads or while being lifted in manbaskets. They have no
control over how they are handled and no protection from
impacts or falls. Small mistakes can be fatal.

Do not lift people with cranes. Use ladders, scaffolds,
elevating work platforms or other equipment designed to
lift people, but do not use cranes.

7. Power lines have Kkilled or seriously injured people work-
ing around cranes and excavators. These accidents can be
avoided by following a few simple rules.

Always determine whether there are power lines in the
area before starting any job. OSHA regulations require at
least ten (10) feet of clearance from lines carrying
50,000 volts or less. Greater clearances are required for
lines with higher voltages. Some states require greater
clearances than OSHA. Safety requires that you stay as
far as possible from power lines and never violate mini-
mum clearances.

Always take these precautions if power lines are pre-
sent.

A. Notify the Power Company before beginning work.

B. You and the Power Company must take specific precau-
tions. These may include locating cranes and materials
away from power lines, de-energizing and grounding
lines, rerouting lines, removing or barricading lines, and
insulating lines with rubber sleeves.

C. Use a signalman to maintain a safe distance between
any part of the machine or load and power lines. The
operator is not in the best position to judge distances.

D. Warn people to stay away from the machine and load at
all times. If the load must be guided into place, ask the
Power Company about special precautions such as in-
sulated poles or hot sticks.

E. Slow down. Give yourself time to react to problems and
to double check the distance between power lines and
any part of the machine or load.

I WARNING '

Careful planning and supervision offer better protec-
tion than any known device. Insulated boom cages,
proximity warning devices, and insulating links have
limitations and can fail without warning. Insulated

boom cages and links only protect part of the crane
and can break down electrically when contaminated
with dust and water. Operation of proximity warning
devices can be affected by different arrangements of
power lines, the movement of trucks, materials, and
the crane itself, and other influences. Relying on any
of these devices could be dangerous because oper-
ators may think they are providing protection when in
fact they are not.

8. The load line can break if the hook block contacts the end
of the boom. This is called "two blocking". Two blocking can
be caused by hoisting the hook into the and of the boom,
lowering the boom or extending telescopic booms without
paying out load line. Two blocking can pull jibs and lattice
crane booms over backwards.

Always keep space between the hook block and boom
point. Lower the hook when extending telescopic booms
to avoid two blocking.

9. People can be injured if the hook, boom, load or outrig-
gers are moved before everyone is clear.

Make sure everyone is in a safe place before moving the
hook, boom, load or outriggers. Do not move loads over
people. Do not allow the load to bump or catch on
anything.

10. Rapid swings or sudden starts and stops can cause the
hook and attached load to swing out of control.

Always start and stop movements smoothly and swing at
speeds that will keep the load under control.

11. Dirty windows, darkness, bright sunlight, fog, rain. and
other conditions can make it difficult for the operator to see.

Keep windows clean. Do not operate if you cannot see
clearly enough to operate safely.

12. Even light winds can blow loads out of control, col-
lapse booms, or tip machines. Winds aloft can be much
stronger than at ground level.

Do not lift loads if winds create a hazard. Lower the boom
if necessary. See the rating plate for possible restric-
tions.

13. Carelessness in getting on and off equipment can re-
sult in serious injuries.

Always wait until the machine has stopped. Do not jump
on or off. Always use both hands and make sure you have
good footing.

14. Slippery floors and steps, tools, trash, or other loose
items can cause falls.

Keep the machine clean and dry.

15. Damaged crane booms may collapse. Lattice type
booms will be weakened by damaged chords, bent or
missing lacings, or cracked welds. Telescopic booms will be
weakened by distorted bottom or side plates. In either case,
the loss of strength is difficult to estimate.

Inspect the crane boom daily for damage. Do not use
damaged booms.
P156

Vv



NOTE

Due to the high strength steels used in booms, special
repair procedures are required. Repair procedures for
lattice booms are described in Harnischfeger Catalog
238. Consult Harnischfeger for further information.

16. Crane booms can buckle if side loaded (pulled side-
ways). Typical causes of side loading are rapid starts and
stops while swinging, dragging a load sideways, winds, or
liting when the crane is not level.

Take care to avoid side loading.

17. If the load strikes the boom or the boom hits a building
or other object, the boom may collapse.

Never let the load or any other object strike the boom.

18. Boom suspension lines will stretch when the load is
lifted and contract when the load is released. At high boom
angles this may be enough to pull the boom backward over
the crane.

When releasing loads be sure the boom never tightens
against the backstops. Release loads slowly.

19. The load will swing out of control if it is not directly
beneath the boom point when lifted. This can side load the
boom and may cause the crane to tip or collapse.

Always place the boom point directly above the load
when lifting.

20. Trying to lift a load which is stuck, frozen or attached to
something else may result in tipping. boom collapse or
other damage.

Be sure that loads are free before lifting.

21. If there is not enough wire rope on the drum the rope
can be pulled off.

Keep at least two full wraps of wire rope on drums when
operating.

22. Foot pedal brake locks are furnished on some cranes to
allow the operator to rest his lags when suspending the
load for short periods of time.

Keep your feet on the pedals while foot pedal brake locks
are in use. Brakes may cool allowing the load to fall.

23. Trying to repair or adjust equipment with a suspended
hook or load or with the boom raised could release ma-
chinery and let it move unexpectedly.

Always lower the load to the ground and the boom onto
proper cribbing before doing maintenance or repair work.

24. Pressure in hydraulic systems can be retained for long
periods of time. If not properly released before mainte-
nance people attempt to work on the hydraulic systems this
pressure can let machinery move or cause hot oil and hose
ends to shoot out at high speed.

Release system pressure before attempting to make ad-
justments or repairs.
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25. Pin-connected booms and jibs may fall if not properly
supported when removing pins.

Make sure both ends of each boom and jib section are
supported and the boom suspension lines completely
slacked off before removing pins. Never stand on, inside,
or under booms or jibs during assembly or disassembly.

26. As with all heavy equipment, care must be taken when
cranes or excavators are driven (traveled) whether on or off
the jobsite.

Watch for people, power lines, low or narrow clear-
ances, bridge or road load limits, and steep hills or un-
even terrain. Use a signalman in close quarters. Know the
height, width, and weight of your machine. Retract and
lock outriggers, place the boom in the cradle, and set
swing brake or lock before travelling.

27. Load ratings for cranes are based on the machine being
stationary and level. Traveling a crane with a suspended
load or with the boom erected involves special hazards, in-
cluding the possibility of side loading or tipping over.

Because of the many variables involved in pick and carry
operations, the user must evaluate conditions and take
precautions such as these:

@ Follow the travel precautions listed in rule 26.

® Check the rating plate for limitations.

@ Position the boom in line with the direction of travel.
[

Reduce the maximum load while traveling to reflect
operating conditions. The safe load will vary depending
on speed, crane, terrain, and other conditions.

@ Travel slowly and avoid sudden stops and starts.

Avoid backing away from the load. This could increase
the radius and cause the machine to tip over.

@ Use tag lines to keep loads under control.

® Keep the load close to the ground.

@ Use the shortest boom possible.

28. Using two or more cranes to lift a load involves many
hazards not normally encountered in single crane lifts.

Multi-crane lifts must be carefully engineered, keeping
the following points in mind.

@ Since the load is not freely suspended, careful engineer-
ing studies must be made to ensure that the load carried
by each machine is less than its rated capacity.

® Make sure slings are arranged to divide the load as
planned.

® Review the lifting plan with operators, signalmen and
other crew members before beginning the lift.

® Carefully coordinate crane movements through every
stage of the lift.

@ Avoid boom side loading (see #16).



29. Leaving a machine unattended can be very dangerous.

Before leaving his seat, the operator must take the fol-
lowing steps to prevent his machine from moving:

Lower the load or bucket to the ground. Lower the boom
when necessary.

® Set the swing brake or lock.

® Set all drum pawls.

® Set parking brakes.

@ Set propel brakes or locks on crawler machines.
® Disengage the engine clutch or shut off the engine.

30. All wire rope must be inspected daily to determine
whether it should be replaced. See the inspection form in
the Operator’s Manual and contact wire rope manufac-
turers and their distributors for more information.

Wire rope should be replaced when any of the following
conditions  exist:

@® In running ropes, six broken wires in one lay or three
broken wires in one strand in one lay.

® Wear of one-third the original diameter of the outside in-
dividual wires.

® Evidence of heat damage from any cause.

® Reductions from nominal diameter of more than -

1/32 inch for diameters 3/8 to 1/2 inch.
3/64 inch for diameters 9/16 to 3/4 inch.
1/16 inch for diameters 7/8 to 1-1/8 inches.
3/32 inch for diameters 1-1/4 to 1-1/2 inches.

® In standing ropes, more than two broken wires in one lay
in sections between end connections or more than one
broken wire at an end connection.

® Evidence of kinking, bird caging, crushing, cuts, abra-
sions, sharp bends or any other damage that results in
distortion of the rope structure.

® Rust or corrosion.

I WARNING l

Do not use your hands to guide wire rope onto drums

31. Improper wire rope connections may fail under load.

Wire rope end connections must be installed properly and
inspected daily.

@ Wedge sockets should be installed so that the loaded side
of the rope is in a straight line with the edge of the socket
and not bent by the wedge. Prevent the rope end from
slipping out of the wedge socket by attaching a short
piece of rope to the rope end with two U-bolt clamps.

® U-bolt clamps (clips) should be installed so that the U-
bolt is on the unloaded side and the saddle is on the
loaded side.
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INTRODUCTION

SCOPE

This manual provides maintenance personnel with infor-
mation and instructions for servicing and repairing this ma-
chine. In order to become familiar with the various parts of
the machine, it is urged that maintenance personnel study
the instructions and illustrations in this manual and use it
as a reference when performing repair or maintenance op-
erations.

An Operator's Manual is provided with each machine to
provide the essential information regarding day-to-day
maintenance, adjustment, and lubrication of the machine.

NOTE

Sections I, Il and Ill of the Operator's Manual have
been duplicated as the first three sections of this
manual to provide maintenance personnel with the
tabulated data, controls, and operation, and lubrica-
tion information that may be necessary in the per-
formance of repair or maintenance operations.

GENERAL INFORMATION

The information, specifications and illustrations in this pub-
lication are based on the information for U.S. built ma-
chines in effect at the time this manual was printed. Con-
tinuing improvement and advancement of product design
may cause changes to your machine which may not be in-
cluded in this publication. Each publication is reviewed and
revised, as required, to update and include these changes in
later editions.

Whenever a question arises regarding your machine, or this
publication, please consult your Harnischfeger represen-
tative for the latest available information.

Part numbers are used occasionally in this manual to iden-
tify various parts and assemblies. The part humbers shown
must not be used when ordering repair parts. Always ob-
tain part numbers from the Repair Parts Manual for your
machine serial number.

SAFETY

The Safe Operating Practices in the beginning of this man-
ual are reproduced in a separate publication, Catalog 240,
which is furnished with each machine. It is most important
that operators and maintenance personnel read and be
familiar with the information in Catalog 240 and this man-
ual before operating or servicing this machine, both for per-
sonal protection and for the safety of other workmen and
bystanders.

Additional copies of Catalog 240 are available, in reason-
able quantities, to owners of Harnischfeger excavators and
cranes at no cost. Submit such requests to the Harnisch-
feger Technical Publications Department.

SERIAL NUMBER LOCATION

illustrates the machine serial number which is
located on the front right side of the revolving frame. Al-
ways indicate the machine serial number in all corres-
pondence to properly identify the machine, and to ensure
that the correct parts are obtained, when ordered.

|

Figure 1-1. Machine Serial Number

WARRANTY

The word “acceptance” as used herein means the execu-
tion of the Acceptance Block and signing of a DD Form 250
by the authorized Government representative.

The word “supplies” as used herein means the end item
and all parts and accessories thereof, furnished by the
contractor, and any related services required under this
contract. The word does not include technical data.

Notwithstanding inspection and acceptance by the Govern-
ment of the supplies furnished under the contract or any
provision of this contract concerning the conclusiveness
thereof, the contractor hereby warrants that the supplies
are free from defects in material, and workmanship and will
conform with the specifications and all other requirements
of this contract for a period of 15 months from date of
acceptance, as shown on the Material Inspection and
Receiving Report (DD Form 250), or 1500 hours of opera-
tion, whichever occurs first. Further, if the Government,
prior to placing vehicles in service, elects to place quantities
of such newly delivered vehicles in Government depot stor-
age, the contractor agrees that the time period of the war-
ranty will not begin to run for such stored vehicles until
each vehicle is withdrawn from Government storage or
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until six months from date of acceptance, whichever occurs
first. The Government prior to placing each new vehicle in
storage and again at time of its withdrawal, shall notify the
contractor thereof and identify each vehicle at its time in
and out of storage. Vehicles designated as Production
Samples shall be treated as vehicles placed in storage for
warranty purposes.

If a Safety Recall defect occurs during vehicle warranty
period, the contractor agrees to extend the term of the
warranty by a period of time equal to the time period
required to make necessary safety defect corrections. Addi-
tionally, to the extent the contractor or his supplier(s) pro-
vide to commercial customers a greater warranty for the
supplies furnished herein, the contractor hereby likewise
provides such greater warranty to the Government. To the
extent the terms of such greater warranty are inconsistent
with or conflict with this warranty, the provisions of such
greater warranty shall govern.

With respect to defective supplies, wherever located, the
warranty shall include the furnishing, without cost to the
Government, F.O.B. contractor's plant, branch or dealer
facility, or F.O.B. original CONUS destination, or F.O.B. US
Port of Embarkation, at the Government's option, new sup-
plies to replace any that prove to be defective within the
warranty period. On all Government Owned Vehicles and
Foreign Military Sales (FMS) Vehicles destined for ship-
ment outside CONUS, the contractor’s liability regarding
warranty is limited to furnishing replacement parts F.O.B.
CONUS port of debarkation for those parts which prove to
be defective in material or workmanship. The contractor
shall designate a resident point of contact/agent in both
West Germany and Korea to coordinate resolution of all
warranty claims reported within those locations. The con-
tractor's POC/agent will be responsive to claims filed,
assisting in the resolution of all valid warranty claims
reported, for the life of the contract and 15 months
thereafter.

In addition, the Government shall have the option (a) to
return the vehicles or parts thereof to the contractor's plant,
branch or dealer facility for correction, or (b) to correct the
supplies itself. When the Government elects to return the
vehicles or parts to the contractor’s plant, branch or dealer
facility, the cost of labor involved in the correction of the
defective supplies shall be borne by the contractor. When
the vehicle or parts thereof are returned to the contractor
for correction, the contractor shall bear all transportation
costs to the contractor's plant and return. With respect to
defective supplies located within the 50 states, when the
Government elects to correct them itself, the cost of labor
involved in the correction of defects shall be borne by the
contractor and shall be computed at the contractor’s then
prevailing hourly rate for such services in that geographical
area, based upon the number of labor hours appearing in
the contractor’s flat rate time schedule manual, or the
Government'’s actual cost, whichever is less. With respect
to defective supplies located outside the 50 states, when
the Government elects to correct them itself, the cost of
labor involved shall be borne by the contractor at the then
prevailing hourly rate in the geographical area for such
services based upon the number of labor hours appearing in
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the contractor’s flat rate time schedule manual of the
Government'’s actual cost, whichever is less. Additionally.
the contractor shall be responsible for reasonable costs of
disassembly/reassembly of items necessarily removed in
connection with repair or replacement on vehicles wher-
ever located

If the Government elects to have warranty repair or
replacement performed by the contractor, the Government
shall deliver the vehicle to contractor's local facility or deal-
ershlp for warranty corrective repair or replacement. Receipt
for such vehicle by the contractor’s local facility or dealer-
ship will be deemed proper notification by the Government
of any breach of the warranty provided by this provision. If
the Government elects to effect warranty repairs or replace-
ment itself, the contractor shall be notified in writing of any
breach in the warranty within 30 days after discovery of the
defect. Within 10 days after receipt of such notice, the
contractor shall submit to the Contracting Officer a written
recommendation as to the corrective action required to
remedy the breach. In any event, the Contracting Officer
may, upon the expiration of the 10 day period set forth
above, proceed with correction or replacement as set forth
in paragraph d, above, and the contractor shall, notwith-
standing any disagreement regarding the existence of a
breach of warranty, comply with any Contracting Officer
directions related to such correction or replacement. After
the notice of breach, but not later than 30 days after receipt
of the contractor's recommendation for corrective action,
the Contracting Officer will, in writing, notify the contractor
of the parts used by the Government in repair or replace-
ment and all other costs or expenses required for Govern-
ment correction of warranty defect as set forth in the para-
graph d above The contractor shall respond within 30 days
after receipt of this notice, of his intention to furnish identi-
fied replacement parts and/or cost reimbursements to the
Government. In the event it is later determined that the
contractor did not breach the warranty in paragraph c,
above, the contract price will be equitably adjusted pursu-
ant to the terms of the “Changes” clause of the contract.
Failure to agree to such an equitable adjustment or upon
any determination to be made under this clause shall be a
dispute concerning a question of fact within the meaning of
the “Disputes” clause of this contract.

Any supplies or parts thereof corrected or furnished in
replacement pursuant to this clause shall also be subject to
all provisions of this clause to the same extent as supplies
initially delivered

The Contractor shall prepare and furnish to the Govern-
ment, data and reports applicable to any correction required
under this clause (including revision and updating of all
affected data called for under this contract) at no increase in
the contract price.

The Contractor shall furnish with his proposal a listing of
distributors, dealers, franchise outlets where warranty
claims may be exercised.

The Contractor will take all actions necessary to assure that
all current flat rate time schedule manuals concerning vehi-
cles under contract are on file with the TACOM Mainte-
nance Directorate (DRSTA-M), of if not on file, within 60
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days after contract award and furnish same to said Mainte-
nance Directorate.

A synopsis or simplified summary of the warranty coverage
and its implementation will be impaired on a decalcomania
approximately 3" x 4” and shall be mounted in view of the
operator as near as possible to the center of the instrument
panel of each vehicle. On those vehicles requiring con-
cealed markings and registration numbers, said decalco-
mania shall be placed in a readable position on the engine
side of the firewall.

The rights and remedies of the Government provided in this
clause are in addition to and do not limit any rights afforded
to the Government by any other clause in the contract.
DESCRIPTION

The engine serves as the power source for the upper work
functions and the lower propel drive system. Power is
transmitted through the clutch and torque converter into
the worm shaft (see[Figure 1-7). The worm shaft drives the
boom hoist shaft which is coupled to the swing shafts and
main drum shafts by a pair of chains. Consequently, the
boom hoist shaft, main shaft and swing shaft turn at all
times when the engine clutch is engaged. However, the
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DRIVE
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drumshafts do not turn the drums or the swing gear until
the proper clutch is engaged by the operator.

The engine drives a hydraulic control pump which provides
hydraulic power to the control valves in the operator's cab.
When the operator engages the controls in the operator’s
cab, the control valves direct fluid to their respective clutch,
brake and pawl. Also the control pump supplies hydraulic
oil to the crawler extension/retraction valves mounted on
the carbody. These valves direct oil to the side frame exten-
sion cylinders.

This crane is a friction and hydraulic machine. All upper
work functions are performed by friction clutches and
brakes. Hydraulic cylinders are used to apply the clutches
and planetary brakes. The drum, swing and boom hoist
brakes are released by hydraulic cylinders working against
the brakes’ spring actuators.

A pump drive, mounted at the rear of the upper, is driven di-
rectly by the engine. Two variable displacement pumps are
mounted on and driven by the pump drive.

RIGHT MAIN DRUM

LEFT MAIN DRUM

THIRD DRUM AND CLUTCH

CHAIN TIGHTENER

SPROCKET 4 SPROCKETS
GEAR BOOM HOIST ¢ LEFTY
CASE DRUM Y X HORIZONTAL
PROPEL , 2. SWING SHAFT
BRAKE N m <¥am WORM =
@ qe WHEEL ‘ . .
PROPEL ’ % A X 2
MOTOR BOOM HOIST e SLEWING
AND WORM
WHEEL SHAFT

CRAWLER
TRACK

BOOM HOIST

RIGHT
HORIZONTAL
SWING SHAFT VERTICAL
INTERMEDIATE SWING
SWING SHAFT SHAFT

Figure 1-2. Mechanical Train Schematic
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The two variable displacement pumps provide power to the
crawler motors. Both crawler motors drive their respective
sprocket to propel the machine. Crawler speed and direc-
tion (forward, reverse, left or right) are accomplished
through the propel controller in the operator's cab.

TERMINOLOGY

Certain terms are frequently used in this manual. For bet-
ter understanding, several are defined below and illus-
trated in Figure 1-3.

LOWER: The portion of the machine on which the upper is
mounted.

CARBODY: The traveling base upon which the upper and
side frames are mounted.

SIDE FRAME: A frame attached to the carbody which sup-
ports the crawler track and crawler motors.

UPPER: The upper is defined as the revolving portion of the
crane. It is sometimes referred to as the superstructure.

REVOLVING FRAME: The revolving frame is the deck of the
upper on which all upper machinery is mounted.

GANTRY
COMPRESSION
MEMBER

GANTRY
TENSION ————
MEMBER

COUNTERWEIGHT H
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LOWER MACHINE FRONT: This is the end of the lower op-
posite the propel motors.

UPPER MACHINE FRONT: The front of the upper is the end
having the boom.

LOWER MACHINE REAR: This is the end of the lower which
has the propel motors mounted.

UPPER MACHINE REAR: The rear of the upper is the coun-
terweight end.

RIGHT SIDE: The right side of the machine is to the oper-
ator’s right when he is seated at his controls and is facing
forward.

LEFT SIDE: The left side of the machine is to the operator's
left when he is seated at his controls and is facing forward.

ATTACHMENT: An alternate designation for front end
equipment. In the case of the lift crane, it includes the
gantry, boom, backstops, and jib.

HOIST: The process of lifting the load.

OPERATORS
MODULE
A Y
nevowms
FRAME LOWER
RONT
[ F ° IDLER
SHAFT
PROPEL
omvesuAn\O ‘W
LOWER CRAWLER
CRAWLER
REAR CARBODY SIDE FRAME TRACK

Figure 1-3. Crane Terminology

1-4



INTRODUCTION

SWING: Swing is defined as the function of rotating the
upper of the machine.

BOOM HOIST: The process of raising and lowering the
boom.

PROPEL: The process of moving the machine forward, re-
verse, left or right.

TABULATED DATA

TORQUE VALUES: Unless otherwise specified, torque all
common bolts and screws on this machine to the values
shown in [Table 1-1.]1 The torques provided are to be used

Table 1-1. Recommended Torque Values
in Foot-Pounds (Dry Threads)*

Screw, Stud
or Bolt
Diameter {in)
Coarse
Threads UNC Grade 6 Grade 8
1/4-20 6 9
5/16-18 12-14 1719
3/8-16 22-24 31-34
7/16-14 36-39 50-55
1/2-13 54.59 76-84
9/16-12 77-85 110-120
5/8-11 107-118 153-166
3/4-10 180-210 270-292
7/8-9 280-310 437-475
1.8 425-460 650-710
1-1/8-7 570-620 930- 1000
1-1/4-7 810-870 1310-1410
1-3/8-6 1060-1140 1730-1850
1-1/2-6 1410-1510 2290-2460
Fine
Threads UNF Grade B Grade 8
1/4.28 7 10-11
5/16-24 14-16 20-22
3/8-24 25-28 35-39
7/16-20 38-43 55-61
1/2-20 63-69 86-94
9-/16-18 87-95 123-134
5/8-18 126-138 171-187
3/4-16 213-233 300-328
7/8-14 312-338 480-520
1-12 466-504 718-770
1-1/8-12 640-695 1040-1120
1-1/4.12 900-960 1460-1560
1-3/8-12 1210-1300 1970-2100
1-1/2-12 1585-1700 2570-2750

* Torque values are based on using plated hardware. If lu-
bricants are used. torque will vary. P159
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with dry threads. The use of thread lubricant or plated
threads will substantially lower the torque values required.

LIQUID CAPACITIES:|Table 1-2 provides a listing of the

liquid capacities for machine components. The capacities
are also given in the lubrication charts provided in Section
M.

METRIC CONVERSIONS: Use Table 1-3 to convert the
English units in this manual to metric units.

GENERAL DIMENSIONS: [Eigure 1-4] gives the dimensions
commonly required for machine shipping and erection.

Table 1-2. Liquid Capacity Chart

IDENTIFICATION u.s. METRIC
Cooling System 6.76 Gal. | 21.8 Liters
Detroit Diesel 4-71T
Crankcase with Filter 20 Qts. 18.9 Liters
Fuei Tank 76.5 Gai. | 289.6 Liters
Battery BOO Oz. | 14.8 Liters
Propel Pump Transmission 2.3 Gal. 8.7 Liters
Gear and Chain Case 7.0 Gal. 28.5 Liters
Torque Converter Reservoir 17.0Gal. | 64.3 Liters
Hydraulic Reservoir (Propel)

(Control) 22.0 Gal. | 83.3 Liters
Propel Gear Case 2.4 Gal. 9.1 Liters
Throttle Reservoir 12 0z 0.355 Liters
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INTRODUCTION SECTION |
Table 1-1. English to Metric Conversions
) to get equivalent to get equivalent
Multiply by number of: Multiply by number of:
LENGTH TORQUE
Inch 254 millimetres (mm) in-lbs 0.11298 newton-metres (N.m)
Foot 0.3048  metres (m) ft-lbs 1.3558  newton-metres
Yard 09144 metres tt-1bs 0.1383 kg-m
Mile (Statute} 1.609 kilometres (km)
AREA POWER
Inch? 645.2 millimetres? (mm?) Horsepowar 0.746 kilowatts (kW)
6.45 centimetres? (cm?)
Foot? 0.0929 metres? (m?)
Yard? 0.8361 metres’
PRESSURE OR STRESS
Inches of
VOLUME mercury 3.377  «ilopascals (kPa)
inch3 16 387. mm3 inches of
16.387 cm3 water 0.249 kilopascals
0.0164 litres (1) Pounds/sq.
Quart 0.9464 litres in. {psi) 6.895 kilopascals
Gallon 3.7854 litres Pounds/sq.
Yard? 0.7646 metres? (m3) in. (psi} 0.069 bars
MASS ENERGY OR WORK
Pound 0.4536 kilograms (kg) BTU 1 055. joules (J)
Ton (Short} 907.18 kilograms Foot-pound 1.3558 joules
Ton (Short) 0.907 tonne (t) Kilowatt-
hour 3.6 x 10¢ or joules {J = one W.s)
3600000
FORCE
Kilogram 9 807 newtons (N) VELOCITY
Ounce 0.278 newtons . . _
Pound 4.448 newtons Miles/hour 1.6093 kilometres/hr (km/h)
TEMPERATURE CONVERSION CHART o
oF
-40 32 140 212
°F = g °C +32 0 40 5059 80 120 160 200
5 -40 20 o 1015 40 60 80 100
o =Y (OF .
P181



INTRODUCTION SECTION |
STORAGE Used For Tool Number
Storage of the main machine, engine and torque converter )
is covered in a separate section of this Operator's Manual. 2" Socket ... 217115D21
See Section VI. Padlock . ........ .. ... . . . 2171
Grease GUN ........ ... .. ... 217101D2
Tubular Wrench Handle ........................ 22178
TOOLS AND TEST EQUIPMENT Grease Fitting . ......vveeeneeeeeieeaaennn.. 4471D5
Used For Tool Number Grease Fitting ...t 4471D6
Boom Hoist Assembly Tool - See g:ggzg E:g:gg .............................. 33%1812
Subsection 8C, Page 8C-4 ............. 218T1470 S o AT o
Grease Gun HOSE ....oii 44721
List of Items Furnished Grease Gun Adapter .............coooiiin.. 447386
Shear Pin PUler ««vvveeven.. 92171 Bleeder Hose ......... ..o, 447683
oL TR e 1-5/8 - 17 S0CKEt - vnvniiiiiiii 217115D14
Cha!n Tlghtener """"""""""""""" 100N1042 Boom Hoist Clutch Spacer (Spare) ..... 18T6700D16
Chain Link ... 202592D2 Counterweight SING -« -+« vveveeeeneeainnnns 9230P2
2-3/4”7 SOCKEt ..vveiiiiiiiii s 217115D33
ENGINE SPECIFICATIONS
1800 rpm 2100 rpm 2300 rpm
Lubrication System
Lubricating Oil Pressure (psi):
NOIMaAl e e 43-65 45-65 45-65
Min. for Safe Operation ............. ..., 28 30 30
t Lubrlcattng Oil Temperature (degrees F.):
NOIMaAl oo e 200-235 200-235 200-235
Air System
Air Box Pressure (inches mercury) - Min. at Full Load:
At Zero Exhaust Back PreSSUre « - «vevevrneeeeiineeeeinnnennns 21.0 30.0 37.0
At Max. Full-Load Exhaust Back Pressure (clean ports) ......... 19.5 27.7 34.7
Air Inlet Restriction (inches water) - Max.:
Full-Load Speed:
Dirty Air Cleaner (dry) ..................................... 14.5 20.0 20.0
Clean Air Cleaner (dry) ««..evvnevrnieiiiiiiiiii i, 8.7 12.0 12.0
No-Load Speed:
Dirty Air Cleaner (dry) « -« veeemerme 8.7 12.0 12.0
Clean Air Cleaner (dry) -« -« eereerimenaiiiiii e, 5.2 7.2 7.2
Crankcase Pressure (inches water) - MaxX. -« ceeveeenaeenns 0.5 0.9 12
Exhaust Back Pressure (inches mercury) - Max.:
T o o 2.0 3.0 3.0
Fuel System
Fuel Pressure at Inlet Manifold (psi) - Normal .................. 50-70 50-70 50-70
Fuel Spill (gpm) - Min. at No Load (.080” orifice) «+.....cvvvn... 0.9 0.9 0.9
Pump Suction at Inlet (Inches mercury) - Max.:
Clean SYSteM ...ttt 6.0 6.0 6.0
Dirty SYSteM ... 12.0 12.0 12.0
Cooling System
Coolant Temperature (degrees F.) - Normal .................... 160-185 160-185 160-185

tThe lubricating oil temperature range is based on the temperature in the oil pan at the oil pump inlet. When measuring the oil
temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil pan temperature.

*Indicates area over radius.
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ENGINE SPECIFICATIONS (Cont.)

INTRODUCTION

1800 rpm 2100 rpm 2300 rpm

Compression
Compression Pressure (psi at sea level):

Average - New Engine at 600 rpm ..................... 475

Minimum at 600 rpm ... 425

L 1= 2 cycle

Number of Cylinders ......... ... i 4

Bore (inches) ... 4.25

Bore (MM) ... e 108

Stroke (inches) ... ..o 5

Stroke (MmM) ..o 127

Compression Ratio (nominal) ........................ 17t0 1

Total Displacement (cu. in.) .........coooiiiiiiiiiia... 284

Total Displacement (litres) .........c.coieiiiiiiiiiin.. 4.66

Firing Order ... ... 1-3-4-2

Number of Main Bearings ...........ccoiiiiiiiiiaiennn.. 5

TABLE 1-2. DRUM PERFORMANCE DATA

DRUM PERFORMANCE DATA W/DDA 4-71T & ALLISON TORQUE CONVERTER

CRANE DRUMS

Right and Left Drum

1st Layer 4th Layer 7th Layer
Line Pull Line Speed Line Speed Line Speed
Ibs kg ft/min | m/min | #/min { m/min | ft/min | m/min

361.0 110.1 436.2 133.0 4972 151.6 Hoisting
5000 2,270 | 259.1 79.0 317.7 96.9 376.3 114.8 Lowering
3141 95.8 357.6 1098.1 398.0 1214 Hoisting
10,000 4,540 | 2591 79.0 317.7 96.9 376.3 114.8 Lowering
269.1 82.1 281.1 856.7 2773 84.6 Hoisting
15,000 6,810 | 2591 79.0 317.7 96.9 376.3 114.8 Lowering
209.9 64.0 201.1 61.3 183.6 56.0 Hoisting
20,000 9,080 | 259.1 79.0 317.7 96.9 376.3 1148 Lowering




INTRODUCTION
TABLE 1-2. DRUM PERFORMANCE DATA (Cont.)
BOOM HOIST DRUMS
1st Layer 4th Layer 7th Layer
Line Pull Line Speed Line Speed Line Speed
Ibs kg ft/min | m/min | ft/min | m/min | ft/min | m/min
5304 161.7 670.2 204.3 796.6 2428 Hoisting
3,000 | 1,360 | 2534 772 3252 991 397.0 121.0 Lowering
4773 1455 566.1 1725 6445 196.4 Hoisting
6,000 | 2,720 | 2534 772 3252 991 397.0 121.0 Lowering
4184 1275 4732 1442 476.0 1451 Hoisting
9,000 | 4,080 | 2534 772 3252 99.1 397.0 121.0 Lowering
3570 108.8 353.0 107.6 3270 99.7 Haisting
12,000 { 5,440 2534 77.2 3252 | 991 3970 121.0 Lowering
CLAMSHELL/DRAGLINE DRUMS
Clamshell 1st Layer Dragline 1st Layer
Right & Left Drum Right Drum Left Drum
Line Pull Line Speed Line Speed Line Speed
Ibs kg ft/min | m/min | ft/min | m/min | ft/min | m/min
5,000 7 2,270 361.0 110.1 361.0 1101 336.0 1024
10,000 | 4,540 3141 95.8 3141 95.8 2973 90.6
15,000 | 6,810 | 269.1 82.1 2691 821 258.0 78.6
20,000 | 9,080 | 2099 64.0 209.0 64.0 2108 643
NOTES:

1-10

1. Line speeds based on engine at full load governed rpm.
2. Max. permissible working line pull for crane drum 15,000 Ibs. (6,804 kg).
3. Max. permissible working line pull for boom hoist drum - 7,600 Ibs. (3,447 kg).
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SECTION 1l

CONTROLS AND OPERATION

CONTROL IDENTIFICATION

The instruments and controls in the operator's module are
shown in The numbers in the figure correspond
to the numbers in the following list, which identifies the
controls and describes their function.

Before attempting to operate this machine, the operator
should carefully study all of the information in this section
and in Catalog 240. The operator should become thor-
oughly familiar with the location and purpose of each
control on the machine.

1. ENGINE SPEED CONTROLS. The engine speed controls
are mounted on the swing lever and on the floor. Turn the
handle clockwise (looking from above) or depress the pedal
to increase engine speed. Turn the handle counterclock-
wise or release the pedal to decrease engine speed.

2. SWING CONTROL LEVER. Push this lever forward, away
from the operator, to swing the upper toward the boom. Pull
toward the operator to swing the upper away from the
boom.

3. SWING BRAKE CONTROL SWITCH. Move this switch to
the right (ON) to set the swing brake. Push this switch to the
left (OFF) to release the swing brake.

4. RIGHT DRUM BRAKE PEDAL. Depress this pedal lo
apply the right drum brake. Allow the pedal to return to the
free position to release the right drum brake.

5. LEFT DRUM BRAKE PEDAL. Depress this pedal to apply
the left drum brake. Allow the pedal to return to the free po-
sition to release the left drum brake.

6. LEFT DRUM CONTROL LEVER. Pull this lever back,
toward the operator, to raise the load on the drum. Push this
lever forward to lower the load.

7. LEFT DRUM TURN INDICATOR. The left drum turn indi-
cator is located on the left drum control lever. The operator
can feel the indicator move as he operates the left drum
lever. The faster the left drum rotates the faster the motion
of the indicator, the slower the rotation of the left drum the
slower the motion of the indicator.

8. RIGHT DRUM CONTROL LEVER. Pull this lever back,
toward the operator, to raise the load on the right drum.
Push this lever forward to power lower the load.

9. RIGHT DRUM TURN INDICATOR. The right drum turn in-
dicator is located on the right drum control lever. Its oper-
ation is identical to the left drum turn indicator (item 7).

10. SIGNAL HORN BUTTON. Depress this button to sound

the signal horn.
! CAUTION ?

The signal horn will also sound if the Fairlead
limit switch is activated. The limit switch is
activated when the boom contacts the switch
on the top of the Fairlead.

11. BOOM HOIST CONTROL LEVER. Pull this lever back to
raise the boom. Push the lever forward to lower the boom.
The boom hoist brake will set when the lever is returned to
the neutral position.

12. PROPEL CONTROL LEVER. The propel control lever
provides the means to control the forward and backward
motions as well as the steering functions of the crane. For-
ward or backward movement of the lever controls the speed
in the respective direction. Movement to the right or left and
slightly forward or backward controls the steering func-
tions.

13. PROPEL LOCK SWITCH. Move this switch away from
the operator (ON) to set the propel brakes and lock the propel
system. Move the switch toward the operator (OFF) to re-
lease the propel brakes. These brakes are holding brakes
and not intended to be used in stopping the propel motion.

14. OPERATOR'S SEAT WITH SEAT BELT. The operator's
seat has several comfort adjustments which include fore
and aft seat tilt, fore and aft seat position, back angle
adjustment, arm rest adjustment and head rest adjustment.
Always use seat belt when operating machine.

15. THIRD DRUM CONTROL LEVER. Pull this lever back,
toward the operator, to raise the load on the third drum.
Push this lever forward to release the third drum brake and
lower the load. Neutral position applies the third drum
brake.

2-1
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28 29 30 31 32 34

46A  46E 46B

46C 46 46D

Figure 2-1. Operator's Controls
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CONTROLS AND OPERATION

SECTION I

LEGEND FOR_FIGURE 2-1

01. ENGINE SPEED CONTROL

02. SWING CONTROL LEVER

03. SWING BRAKE CONTROL SWITCH
04. RIGHT DRUM BRAKE PEDAL
05. LEFT DRUM BRAKE PEDAL

06. LEFT DRUM CONTROL LEVER
07. LEFT DRUM TURN INDICATOR
08. RIGHT DRUM CONTROL LEVER
09. RIGHT DRUM TURN INDICATOR
10. SIGNAL HORN BUTTON

11. BOOM HOIST CONTROL LEVER
12. PROPEL CONTROL LEVER

13. PROPEL LOCK SWITCH

14. OPERATOR'S SEAT WITH SEAT BELT
15. THIRD DRUM CONTROL LEVER
16. HOURMETER/TACHOMETER
17. IGNITION AND START SWITCH
18. STARTING AID BUTTON

19. PANEL LIGHT SWITCH

20. CLUTCH ENGAGE LIGHT

21. ENGINE CLUTCH SWITCH

22. BOOM HOIST RELEASE SWITCH
23. LEFT DRUM PAWL SWITCH

24. RIGHT DRUM PAWL SWITCH

25. LEFT DRUM BRAKE SWITCH
26. RIGHT DRUM BRAKE SWITCH
27. PANEL LIGHT
28. DOME LIGHT
29. TOP WIPER SWITCH
30. WINDSHIELD WIPER SWITCH
31. HEATER CONTROL
32. DEFROSTER FAN SWITCH
33. LOAD WEIGHING SYSTEM
(SEE[ FIGURE 2-2)
34. ENGINE FAULT WARNING LIGHT
35. ENGINE OIL PRESSURE GAUGE
36. ENGINE WATER TEMPERATURE GAUGE
37. ENGINE VOLTMETER
38. FUEL GAUGE
39. TORQUE CONVERTER TEMPERATURE GAUGE
40. TORQUE CONVERTER CHARGE PRESSURE GAUGE
41. HYDRAULIC SYSTEM PRESSURE GAUGE
42. DIPPER TRIP CONTROL
43. ELECTRICAL SYSTEM CIRCUIT BREAKERS
44. LEVEL
45. SWING LOCK SWITCH
46. FLOODLIGHT CONTROLS
47. TROUBLE LIGHT

16. HOURMETER/TACHOMETER. The hourmeter indi-
cates the total number of hours the engine has been run.
The tachometer indicates engine speed (rpm).

17. IGNITION AND START SWITCH. Rotate the key clock-
wise to energize the machine’s electrical system. Turn the
key against the spring resistance to engage the engine
starter. Turn the key counterclockwise to de-energize the
electrical components and shut down the engine. The key
must be returned to the OFF position before attempting a re-
start.

18. STARTING AID BUTTON. The engine starting aid is
used to assist in cold weather starting. Depress this button
to provide a shot of ether for cold weather starting,

19. PANEL LIGHT SWITCH. Rotate this switch clockwise to
illuminate the panel light. Control the brightness of the light
by rotating the switch clockwise or counterclockwise as de-
sired.

20. CLUTCH ENGAGE LIGHT. This green light will be lit
when the engine clutch is engaged.

21. ENGINE CLUTCH SWITCH. Move this switch toward
the operator to engage the engine clutch. Push this switch
away from the operator to disengage the engine clutch.

NOTE

The engine clutch switch must be in the disengaged
position in order to start the engine.

22. BOOM HOIST RELEASE SWITCH. This switch is used
to override the boom hoist limit switch, if the boom is lifted

beyond the normal operating limits. Depress and hold this
switch, to override the boom hoist limit switch. and lower
the boom. While this switch is depressed the signal horn

will sound.
l WARNING .

Do not use this switch to override the boom
hoist limit switch to allow the boom to be
raised beyond the normal operating limits. This
is an extremely dangerous operating proce-
dure, since the boom could be raised to the
point where the boom will topple over the back
of the machine.

23. LEFT DRUM PAWL SWITCH. Move this switch toward
the operator (ON) to engage the safety stop pawl into the
drum teeth of the left drum. Push the left drum control lever
forward momentarily to lock the pawl into the drum teeth.
To release the pawl move the switch to the OFF position
then pull the left drum control lever toward the operator
until the drum turns, which allows the pawl to disengage
from the drum teeth.

24. RIGHT DRUM PAWL SWITCH. Move this switch toward
the operator (ON) to engage the safety stop pawl into the
drum teeth of the right drum. Push the right drum control
lever forward momentarily to lock the pawl into the drum
teeth. To release the pawl, move the switch to the OFF
position then pull the right drum control lever toward the
operator until the drum turns, which allows the pawl to
disengage from the drum teeth.

2-3
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25. LEFT DRUM BRAKE SWITCH. Move this switch up (ON)
to lock the spring set left drum brake in the applied position.
Pull the switch down (OFF) to release the brake.

26. RIGHT DRUM BRAKE SWITCH. Move this switch up
(ON) to lock the spring set right drum brake in the applied
position. Pull the switch down (OFF) to release the brake.

27. PANEL LIGHT. This light illuminates the side control
panel. The light is controlled by switch (19).

28. DOME LIGHT. This light is used to illuminate the oper-
ator’'s module. A switch located on the light is used to turn
the light on and off.

29. TOP WIPER SWITCH Turn this switch clockwise, to the
detent, to operate the top window wiper at slow speed. Turn
the switch past the detent to operate the wiper at high
speed.

30. WINDSHIELD WIPER SWITCH. Turn this switch clock-
wise, to the detent, to operate the windshield wiper at slow
speed. Turn the switch past the detent to operate the wiper
at high speed

31. HEATER CONTROL. Place this switch in the center
position to operate the fan at low speed. Place the switch in
the extreme right positron to operate the fan at high speed.

There is also a heater shutoff valve located on the engine.
Turn the valve clockwise when heat is not required. Turn
the valve counterclockwise when heat is desired.

32. DEFROSTER FAN SWITCH Turn this switch clockwise
to energize the defroster fan. Control the speed of the fan by
turning the switch clockwise or counterclockwise as de-
sired.

33. LOAD WEIGHING SYSTEM. The load weighing system
continuously monitors load moment and boom angle. The
computer calculates and displays the load moment and the
boom angle. If preset load limits are approached or ex-
ceeded, the computer visually and audibly alerts the opera-
tor. The items below are furnished with the load system.

A. CENTRAL UNIT. The central unit monitors the variable
boom and load operating conditions. These signals are
processed by the central unit and transmitted to the
meters. The control unit contains some controls neces-
sary to calibrate and test the computer system.

B. LOAD MOMENT METER. This meter indicates total load
moment. It also contains program selector switches,
warning lights and horn and test buttons.

C. ANGLE METER. This meter indicates boom angle.

| WARNING l

This unit is an operating aid and cannot be used
as a substitute for the rating plate. To maintain
system accuracy the unit must be properly
tested each day and before each major lift. The
unit should be inspected on a weekly basis for
pinched or cracked cables. Also check that all
connectors are tight.
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34. ENGINE FAULT WARNING LIGHT AND BUZZER. This
warning device will be activated when the engine water
temperature rises above normal or oil pressure drops below
normal.

NOTE

After start-up the warning device will remain acti-
vated until the engine oil pressure rises to the normal
pressure. If oil pressure does not reach normal within
15 seconds after start-up, shut down the engine
immediately and correct the cause of the low oil pres-
sure.

35. ENGINE OIL PRESSURE GAUGE. This gauge indicates
engine oil pressure. The gauge should read between 45 and
70 psi during normal operation. There should be approxi-
mately 10 psi at low idle.

36. ENGINE WATER TEMPERATURE GAUGE. This gauge
shows the temperature of the engine coolant. The gauge
should read between 185-200°F during normal operation.

37. ENGINE VOLTMETER. The voltmeter measures the
voltage produced by the alternator and indicates the condi-

tion of the battery. See |Figure 2-3 fpr an explanation of the
voltmeter readings.

38. FUEL GAUGE. This gauge shows the amount of fuel re-
maining in the fuel tank.

39. TORQUE CONVERTER OIL TEMPERATURE GAUGE.
During operation of the machine, the torque converter oil
temperature should range between 200-210°F. If the
temperature does not remain within this range, locate and
correct the difficulty. The temperature must never exceed
250°F.

40. TORQUE CONVERTER CHARGE PRESSURE GAUGE.
During operation of the machine, this gauge should indi-
cate a pressure of approximately 30 psi. Wide variations
from this pressure indicate a problem in the torque conver-
ter. The machine should be shut down and the problem
corrected immediately. At idle the chrage pressure should
be approximately 15 psi.

41. HYDRAULIC SYSTEM PRESSURE GAUGE. This gauge
indicates the pressure in the upper hydraulic system. The
normal pressure in this system is 1500 psi with a working
range of 1400-1710 psi.

42. DIPPER TRIP CONTROL. Use this button to control the
dipper door on the shovel. Press the button to open the door.
Release the button to allow the door to close.

43. ELECTRICAL SYSTEM CIRCUIT BREAKERS. The func-
tion of the circuit breakers is to protect the various upper
electrical circuits.

I WARNING '

Under no circumstances should a circuit
breaker be prevented from tripping by any
means. Overloaded electrical circuits can
cause extensive damage to the machine
and/or injury to personnel.
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An electrical overload will cause a breaker to trip. Reset the 44. LEVEL. Check the level of the machine with this gauge.

circuit breaker and continue operation. The circuit breaker 45. SWING LOCK SWITCH. Move switch toward operator

contains a trip-free featgre which allows its contacts to to engage the 360° swing lock. Move switch away from
open even it the breaker is manually hold in the reset posi- operator to disengage swing lock

tion against an overload. If the circuit breaker should trip
shortly after it is reset. check the circuit protected by the cir-
cuit breaker for the cause of the overload.

338

N\

i ]

L
R

33A

TA5015640 [}
Figure 2-2. Load Weighing System
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Engine not running or
running at slow idle.

Dead or disconnected battery. Disconnected or badiy
connected meter.

CONTROLS AND OPERATION

Engine running fast enough to
make generator® produce.

Disconnected meter. Engine could not run with dead
or disconnected battery unless circuit was com-
pleted around battery.

(2]

Very low battery charge. Engine might not start.

(3]

Low battery charge. Constant reading in this area
would indicate need fo: check on generator and vol-
tage regulator.

When meter pointer stays below 13.3 or 28.8 with
the engine running fast enough to operate gener-
ator, it shows that generator is not operating or
voltage reguletor is out of adjustment, or that current
being drawn from battery by lights, heater fan, or
other load, excesds generator output.

4]

Weli-charged battery. This indicates a good battery
and also that generator and voltage regulator are op-
erating properly.

e

The pointer might remain in this position temporarily
when the engine has been stopped after consider-
able use, due to a "surface charge’ in the battery. To
get a correct reading, turn on headlights for a few
minutes.

00

When engine is started, pointer may stay in this area
temporarily but should gradually rise above 13.3 or
26.6 as generator reaches normal output.

©0

Under normal conditions, a 12V battery is fully char-
ged at 12.8V; a 24V battery at 25 6. A slightly higher
reading may occur under the conditions outlined in
No. 5 but, generally speaking, any reading above 12.8
or 25.6 when the engine is stopped is not a true read-
ing.

*NOTE: The word “generator” refers to both gener-
ator and alternator since both require the
same instrumentation.

While a 12V gauge is shown, the principle of
the voltmeter is the same for a 24V electri-
cal system. The only differences are the
values on the gauge face.

Figure 2-3 Voltmeter Operation

2-6

This is the area in which the pointer should be when
generstor, voitage regulstor and battery are all in
good condition and working property.

Whaen the pointer goes above 15.2 or 30.4, the volt-
age regulator is set too high or is jammed and con-
tinued operation of the engine will burn out the
battery.

P-100
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46. FLOODLIGHT CONTROLS. This panel and switch are
used to control the floodlight on the machine. The toggle
switches are identified as follows:

A. UPPER LEFT. This switch controls the floodlight on the
left side of the upper.

B. UPPER RIGHT. This switch controls the floodlight on the
right side of the upper.

C. LOWER LIGHTS. This switch controls the lower flood-
lights.

D. MACHINE HOUSE. This switch controls the machine
house floodlights.

E. CIRCUIT BREAKER.

47. TROUBLE LIGHT. A trouble light is provided in the main
cab. Lamp socket (47A) 1s provided to plug in the trouble
lamp and hook (47B) is used to store the coiled up trouble
lamp. A trouble light I1s also located in the right rear corner
of the main machinery deck.

48. PLANETARY LOCKOUTS. Use these plates as shown in

to prevent the left and right drum controls (Items
06 and 08) from being moved forward. This locks out the

MACHINE -
SCREWS & h
WASHERS

LOCKOUT

LEFT DRUM

MACHINE
SCREWS
& WASHERS /
l
!
Vo
LOCKOUT
RIGHT DRUM

PLATE

Figure 2-4. Planetary Lowering Lockouts

SECTION I

planetary lowering of the drums and is used when the
machine 1s performing duty cycle work such as a dragline.
Set the plates on the drum lever console as shown and
secure with machine screws and washers.

49. DIVERTER SWITCH (NOT SHOWN). This switch is
located under the revolving frame and accessible through a
hinged panel at the front left side of the revolving frame.
See the topic, Extending and Retracting the Crawlers, later
in this section for the operation of this switch.

50. ANTI-ROTATION BAR (See Figure 2-5). This anti-
rotation bar should be used when the machine is trans-
ported from one site to another. The revolving frame can be
locked in either the forward or rearward position.

REVOLVING FRAME

UPPER
LUG

STORAGE
HOOK

LOWER
LUG

CARBODY

/

Figure 2-5. Anti-Rotation Bar (2100J1046)

51. CRAWLER EXTENSION AND RETRACTION CONTROLS
(Sed_Figure 2-6). These controls are mounted on the revolv-
ing frame and are used to extend and retract the crawler
tracks. See the topic, Extending and Retracting the Crawlers,
later in this section for the operation of these controls.

CRAWLER
EXTENSION/
RETRACTION

CONTROLS

HOSES (TO QUICK

DISCONNECT FITTINGS
AND HYDRAULIC
CYLINDERS)

VIEW OF LEFT
FRONT SIDE OF
THE REVOLVING FRAME

Figure 2-6. Crawler Extension and Retraction Controls
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SECTION I

RUM COVER. A drum cover is provided (see
2-7)

0 protect the drums and rope. If the drum cover is to be
used with the hoist rope in place, adjust boom angle to align
the hoist ropes with the slots in the cover. Close the
remainder of the slot using the built-in VELCRO® closure.
The cover IS to be used for MACHINE STORAGE ONLY. Roll
up and tie back the cover as shown before operating the
machine or when the machine I1s being lifted by the forward
lifting lugs.

MACHINE OPERATION

GENERAL

The following operating suggestions are offered as a re-
minder rather than as an attempt to instruct, since the Har-
nischfeger Corporation is well aware of the fact that a ma-
chine of this size is not entrusted to anyone except a fully
qualified operator.

COVER ROLLED
UP & STORED

\A}
1K
w ~ .——]1“ /

~—- ‘ | o —
abaian
i
f——= - 4

T T T e
4

1

L

MACHINERY
ENCLOSURE i

CONTROLS AND OPERATION

1. Always consult the rating plate for the maximum load
which may be lifted with the various combinations of boom
length, boom angle, crawlers extended or retracted, and
other variable factors which may be involved with lifting the
load.

2. When swinging the load, it should be near the machine
and as close to the ground as possible.

3. Always pay out wire rope from the drums when the
boom is being lowered to prevent “two blocking” the hook
block.

4. If the operator must leave the machine he should lower
all loads to the ground. The swing brake should be applied to
prevent the upper from turning. Also disengage the engine
clutch and apply the propel brake. Do not leave the ma-
chinery turning over.

HOIST ROPES ‘ ‘ - --

OPERATOR'S CAB

f

7
£

C

Figure 2-7. Drum Cover
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CONTROLS AND OPERATION

PREOPERATION INSPECTION

Before actually operating the machine each day, perform
the “A” Maintenance Checks outlined in Section V.

STARTING THE ENGINE
To start the engine, proceed as follows (see[Eigure 2-1):

1 Move the engine clutch switch (item 21) to the disen-
gaged position.

2. Check to be sure that the left and right drum brake
switches (items 25 and 26) are in the “on” position.

3. Make certain that the boom hoist swing, and left and
right drum levers are in the neutral position. The swing and
propel brakes must be applied.

4. Turn the ignition switch to the “start” position until the
engine starts. If the engine does not start within 30
seconds, turn the key to the “off” position and wait two min-
utes before attempting to start the engine again. The starter
will engage only when the starting sequence begins with
the key in the “off” position.

NOTE

The use of a cold weather starting aid may be re-
quired in extremely cold weather. Press the starting
aid button (item 18), wait two seconds and engage the
starter. Repeat the procedure for temperatures below
0°F.

5. Check all gauges, immediately after the engine starts, to
be sure they are reading properly. If the readings are
improper, stop the engine immediately and determine the
cause of the improper gauge reading before continuing op-
eration.

6. Allow the engine to run at 800 to 1000 rpm for 4 or 5
minutes before working the machine.

PROPELLING THE MACHINE

Propel direction and steering are controlled by the propel
control lever (see[Figure 2-8) Propel speed and torque are
affected by the engine rpm and by the proportional move-
ment of the propel control lever. Propel the machine as
follows:

CAUTION

Do not attempt to propel the machine with the
engine speed under 1000 rpm. Propelling at en-
gine speeds below 1000 rpm could damage the
propel pumps due to a lack of oil pressure.

1. Increase the engine speed to the maximum governed
rpm’s.

2. Release the propel brakes by moving the propel lock
switch to the “off” position.

SECTION I

3. Move the propel controller in the desired direction of
travel. Propel direction as related to control lever movement

is illustrated i

4. When the machine has been moved to its new location
allow the propel control lever to return to neutral and place
the propel brake switch in the “on” position.

EXTENDING AND RETRACTING THE CRAWLERS

A bank of valves, located at the left front side of the upper,
controls the extension and retraction of the crawler tracks.
Flow to this valve bank is controlled by the combination
valve located at the hydraulic reservoir. This valve is con-
trolled by a switch mounted adjacent to the valve bank in the
left front side of the upper as shown in Figure 2-6.

Connected to the valve banks are two hoses that are stored
on the underside of the upper platform. These hoses have
quick disconnect adapters that fasten to the hydraulic cyl-
inders The adapters are reversed so the extension hose can
only be connected to the extension port. The same is true for
the retraction hose.

To extend or retract the crawlers, proceed as follows:

1. Equip the rear of the machine with one counterweight
(see Section V). Equip the front of the machine in one of the
following ways:

A. The boom base section in the horizontal position.

B. The basic boom (base plus tip) in the horizontal position
and blocked securely.

2. Locate the machine on firm, level ground and swing the
upper so the boom is over the crawler to be extended. Lower
the boom to the horizontal and block it securely.

3. Connect the hydraulic cylinders to the side frame
brackets of the crawler to be extended. Fasten with the pins
provided. Connect the hoses to the hydraulic cylinders.

N o

CAUTION

Do not place the hydraulic oil diverting valve
switch in the “lower” position until the hoses
are attached to the fittings on the hydraulic
cylinders.

4. Position the diverting valve switch to “lower”, thereby
diverting hydraulic fluid to the crawler extend/retract sys-
tem.

5. Remove the keeper plate capscrews with the axle lock-
ing bolts attached from the side to be extended that secure

each axle to the carbody (sed _Figure 2-9).
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CONTROLS AND OPERATION

NOTE

The bolt capscrew holds the axle locking bolt to the
keeper plate. The keeper plate capscrew holds the
keener plate to the carbody. Keep in mind to always
remove the inboard capscrews which are the cap-
screws that hold the keeper plate to the carbody.

BOLT
CAPSCREW

KEEPER
PLATE

CAPSCRE'V I

VIEW RIGHT
FRONT OF
MACHINE

Figure 2-9. Axle Locking Bolts and Keepers

6. Extend the hydraulic cylinders to the end of their stroke
by moving thecontrol levers simultaneously. The right hand
lever controls the cylinder by the operator’s side. The left
hand lever controls the cylinder on the opposite side of the
machine. It may be necessary to operate the control levers
separately in case the axles tend to bind.

7. Install the axle locking pins to secure the axles in the ex-
tended position. Fasten the keeper plate in place with the
capscrews provided.

8. Unpin the hydraulic cylinder at the crawler side frame
and retract the cylinder. Swing the cylinder 180 degrees
and pin it to the opposite crawler side frame bracket,

9. Move the diverter valve switch to the “upper” position.
Disconnect the hoses from the hydraulic cylinders and
temporarily store them under the upper platform.

10. Have all personnel stand clear of the machine and

swing the upper 180 degrees. Repeat steps 2 through 8 for
the other crawler.

11. The procedure for retracting the crawlers is the same
as that given for extending; only now, the valves are oper-
ated simultaneously to retract the crawler side frames.

SECTION I

12. After the completion of either procedure, place the di-
verting valve switch in the “upper” position and store the
hoses under the platform on the left side of the machine.

LIFTCRANE OPERATING CYCLE

The liftcrane operating cycle consists of five steps setting
the boom angle (boom hoist operation), lifting the load
(hoisting operation), swinging the load, spotting the load,
and lowering the load (see[Figure 2-10).

The functions of the drums during liftcrane operation are
tabulated below. The numbers in the column “controls”
correspond to the items in

Drum Function Controls
Right Main Load Line 4,8, 24 26
Left Jib Load Line 5.6, 23, 25
Boom Hoist Boom Hoist Line 11

STOPPING THE ENGINE
To stop the engine, proceed as follows:

1. Make certain that the drum and swing controls are in the
neutral position, and the swing and propel brakes are ap-
plied. Engage the drum pawls and set the drum brakes.

2. If possible, allow the engine to run at half speed or less
for several minutes before stopping the engine. This will
allow the engine to cool down.

3. Place the ignition switch in the OFF position to stop the
engine.

MACHINE TOWING

If, because of power loss, it should become necessary to tow
this machine, the propel motors and brakes must be re-
moved from the propel gear cases. See Section IX of the

Shop Manual.
l WARNING l

Removal of the propel motors and brakes
leaves the machine in a free-wheel condition
with no on-board means for braking. External
braking must be provided.

HAND SIGNALS

It is frequently necessary during crane operation for the op-
erator to depend on a signalman for instructions. When
moving the machine into a position where there is very
limited clearance, or when handling loads that are out of
sight of the operator, the use of a signalman is essential.
The hand signals illustrated in Figure 2-11]are those gen-
erally accepted throughout the industry. Both the operator
and the signalman should be thoroughly familiar with the

2-11



SETTING THE BOOM ANGLE. Position the boom atthe prop-
er angle for the load and working conditions. Refer to the rat-
irng plate for proper boom angle. Pull the boom hoist lever back
to raise the boom. Push the beom hoist lever forward to lower
the boom. Be sure to pay out line from the leftand rightdrums,
as required, to prevent the hook block(s) from coming in con-
tact with the boom point.

SWINGING. Move the swing brake switch to the left (OFF}to
release the swing brake. Push the swing lever forward to
swing the upper to the left {toward the boom). Pull the swing
lever back to swing to the right (away from the boom). To stop
or reverse the swing motion, slowly move the swing lever in
the opposite direction (plugging the swing motion). If you wish
to hold the upper from turning, move the swing brake switch to
the right {ON) position.

Spotting the load requires accurate control of the boom hoist
and swing movements. it takes practice to locate the load at the
exact spot without hunting or overshooting. Raise or lower the
boom hoist lever as necessary to accurately locate the load.
Never extend the boom out so far that the rated load limitis ex-
ceeded. See the rating plate.

A1499

RIGHT DRUM SWING
PAWL SWITCH BRAKE
\ SWITCH

LEFT DRUM
PAWL
SWITCH

SWING ~
LEVER

/ FOOT
THROTT
LEFT DRUM LE

BRAKE SWITCH

ENGINE
THROTTLE

LEFT DRUM
LEVER

RIGHT DRUM
/ LEVER

BOOM HOIST
LEVER

RIGHT DRUM
BRAKE
SWITCH

RIGHT DRUM
BRAKE PEDAL

LEFT DRUM
BRAKE PEDAL

LIFTING THE LOAD (HOISTING). The operation of lifting the
load consists of lowering the hook block, hooking on the load
and then lifting the load.

Depress the brake pedal. Pull the drum brake switch down
(OFF). Engage the planetary lowering by pushing the drum
lever forward and release the brake pedal. This will power
down the hook block. Contro! the lowering speed with the
engine throttle, or depressthe brake pedal, puli the drum lever
back to neutral, and then slowly release the brake pedal. Att-
ach the load to the hook block, then pull the drum lever back to
raise the load. Puli the drum pawl switch towards the operator
(ON) and move the drum brake switch up (ON) if the load is to
be suspended for any length of time.

LOWERING THE LOAD. Depress the brake pedal. Pull the
drum brake switch down (OFF). Select the proper transmission
range io suit the load being lowered. Engage the planetary
fowering by pushing the drum iever forward and releasing the
drum brake pedal. This will power down the load.

NOTE
Control the lowering speed with the engine throttle, or

depress the brake pedal, pull the drum lever back to neu-
tral and then slowly release the brake pedal.

Figure 2-10. Liftcrane Operating Cycle
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SECTION I

ALWAYS STAND IN CLEAR VIEW OF CRANE OPERATOR. BE SURE TO STAY A SAFE DISTANCE FROM HOOK BLOCK OR BOOM.

EMERGENCY STOP. Arm extended,
palm down, move hand rapidly right
and left.

N

STOP. Arm extended, palm down,
hold pasition rigidly.

DOG EVERYTHING. Clasp hands in
front of body.

MOVE SLOWLY. Use one hand to
give any motion signal and place
other hand motionless in front of
hand giving the motion signal. (Hoist
Slowly shown as example.)

#

AN

RAISE BOOM. Arm extended, fing-
ers closed, thumb pointing upward.

LOWER BOOM. Arm extended, fing-
ers closed, thumb pointing down-
ward

USE MAIN HOIST. Tap fist an head;
then use regular signals.

USE WHIP LINE. {Auxiliary Hoist)
Tap elbow with one hand; then use
regular signals.

SWING. Arm extended point with
finger in direction of swing of boom.

TRAVEL. Arm extended farward,
hand open and slightly raised, make
pushing motion in directicn of
travel,

TRAVEL. (One Track) Lock the track
on side indicated by raised fist.
Trave! opposite track in direction in-
dicated by circutar motion of other
fist, rotated vertically in front of
body. (For crawler cranes only)

TRAVEL. (Both Tracks) Use both
fists, in front of body, making a cir-
cular motion, about each other, in-
dicatmE direction of travel; forward

HOIST. With forearm vertical, fore-
finger pointing up, move hand in
small horizontal circle.

LOWER. With arm extended down-
ward, farefinger pointing down,
move hand in small horizontal
circles.

RAISE THE BOOM AND LOWER THE
LOAD. With arm extended, thumb
ponting up, flex fingers 1n and out
as fong as load movement is desired.

or backward. (For crawler cranes
only)
1
s U
" A
! /

LOWER THE BOOM AND RAISE THE
LOAD. With arm extended, thumb
pointing down, flex fingers in and
outgs long as load movement is de-
sired.

N
RETRACT  BOOM. STelescopmg
Boom) One Hand Signal. One fist in
front of chest, thumb pointing
outward and heel of fist tapping
chest.

FOR HYDRAULIC

EXTEND BOOM. (Telescoping Boom)
One Hand Signal. One fist in front of
chest with thumb tapping chest.

MACHINES ONLY

EXTEND

BOOM.
Booms) Both fists in front of body
with thumbs pointing outward.

(Telescoping

RETRACT BOOM. ({Telescoping
Booms) Both fists in front of bodz
with thumbs pointing toward eac

other.

Figure 2-11. Hand Signals for Crane Operation
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SECTION I

standard hand signals illustrated to ensure coop-
eration and teamwork.

ATTACHING THE LEADS USING A LATTICE
BOOM

NOTE
® Tire pressure for P&H crane should only be
85 psi.
e Tire pressure for Grove crane should only
be 100 psi (front) and 75 psi (rear).

1. Position the crane at the top of the leads, one
boom length away (see[figure 2-11.1)). Lower the
boom to approximately 3 ft. from the top of the
leads.

MAIN WINCH CABLE

CONTROLS AND OPERATION

NOTE

Connect the left lead, plate first (the left plate
boom pin is solid).

2. Move the crane into position, connect the leads
to the boom with the lead plates (see figure
2-11.1). Remove the catwalk.

3. Run the main and auxiliary winch cable to the
bottom of the leads. Lay the hook blocks on the
back of the leads (sed figure 2-11.1). Attach the
tag lines (rope) approximately 2 ft. from the bot-
tom of the leads (sed figure 2-11.1).

TAG LINES

B |

AUXILIARY WINCH CABLE
LEAD PLATES

g

et R T T LT

) D D i 0 et ¢

T L
— i o BOOM LENGTH 50 FT ——

CATWALKS (REMOVE) WOODEN BLOCKS

Figure 2-11.1. Connect Leads

I WARNING .

In high winds (15 or 20 mph) do not move
the crane with the leads raised. Move the
crane at speeds of 2 to 3 mph when the
leads are raised. Use front and rear ground
guides when moving the crane. Move on a
flat, solid surface. Raise the outriggers (if
equipped) before moving the crane.

4. Keeping the boom cables tight at all times,
slowly raise the boom and move the crane toward
the lead section, raising the leads until they are
vertical to the ground (see [figure 2-11.2). One per-
son will hold each tag line while raising the leads.

5. Hold the tag lines and raise the leads 2 to 3 in.
Raise the outriggers. Move the crane to the ham-
mer, set the leads on the ground (lower
outriggers), disconnect the tag lines and recon-
nect the tag lines to the hammer. Remove the lead
angle guides from the hammer.

2-14 Change 1

AUXILIARY WINCH CABLE
/ USED TO LIFT THE PILE

(T T EEEED

Figure 2-11.2. Raising Leads
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b CAUTION

Dragging the hammer may cause damage.

6. Connect the main winch cable to the hammer
lifting eye. Remove the intake and exhaust port
covers from the hammer. Holding the tag lines se-
curely, slowly raise the hammer and position inside

the leads (sed figure 2-11.3).

LITTITITTTITITTIT]

HAMMER
TAG
LINES
LIFTING WOQDEN
EYE BLOCKS

Figure 2-11.3. Raising Hammer

7. Attach the lead angle guides (12 bolts) to the
leads/hammer and secure the bolts.

8. Raise the hammer and leads 2 to 3 in. off the
ground. Raise the outriggers and move the crane
to within 2 ft. of the driving head. Lower the outrig-
gers.

9. Inspect the cushions for damage, replacing
those that are damaged.

10. Raise the hammer just high enough to clear
the head.

11. Raise the leads, then raise the outriggers (2 to
3 in.). Move the crane with the leads around the
hammer and head.

CAUTION

Dropping the hammer may cause damage to
the head.

12. Slowly lower the hammer onto the driving
head. Attach the head to the hammer using the
cables on the head. Secure cable clamps.

CONTROLS AND OPERATION

Move crane at 1 to 2 mph.

13. Raising the leads and the outriggers, move the
crane (1 to 2 mph) to the site where the pile is to
be driven. Lower leads and the outriggers, level
the crane. If applicable, attach the transmitter to
the operator's cab outside the door (4 bolts) and
secure bolts. Attach hoses to the hammer and
transmitter.

14. Attach the auxiliary winch cable to the pile,
raise the hammer just high enough to set the pile
under the hammer.

CAUTION

Dropping the hammer may cause damage.

15. Raise the pile, positioning it directly under the
hammer. Slowly lower the hammer onto the pile.

16. Raise the outriggers 2 to 3 inches off the
ground. Consult the hammer's TM or manufactur-
er's manual to start/stop the hammer.

17. Reverse steps 13 to 1 to remove the head and
the hammer. and to lower/remove the leads.

OPERATION UNDER UNUSUAL CONDITIONS

GENERAL. Unusual conditions refer to environ-
ment: specifically, extreme cold, extreme heat,
dust or sandy conditions, areas with high humidity
or salt air, and high altitudes. Separate paragraphs
are devoted to each of these conditions.

OPERATION IN EXTREME COLD. Operation in ex-
treme cold presents special problems due to the
increased brittleness of metallic and rubber parts,
the danger of freezing and the increased difficulty
of keeping parts lubricated adequately.

I WARNING .

Personnel should use care to keep from
spilling fuel, coolant, or other liquids upon
themselves. Exposed parts of the body
should not come into contact with metal dur-
ing cold weather, as serious and painful
injury may result.

1. Refer to Section Ill for lubricant recommenda-
tions for cold weather operation. Change the
lubricant if necessary.

TA5015642
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SECTION I

2. Drain and flush the cooling system, to insure
proper circulation of coolant throughout the radia-
tor core. Clean the radiator cooling fins,
particularly the air passages through the core.
Check the condition of the radiator hoses, clamps,
thermostat, and radiator core.

When freeze protection is required, an ethylene
glycol base permanent antifreeze should be used.
An inhibitor system is included in this type of anti-
freeze and no additional inhibitors are required in
initial fill, if a minimum antifreeze concentration of
30% by volume is used. Solution of less than 30%
concentration does not provide sufficient corrosion
protection and additional inhibitors may have to be
added. Concentrations over 67% adversely affect

freeze protection as shown in|Figure 2-12.
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Figure 2-12. Antifreeze Concentration and Temperature

Inhibitor depletion will occur in ethylene glycol base
antifreeze through normal service. The inhibitor
should be replenished at approximately 500 hour
intervals with a non-chromate inhibitor system.

NOTE
A high quality corrosion inhibitor can be added
to the cooling system, if desired. Do not, how-

ever, use a chromate base inhibitor with an
ethylene glycol antifreeze. That combination

Change 1
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can produce chromium hydroxide, commonly
known as “green slime”.

3. Keep the battery fully charged at all times, The
electrolyte in a discharged battery will freeze at a
higher temperature than that in a fully charged bat-
tery.

NOTE

If it is necessary to add water to the battery,
do so only immediately before or during op-
eration, or with an external charger connected
to the battery. Charging the battery, by any
means, mixes the water and electrolyte, and
thereby prevents the water from freezing.

Keep the battery terminal connections clean and
free from snow and ice which could short circuit
the terminals. Clean the cable connectors and bat-
tery posts thoroughly, using a soda and water
solution to remove corrosion.

In extremely cold weather, it is advisable to re-
move the battery and store it in a heated area if
the machine is to be idle overnight or for any ex-
tended period.

4. Keep the fuel tank as full as possible at all times
to minimize condensation. If water is detected in
the fuel supply, drain the tank and refill it with clean
fuel.

5. Start the engine in accordance with the engine
manufacturer's recommendations for cold weather
starting, and run it at approximately 1200 RPM until
the engine has warmed up.

NOTE

Cover part of the radiator, to aid warmup and
to maintain engine running temperature. Dur-
ing warmup only, the entire radiator may be
covered.

The correct grade of oil for the prevailing ambient
temperature should be used in the crankcase to
prevent hard cranking. The diesel fuel should have
a pour point of 10°F less than the lowest expected
temperature. In case of emergency, white kero-
sene may be added to the fuel to bring the pour
point down to the required temperature in order to
prevent clogging of filters and small passages by
wax crystals. The addition of kerosene is NOT rec-
ommended for general use.
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6. Disengage the propel brake and move the propel con-
troller to move hydraulic oil through the pumps, thereby in-
suring proper lubrication of pump and motor components.

7. Before shutting down the machine drive the machine
onto wooden planks or mats to prevent the machine from
being frozen to the ground.

OPERATION IN EXTREME HEAT. Operation inextreme heat
presents special problems due to the difficulty in keeping
the engine and hydraulic oil from overheating.

1. Refer to Section Il for lubricant recommendations for
hot weather operation. Change the lubricant if necessary.

2. Make certain that the engine crankcase oil is at the
proper level. An inadequate supply of crankcase oil will pre-
vent proper dissipation of heat from the engine.

3. Drain and flush the cooling system, to insure proper cir-
culation of coolant throughout the radiator core. Clean the
radiator cooling fins, particularly the air passages through
the core, of insects, leaves, dirt, and other foreign material
that will restrict air flow.

4. Inspect the cooling system for leaks. Replace worn or
damaged hoses. Tighten the hose clamps.

5. Keep the water pump fan belt adjusted properly.

6. If the engine becomes overheated from lack of coolant,
let the engine run at a fast idle and add coolant slowly.

7. If the engine overheats after refilling the cooling sys-
tem, shut down the engine and allow it to cool. Drain the
cooling system by opening the drain cocks on the radiator
and the engine block, and flush out the system. Refill the
cooling system with coolant; do not use salt or mineral
water solutions in the cooling system.

8. Keep as much air as possible circulating around the bat-
tery. Check the electrolyte level frequently; add distilled
water as necessary to keep the electrolyte level 3/8 inch
above the plates.

9. Keep the air intake and exhaust openings clear. Keep the
engine clean, and allow air to circulate freely around the en-
gine.

10. Avoid racing the engine; and avoid operation at full
throttle when part throttle will handle the load.

11. Avoid lugging the engine; keep the engine speed high
enough to maintain fan speed.

12. Avoid idling the engine unnecessarily; shut the engine
down during a lull in the operation.

SECTION I

OPERATION IN DUSTY AND SANDY AREAS. Operation in
dusty or sandy areas presents special problems due to the
abrasive action of dust which shortens the life of parts.
Make every effort to keep dust and sand out of the moving
parts of the crane machinery and engine.

1. All lubricants and lubricating equipment must be kept
clean. Service breathers and air cleaners frequently to re-
move accumulated sand and dust. Lubricate more fre-
quently to keep a supply of clean lubricant in the moving
parts. Clean all lubrication fittings thoroughly before at-
taching the grease gun.

2. Keep the hydraulic oil reservoir filler caps tight to pre-
vent sand and dust from entering the hydraulic system. Ser-
vice the hydraulic oil filters frequently to keep the system
free from sand and dust.

3. Inspect the clutch and brake linings frequently. After op-
eration in dust or sand, blow loose grit out of linings. Failure
to keep the linings clean will result in worn bands, scored
drums, and unsatisfactory operation.

4. Keep unused cables in boxes. Clean and lubricate oper-
ating cables frequently.

5. Keep the fuel tank filler cap tight to prevent sand or dust
from entering the fuel tank. Service fuel filters frequently to
keep them free from sand and dust.

6. Use wood blocking or mats under the crawlers when op-
erating in sand.

OPERATION IN HUMID OR SALT WATER AREAS. Mois-
ture and salt will cause deterioration of paint, cables,
wiring, and all exposed metallic parts. Keep parts dry and
well lubricated in high humiditv or salt water conditions.

1. Completely remove rust and corrosion at the first ap-
pearance on any part of the machine. Wash off salt water
and dry parts thoroughly; paint the exposed surfaces im-
mediately. Place a film of lubricant or grease on all polished
or machined metal surfaces and other surfaces which can-
not be painted.

2. Keep parts lubricated thoroughly to repel water from
polished metal surfaces and to prevent the entry of water
into bearings. Keep lifting cables lubricated.

OPERATION AT HIGH ALTITUDES. Operation at high alti-
tudes presents special problems due to lower atmospheric
pressure and wide temperature ranges. At altitudes above
5000 feet it may be necessary to change the engine fuel
injectors. Make certain that the air cleaners are clean and
free from obstructions. Check the engine frequently for
overheating.
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LOAD WEIGHING SYSTEM
IDENTIFICATION

CENTRAL UNIT The central unit consists of the standard
elements (main printed circuit board, fuse, sockets, etc. and
the vertical programmed P.C. boards. It also contains the

following items (Eigure 2-13):

A. By-Pass Key. Located at the bottom of the box it deacti-
vates the shut-off system. Meters, lights and horn on
the control panels are Indicating even with a deactivated
shut-off system.

I WARNING I

It is recommended that the system by-pass key
switch be used with care. Unwarranted use of
it to override the shut-off system can result in
loss of life, destruction of property and irre-
pairable damage to the crane. The key switch
can be used in overriding the system in case of
extreme emergency. The operator using the
key in extreme emergency should use sound
judgement.

B. Fuse. A 2 amp fuse Is located in central unit. It is used to
protect the load weighing system from electrical over-
load.

4O ®)

)

e [T
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Figure 2-13. Central Unit

ANGLE METER. This meter indicates boom angle from 0° to
90° (seel[Figure 2-14):

CONTROL PANEL. This unit contains the following items
(see[Figure 2-14):
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CONTROLS AND OPERATION

ANGLE
METER

¥
‘.,. [ -..).

Figure 2-14. Angle Meter and Control Panel

A. The Analog Meter. This meter indicates total load
moment. The meter scale is divided into three color
coded segments — GREEN, YELLOW and RED —
representing APPROVED, CAUTION and PROHIBITED,
respectively. When the needle of the load moment
meter is in the red zone of the scale, the boom lowering
and hoisting controls are out of function by means of the
shut-off system.

B. Program Selector Switches. Program selector switch A
is on tab, switch B is on the bottom.

C. Electronic Beeper.

D. Shut-Off Light/Reset Button

E. Load Moment Warning Light/Pre-Warning Light.

F. Test Button/Pilot Light.

G. Key Switch.

H. Horn On/Off Button.

OPERATION

NOTE

The system by-pass key switch must be used to over-
ride the shut-off system when positioning the jib
(without load on the block) lower than rated angle for

rigging.



CONTROLS AND OPERATION

WARNING

Remove the by-pass key from the switch, lo-
cated on the central unit, right after rigging as
unwarranted use of it to override the shut-off
system can result in loss of life, destruction of
property and irrepairable damage to the crane.
The operator is the only person responsible for
safe operation of the crane.

Set up the load weighing system as follows:

1. Turn the program selector switches to the configuration
for main boom/jib and crawler position. See[Table 2-1]

2. Turn ignition ON.
— The green pilot light is ON (F, Figure 2-14).
— The red shut-off light is ON (D,[Eigure 2-14).

— The load moment needle moves into the green area of
the seals.

— The load moment and angle meter are illuminated.
NOTE

The shut-off light will come on when the by-pass key
switch is in either position.

3. Press and hold the green test button (F,[Eigure 2-14).

— The load moment needle will move to the left hand side
of the seal.

— The yellow pre-warning light will come on.
4. Release the test button

— The load moment needle will go back to the original
position.

— The yellow pre-warning light will go off.
— The red shut-off light is on.

TABLE 2-1. PROGRAM SELECTOR SWITCHES
NOTE

Program selector switch “A” is the top dial on the
control panel. Switch “B” is the bottom dial.

Dial A

Position Configuration
1 Main boom w/crawlers extended
2 N/A
3 Main boom w/crawlers retracted
4 Jib wicrawlers extended
5 Jib w/crawlers retracted

SECTION I

TABLE 1-2. DRUM PERFORMANCE DATA (Continued)

Dial B

Position Boom Configuration
1 Main Boom 50’
2 Main Boom 60’
3 Main Boom 70’
4 Main Boom 80’
5 Main Boom 90’
8 Main Boom 100’
7 Main Boom 110’
8 Main Boom 120’
9 Main Boom 130’
10 Main Boom 140’
11 Main Boom 150’
12 Main Boom 160’

EXAMPLES

With dial “A” in position 4 and dial “B” in position 3 you
monitor:

Jib w/crawlers extended, main boom 70'.

With dial “A” in position 3 and dial “B” in position 4 you
monitor:

Main boom 80" with crawlers retracted.

5. Press the red on button (D[ Eigure 2-14) (shut-off light/
reset button). The red shut-off light (on button) will go off
when the button is released.

6. The system is now ready for operation.

I WARNING '

Repeat the above procedure at least once a day
to test the circuit AND BEFORE EACH MAJOR
LIFT.

LIGHT FLASH ON THE CONTROL PANEL AND THEIR
CAUSE

1. Shut-off light comes ON (D,[Eigure 2-14): Maximum
allowable lifting capacity is being reached. Needle of the
load meter is in the red. Lower the load or raise the boom
and reset after corrected.

2. Pre-warning light comes ON (E, Eigure 2-14): Approxi-
mately 90% of total load moment is reached. CAUTION.

NOTE

If a light flash occurs without reason or cannot be
corrected, consult the manufacturer.
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SUBSECTION 4A

ENGINES

GENERAL

The information contained in this section
is limited to troubleshooting, removal,
and installation of the engine.

TROUBLESHOOTING

A trouble shooting chart and procedures
at the end of this subsection lists some
of the difficulties which may be experi-
enced with the engine and associated
systems.

ENGINE (51U70)

REMOVAL. If it is determined that the
engine must be removed from the
machine, proceed as follows:

1. Lower the boom to the ground and pin
the upper spreader to the boom base.
Lower the high gantry to the travel posi-
tion and unreeve the boom hoist lines.
Remove the high gantry.

2. Disconnect and remove the exhaust
system from the exhaust manifold.

3. Remove all sheet metal over the engine
and torgue converter.

4. Disconnect the battery ground cable.
5. Drain the engine oil and coolant.
6. Disconnect and remove the radiator.

7. Disconnect and tag mechanical con-
trols (engine throttle cable, clutch
cable, etc.), fuel lines and all electrical
wiring to the engine. Cap all fuel and
hydraulic lines to prevent entry of con-
taminants. Disconnect all hydraulic lines
from the torque converter.

8. Disconnect the propeller shafts from
the torque converter and the pump
drive.

9. Make a thorough visual inspection of
the engine and engine compartment to be
sure all necessary electrical, mechanical,
fuel and hydraulic lines have been dis-
connected and are out of the way to allow
removal of the engine.

10. Attach suitable lifting slings to the
engine.

11. Remove the nuts, washers and cap-
screws from the engine mountings at the
corners of the engine. Slowly lift the
engine and torque converter out of the
machine as a unit.

12. Inspect the mountings and replace
them if necessary.

REPAIRS AND ADJUSTMENTS. Engine
repairs and adjustments are covered in
Section Xl| of this manual.

INSTALLATION. To install an engine in
this machine, proceed as follows:

1. Make a thorough inspection of the en-
gine compartment to be sure that all wir-
ing, fuel, water, hydraulic lines and
mechanical linkages are clear of the en-
gine mountings and frame.

2. Lift the engine into the engine com-
partment using a suitable sling attached
to the engine.

3. Tighten the engine mounting bolts,
lockwashers and nuts.

4. Connect the propeller shafts to the
torque converter and to the pump drive.

Subsection 4A 4A-1



5. Connect all electrical wiring that was
disconnected when the engine was re-
moved.

6. Connect all fuel, and water lines and
mechanical linkages that were discon-
nected when the engine was removed.

7. Reconnect hydraulic lines to the tor-
gue converter. Install the clutch control
and adjust as described in Subsection
4B.

8. Replace and connect the radiator.
9. Replace all sheet metal.

10. Install the exhaust system on the ex-
haust manifold.

11. Fill the cooling system and crankcase
with coolant and oil respectively. See
Section | 1 1.

} CAUTION

Before engine start-up, check all
wiring, fuel, water, and mechan-
ical connections. Be prepared to
shut down the engine if there
should be some malfunction.

12. Start and run the engine. Check for
oil, water, fuel and hydraulic leaks.

TROUBLESHOOTING PROCEDURES

General

Certain abnormal conditions which some-
times interfere with satisfactory engine
operation, together with methods of de-
termining the cause of such conditions,
are covered in the following paragraphs.

Satisfactory engine operation depends
primarily on:

1. An adequate supply of air compressed
to a sufficiently high compression pres-
sure.

2. The injection of the proper amount of
fuel at the right time.

Lack of power, uneven running, exces-
sive vibration, stalling at idle speed and
hard starting may be caused by either
low compression, faulty injection in one

4A-2

or more cylinders, or lack of sufficient
air.

Since proper compression, fuel injection
and the proper amount of air are impor-
tant to good engine performance, de-
tailed procedures for their investigation
are given as follows:

Locating a Misfiring Cylinder

1. Start the engine and run it at part
load until it reaches normal operating
temperature.

2. Stop the engine and remove the valve
rocker cover.

3. Check the valve clearance (See Sub-
section 111).

4. Start the engine. Then hold an injec-
tor follower down with a screwdriver to
prevent operation of the injector (see
Figure 4A-1 on [page 4A-3}). If the cyl-
inder has been misfiring, there will be
no noticeable difference in the sound and
operation of the engine. If the cylinder
has been firing properly, there will be a
noticeable difference in the sound and
operation when the injector follower is
held down. This is similar to
short-circuiting a spark plug in a gaso-
line engine.

5. If the cylinder is firing properly, re-
peat the procedure on the other cylin-
ders wuntil the faulty one has been
located.

6. If the cylinder is misfiring, check the
following:

A. Check the injector timing (See Sub-
section 111).

B. Check the compression pressure.
C. Install a new injector.

D. If the cylinder still misfires, remove
the cam follower (See Subsection 11B)
and check for a worn cam roller, cam-
shaft lobe, bent push rod or worn
rocker arm bushings.

Checking Compression Pressure

Compression pressu by alti-

Jde as shown in [Table 4A-1 |on|page
[page]
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Figure 4A-1. Locating a Misfiring
Cylinder

Check the compression pressure as fol-
lows:

1. Start the engine and run it at approx-
imately one-half rate load until normal
operating temperature is reached.

2. Stop the engine and remove the fuel
pipes from the injector and fuel connec-
tors of the No. 1 cylinder.

3. Remove the injector and install an
adaptor and pressure guage from Diag-

nosis Kit J 9531-01 (see_FEigure 4A-2).

4. Use one of the fuel pipes as a jumper
connection between the fuel inlet and re-
turn manifold connectors. This will per-
mit fuel from the inlet manifold to flow
directly to the return manifold.

5. Start the engine and run it at a 600
RPM. Observe and record the compres-
sion pressure indicated on the gauge.
Do not crank the engine with the start-

Figure 4A-2. Checking Compression
Pressure

ing motor to obtain the compression
pressure.

6. Perform Steps 2 through 5 on each
cylinder. The compression pressure in
any one cylinder at a given altitude
should not be less than the minimum
shown in Tabhle 4A-Tl. In addition, the
variation in compression pressure be-
tween cylinders must not exceed 25 psi
(172 kPa) at 600 RPM.

For example, if the compression pressure
readings were as shown in Table 4A-1, it
would be evident that No. 3 cylinder
should be examined and the cause of the
low compression pressure be determined
and corrected.

The pressures in|Table 4A-1 [are for an
engine operating at an altitude near sea
level. All of the cylinder pressures are
above the low limit for satisfactory en-
gine operation. Nevertheless, the No. 3
cylinder compression pressure indicates
that something unusual has occurred and
that a localized pressure leak has devel-
oped.

Low compression pressure may result
from any one of several causes:

A. Piston rings may be stuck or broken.
To determine the condition of the
rings, remove the air box cover and
inspect them by pressipg on the rings
with a blunt tool (see |Figure 4A-3|on
[page 4A-4)] A broken or stuck ring
will not have a “spring-like” action.
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MINIMUM PRESSURE ALTITUDE AIR CYL | GAUGE READING
DENSITY
400 psi (2758 kPa 500 Ft (152 M) 0.0715 1 445 psi (3066 kPa
370 psi (2551 kPa 2500 Ft (762 M) 0.0663 2 440 psi (3032 kPa
340 psi (2344 kPa 5000 Ft (1524 M 0.0613 3 405 psi (2791 kPa
315 psi (2172 kPa 7500 Ft (2286 M 0.0567 4 435 psi (2997 kPa
295 psi (2034 kPa 10000 Ft (3048 M) 0.0525
Table 4A-1. Compression Pressure Comparison

B. Compression pressure may be leaking
past the cylinder head gasket, the
valve seats, the injector tube or a
hole in the piston.

Engine Out of Fuel

The problem in restarting an engine af-
ter it has run out of fuel stems from the
fact that after the fuel is exhausted from
the fuel tank, fuel is then pumped from
the primary fuel strainer and sometimes
partially removed from the secondary fu-
el filter before fuel supply becomes in-
sufficient to sustain engine firing.
Consequently, these components must be
refilled with fuel and the fuel pipe rid of
air in order for the system to provide
adequate fuel for the injectors.

When an engine has run out of fuel,
there is a definite procedure to follow for
restarting it:

1. Fill the fuel tank with the recom-
mended grade of fuel oil. If only partial
filling of the tank is possible, add a min-
imum of ten gallons (38 litres) of fuel.

2. Remove the fuel strainer shell and el-
ement from the strainer cover and fill the
shell with fuel oil. Install the shell and
element.

3. Remove and fill the fuel filter and el-
ement with fuel oil as described in Step
2.

4. Start the engine. Check the filter
and strainer for leaks.

NOTE

In some instances, it may be nec-
essary to remove the valve rocker
cover and loosen a fuel pipe nut to
bleed trapped air from the fuel
system. Be sure the fuel pipe is
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Figure 4A-3. Inspecting Piston Rings

retightened securely before replac-
ing the rocker cover.

Primer J 5956 may be used to prime the
entire fuel system. Remove the filler
plug in the fuel filter cover and install
the primer. Prime the system. Remove
the primer and install the filler plug.

Fuel Flow Test

The proper flow of fuel is required for
satisfactory engine operation. Check the
condition of the fuel pump, fuel strainer
and fuel filter as outlined in Subsection
11C under Troubleshooting.

Crankcase Pressure

The crankcase pressure indicates the
amount of air passing between the oil
control rings and the cylinder liners into
the crankcase, most of which is clean air
from the air box. A slight pressure in
the crankcase is desirable to prevent the
entrance of dust. A loss of engine lu-



bricating oil through the breather tube,
crankcase ventilator or dipstick hole in
the cylinder block is indicative of exces-
sive crankcase pressure.

The causes of high crankcase pressure
may be traced to excessive blow-by due
to worn piston rings, a hole or crack in
a piston crown, loose piston pin retain-
ers, worn turbocharger oil seals, defec-
tive blower, cylinder head or end plate
gaskets, or excessive back pressure.
Also, the breather tube or crankcase
ventilator should be checked for ob-
structions.

Check the crankcase pressure with a ma-
nometer connected to the oil level dip-
stick opening in the cylinder block.
Check the readings obtained at various
engine speeds with the Engine Oper-
ations Conditions in Subsection 11A.

NOTE

The dipstick adaptor must not be
below the level of the oil when
checking the crankcase pressure.

Exhaust Back Pressure

A slight pressure in the exhaust system
is normal. However, excessive exhaust
back pressure seriously affects engine
operation. It may cause an increase in
the air box pressure with a resultant
loss of efficiency of the blower. This
means less air for scavenging which re-
sults in poor combustion and higher
temperatures.

Causes of high exhaust back pressure
are usually a result of an inadequate or
improper type of muffler, an exhaust
pipe which is too long or too small in di-
ameter, an excessive number of sharp
bends in the exhaust system, or ob-
structions such as excessive carbon
formations or foreign matter in the ex-
haust system.

Check the exhaust back pressure, meas-
ured in inches of mercury, with a ma-
nometer. Check the exhaust back
pressure in the exhaust piping 6" to 12"
from the turbine outlet. The tapped hole
must be in a comparatively straight pipe
area for an accurate measurement.

Check the readings obtained at various
speeds (at no load) with the Engine Op-
erating Conditions in Subsection 11A.

Air Box Pressure

Proper air box pressure is required to
maintain sufficient air for combustion and
scavenging of the burned gases. Low
air box pressure is caused by a high air
inlet restriction, damaged blower rotors,
an air leak from the air box (such as
leaking end plate), or a clogged blower
air inlet screen. Lack of power or black
or grey exhaust smoke are indications of
low air box pressure.

High air box pressure can be caused by
partially plugged cylinder liner ports.

Check the air box pressure with a ma-
nometer connected to an air box drain
tube.

Check the readings obtained at various
speeds with the Engine Operating Condi-
tions in Subsection 11A.

Air Inlet Restrictions

Excessive restriction of the air inlet will
affect the flow of air to the cylinders and
result in poor combustion and lack of
power. Consequently the restriction
must be kept as low as possible consider-
ing the size and capacity of the air
cleaner. An obstruction in the air inlet
system or dirty or damaged air cleaner
will result in a high blower inlet re-
striction.

Check the air inlet restriction with a wa-
ter manometer connected to a fitting in
the compressor inlet. The restriction at
this point should be checked at a specific
engine speed. Then the air cleaner and
ducting should be removed from the air
inlet housing and the engine again oper-
ated at the same speed while noting the
manometer reading.

The difference between the two
readings, with and without the air clean-
er and ducting, is the actual restriction
caused by the air cleaner and ducting.

Check the normal air inlet vacuum at var-
ious speeds (at no load) and compare the
results with the Engine Operating Condi-
tions in Subsection 11A.
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Figure 4A-4. Comparision of Column
Height for Mercury and Water
Manometers

PROPER USE OF MANOMETER

The U-tube manometer is a primary mea-
suring device indicating pressure or
vacuum by the difference in the height
of two columns of fluid.

Connect the manometer to the source of
pressure, vacuum or differential pres-
sure. When the pressure is imposed,
add the number of inches one column of
fluid travels up to the amount the other
column travels down to obtain the pres-
sure (or vacuum) reading.

4A-6

The height of a column of mercury is
read differently than that of a column of
water. Mercury does not wet the inside
surface; therefore, the top of the column
has a convex shape. Water wets the sur-
face and therefore has a concave shape.
A mercury column is read by sighting
horizontally between the top of the con-
vex mercury surface (see Figure 4A-4)
and the scale. A water manometer is
read by sighting horizontally between
the bottom of the concave water surface
and the scale.

Should one column of fluid travel further
than the diameter of the tube or to the
pressure imposed, the accuracy of the
reading obtained is not impaired.

To convert manometer readings into oth-
er units of measure, use the follow val-
ues:

PRESSURE CONVERSION CHART

1" Water = 0.0735" Mercury
1" Water = 0.0361 psi

1" Mercury = 13.6000" Water
1" Mercury = 0.4910 psi

1 psi = 27.7000" Water

1 psi = 2.0360" Mercury
1 psi = 6.8950 kPa

1 kPa = 0.1450 psi




Troubleshooting Guide

HARD OR NO STARTING

MNOHMM. COOLANT TEMPERATURE

LOW OIL PRESSURE

EXCESSIVE ENGINE SMOKE - WHITE OR BLUE

EXCESSIVE ENGINE SMOKE - BLACK

S ROUGH IDLE, ENGINE VIBRATING

POOR PERFORMANCE OR ERRATIC ACTION
i ADEEE 5 THow POWER
CAUSE RECOMMENDED REMEDY
Excessive oil in or X1 x Service or Replace Filter as
Restriction of Air Cleaner. " Required.
Faulty Injection Pump(s}. X XxX]Xx X Have Pump Removed and
Repaired.
- Contaminated or Poor Quality Fuel. X|{ XX X Drain, Clean Tanks and Filter and
é ) Refill per Engine Mfg. Specs.
w e -
Z Cranking R.P.M. Too Low X | Check Battery and Starter.
8 (Cold or Hot). Replace if Necessary.
J— 8 T . ]
Low Compression. XIXiX -1 X'| Overhaul Engine.
Exhaust Blockage. X xXpx X Remove Obstruction, Check for
\ Bent or Crushed Pipes.
Incorrect Calibration, X| X| X X Have Engine Re-calibrated.
Injection Pump-to-Engine X X| X X | Re-Time to Engine Manufacturer's
Timing Incorrect. Specifications.
© injection Pump Drive (Train} Worn - XX X X Remove, Inspect and Replace
Z Coupling Keyway. Worn Parts.
§ Injection Pump X1 X X X | Remove Injection Pump.
= Internal Timing Incorrect. ] Re-Time (Internally).
Timing Advance Device X| XiXx X | Remove Injection Pump.
Not Operating Properly. Replace or Repair Advance Unit.
Throttie Linkage Mis-Adjusted X X| X Adjust to Engine Manufacturer's
. Specifications.
;ﬁ:\?o‘ttﬂle Llnkage Stlckmgri S X x Check for Binding, Worn or Loose
Binding or Worn. : Parts, Foreign Particles.
@ Repair or Replace Parts and
g 3 Adjust to Specifications. |
E Improper Governor Qperation. XIXIX Adjust or Repair to Permit
8 . : Proper Governor Operation.
O Control Rack(s) or Governor Linkage X I X X Remove Injection Pump. Repair
Sticking or Binding. - : H
Worn or Loose Governor Linkage or x| x X Repair or Replace.
Components or Weak or Broken
Governor Torsion Spring.
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Troubleshooting Guide (cont’d)

HARD OR NG STARTING

i CE e ABNDRMAL COOLANT TEMPERATURE -
LOW OIL PRESSURE
iUl EXCESSIVE ENGINE SMOKE - WHITE OR BLUE 5
EXCESSIVE ENGINE SMOKE - BLACK '
S ROUGH IDLE, ENGINE VIBRATING
POOR PERFORMANCE, OR ERRATIC ACTION
DAL T ok LOW POWER
CAUSE SYMPTOM RECOMMENDED REMEDY
Nozzle Defective - Leaking - Worn. X1 X X X .l X Remove, Repair or Replace,
. Reassemble, Test, Set
Opening Pressure.
incorrect Nozzle Opening Pressure X X1 X Re-Set to Spectficé(ions,
Nozzle Cap Nut Incorrectly Torqued X X Remove, Retighten Cap Nut
Using Proper Nozzle Centering
Sleeve, Replace Copper Gasket,
Clean Engine Recess and
Re-Install in Engine.
«  Nozzle Incorrectly Installed or X} X} X X X1 Remove, Replace Copper Gasket,
w v
= Torqued in Engine. Clean Recess, Reassemble to
N Engine (Tighten Evenly to
g Require Torque Value).
Nozzle Valve Sticking Xy X] X} X X1{ Remove, Clean, Repair or
Replace as Required.
Nozzle Spray Holes Plugged or X1 X| X X | Remove Nozzie. Clean Holes or
Partially Plugged. o Replace Nozzie as Required.
incorrect Nozzle in Engine. X] Xt X{ X X Always Use The Correct Nozzle
Recommended For The Engine.
Do Not Mix Nozzles in The
Same Engine Unless Permitted
By Manufacturer.
Oit Lines or Connections Leaking X} - Repair or Replace.
w Lube Oil Diluted. X| xt X Check for Internaf Oil or Water
g Leak. Drain and Replace Oil.
ﬁ Fuel Supply Pump Leaking X Replace.
s Faulty Gasket or Qil Seal. X Replace.
d
© Defective Oil Pressure Sending Unit Xt Check Unit and Gauge.
Replace if Necessary.
Insufficient Coolant. X X Add Necessary Coolant.
E Loose or Broken Fan Belt. X Check and Adjust or Replace.
W . _
g? Faulty Thermostat. X - Replace.
3 Defective Water Pump. ‘ X X ,.J mRepair or Hep[aﬂge. ]
2  Coolant Passages Clogged. X X Drain and Flush Cooling
3 S i o %45_\1'5}311 Check Hoses.
8 Defective Water Temperature X Check Unit and Gauge.
Sending Unit. Replace if Necessary.
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Troubleshooting Guide (cont’'d)

HARD OR NO STARTING

L RAR i T T T
Foe MA . COOLANT TEMPERATURE :
LOW OIL PRESSURE
SMOKE - WHITE OR BLUE
EXCESSIVE ENGINE SMOKE - BLACK
 ROUGH IDLE, ENGINE VIBRATING
POOR PERFORMANCE OR ERRATIC ACTION
oo =+ ROW POWER
CAUSE SYMPTOM RECOMMENDED REMEDY
Fuel Filters Clogged or Restricted X X § Remove and Clean or Replace.
External or Internal Fuel Leaks X Inspect and Repair.
Air Leaks In Fuel Suction System X - X Inspect and Correct.
Replace Parts where Required.
Restriction in Fuel Suction Lines. XX} X Clean and Repair or
‘ Replace Parts as Required.
w Little or No Fuel In Tank X X | Fili Tank With Proper Grade Fuel
= o
D  Supply Pump Worn or Damaged. X X ) Remove Supply Pump,
a ’ & Replace or Repair.
W S -
@  Supply Pump Relief Valve Worn or X X[ X X | Remove Supply Pump.
a .
> Stuck Open, or Spring Broken. Replace or Repair.
> R
& Overflow Valve Leaking or XX} X X | Cilean and Repair or Replace.
8 Stuck Open, or Spring Broken. J
d Supply Pump Check Valves X | Remove Supply Pump. Repair.
o Not Operating Properly or Damaged.
w _
Air in Fuel System. Xl xi X X Prime System with Hand Priming
' Pump to Force Out Trapped Air.
Fuel Return Line to Tank Restricted X1 X Clean and Flush.
Replace if Necessary.
Improper Grade Fue! for Temperature. Xi{ X} X | X X '] ODrain Fuel. Fill With
Correct Grade.
Fuel Pump Inoperative. X Inspect and Correct.
Replace Parts Where Required.
Improper Qil Viscosity X] X1 X{ X| Drain and Replace Qil With
Proper Viscosity for Conditions.
: Oil Cooler or Filter Clogged. X} Remove, Clean or Replace.
8: Clogged Pump Intake, X Remove and Clean, or Replace.
3 .
¢ Faulty Cooler or Pump Relief Valve. X Remove, Clean, Repair or
= Replace
o .
Oil Pump Damaged. X Remove and Replace.
Low Crankcase Qil Level. X1 X Check and Add Qil.
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SUBSECTION 4B

CLUTCHES

GENERAL

The information in this subsection is lim-
ited to the clutch actuator and adjust-
ment. The clutch itself is covered with
the torque converter (53Z2659) in Sub-
section 4C.

CLUTCH CONTROL (2100J1152)

ADJUSTMENT. To adjust the clutch,

proceed as follows (see [Figure 4B-1 |on
page 4B-2)|

1. With the clutch in neutral position and
lever (01) in enaged position as shown,
install actuator (05) and secure with pin
(02), washers (04) and cotter pin (03).
Adjust actuator (05) to 10.94” between
mounting eyes by turning rod end (06)
by hand.

2. Apply grease to the rod of plunger
(07).

3. Check that the plunger groove of
plunger (07) is engaged with reverse
switch (08) at its deepest position.

4. Locate rod end (09) with its mating
hole in adapter plate (10) by turning the
threaded portion of the rod eye as need-
ed. Secure with lockwasher (11) and
nut (12).

CLUTCH ACTUATOR (88U24D1)

DESCRIPTION. The clutch is controlled
by an electrically operated actuator.
This actuator is simply a jack screw
which is driven through a gear and
clutch arrangement by a DC motor.

IBQUBLEjHOOTlNG}Tabm 4B-1 [on
page 4B-3 |ists only one difficulty that
may be experienced with the clutch actu-
ator. The chart lists the probable caus-

es and possible remedies to the problem.

REMOVAL. To remove the clutch actua-
tor, proceed as follows:

1. Disconnect the electrical leads to the
motor.

2. Remove the attaching hardware from
both ends of the actuator.

3. Remove the actuating assembly to a
clean work area.

DISASSEMBLY. To disassemble the
clutch actuati ly, proceed as
follows (see |[Figure 4B-2 on| page 4B-4)

1. Remove the four screws from the

screw housing end and the other screw
from the gear housing end.

2. Remove the gear housing and the re-
duction gear.

3. Loosen the nuts and washers, then
remove the motor.

4. Carefully check the location of the
small groove end of the grooved pin and
drive that end out of the screw clutch.
Remove the screw clutch from the actua-

tor e\ ee the insert in |Figure 4B-2|
on |page 4B-4.

INSPECTION AND TESTING. Inspect
and test the actuator components as fol-
lows:

1. Inspect the reduction gear for
chipped or broken teeth.

Subsection 4B 4B-1
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Figure 4B-1. Clutch Adjustment
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2. Check the condition of the gear teeth
on the screw clutch. Check the Belle-
ville springs and ratchet mechanism for
signs of wear.

3. Test the motor for proper operation as
follows:

A. Attach a ground lead from a 24 VDC
power source.

B. Attach a power lead from the source
to either the black lead or the orange
lead on the motor (determines direc-
tion of rotation),

C. Introduce a load to the gear of the
motor and observe current draw.

Under maximum load, the motor
should draw 7.5 amps. If current
draw is more than this, replace the
motor. Test the motor for both di-
rections of rotation.

4. Replace all defective parts.

ASSEMBLY AND INSPECTION. Assembly
and installation are simply the reverse of
disassembly and removal. However, be-
fore installation, check the unit for
proper operation.

After installation, see the topic “Adjust-

ment” on [page 4B-1 flor the proper set-

ting of the clutch actuator.

PROBLEM PROBABLE CAUSE POSSIBLE REMEDY
Clutch actuator in- 1. Motor burned out. 1. Replace the motor.
operative

2. Reduction gear teeth 2. Replace the reduction

chipped or broken. gear.

3. Screw clutch inoperative. 3. Replace the screw
clutch

Table 4B-1. Clutch Actuator Troubleshooting
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SUBSECTION 4C

TRANSMISSIONS

GENERAL

The information in this subsection covers
the removal, repair and installation of
the torque converter and pump drive.

PUMP DRIVE (53U84)

GENERAL. The pump drive used to
drive the hydraulic pumps on this ma-
chine is simply a three station gear box.
The pump drive is mounted at the rear of
the upper and driven by a propeller
shaft directly from the front of the en-
gine.

The input flange drive meshes with the
top pump drive gear and drives the oth-
er two pump drives through the interme-
diate gear. The two propel pumps are
mounted directly on the pump drive
flange adapters. The pump input shafts
engage with the splined adapters inside
the pump adapters.

REMOVAL. To remove the pump drive,
proceed as follows (see_Figure 4C-1| on

1. Remove the drain plug from the pump
drive and drain the lubricant into a con-
tainer. Inspect the drain plug for metal
chips, clean and install.

2. Remove the propel pumps from the
pump drive as described in Subsection
9B.

3. Disconnect the universal joint from
the pump input flange drive and remove
breather (11), reducer (10), and elbow
and tubing (12).

4. Support the pump drive with a suit-
able lifting device and remove the mount-
ing capscrews and lockwashers. The

pump drive weighs approximately 200
Ibs. Lower the pump drive from under
the upper.

5. Place the pump drive on a flat work
surface with the output side down. Re-
move dipstick (06) and set aside for as-
sembly.

DISASSEMBLY. To disassemble the
pump drive, proceed as follows (see

[Figure 4C-1]lon[page 4C-2):

1. Remove the capscrews holding cover
(02) to case (08). Pull the cover off and
remove gear (05) and bearings (04).

2. Turn the case over with the pump
drives facing up and remove capscrews
(18) and nuts (22).

3. Remove input adapter housing (27)
and flange drive (28).

4. Mark the position of pump adapters
(17) with relation to the case and remove
the pump adapters.

5. Remove output gears (14) with the
bearings from the case.

5. Remove and discard plastic cords (16)
and O-rings (29) from the pump
adapters.

7. Pull the bearings from the gears.
Bearings are press fitted to the gear
hubs.

8. Disassemble the flange drive from the
input adapter housing as follows:

A. Remove snap ring (24) that holds
flange drive (28) in adapter housing
(27) and snap ring (23) that retains
bearing (25).

Subsection 4C 4C-1



01. CAPSCREW . 11. BREATHER 21. STUDS

02. COVER 12. ELBOWS AND TUBING 22. NUTS

03. GASKET 13. BEARING 23. SNAP RING

04. BEARINGS 14. OUTPUT GEARS 24. SNAP RING

05. INTERMEDIATE GEAR 15. BEARING 25. BEARING

06. DIPSTICK 16. PLASTIC CORD 26. SEAL

07. DIPSTICK TUBE 17. PUMP ADAPTERS 27. ADAPTER HOUSING
08. CASE 18. CAPSCREW 28. FLANGE DRIVE

09. MAGNETIC DRAIN PLUG 19. O-RING

10. REDUCER 20. SLEEVE ADAPTERS

Figure 4C-1. Pump Drive (53U84)

B. Remove flange drive (28) from the
adapter housing.

C. Remove the bearing and seal (26)
from the adapter housing.

CLEANING, INSPECTION AND REPAIR.
Prior to assembly, all parts should be in-
spetted. The inspection procedure
should be followed carefully to insure
maximum wear life from the rebuilt unit.
Any questionable parts should be re-
placed to avoid making additional repairs
prior to the next scheduled overhaul.
To inspect the parts, proceed as follows:

1. Clean all of the components with a sui-
table cleaning solvent and dry thorough-

4C-2

ly with compressed air. Steam cleaned
parts should be oiled immediately after
drying.

Ry

CAUTION

Bearing must never be spun when
drying with compressed air.

2. All gasket material must be removed
from all surfaces of the pump drive com-
ponents.

3. Check all bearing balls and races for
pitted or spalled areas. Check bearing
axial and radial clearances. Check the



fit of bearings in the mating bores and
on shafts. Replace bearings which are
damaged.

4. Check all gear teeth and shaft splines
for cracks, broken teeth, and twisted
teeth. Replace damaged parts.

5. Replace snap rings that are worn or
bent.

6. Replace all O-rings, seals, gaskets,
and plastic cords when the pump drive is
assembled.

7. Inspect bores for wear, scratches,
grooves and dirt. Remove scratches and
burrs with crocus cloth.

8. Inspect mounting faces for nicks,
burrs, scratches, and foreign matter.

9. Inspect threaded openings for
damage. Chase damaged threads with
the correct size tap.

10. Replace the case and/or adapter
housing if cracked.

11. Inspect all machined surfaces for
damage that could cause oil leakage or
other malfunction of the part.

ASSEMBLY. To assemble the pump

drive, proceed as follows (see
Figure 4C-1|lon[page 4C-2):
NOTE

Lubricate all parts during assem-
bly with the lubricant specified in
Section | 1 1.

1. Press bearings (04, 13 and 15) onto
the gear hubs.

2. Position gear (05) in the bore of the
case.

3. Place a non-hardening sealant on both
sides of gasket (03) and install cover
(02) to case (08). Apply Loctite 262 to
capscrews (01) and torque to 200 ft-lbs.

4. Turn the case over and install gears
(14) in their proper places so that bail
bearings (13) seat squarely in the case
bore.

5. Insert O-rings (19) and plastic cord
(16) into pump drive adapters (17).

NOTE

Using old plastic cord (16) as tem-
plates, cut new lengths of plastic
cord to fit in the grooves in pump
adapters (17). Knead the plastic
cords into the appropriate
grooves. Install the plastic cords
so the cut ends will be nearest the
top of case (08) when the adapters
are installed.

6. Assemble studs (21) in the tapped
holes in the case.

7. Align the matchmarks and assemble
pump adapters (17) with capscrews (18)
onto ball bearings (15). Take care not
to cut plastic cords (16). Apply Loctite
262 to the capscrews and torque to 200
ft-1bs.

8. Assemble the flange drive to the input
housing adapter as follows:

A. Install seal (26) and press bearing
(25) into adapter housing (27).

B. Install snap ring (23) then insert
the flange drive into the adapter
housing.

C. Install snap ring (24) into the flange
drive groove.

9. Insert O-ring (19) into the groove in
the pump adapter.

10. Align the splines of the flange drive
with the splines in the output gear and
insert the adapter housing onto studs
(21).

11. Apply Loctite 271 to the studs and
torque the nuts to 150 ft-lbs.

INSTALLATION. To install the pump
drive, proceed as follows:

1. Raise the pump drive into position be-
tween the mounting supports. The pump
drive weighs approximately 200 Ibs.

2. Install and tighten the mounting cap-
screws and the lockwashers.

3. Place the adapter plate between the
universal joint and flange drive (28).
Install and tighten the attaching hard-
ware.
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4. Check for installation of the sleeve
adapters and install the propel pumps as
described in Subsection 9B.

5. Install the elbows and tubing to the
top of the pump drive. Set the tubing at
an angle slightly above the horizontal.

6. Replace the dipstick and fill the case
with the type and amount of lubricant as
specified in Section I|lIl. Check the dip-
stick for proper level.

7. Install the adapter and the breather
in the elbow at the end of the tubing.

TORQUE CONVERTER (532659)

General

DESCRIPTION. The torque converter
combines all the desireable character-
istics of a hydraulic torque multiplier
and a fluid coupling to transmit engine
power to the crane machinery. The tor-
gue converter automatically adjusts the
output torque to the load demand, and
permits the engine to operate at its most
effective output.

The torque converter employs the rotat-
ing housing principle. It is a single
stage, 2 phase type of converter with
three elements: pump, turbine and

stator For detailed specifications see
|Tab|e 4C-2 br page 4C-9|

The torque converter permits the engine
to operate at its most effective output.
It protects the engine from damaging
shock loads and harmful engine lugging
and stalling, thereby increasing the life
of the engine and equipment, and their
service availability. Because torque is
multipled hydraulically and automatically,
engine power is fitted to the load more
efficiently. This eliminates gear shift
guess and reduces operator fatigue.

Torque drive provides infinitely variable
torque ratios with the design range.

HYDRAULIC SYSTEM. A separate tank
serves as the oil reservoir for the con-
verter. A breather is provided for ex-
pansion and contraction of the oil.

The flow of oil, shown in[Eigure 4C-2]on
in the system is from the oil
reservoir through the oil pump to the
converter and back to the oil reservoir.

4C-4

Incorporated in this circuit are: an oil
filter, an oil cooler, pressure regulating
valves and pressure and temperature
gauges.

DESCRIPTION. The torque converter
consists of three elements, pump, tur-
bine and stator.

The torque converter is a rotating hous-
ing type of converter. The elements are
enclosed in a housing which consists of
the converter pump and the engine fly-
wheel. Greater flexibility I1s obtained
because the converter can function both
as a torque multiplier and a fluid coupl-

ing.

The converter pump is the input member
of the torque converter assembly and is
connected directly to the engine. The
vanes of the pump direct the oil against
the vanes of the turbine.

The turbine is splined to the converter
output shaft. The oil from the pump
drives the turbine, therefore transmit-
ting torque to the output shaft. The
vanes of the turbine direct oil against
the vanes of the stator.

The stator is designed to rotate in one
direction and to lock up when acted upon
(by oil from turbine) from the opposite
direction. When the stator locks up, it
provides the necessary reaction member
for torque multiplication, or it can free-
wheel when torque multiplication demand
decreases.

To accomplish this function, the stator is
mounted on a cam and rollers on the con-
verter ground sleeve. The cam and roll-
er arrangement permits the stator to
rotate in one direction only, namely, in
the direction of the converter pump and
turbine. A similar arrangement is the
bicycle coaster brake which allows the
pedals to rotate forward only.

The oil pump is mounted in the converter
housing and is driven by the hub of the
converter pump. The oil pump provides
charging pressure and cooling flow for
the converter through internal passages.
When the engine runs, the pump oper-
ates.

The pressure regulating valves, located
in the charging oil pump cover, control

the oil pressure to the converter circuit
(see |[Figure 4C-2|on page |4C-5)
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This system charges the converter.
When the desired pressure is reached in
this system, the converter pressure reg-
ulator valve opens and allows excess oil
to return to the inlet side of the pump.
In coming oil from the oil pump flows
through internal passageways in the
converter housing and through the
ground sleeve. It enters the converter
elements between the converter pump
and stator. The oil leaves the converter
elements between the turbine and stator
and flows inside the ground sleeve along
the output shaft and out through a pas-
sageway in the converter housing to the
oil reservoir by way of the oil filter and
oil cooler.

OPERATION.. The torque converter
functions in two distinct phases - multi-
plying torque hydraulically and operat-
ing as a fluid coupling. The load
deter-mines the phases in which the con-
verter operates.

Converter phase means that the stator is
stationary [locked up). As a result, the
greatest possible torque multiplication of
input torque to output torque is taking
place.

Since the stator is stationary (locked
up), the oil leaving the turbine is di-
rected back to the pump by the vanes of
the stator in the same direction the pump
is turning. This redirects oil flow then
aids the pump and is the key to torque
multiplication.

The torque converter goes into the fluid
coupling phase as the turbine speed
nears the speed of the pump. Since the
turbine is connected directly to the out-
put shaft, as the demand for torque mul-
tiplication decreases, the flow of oil
wihtin the converter cahanges. This
change of oil flow acts upon the opposite
side of the stator, causing it to free-
wheel. As the turbine speed approaches
pump speed, the input torque to output
torque ratio is approaching 1 to 1.

If the turbine slows down and the de-
mand for output torque increases, the
converter automatically multiplies torque.
The stator locks up, thus reverting to
converter phase operation.

In this unit the clutch is over running

(freewheeling) anytime the converter
pump is driving the turbine.

4C-6

When the engine RPM is reduced and the
converter turbine attempts to rotate
faster than the pump, the sprag-type
clutch locks up. This connects the con-
verter output shaft mechanically to the
engine, utilizing full engine compression
for lowering light loads. The clutch re-
leases instantly when engine power is
applied to the machinery.

Preventative Maintenance

CHECKING CONVERTER-IN OIL PRES-

SURE. The charging oil pump pressure
(converter-in) should be 50 psi (345
kPa) and 80 psi (552 kPa) maximum at
full throttle stall condition. The maxi-
mum permissible pressure at full
throttle, no load, is 120 psi (827 kPa)
It is most important that the values not
exceed the limits given. This pressure
can be checked at either of the two con-

V, - ssure check points
(Figure 4C-4 |on|page 4C-7)  on the
charging oil pump. he pressure is
not normal, refer to on

METAL CONTAMINATION OF OIL. If the
oil in the hydraulic system becomes con-
taminated with metal particles, all the
components of the hydraulic system -
torque converter, oil lines, filters, res-
ervoir, strainer, cooler, valves and oil
pumps. must be thoroughly cleaned
usually means overhaul of the compon-
ents. Metal particles in the oil (except
for the minute particles normally trapped
in the oil filter) are evidence of failure
of some part, either in the converter or
in the transmission.

CHECKING FOR LOCKED STATOR. If it
should become necessary to check for a
locked stator by observing temperature
drop rate, increase converter-out tem-
perature to 230°F (110°C) by stalling the
converter output shaft at full throttle
Release the converter output shaft and
immediately check the rate of temper-
ature drop with no load on the converter
and maximum input RPM. Temperature
should start to drop after 15 seconds.

A slow temperature drop rate indicates
that the stator probably is locked. A
rapid temperature drop rate indicates
normal stator operation.

CHECKING ENGINE CONVERTER
ALIGNMENT. If the engine has been ov-
erhauled, or if the converter pilot bear-
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ing was defective at converter overhaul,
check the converter installation as out-
lined below.

Check the runout of the engine crank-
shaft with the engine bell housing face.
This should not exceed 0.013 of an inch
(0.33 mm). If the runout does exceed
0.013 (0.33 mm). See Engine Repair,
Section 11.

Check the runout of the engine flywheel
housing pilot diameter with the engine
crankshaft. This should not exceed
0.013 of an inch (0.33 mm). If the run-
out does exceed 0.013 (0.33 mm). See
Engine Repair, Section 11 before continu-

ing.

Check to see whether seal rin (see item
10, Figure 4C-39 on page 4C-341, is
preventing the cover from adequately
squeezing the bearing outer race. The
seal chamfer must be large enough to
prevent the seal from overlapping the
chamfer and holding the cover away from
the flywheel.

If misalignment between the engine and
converter is found to be excessive, do
not install the converter until it is cor-
rected. Misalignment puts abnormal
loads on the pilot bearing and could con-
tribute to a premature bearing failure.

OIL SEAL DRAIN LINE. Excessively
high converter operating temperature
will sometimes result in oxidation of the
oil, causing carbon deposits to occur in
the hydraulic system. The seal drain

line will become restricted sufficiently to
cause a pressure buildup at the pump
hub seal. Leakage or complete failure of
the pump hub seal will result. Remove
the seal drain line from the converter
housing periodically and check for car-
bon buildup. If any carbon is evident,
remove the deposit and reinstall the fit-
ting and seal drain line. Watch the
engine flywheel housing drain hole for
indications of leakage at the pump hub
seal. If the problem of carbon buildup
persists, correct the conditions causing
high operating temperatures.

Troubleshooting

The information in Table 4C-1 on page
4C-8 will help you locate the source of
converter trouble. This table is organ-
ized to cover troubles that may occur
first - due to improper maintenance.
Remember that the converter is part of
the power package, and, therefore, the
whole package must be considered when
running down the source of trouble.

Removal

If the torque converter is to be removed
at the time the engine is removed, refer
to the topic Engines, in Subsection 4A.
The torque converter can be removed
from the upper without removing the en-
gine by following this procedure.

1. Remove the machine house sheet metal
over the torgue converter, as necessary.

2. Disconnect the clutch operating mech-
anism from the torque converter.

3. Disconnect the propeller shaft from
the torque converter.

4. Drain the hydraulic reservoir. Mark
and disconnect the hydraulic lines to the
torque converter. Plug the lines to pre-
vent the entry of dirt.

5. Disconnect the leads from the temper-
ature and pressure sending units at the
top of the torque converter.

6. Disconnect all necessary electrical and
mechanical items from the torque con-
verter. Make a visual inspection to make
sure everything has been disconnected
and out of the way to allow removal of
the torque converter.
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7. Fully support the torque converter
with a suitable slifting device and remove
the capscrews and lock washers securing
the torque converter to the engine.

8. Slide the torque converter STRAIGHT
BACK from the engine to disengage the

torgue converter disconnect clutch as-
sembly from the clutch drive gear.

9. Remove the torque converter and
clutch as an assembly. This assembly
weighs approximately 600 Ibs

3. Excessive oil flow to transmission

CAUSE REMEDY
A. LOW CONVERTER CHARGING PRESSURE
1. Low o0il supply 1. Add oil
2. Gil line leakage 2. Check for air leaks 1in suction

lines and oil leaks in pressure lines
3. Check operation of clutch pressure

cient converter range
7. Stator locked

8. Stator stalled without rollers or

springs (low stall speed)

valve, converter bypass valve and

transmission driven pump

4. Plugged inlet line or screen 4. Check inlet line and screen; clean
if necessary

5. Defective oil pump 5. Check for wear in oil pump

6. Suction screen uncovered 6. Low oil level or improper instal-
lation of screen. Correct as re-
quired

7. 0il1 foaming 7. 0il1 return line not below oil lev-
el in sump

B.HIGH OIL TEMPERATURE

1. Low ol Tevel (low flow rate) 1. Add oil

2. High oil level 2. Drain oil to full mark

3. Low water level in cooling system 3. Add water. Check for leaks

4. Low converter charging pressure 4. Refer to A, above

5.]C1ogged or dirty heat exchanger or | 5. Clean or replace as necessary

filter

6. Operating too long in an ineffi- | 6. Readjust work cycle to allow con-

verter operation in an efficient con-
verter range

7. Check for low top speed of equip-
ment
8. Disassemble converter and install

rollers or springs

C. HIGH ENGINE SPEED AT CONVERTER
STALL

1. Low oil supply 1. Add oil

2. Low converter charging pressure 2. Refer to A, above

3. High oil temperature 3. Refer to B, above

D. LOW ENGINE SPEED AT CONVERTER

STALL

1. Low engine output torque 1. Tune engine and check output

2. Converter element interference 2. Check for noise at stail. Over-
haul converter if necessary

3. Stator installed without rollers 3.1Disassemb1e converter and install
rollers

Table 4C-1. Converter Troubleshooting (Part 1 of 2)
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CAUSE

REMEDY

E. LOSS OF POWER

1. Stator installed without rollers
(low stall speed)

2. Low converter charging pressure

1. Disassemble converter and install
rollers

2. Refer to A, above

3. Low engine speed, at converter | 3. Refer to D, above
stall

F. MANUAL INPUT DISCONNECT CLUTCH

SLIPPAGE

1. Clutch facing wear
2. Grease on faces

1. Adjust clutch
2. Clean parts

Table 4C-1. Converter Troubleshooting (Part 2 of 2)

Rotation

Designed to operate with
right hand rotating engine

Torque multiplication ratio at stall

3.44 to 1

Integral charging oil pump capacity

19 gpm (71 1pm) at 1800 RPM
converter input speed

Converter-in o0il pressure

Maximum at full throttle stall
Maximum at full throttle no load

Minimum at full throttle stall condition

50 psi (345 kPa
80 psi (552 kPa
120 psi (827 Kpa

Main oil pressure (clutch pressure valve)

140-175 psi (965-1206 kPa)

Converter oil outlet max. temperature

250°F (121°C)

0i1 cooled by

Heat exchanger

Converter oil capacity

5-1/2 gal (20.8 Litres)

Number of stages

1

Number of phases

2

Number of elements

3 (pump, turbine, stator)

Output shaft

Industrial

Flywheel housing

SAE 1

Table 4C-2. Specifications and Data

Tools, Equipment

EQUIPMENT NEEDED. Proper equipment
should be available before overhaul is
started-a suitable hoist, proper hand
tools, receptacles for small parts, an ar-
bor press, and a converter teardown

stand. Although convenient, the latter
two are not necessary.

SPECIAL  TOOLS. [Table 4C-3 | on
4C-14 |lists the specral tools, their part

numbers and their use. Special tools are

Transmissions 4C-9
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Figure 4C-5. Special Tools for Torque Converter Overhaul

available through the Kent-Moore Tool
Division, 1501 S. Jackson St., Jackson,

for these tools. Refer to

igure 4C-6 on page 4C-11 through
Figure 4C-9 on page 4C-13 for other
special tools that can be fabricated local-

ly.

!’ ii203. Refer to[figure 4C-51on
4C-10

Parts Care

HANDLING. Handle the converter parts
with care. Nicks, scratches or dents
caused by careless handling of parts can
cause subsequent converter failure.

4C-10

NEW PARTS NEEDED. Replace all
gasket, worn seal rings and cotter pins.
If the converter has been subjected to
excessive heat, replace all springs and
rubber seals. Handle rubber and metal
seal rings with care to prevent damage.

Cleaning and Inspection

DIRT, ABRASIVES HARMFUL. Whenever
the converter contains dirt or other ab-
rasive matter, unnecessary wear will re-
sult. Inspect all parts for abrasive
material any time the converter is disas-
sembled. Metallic contamination of oil is
evidence of the failure of some part in
the converter. When metal particles are
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Figure 4C-7. Spanner Wrench for Input Disconnect Clutch Lock Nut

found, the converter must be thoroughly
cleaned. All oil lines and cooler pas-
sages should be cleaned.

CLEANING PARTS. All metallic parts
except bearings should be cleaned thor-
oughly with dry cleaning solvent, vola-

52181

Figure 4C-8. Puller and Sleeve for
Converter Pump Bearing

4C-12

tile mineral spirits, paint thinner, or by
the steam cleaning method.

Parts should be dried with compressed
air. Steam cleaned parts should be oiled
immediately after drying.

Clean oil passages by working a piece of
wire back and forth through the pas-
sages and flushing them with cleaning
solvent or paint thinner. Dry the pas-
sages with compressed air.

Examine parts, especially oil passages,
after cleaning to make certain they are

entirely clean. Reclean them if neces-
sary.
CLEANING BEARINGS. Thoroughly

wash bearings that have been in service
in dry cleaning solvent, volatile mineral
spirits or paint thinner.

If the bearings are particularly dirty or
filled with hardened grease, soak them in
solvent before trying to clean them.
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Before inspection, oil bearings with the
same type of oil that will be used in the
converter.

NOTE
Never dry bearings with com-

pressed air. Do not spin bearings
while they are not lubricated.

Since dirt or grit in ball bearings is usu-
ally responsible for bearing failures, it

is important to keep bearings clean dur-
ing installation and removal. Observance
of the following rules will do much to in-
sure maximum bearing life:

*Do not remove the wrapper from new
bearings until ready to install them.

*Do not remove the grease in which new
bearings are packed.

*Do not lay bearings on a dirty work-
bench; place them on clean paper.

NAME NUMBER USE

Charging oil pump J 4850 To remove needle bearing from pump body;

needle bearing re- to install needle bearing in pump driven

placer gear; to install sleeve into pump body

Charging oil pump | J 4523-A To install drive shaft needle bearing in

drive shaft needle pump body

bearing replacer

Snap ring pliers J 8039 To remove and install snap rings

Charging oil pump | J 4852 To remove oil pump rear bearing sleeve

rear bearing sleeve from oil charging pump

puller

Charging oil pump J 23907-1 Used with adapter J 8117 to remove charg-

idler gear shaft re- ing oil pump idler gear shaft from con-

mover (slide hammer verter housing

puller)

Charging oil pump | J 8117 Used with puller J 23907-1 to remove

idler ear shaft re- charging oil pump idler gear from convert-

mover (adapter) er housing

Converter pump hub J 7475 To press pump hub oil seal into converter

seal replacer housing

Spanner wrench J 6534-02 To remove and install stator roller race
retainer nut

Converter overhaul TSD 20183 To support converter during overhaul

Overcenter discon- TSD 20231 To remove and install overcenter discon-

nect clutch lock nut nect clutch lock nut

wrench

Puller and sleeve To remove converter pump bearing

for converter pump

bearing

Table 4C-3. Special Tools

*|f assembly is not to be completed at
once, wrap or cover the exposed bear-

4C-14

ings with clean paper or cloth to keep
out dust.



INSPECTING CAST PARTS, MACHINED
SURFACES. Inspect bores for wear,
grooves, dirt and scratches. Remove all
scratches and burrs with crocus cloth.
Remove foreign matter. Replace parts
that are deeply grooved or scratched.

Inspect all oil passages for obstructions.
If an obstruction is found, remove it
with compressed air or by working wire
back and forth through the passage and
flushing it out with cleaning solvent.

Inspect mounting faces for nicks, burrs,
scratches and foreign matter. Remove
such defects with crocus cloth or a soft
stone. If scratches are deep, replace
the defective part.

Inspect threaded openings for damaged
threads. Chase damaged threads with
the correct size used tap.

N e o o

CAUTION

A new tap can cut oversize.

Inspect all machined surfaces for damage
that could cause oil leakage or other mal-
function of the part. Rework or replace
the defective parts.

INSPECTING BEARINGS. Inspect bear-
ings for roughness of rotation. Replace
a bearing if its rotation is still rough af-
ter cleaning and oiling.

Inspect bearings for scored, pitted,
scratched, cracked, or chipped races,
and for indication of excessive wear of
rollers or balls. If one of these defects
if found, replace the bearing.

Inspect a defective bearing’s housing
and shaft for grooved, burred or galled
conditions that would indicate that the
bearing has been turning on its housing
or shaft. If the damage cannot be re-
paired with crocus cloth, replace the
defective part.

When installing a bearing on a shaft,
heat the bearing to 300°F (149°C) on an
electric hot plate or in an oil bath. Coat
the mating surface with white lead and
use the proper size installation sleeve
and an arbor press to seat the bearing.

If a bearing must be removed or installed
without a sleeve, be careful to press on-
ly on the race which is adjacent to the

mounting surface. If an arbor press is
not available, seat the bearing with a
drift and hammer, driving against the
supported race.

INSPECTING BUSHING, THRUST WASH-
ERS. Inspect bushings for scores,
burrs, roundness, sharp edges and evi-
dence of overheating. Remove scores
with crocus cloth. Remove burrs and
sharp edges with a scraper or knife
blade. If the bushing is out of round,
deeply scored or excessively worn, re-
place it using the proper size replacer.

NOTE

Sometimes it is necessary to cut
out a defective bushing. Be care-
ful not to damage the bore into
which the bushing fits.

Inspect thrust washers for distortion,
scores, burrs and wear. Replace the
thrust washer, if it is defective or worn.
It is much less expensive to replace such
parts than to replace converter elements,
which can fail due to defective bearings,
bushings or thrust washers.

INSPECTING OIL SEALS, GASKETS. In-
spect seal rings for cuts, hardness or
other indications of deterioration. Re-
place the seal rings if these defects are
found.

When replacing lip type seal rings, make
sure the spring loaded side is toward the
oil to be sealed in (toward the inside of
the unit). Use a nonhardening sealing
compound on the outside of the seal to
help prevent oil leaks.

Replace all composition gaskets.

Inspect hook type seal rings for wear,
broken hooks and distortion.

Install a new hook type seal ring if it is
worn so much that there is no gap be-
tween the hooks of the seal ring when it
is installed.

INSPECTING GEARS. Inspect gears for
scuffed, nicked, burred or broken
teeth. If the defect cannot be removed
with a soft stone, replace the gear.

Inspect gear teeth for wear that may
have destroyed the original tooth shape.
If this condition is found, replace the
gear.

Transmissions 4C-15
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Figure 4C-10. Torque Specifications

4C-16



Inspect the thrust faces of gears for
scores, scratches and burrs. Remove
such defects with a soft stone. If
scratches and scores cannot be removed
with a soft stone, replace the gear.

INSPECTING SPLINED PARTS. Inspect
splined parts for stripped, twisted,
chipped, or burred splines. Remove
burrs with a soft stone. Replace the
part if other defects are found. Spline
wear is not considered detrimental except
where it affects tightness of fit of the
splined parts.

INSPECTING THREADED PARTS. In-
spect parts for burred or damaged
threads. Remove burrs with a soft stone
or fine file. Replace damaged parts.

INSPECTING SNAP RINGS. Inspect all
snap rings for nick, distortion and ex-
cessive wear. Replace the part if one of
these defects is found. the snap ring
MUST snap tight in its groove for proper
functioning.

INSPECTING SPRINGS. Inspect all
springs for signs of overheating, perma-
nent set or wear due to rubbing adjacent
parts. Replace the spring if any one of
these defects is found.

Disassembly

REMOVAL OF CHARGING OIL PUMP. To
remove the charging oil pump, proceed
as follows:

1. Position the converter, on the discon-
nect clutch end, on the disassembly
table.

2. Remove the six bolts and lock washers
from the pump assembly. Remove the
assembly and gasket (see_Figure 4C-11).

REMOVAL OF OVERCENTER DISCON-
NECT CLUTCH ASSEMBLY. To remove
the clutch assembly, proceed as follows:

1. Remove two bolts (5, |Figure 4C-38 pn
[page 4C-33) and lockwashers ar re-
tain the converter housing access cover

(4).

2. Remove cover (4) and Gasket (3).

3. Remove 36 converter pump--
to--converter drive housing bolts (12,

Figure 4C-39]lon[page 4C-34).

PUMP ASSY

Figure 4C-11. Removing (or
Installing) Charging Oil Pump

4. Remove eleven converter
housing--to--disconnect clutch housing
bolts (24, [Figure 4C-38 |on[page 4C-33)
and lock washers (25).

5. Using an eyebolt in the end of the
output shaft or a sling attached to the
converter housing, lift the converter up,
leaving the disconnect clutch housing as-
sembly on the table.

REMOVAL OF CONVERTER ELEMENTS.
To remove the converter elements, pro-
ceed as follows:

1. Remove snap ring (9[_Figure 4C-40] on
[page 4C-35) from converter output shaft

(3,[Eigure 4C-27|on[page 4C-22).

2. Remove the inner race of bearing (10,

Figure 4C-40 Jon [page 4C-35) and turbine

assembly with over-running clutch (14
through 18).

SPANNER WRENCH--

RETAINING NUT -

“ N [
» RS .

= FRE\;HEEL [
e ROLLER RACE 4]
it
Figure 4C-12. Removing (or

Installing) Freewheel Roller Race
Retaining Nut

Transmissions 4C-17



CONVERTER HOUSING TORQUE CONVERIER PUMP

Figure 4C-13. Removing (or
Installing) Lock Strips

3. Remove snap onverter

outp shaft (3,|Figure 4C-27 |on|page
auipul [page]

4. Remove stator assembly (2 through 4,
Figure 4C-39]on[page 4C-34).

5. Straighten the staked section of the
freewheel roller race retaining nut (13).

6. Using spanner wrench J 6534, remove
the retaining nut (see|Figure 4C-12 pn
page 4C-17).

7. Remove freewheel roller race and spa-
cer.

8. Remove 12 bolts, six lock strips and
the split retainer that retains the con-
verter pump (see|Figure 4C-13 land
[Figure 4C-14).

9. Remove the converter pump.

10. The converter pump hub and bearing
may come off with the converter pump.
If not, remove the hub and bearing (see

[Eigure 4C-15]on [page 4C-19).

11
C-1

. Remove ' ground
(see|Figure 4C-16 |on[page]
4C-19).

REMOVAL OF OUTPUT SHAFT. To re-
move the output shaft, proceed as fol-
lows:

1. Position the converter housing with

the output shaft up (sed_Eigure 4C-17] on
page 4C-19).

4C-18

4C-19).

CONYERTER PUMP

s1'er

Figure 4C-14. Removing (or
Installing) Split Retainer Plate

2. Remove the eight bolts and lock wash-
ers from the bearing retainer.

3. Remove the retainer and the shims
from the bearing housing. If necessary,
use jackscrews.

4. Remove the six bolts and lock washers
from the bearing housing.

5. Using jackscrews, remove the bearing

housing and g converter
housing (see |Figure 4C-18|on |[page

6. The output shaft may come out with
the bearing housing. Remove the bear-
ing housing from the shaft. If the out-
put shaft does not come out when the
bearing housing ij removed, [eLTove the

shaft (see |Figure 4C-19 |on [page
4C-20)|. A sleeve, two seal rings and
two roller bearings will come off with the
shaft.

Rebuild of Subassemblies

TORQUE CONVERTER HOUSING. To re-
build the torque converter, proceed as
follows (see Figure 4C-38 lon page

1. Remove the square head plug, seal
ring and lock washer from the rear of
the converter housing.

2. Install the slide hammer remover J3187
and adapter J4857 in the threaded hole in
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Figure 4C-15. Removing Converter
Pump Hub and Bearing

the oil pump idler gear shaft (see
[Figure 4C-21]on[page 4C-20)

3. Remove the shaft, being careful that
the oil pump idler gear does not drop out
of the housing.

4. Remove _the oil pump idler gear assem-
bly (see |Figure 4C-22 |on .

5. Oil pump drive gear (2,|Figure 4C-38|

on[page 4C-33) and converter pump hub

oil seal (1) generally are not removed.
If either the gear or seal needs to be re-
placed, collapse the oil seal with a drift
and hammer and remove the oil seal.
The gear can then be removed.

i 4 :-—

Figure 4C-16. Removing (or
Installing) Seal Rings from Ground
Sleeve

Figure 4C-17. Removing (or
Installing) Bearing Retainer and
Shims

6. Ordinarily, converter ground sleeve
(18) is not removed. If it needs to be
replaced, position the converter housing
in a press, front side up, and press the
ground sleeve out of the housing (see
Figure 4C-23 |on page 4C-21). Remove
the ground sleeve key and dowel pin
from the ground sleeve.

7. Clean and inspect parts as explained
nder “Cleaning and Inspection” on page
4C-10

8. If the ground sleeve was removed, in-
stall dowel pin (16, [Figure 4C-38|on
[page 4C-33) in ground sleeve key (17)
and install the key on the new ground
sleeve (18) so that the end of the key is

\. HOUSING

Figure 4C-18. Removing Bearing
Housing

Transmissions 4C-19



flush with the face of the ground sleeve.
Notice that the dowel pin hole in the key
is off center. Press the ground sleeve
and the key into the housing (see

Figure 4C-24]on [page 4C-21).

aQ__If ail pump drive ear (2,
|Figure 4C-38|on|page 4C-33)|and con-
verter pump hub oil seal (1) were re-
moved, install the gear. Install the oil
seal with the spring side toward the
gear, using replacer J 7475.

10. Position the converter on the table
with the rear end up.

11. Install the charging oil pump idler
gear assembly by positioning the gear in
the housing bore (see |Figure 4C-22 |on
page 4C-21) andI_Ln_s_LaJ_L_n.g_o_lJ_p.Iump idler
gear shaft (12 |Figure 4C-38|on page
in its bore. Use a soft drift or a

bolt of the proper size threaded into the
shaft and tap the shaft into place.

~— -y
JRY

e = ~—= ROLLER BEARING

OUTER RACE
Of
FRONT
ROLLER BEARING™

Figure 4C-19. Removing (or
Installing) Output Shaft

12. Install the lock washer, seal ring and

square head plug into tlh_E_Q_Ll_p_LL[D_D_LdJ_e_i
gear shaft bore (see|Figure 4C-20).

Torque the plug to 80-100 ft-lbs.

CONVERTER PUMP AND HUB ASSEM-
BLY. To rebuild the converter pump
and hub, proceed as follows (see

[Figure 4C-391on [page 4C-34):

1. The converter pump was removed
when the converter was disassembled in-
to subassemblies. No further disassem-
bly is necessary.

4C-20

Figure 4C-20. Removing (or
Installing) Plug from Converter
Housing

2. Remove seal ring (16, |Figure 4C-39
onlpage 4C-34) from conve

(17).

3. Press double row ball bearing assem-
bly (8) from converter pump hub (17).

4. Clean and inspect parts as explained
under “Cleaning and Inspection” on page
4C-10.

5. Install double row ball bearing assem-
bly (08), seal ring, groove side up, into
bearing pump hub an. Press the
bearing until it is firmly seated in the
hub.

REMOVER
23907 -1

Figure 4C-21. Removing Oil Pump
Idler Gear Shaft



Figure 4C-22. Removing (or
Installing) Oil Pump Idler Gear

6. Install seal ring (16) onto pump hub
(17).

STATOR. To rebuild_th r ro-
ceed as follows (see|Figure 4C-39|on
[page 4C-34):

1. Remove rollers (4) and springs (3)
from stator (2).

2. Do not remove the rivets from the sta-
tor assembly. If any part of a stator as-
sembly is worn or damaged, the assembly
must be replaced.

3. Clean and inspect parts as explained

nder “Cleaning and Inspection” on page
4C-10.

, PRESS RAM

Figure 4C-23. Removing Ground
Sleeve

Figure 4C-24. Removing Ground
Sleeve from Housing

4. Install the freewheel rollers and

i the stator cam (see
Figure 4C-25 bn Ipage 4C-22)] Rollers
and springs may be retained with a
heavy coating of oil soluble grease.

5. Install the springs in the deep end of
the stator pocket, with the end of the
spring contacting the roller toward the
bore of the stator (se¢ Figure 4C-26] on
[page 4C-27).

CONVERTER TURBINE ASSEMBLY. To
rebuild the turbine assembly, proceed as

ollows (see [Figure 4C-40 |lon page
4C-35):

1. Remove snap ring (14) from converter

e (1,|Figure 4C-39|on page
4C-34)

2. Remove sprag clutch race (17) with
bearing assembly (15) and retainer (16).

3. Press bearing assembly (15) from race
(17) and remove retainer (16).

4. Remove sprag as m
converter turbine (1, |Figure 4C-39 |on
[page 4C-34).

5. Do not remove the rivets from the
turbine. If the turbine assembly is worn
or damaged, the assembly must be re-
placed.

6. Clean and inspect parts as explained

inder “Cleaning and Inspection” on page
4C-10.

Transmissions 4C-21



Figure 4C-25. Installing Stator
Springs and Rollers

7. Install retainer (16) in sprag race
(17).

8. Install bearing assembly (15) in sprag
race (17). Press the bearing until it is
firmly seated against the retainer in the
race.

9. Install sprag clutch assembly (18),
flange side out, onto converter turbine
(1,[Figure 4C-39]|on[page 4C-34).

10. Install the bearing with the race and
retainer onto the turbine assembly.
Press the bearing until it is firmly seated

against the shoulder on the turbine as-
sembly.

01. SEPARABLE QUTER RACE ROLLER BEARING

02. HOOK-TYPE SEAL RINGS

03. CONVERTER OUTPUT SHAFT

04. KEY

05. SEPARABLE OUTER RACE ROLLER BEARING
ASSEMBLY

06. SLEEVE

07. GASKET

08. BEARING RETAINER HOUSING

09. LOCKWASHER, 1/2

10. HEXAGON-HEAD BOLT, 1/2-13x 1-7/8

11. DUAL OIL SEAL

12. BEARING RETAINER

13. GASKET

14. LOCKWASHER, 3/8

15. HEXAGON-HEAD BOLT, 3/8-16 x 1-1/4

16. SHIM — 0.005 IN. {0.127 mm), 0.010 IN. {0.254 mm)
and 0.025 IN. (0.635 mm)

STATOR CAM

ROLLER
SPRING

Figure 4C-26. Spring and Rollers in
Stator Cam

11. Install snap ring (14).
OUTPUT SHAFT AND BEARING RE-

TAINER. To rebuild the output shaft,
proceed as follows (se¢ Figure 4C-27):

1. Remove two hook type seal rings (2)
from output shaft (3).

2. When it is necessary to replace roller
bearing assemblies (1) and (5), support
the shaft and bearing assembly, small
end up, on two steel plates in an arbor
press. The plates must be placed be-
tween the two bearings, making certain
that only the inner race of the bearing

Figure 4C-27. Exploded View of Output Shaft and Flange 15
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rests on the plates. Press the shaft out
of the front roller bearing.

3. If the rear bearing must be removed,
use a hammer and chisel to crack sleeves
(6) over the key way slot. This will loo-
sen the sleeve so that it can be removed.
Then place the shaft, rear end up, in a
press. Place the bearing inner race on
the plates and press the shaft out of the
sleeve and the rear output bearing.

4. Do not remove lip type oil seal (11)
from bearing retainer (12) unless re-
placement is necessary. If necessary,
remove the seal.

5. Clean and inspect the parts as ex-
plained under “Cleaning and Inspection”
on page 4C-10.

6. If oil seal (11) was removed from bear-
ing retainer (12), install new replace-
ment. Press the new seal from the
chamfered end of the retainer, spring
side of seal toward the chamfered end of
the retainer, flush to 1/16 inch (1.5875
mm) below the bottom of the chamfered.

7. If roller bearings (1 and 5) were re-
moved, support shaft (3), small end up,
in an arbor press. Install a roller bear-
ing on the shaft so that the thick side of
the inner race is down. Press the bear-
ing onto the shaft until it firmly seats
against the shoulder of the shaft.

8. Turn the shaft end for end and press
the other roller bearing onto the shaft in
the same manner.

9. Heat sleeve (6) to approximately 350°F
and press it onto the shaft until it is
seated against the bearing.

10. Install two hook type seal rings (2)
on the output shaft.

CHARGING OIL PUMP. To rebuild the
charge pump, proceed as follows (see
[Figure 4C-41]lon[page 4C-36):

1. Remove the converter pressure regu-
lator valve plug, gasket, spring and
valve from the pump cover (see

[Figure 4C-28]on[page 4C-24).

2. Remove 6 bolts and lock washers re-
taining pump cover.

3. Remove the pump cover and gasket.

T VALVE

SPRING PLUG

Figure 4C-28. Removing (or
Installing) Converter Pressure
Regulating Valve

4. Remove the snap ring, clutch pres-
sure regulator valve and spring from the

pump cover (see Figure 4C-29 on page
4C-24).

5. Do not remove the needle roller bear-
ing from the pump cover unless replace-
ment is necessary. If necessary,
collapse the bearing, being careful to not
damage the bearing bore in the cover
and remove the bearing.

6. Remove the oil pump driven gear and
bearing as an assembly (see
Figure 4C-30l on[page 4C-24) Do not re-
move the bearing from the gear unless
replacement is necessary. If necessary,
remove the bearing.

7. Remove charging pump driving gear
shaft and driving gear (sed_FEigure 4C-37]
on[page 4C-25).

8. Remove the hook type seal ring from
the shaft gear.

9. Do not remove the O-ring seal or nee-
dle roller bearing from the oil pump
housing unless replacement is necessary.
If necessary, remove seal and bearing,
using replacer J 4850. Press or drive
the seal and bearing out of their bore in-
to the pocket of the pump body (see

[Figure 4C-32]on [page 4C-25).

10. Do not remove sleeve (25,
[Figure 4C-41|on [page 4C-36] from the oil
pump body unless replacement is neces
sary. If necessary, drive the sleeve out
of the pump body (sed¢_Figure 4C-33|on
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CLUTCH PRESSURE REGULATOR VALVE

surmc———1::)

Figure 4C-29. Removing (or
Installing) Clutch Pressure
Regulating Valve

4C-25). Use puller J4852 or a steel
disk 1/4 x 1.370 inch (6.35 x 34.798 mm)
in diameter. Remove the pipe plug from
the rear of the pump body. Place the
disk in the slot behind the sleeve, align-
ing the disk with the sleeve. Insert a
drift through the pipe plug hole in the
rear of the pump body and place the
drift against the disk. Press or drive
the sleeve out of its bore.

11 plugs (28, 29, 30 and
31|Figure 4C-41 |on[page 4C-36)] from
body
(27) unless replace is necessary or for

cleaning purposes. If necessary, remove
the plugs.

Ol PUMP DRIVEN GFAR
BEARING

Figure 4C-30. Removing (or
Installing) Oil Pump Driven Gear

4C-24

O PUMP DRIVING GEAR

Figure 4C-31. Removing (or
Installing) Drive Gear and Shaft

12. Clean and inspect the parts as ex-
plained under “Cleaning and Inspection
on page 4C-10.

13. If sleeve (25) was removed from the
oil pump body, install a new
replacement. Press the new sleeve with
the chamfer on the inside diameter facing
up, into the body untl it is firmly
seated. Use tool J 4850 for installing the
sleeve.

14. If bearing assembly (23) and seal
ring (22 were removed from oil pump
body (27), install new replacements. In-
stall the bearing, pressing against the
numbered end of the bearing cage, flush
to 0.090 to 0.100 inch (2.286 to 2.540
mm) below the edge of the bearing bore.

NEEDLE BEARING

Figure 4C-32. Removing Needle
Bearing from Pump Body



Figure 4C-33. Removing Oil Pump
Bearing Sleeve

Install the seal ring, flush to 0.020 to
0.030 inch (0.508 to 0.762 mm) below the
edge of the bearing bore.

15. Install the hook type seal ring onto
the pump drive shaft.

16. install oil pump driving gear and
while holding it in position, install the
driving gear shaft (see[ Figure 4C-371).

17. If needle roller bearing was removed
from the pump driven gear, install new
replacement. Install bearing, pressing
on the numbered end of the bearing cage
and into the chamfered end of the gear,
flush with the bottom of the chamfer in
the gear.

18. Install the assembled gear and bear-
ing into the oil pum body (see

[Figure 4C-30]on [page 4C-24).

19. If the needle roller bearing was re-
moved from the oil pump body cover, in-
stall new replacement. Install the
bearing, pressing on the numbered end
of bearing cage, until the bearing is
firmly seated in the pump cover.

20. Install the clutch pressure regulator

valve spring, valve and sn;
oil pump body cover (see |[Figure 4C-29

on page 4C-24).

21. Install the oil pump body cover gas-
ket and assembled cover onto the oil
pump body and secure with six bolts and
lock washers.

22. Install converter pressure regulator
valve, spring, gasket and plug in pump
cover (sed Figure 4C-28| on[page 4C-24).

23. Install plugs (28, 29, 30 and 31,
[Figure 4C-41]lon[page 4C-36).

INPUT DISCONNECT CLUTCH. To re-

build the discci_n_n_e_c_t_cj_u_Lc_h_p_Laceed as
follows (see |Figure 4C-34 lon page

4C-26):

1. Using a bearing puller, remove ball
bearing assembly (51) from the end of
the converter drive shaft.

2. Remove four bolts (32) and lock wash-
ers (33) securing access cover (34).

3. Disconnect the two grease fittings (25
and 36) and nuts (26 and 37) from the
bearing lube tubes (27 and 38). Remove
access cover (34).

4. Using wrench TSD 20231, remove
spanner lock nut (1) from the front end
of the converter drive shaft.

5. Using caution not to damage the bear-
ing diameter, drive or press converter
drive shaft (4, Figure 4C-40 on page
4C-35) rearward out of clutch assembly
(4) and ball bearing (35). Remove con-
verter drive housing assembly (7,
Figure 4C-40 on page 4C-35), but DO
NOT disassemble the drive shaft from
the drive housing, since it was partially
machined after assembly.

6. Remove key (2), clutch assembly (4)
and attached bearing lube tube (27).

7. If necessary for parts replacement,
remove elbow (28) and bearing lube tube
(27) from shift collar (18).

8. Remove eight bolts (40) and lock
washers (41) from bearing retainer (39).

9. Remove bearing retainer (39) and at-
tached bearing lube tube (38).

10. Remove ball bearing (35) from clutch
housing (30).

11. Remove bearing lube tube (38) from
bearing retainer (39).

12. Loosen two bolts (47) and lock wash-
ers (48) in clutch shifter yoke.
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01,
02.
03.
04.
05.
06.
07.
08.
09.
10
11.
12,
13.
14.
15.
16.
17.
18
19.
20.
21.
22.
23.

4C-26

SPANNER LOCKNUT
4

KEY

CLUTCH DRIVE GEAR
DISCONNECT CLUTCH ASSEMBLY
INSULATING WASHER (8}

SPRING (4)

HUB PLATE

DRIVING CLUTCH DISK (MATCHED SET OF 3)
BACK PLATE

THRUST RING 38. BEARING LUBE TUBE
ADJUST COLLAR 25. GREASE FITTING 39. BEARING RETAINER
SNAP RING (10} 26. NUT, 5/8-18 40. BOLT, 3/8-16 x 1-1/4 (8)
TOGGLE STRAP PIN (5) 27. BEARING LUBE TUBE 41. LOCKWASHER 3/8 (8)
TOGGLE ASSEMBLY (SET OF 5) 28. STREETELBOW 42. BOLT, 7/16-14x2-1/4(11)
TOGGLE LINER PIN (5) 29. CLUTCH HOUSING ASSEMBLY 43. WASHER, 7/16 (11)

SNAP RING (10) 30. CLUTCH HOUSING 44. CLUTCH SHIFTER SHAFT
SHIFT SLEEVE 31. BUSHING (4) 45. WOODRUFF KEY (2)

SHIFT COLLAR 32. BOLT,5/16-18 x 1/2 {4) 46. CLUTCH SHIFTER YOKE
BALL BEARING 33. LOCKWASHER, 5/16 (4) 47. BOLT, 7/16-20x 1-1/2(2)
EXTERNAL SNAP RING 34. ACCESS COVER 48. LOCKWASHER, 7/16 {2)
INTERNAL SNAP RING 35. BALL BEARING 49. BOLT, 1/2-13x2-3/4 (8)
LOCK PIN SLEEVE 36. GREASE FITTING 50. LOCKWASHER (8)

LOCK SPRING 37. NUT, 5/8-18 51. BALL BEARING ASSEMBLY

v LY

Figure 4C-34. Exploded View of Input Disconnect Clutch



13. Tap shifter shaft (44) out of shifter
yoke (46), and remove two keys (45).
Remove the shifter shaft and yoke from
housing (30).

14. Clean and inspect parts as explained
under “Cleaning and Inspection” on page
4C-10.

15. Hold clutch shifter yoke (46) in posi-
tion inside housing (30). Slide shaft
(44) into housing (30) and insert two
Woodruff keys (45) in their slots in shaft
(44). Slide the shaft into the yoke and
into the housing.

16. Position yoke (46) centrally over
Woodruff keys and tighten retaining
bolts (47) and lock washers (48) on the
yoke.

17. Install bearing lube tube (38) on
bearing retainer (39).

18. Install ball bearing (35) in housing
(30).

19. Secure bearing retainer (39) to hous-
ing (30) with eight bolts (40) and lock
washers (41).

20. Press or drive the converter drive
shaft into the retainer side of ball bear-
ing (35) until the shoulder of the shaft
protrudes through the bearing approxi-
mately 1/8 inch (3.175 mm). Be careful
not to damage the bearing diameter on
the shaft.

21. If elbow (28) and bearing lube tube
were removed, install the elbow into shift
collar (18), so that it is parallel with
clutch back plate (9) and points toward
the right (when viewed from the con-
verter side of the clutch assembly).
Install bearing lube tube (27) into the
elbow.

22. Install clutch assembly (4), engaging
the two pins on the throw out bearing in
the yoke as the clutch assembly is slid
into place. Be sure to place tube (27)
toward the clutch housing access cover
opening.

23. Install key (2) between the clutch
assembly and converter drive shaft.

24, Install spanner lock nut (1,

[Figure 4C-401on [page 4C-35) and torque
to 250 to 300 pound feet (340 to 408 Nm),

using spanner wrench TSD 20231. Bend
a section of the lock nut into the shaft
groove.

25. Install grease fittings (25 and 36) in-
to tubes (27 and 28). Push the upper
ends of the tubes through holes in the
housing. Install nuts (26 and 37) onto
the tubes.

26. Secure access cover (34) with four
bolts (32) and lock washers (33).

27. Press single row ball bearing assem-
bly (51), with numbered side out, onto
the converter drive shaft.

OIL PUMP IDLER GEAR. To rebuild the
oil pump idler gear, proceed as follows

(see |Figure 4C-38 [on[page 4C-33):

1. To remove ball bearing (20) from hub
of idler gear (21), grind the head from
three rivets (22). The head end of the
rivets rests against washer (23). Drive
the rivets from the gear and remove the
washers and bearing.

2. Clean and inspect parts as explained
under “Cleaning and Inspection” on page
4C-10.

3. Install the bearing into the idler gear
hub. Assemble the washer onto the
rivet, and install them into the flat side
of the gear hub. Support the rivet head
(washer side) on a suitable hard
surface, and peen the rivet shank
against the spotface. Repeat the proce-
dure for the remaining two washers and
rivets. Make sure that the formed head
does not extend beyond the 0.07 inch
(1.778 mm) dimension indicated in
[Figure 4C-35]on page 4C-28.

Assembly

TORQUE CONVERTER OUTPUT SHAFT.
To install the output shaft, proceed as
follows:

1. Position the converter housing assem-
bly, rear end up, on the assembly table.

2. Install the outer race of the front rol-
ler bearing, with the thick end down, so
that it rests against the end of the

ground sleeve (seel_Eigure 4C-19]|on [pagel
[4C-20).
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FORMED HEAD MUST
NOT EXTEND BEYOND
THIS DIMENSION

RIVET {3} GEAR
FORM THIS END
0.07 MAX

WASHER (3) BEARING

Figure 4C-35. Idler Gear and Bearing
Assembly

3. Install the output shaft so that the
front roller bearing engages with its out-
er race.

4. Install the bearing retainer housing
gasket, making sure that any oil drain
holes in the bearing housing align with
the holes in the converter housing.

5. Secure the bearing retainer housing
with  six 1/2-13 x 1-7/8 inch bolts and
lock washers. Tighten the bolts to 67 to
80 pound feet (91-108 Nm) torque.

6. If the outer race of the rear roller
bearing was removed, install it, thin
edge down, in the bearing retainer hous-
ing.

INSTALL BEARING RETAINER. To in-
stall the bearing retainer, proceed as fol-
lows:

1. Install the bearing retainer on the
output shaft and seat it against the rear
bearing by tapping it lightly with a soft
hammer (see Figure 4C-17 on page
4C-19).

2. Using a feeler gauge inserted between
bearing retainer and bearing retainer
housing, measure the space between
those two parts.

3. Add 0.006 inch (0.1524 mm) to the
measurement obtained above. This is the
calculated shim thickness. Make up a
shim pack and install it between the re-
tainer and housing.

4C-28

Figure 4C-36. Checking End
Play-Weight Resting on Housing

4. Secure the retainer with eight 3/8-16
X 1-1/4 inch bolts and lock washers.
Tighten the bolts to 26 to 32 pound feet
(35 to 43 Nm) torque.

CHECKING END PLAY OF OUTPUT
SHAFT. Check output shaft end play as
follows:

1. To check the end play in the output
shaft, position the converter, rear end
up, on the assembly table. Support the
converter by the converter housing
only. Make sure the shaft does not
touch the table.

2. Attach a dial indicator to the convert-
er housing so that the indicator touches
the rear end of the oil seal sleeve on the

output sleeve (see_Figure 4C-36).

3. Install an eyebolt in the rear end of
the output shaft. Using a hoist, raise
the converter high enough to be sure
that all the weight of the converter is on
the output shaft (see Figure 4C-37 on
[page 4C-29).

4. The indicator reading is the end play
of the output shaft. The end play must
be at least 0.004 inch (0.1016 mm) but
not over 0.006 inch (0.1524 mm).

5. If the end play is less than 0.004 inch
(0.1016 mm), remove the bearing retain-
er and add a sufficient amount of shims
to the shim pack to bring the end play
within the required limits. If end play
exceeds 0.006 inch (0.1525 mm), remove
sufficient amounts of shims from the shim
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Figure 4C-37. Checking End
Play-Weight Suspended

pack to bring the end play within the
required limits.

INSTALLING TORQUE CONVERTER EL-
EMENTS. To install the torque convert-
er elements, proceed as follows:

1. Install the seal rings on the converter

ground sleeve (sed_Figure 4C-16]lon [page
[dc-19).

2. Install converter pump hub (17,
|[Figure 4C-39 lon page 4C-34), double
row ball bearing assembly (08) and seal
ring (10) as an assembly onto the con-
verter ground sleeve.

CAUTION

Index tangs on pump hub (17)
with the slots in charging pump
drive gear (2, Figure 4C-38 on

page 4C-33).

3. Install the converter pump assembly

(see[ Figure 4C-14]| on[page 4C-18).

4. Install the split retainer.

5. Secure the converter pump with six
lock strips and 12 3/8-24 x 1-3/8 inch
bolts (sed _Figure 4C-13| on

Tighten bolts to 33 to 40 pound feet (45
to 54 Nm) torque. Bend a corner of lock
strip against each of the bolt heads.

6. Install plate (15, |Figure 4C-39|0n
page 4C-34) onto the converter output
shaft.

7. Place stator (2) on the assembly
table, thick edge vane side up.

8. Install ten rollers (4) and ten springs
(3) in stator (2). Retain the rollers and
springs in the stator with a heavy coat-
ing of oil soluble grease.

NOTE

Springs should be in the deep end
of the cam pocket and the other in
the shallow end. Note that the
open end of the spring next to the
roller is toward the bore of the
stator.

9. Install freewheel roller race (14,

Fi ure 4C-39 on [page 4C-34) into stator

(2), splined end of the race first.

10. Install the assembled stator with roll-
er race onto the converter output shaft,
splined end of the race first.

NOTE

Stator should rotate freely in a
clockwise direction, but lock up
when attempt is made to rotate it
in the opposite direction.

11. Using spanner wrench J 6534, install
freewheel roller race retainer nut.
Tighten the nut to 275-325 Ib-ft (374-442
Nm) torque and stake securely (see

[Figure 4C-121]on [page 4C-17).

12. Install snap ring (19,|Figure 4C-40|
on page 4C-35) onto converter output

shaft (03,[Figure 4C-27]lon[page 4C-272).

13. Install the assembled turbine, sprag
and bearing assembly onto the converter
output shaft.

14. Install the inner race of roller bear-
ing (10, Figure 4C-40 on page 4C-35)
onto the converter output shaft and se-
cure with snap ring (9).

INSTALL DISCONNECT CLUTCH. To in-
stall the disconnect clutch, proceed as
follows:

1. Position the converter housing on its
output end.
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2. Install a headless guide bolt in the
converter drive shaft housing (7,

Figure 4C-40 |on [page 4C-35).

3. Using a sling, install the clutch as-
sembly onto the converter, using the
headless guide bolt to align the drive
shaft housing bolt holes_with the holes in
converter pump (11, |[Figure 4C-39 |on
page 4C-34). Also align the disconnect
housing to converter housing mounting
bolt holes.

4. Working through the converter cover
access  opening, remove the headless
guide bolt, and install 30 converter driv-
en shaft housing to converter pump
3/8-24 x 1-1/4 inch bolts. Tight bolts to
41 to 49 pound feet (56 to 66 NmM)
torque.

5. Install 11 converter housing to dis-

[sgmect—cluxclr housing bolts (24,
Figure 4C-38 Jon page 4C-33) with lock

washers (25).

6. Install converter housing access cover
(4) and gasket (3) and secure with two
3/8-16 X 3/4 inch bolts and lock
washers. Tighten the bolts to 26 to 32
pound feet (35 to 43 Nm) torque.

INSTALL CHARGING OIL PUMP. To in-
stall the charging oil pump, proceed as
follows:

1. Install the oil pump body gasket and
oil pump on converter housing (see

[Figure 4C-11]on[page 4C-17).

2. Secure the pump to the converter
housing with six 3/8-16 x 1-3/8 inch
bolts and lock washer. Tighten the bolts
to 26 to 32 pound feet (35 to 43 Nm) tor-
que.

CAUTION

Be sure the oil pump turns freely
after is is bolted to the converter
housing.

3. Install the converter housing access
cover gasket (3, Figure 4C-38 on page
4C-33) and cover (4) onto the converter
housing. Secure the cover to the hous-
ing with two 3/8-16 x 3/4 inch bolts and
lock washers. Tighten the bolts to 26 to
32 pound feet (35 to 43 Nm) torque.

4C-30

INSTALLATION

To install the torque converter, proceed
as follows:

1. Using a suitable lifting device, set the
torque converter into the machine.

2. Align the torque converter input dis-
connect clutch with the clutch drive gear
(it may be necessary to remove the in-
spection cover from the torque converter
to line the clutch and gear up).

3. Slide the torque converter forward.
Install the capscrews and lock washers.
Tighten the hardware to standard torque
values (capscrews are 7/167-14 UNC x
2-1/4" long).

4. Attach the clutch operating
mechanism, but do not adjust at this
time.

5. Attach the propeller shaft.

6. Connect the temperature and pressure
leads to the senders.

7. Connect all hydraulic lines.

8. Fill the torque converter oil reservoir
to the proper level. See the Operators
Manual.

9. Remove the inspection cover from the
top of the torque converter. Adjust the
clutch as follows:

A. Disengage the clutch. Rotate the
clutch assembly until the adjustment
collar lock pin is accessible.

B. Release the adjustment collar lock pin
by pulling out the pin, Rotate the
adjustment collar and tighten until the
engagement force is 1150-1580 in-lbs
(130-179 Nm). The engagement force
should be checked by attaching a tor-
gue wrench to the clutch cross shaft.

N g

Always be sure the adjustment col-
lar lock pin is engaged in one of
the 24 holes in the hub plate or
the clutch will come out of adjust-
ment.

10. Adjust the clutch actuator (see Sub-
section 4B).



11. Install the torque converter access
cover.

12. Lubricate the clutch bearing. See
the Operators Manual.
Wear Limits Data

GENERAL. The wear limits shown in

Table 4C-4 4)n lists the maxi-

mum variations from the original dimen-
sions at which the converter can be
expected to function satisfactorily. It is
possible that in individual cases parts
may give satisfactory service beyond the
limits specified. The table is based on
field service experience and is intended
only as a guide to parts replacement.
Use this table in conjunction with “Clean-
ing and Inspection” on page 4C-10.

BEARINGS, JOURNALS AND BORES.
The application of bearings to any prod-
uct is based on the recommendations of
the bearing manufacturer and,
therefore, no diametral dimensional devi-
ation should be permitted on the bear-
ings or mating pieces. Bearing should
be carefully checked for signs of dis-
tress before reinstalling in the. torque
converter.

GEARS. Gears should be inspected for
load patterns and signs of distress. Any
distress indicates a possible future fail-
ure and the re-using of such gears
should be the decision of the individual
customer based on previous experience.
Backlash cannot be used to establish cri-

tical wear of a gear since production
backlash tolerances are of such nature
that a gear usually pits, scuffs, scores
or galls long before the gear wears suffi-
ciently that such wear could be
determined by backlash measurements.

SPLINES. Unless severe, spline wear is
not considered detrimental except where
it affects tightness of an assembly such
as drive line flanges. Here again, back-
lash cannot be used to establish critical
wear of splines since both parts (male
and female) must be centrally located in
respect to each other in order to obtain a
correct measurement.

OIL SEALS. Seals should be replaced if
there are signs of excessive hardening,
scoring or other indications of deteri-
oration.

SPRINGS. Springs should be replaced if
they show signs of overheating, perma-
nent set (see individual part wear limits
for load versus height dimensions) or
wear due to rubbing adjacent parts.

PISTON TYPE SEAL RINGS. Sides of
the seal ring should be smooth; maximum
side wear 0.005 inch (0.127 mm). The
sides of the shaft groove in which the
seal ring runs should be smooth (50 mi-
croinch), and square with the axis of ro-
tation within 0.002 inch (0.051 Nm). A
new seal ring should be installed if shaft
grooves are reworked, or seal ring out-
side diameter wear causes the possibility
of the gap closing between the seal ring
hooks when the ring is installed.
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DESCRIPTION DIMENSION-INCH(MM) WEAR LIMIT-INCH(MM)

CONVERTER HOUSING ASSEMBLY

Oil Pump Drive Gear 4.162 (105.715) 4.172 (105.969)
Oil Pump Drive Gear Thickness Each Face 0.006 (0.152)
(Gear may be reversed to equalize

wear)

TURBINE AND STATOR ASSEMBLY

Turbine Hub Depth-Min 0.650 (16.51)

Turbine Hub Depth-Max 0.652 (16.56) 0.641 (16.281)
Roller Thrust Washer Thick-Min 0.023 (0.584)

Roller Thrust Washer Thick-Max 0.027 (0.686) 0.022 (0.559)
Stator Side Washer Thick-Min 0.340 (8.636)

Stator Side Washer Thick-Max 0.360 (9.144) 0.032 (8.128)
All Stator Washers-Min 4.010 (101.854)

All Stator Washers-Max 4.014 (101.956) 4.016 (102.006)
Stator Back Plate Thick-Min 0.334 (8.4834)

Stator Back Plate Thick-Max 0.338 (8.5854) 0.324 (8.230)
CHARGING OIL PUMP

Clutch pressure regulating 0.004 (0.102)
valve-clearance with oil pump cov-

er

Gear and clearance 0.010 (0.254)

Clutch pressure spring-Free 2.397 (60.884)
height (Length under force of 24
to 28 pounds or 106.78 to 124.55
is 1.75 inch or 79.9 mm)

Converter pressure regulating 0.006 (0.152)
valve clearance with oil pump cov-
er

Converter pressure spring-Free 4.72 (119.888)
height (Length under force of 91.2
to 100.8 pounds or 408.35 to

448.38 is 3.420 inch or 86.868 mm)

Table 4C-4. Wear Limits Data
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01. OIL SEAL

02. CHARGING OIL PUMP DRIVE GEAR
03. GASKET

04. CONVERTER HOUSING COVER

05. HEXAGON-HEAD BOLT, 3/8-16 x 3/4
06. LOCKWASHER, 3-8

07. CONVERTER HOUSING ASSEMBLY
08. CONVERTER HOUSING

09. NAMEPLATE

10. DRIVE SCREW, 4 x 1/4

11. HOOK-TYPE SEAL RING

12. PUMP IDLER GEAR SHAFT

13. LOCKWASHER, 1/2

14. SEAL RING

16. PLUG, 1 INCH

16. DOWEL PIN

17. KEY

18. CONVERTER GROUND SLEEVE

19. OILPUMP IDLER GEAR ASSEMBLY

20. SINGLE-ROW BALL BEARING ASSEMBLY
21. OIL PUMP IDLER GEAR

22. RIVET

23. WASHER

24. HEXAGON-HEAD BOLT, 7/16-14x2-1/4
25. LOCKWASHER, 716

Figure 4C-38. Exploded View Converter Housing
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09. RETAINER
10. SEAL RING
11. CONVERTER PUMP

01. TORQUE CONVERTER TURBINE 12. HEXAGON-HEAD, SELF-LOCKING BOLT,

02. STATOR 3/8-24x1-1/4

03. FREEWHEEL ROLLER SPRING 13. NUT

04. FREEWHEEL ROLLER 14. STATOR FREEWHEEL ROLLER RACE 4853
05. HEXAGON-HEAD BOLT, 3/8-24 x 1-3/8 15. STATOR BACK PLATE

06. LOCK STRIP 16. SEALRING

07. SPACER 17. CONVERTER PUMP KUB

08. DOUBLE-ROW BALL BEARING ASSEMBLY 18. WASHER

Figure 4C-39. Exploded View of Torque Converter
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01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.
13.

14.
16.
16.
17.
18.
19.

CONVERTER DRIVE HOUSING ASSEMBLY

HEXAGON-HEAD BOLT, 9/16-18 x 1-3/8
LOCK STRIP

SHAFT

SEAL RING

DOWEL PIN

CONVERTER DRIVE HOUSING

DOWEL PIN

SNAP RING

ROLLER BEARING ASSEMBLY

SNAP RING

DRIVE HUB

HEXAGON-HEAD, SELF-LOCKING BOLT,

3/8-24x 3/4

SNAP RING

SINGLE-ROW BALL BEARING ASSEMBLY
RETAINER

SPRING CLUTCH OUTER RACE

SPRAG ASSEMBLY

SNAP RING

Figure 4C-40. Exploded View of Converter Drive and Sprag Clutch

Transmissions
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. CHARGING OIL PUMP GASKET

. LOCKWASHER, 3/8

. HEXAGON-HEAD BOLT, 3/8-16 x 1-3/8
04. CHARGING OIL PUMP ASSEMBLY
05. HEXAGON-HEAD BOLT, 3/8-16 x 1.3/8
06. LOCKWASHER, 3/8
07. HEXAGON-HEAD BOLT, 3/8-16 x 2

08. CHARGING OIL PUMP COVER ASSEMBLY 21. OIL PUMP DRIVING SHAFT GEAR
09. CHARGING PUMP COVER ASSEMBLY 22. SEAL RING
10. SNAP RING 23. NEEDLE ROLLER BEARING ASSEMBLY
11. CLUTCH PRESSURE REGULATOR VALVE 24. HOOK-TYPE SEAL RING
12. CLUTCH PRESSURE REGULATOR VALVE SPRING 25. SLEEVE
(6770417, STANDARD) 26. PUMP DRIVING GEAR
(6773896, OPTIONAL) 27. CHARGING OiL PUMP BODY
13. PUMP COVER 28. PIPE PLUG, 1/8
14. PLUG 29. PIPEPLUG. 1/8
15. CONVERTER PRESSURE REGULATOR VALVE 30. PIPE PLUG. 3-8
16. CONVERTER PRESSURE REGULATOR VALVE SPRING 31. PIPE PLUG, 3/4
17. GASKET 32. DOWELPIN
18. HEXAGON-HEAD PLUG 33. PUMP DRIVING GEAR SHAFT
19. GASKET 34. NEEDLE ROLLER BEARING ASSEMBLY
20. NEEDLE ROLLER BEARING ASSEMBLY 35. PUMP DRIVEN GEAR

Figure 4C-41. Exploded View of Charging Oil Pump
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SUBSECTION 4D

PROPELLER SHAFTS

GENERAL

The information contained in this subsection covers the re-
moval, repair and installation of the propeller shafts. Re-
pair of these propeller shafts is limited to the replacement of
the parts furnished in the service kits for these propeller
shafts. See the Replacement Parts Manual.

PROPELLER SHAFT (102683)

GENERAL. This propeller shaft is used to connect the
torque converter to the worm gear. The propeller shaft is
flange yoke mounted at both ends.

REMOVAL. To remove the propeller shaft, proceed as fol-

lows (see[Figure 4D-I):

CAPSCREW

FLANGE /

¥
el
JOURNAL

@/caoss

LOCKSTRAP

Wiy

CAUTION

If the slip joint is removed from the propeller
shaft it must be assembled to the propeller
shaft in the original position. The matchmark-
ing arrows on the shaft and sleeve must be
visible before disassembly. If the arrow marks
are not visible, mark both members before dis-
assembling them.

1. Remove the bolts which secure the flange yokes to the
companion flanges at both ends of the propeller shaft

2. Slide the propeller shaft free of the companion flanges
and remove it from the machine.

DISASSEMBLY. To disassemble the universal joint, pro-
ceed as follows (sed_Figure 4D-1):

CAPSCREW

\ LOCKSTRAP

DRIVE

g
BEARING
;AFT cﬁ/ RETAINER

=

LUBE )
FITTING LUBE
FITTING /
JOURNAL
CROSS
CAPSCREW &
LOCKWASHER ~__
Cap

Figure 4D-1. Propeller Shaft (102563)
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SUBSECTION 4D

1. Bend the tabs on the lockstraps and remove the cap-
screws holding the bearing retainers in place.

2. Drive on the end of one bearing cap until the opposite
bearing cap comes out.

3. Turn the joint over and tap the exposedend of the journal
cross with a soft drift until the opposite needle bearing cap
is free.

4. Remove the journal cross by sliding it to the side of the
yoke and tilting it over the top of the yoke lug.

REPAIR. Repair of the universal joint is limited to replacing
the journal cross, bearings, and lock straps contained in the
repair kit. Check yoke cross holes for alignment or raised
metal. Check for alignment by sliding a bar the same diame-
ter as the cross holes. The bar should slide through both
cross holes simultaneously. If not the yoke is distorted and
the U-joint must be replaced. Remove raised metal from the
yoke cross holes using a rat tail or half round file.

ASSEMBLY. To assemble the bearing assemblies, proceed
as follows:

1. Tilt the journal cross and insert it in the yoke.

2. Lubricate the bearings with multi-purpose grease as in-
dicated in Section IlI.

3. Insert the bearings from outside of the yoke. Press or tap
the bearings into place with a soft drift.

4. Place the bearing retainer in position and secure with
the capscrews. Bend the tabs up on the capscrews to keep
them from working loose.

SNAP

FITTING

\ @\BEARING
) @

FLANGE ///
YOKE
JOURNAL

CROSS

SLIpP
JOINT
COMPONENTS

PROPELLER SHAFTS

INSTALLATION. The complete assembly is now ready to be
installed in the machine. To install the propeller shaft, pro-
ceed as follows:

1. Place the propeller shaft in the machine and align the
flange yokes with the companion flanges.

2. Install and tighten the attaching bolts, lockwashers, and
nuts.

PROPELLER SHAFT (10Z553)

GENERAL. This propeller shaft is used to connect the en-
gine to the propel pump drive. The propeller shaft is flange
yoke mounted at both ends.

REMOVAL. To remove the propeller shaft, proceed as fol-
lows (seel Figure 4D-2):

CAUTION

If the slip joint is disassembled, it must be as-
sembled in the original position. The match
marking arrows on the sleeve must be visible
before disassembly. If the arrow marks are not
visible, mark both members before disassem-
bling them.

1. Remove the bolts which secure the flange yokes to the
companion flanges at both ends of the propeller shaft.

LUBE

/FI'ITING
?
/l

SNAP
RING

DRIVE /
SHAFT

LUBE @

| sl

BEARING

JOURNAL

CROSS FLANGE

Figure 4D-2. Propeller Shaft (10Z553)
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PROPELLER SHAFTS

2. Slide the propeller shaft free of the companion flanges
and remove it from the machine.

DISASSEMBLY. To disassemble the universal joint, pro-
ceed as follows (sed Figure 4D-2):

1. Remove the snap rings by pinching the ends together. If
a ring does not readily snap out of the groove in the yoke. tap
the end of the bearing cap lightly to relieve the pressure
against the ring.

2. Drive on the end of one bearing cap until the opposite
bearing cap comes out.

3. Turn the joint over and tap the exposed end of the journal
cross with a soft drift until the opposite needle bearing cap
is free.

4. Remove the journal cross by sliding it to the side of the
yoke and tilting it over the top of the yoke lug.

REPAIR. Repair of the universal joint is limited to replacing
the journal cross, bearings, and snap rings contained in the
repair Kit.

SUBSECTION 4D

ASSEMBLY. To assemble the bearing assemblies, proceed
as follows (see[Figure 4D-2):

1. Tilt the journal cross and insert it in the Yoke.

2. Lubricate the bearings with multi-purpose grease as in-
dicated in Section Il

3. Insert the bearings from outside of the yoke. Press or tap
the bearings into place with a soft drift.

4. Insert the snap rings and make sure they are secure in
the snap ring groove.

INSTALLATION. To install the propeller shaft, proceed as
follows:

1. Place the propeller shaft in the machine and align the
flange yokes with the companion flanges.

2. Insert and align the adapter plate (218P756) between
the flange yoke and the input flange of the propel pump
drive.

3. Install and tighten the attaching hardware.
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SUBSECTION 4E

CHAINS AND

GENERAL

This subsection covers the troubleshooting, removal and in-
stallation of the chains. In addition it covers the removal, re-
pair and installation of the idler shaft.

TROUBLESHOOTING

A troubleshooting chart at the end of this subsection lists
some of the difficulties which may be experienced with the
chains. Remedies are given which may be used to correct a
specific problem.

CHAIN (2021017)

REMOVAL. To remove the chain, remove the chain case
cover and gasket. Turn the drive until the connecting link is
fully engaged with one of the sprockets, so as to relieve the
tension of the connecting link pins. Loosen chain tension,
then remove the connecting link and lift the chain off the
sprockets.

INSPECTION AND REPAIR. A chain, like any other oper-
ating equipment, requires inspection to obtain long life and
satisfactory performance. Inspect the chain as follows:

1. Check for wear on the sides of the sprocket teeth and on
the link plates. Such wear indicates misalignment.

2. Check for wear on the working faces of the sprocket
teeth. As the drive runs in, these faces should develop a
bright, polished appearance. Scratches, galls, grooves, or
visible changes in tooth form are signs of trouble, probably
caused by sluggish roller action due to lubrication prob-
lems.

3. An elongation of as much as three percent indicates that
the chain is riding near its limit of allowable height on the
sprocket teeth. Gradual increases in chain length are the
result of normal wear.

4. Check the chain and the sprocket teeth for accumula-
tions of dirt or foreign materials and for evidence of corro-
sion. Foreign material packed into the chain or sprocket
teeth may cause chain or sprocket breakage.

5. Check the lubricant level in the chain case. See the Op-
erator's Manual for the method of checking the level.

IDLER SHAFTS

6. To cut a roller chain, alternately strike the two pins of a
link out of its link plate. Be sure to alternately strike the pins
to avoid distortion of the roller link plates. If the Pins are
“headed”. grind off the’heads before driving them through
the link plates.

INSTALLATION. To install a chain, wrap the chain around
the sprockets, bringing the free ends together on one
sprocket. Insert the pins of the connecting link in the two
end links of the chain; then install the free plate of the con-
necting link, and fasten the plate using the cotter, spring
clip or other fasteners supplied. After the fasteners have
been inserted, it is important that the ends of the chain pins
be tapped back so that the fasteners come up snugly against
the outside of the connecting link plate.

CHAIN TENSION ADJUSTMENT. To check and adjust the
chain, proceed as follows (see Figure 4E-1):

1. Remove the chain case inspection plate. Loosen four
idler capscrews (sed_Figure 4E-2).

2. Loosen the jam nut “A” and turn adjusting nut “B”
against yoke to adjust.

3. Adjust the chain tension so that there is approximately
1/2 inch total midspan deflection at point “X” as indicated
in Figure 4E-1. To tighten the chain, turn adjusting nut “B”
to the right; to loosen turn nut in opposite direction.

Ny

Do not adjust the chain too tight as this will
cause excessive wear to the chain and
sprocket.

4. Tighten jam nut “A” against adjusting nut “B”. Tighten
four idler capscrews (seelEigure 4E-2).

5. Repeat the above procedure for the chain on the oppo-
site side of the chain case.

NOTE

Both chains must be adjusted evenly to obtain the
same amount of slack.
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Iy HOIST & DIGGING
/ DRUM SHAFT

WORM WHEEL AND |
BOOM HOIST SHAFT

CHAINS AND IDLER SHAFTS

Figure 4E-1. Chain Case and Idler Shaft (2100J1389 and 2100J515F1)

IDLER SHAFT (2100N515F1)

REMOVAL AND DISASSEMBLY. To remove and disassem-
ble the idler shaft, proceed as follows (seg Figure 4E-2):

1. Remove the chain case cover, gasket and chain.
2. Separate the chain tightener yoke from lever arm.
3 Remove four capscrews and lever arm.

4. Reach inside the chain case and remove the idler
sprocket and shaft.

5. Remove O-ring from shaft. Discard O-ring.

6. Remove sprocket retaining ring and slide bearing and
sprocket off the shaft.

7. Remove one of the bearing retaining rings from the
sprocket and press or tap the bearing out of the sprocket.

INSPECTION AND REPAIR. Prior to assembly, inspect the
idler parts as follows:

4E-2

1. Inspect the bearing for wear or damage. Replace if
necessary.

2. Check for wear on the sides and on the working face of
the sprocket teeth. Scratches, galls, grooves or visible
changes in tooth form are signs of wear. Replace the
sprocket if necessary.

3. Check the sprocket teeth for accumulations of dirt or
foreign materials and for evidence of corrosion.

4. Check the lever arm for corrosion in area where it enters
the gear case. Clean or replace as necessary.

5. Install the bearing into the sprocket and secure with the
bearing retaining rings.

6. Install the bearing on the shaft and secure with the
sprocket retaining ring.

7. Lubricate the O-ring and install on the shaft.
8. Lubricate the bearing before installation.
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BEARING
RETAINING
RING

IDLER
SHAFT

J )
F{ ————— BEARING
SPROCKET
//// 1. RETAINING
AT TN 7 RING
[ ) )
—] = -=.1:£-'='V/
2_7/ TT1T
CAPSCREWS /
% -
| S
T~ 0.RING
LEVER /
ARM
Figure 4E-2. Idler Shaft (2100N515F1)
INSTALLATION. To install the idler shaft, proceed as fol- 3. Attach the chain tightener yoke assembly to the lever
lows (see| Figure 4E-2): arm.
1. From inside the chain case, install the idler sprocket and 4. Install the chain and adjust it as described under the
shaft. Use care not to cut the O-ring. topic Chain Tension Adjustment.
2. Install the lever arm and capscrews. Do not tighten the 5. Tighten the idler shaft capscrews and install the chain
capscrews at this time. case cover and gasket.
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CHAINS AND IDLER SHAFTS

| BROKEN PINS, BUSHINGS OR ROLLERS

2

CHAIN CLINGS TO SPROCKETS

CHAIN CLIMBS SPROCKETS

EXCESSIVE NOISE

CHAIN
TROUBLESHOOTING
GUIDE

SYMPTOM

CAUSE

RECOMMENDED REMEDY

Misalignment

Check alignment and correct.

Improper slack adjustment

Adjust the rear idler shaft for proper slack.

Lack of lubrication

Check chain case oil level. Fill with proper
lubricant. See Section .

Loose casings or
bearings.

Torque bearing bolts to specifications.

Chain badly worn

Replace the chain.

Sprocket badly worn

Replace the sprocket.

Material butld-up in
sprocket tooth pockets

Remove material build-up.

Heavy shock or
sudden loads

Ease up on starts.

Chain or sprocket
corrosion

Check for moisture in the system.
Change oil.

Improper lubricant

Drain and flush the chain case. Replace
the lubricant. See Section fil.

Stiff chain joint(s})

Replace stiff link(s).

Uneven chain wear

Replace the chain.

Chain climbing the
sprocket teeth

Adjust stack. Replace the chain and/or
sprocket if worn excessively.

Vibration

Eliminate the cause of vibration.

Oil leve!l too high

Return the oil to the proper levei. See the
Operators Manual.

Chain or shafts rubbing
an obstruction

I N A E R
IR

Remove obstruction.
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SUBSECTION 5A

HYDRAULIC SYSTEM

GENERAL

The hydraulic control system, as defined for this manual, in-
cludes all the hydraulic control components on the upper of
the machine and the crawler extension system, The items
included in this system are the pump, control valves, actuat-
ing cylinders, and related components. The propel hydrau-
lics is covered in Section IX.

A hydraulic schematic of the complete hydraulic control
system, along with a description of system operation, is at
the rear of this subsection.

FLUSHING THE HYDRAULIC SYSTEM

If any evidence of hydraulic system contamination, such as
dirt, sludge, and/or metallic particles is discovered, flush
and clean the system as follows. If the cause of the con-
tamination is due to a faulty component the component
must be repaired or replaced before the hydraulic system is
flushed.

NOTE

The hydraulic oil should be warmed before the reser-
voir is drained.

1. Locate the machine on a flat, level surface.

2. Remove the drain plug and drain the oil into a suitable
container. Allow sufficient time for all the oil to drain from
the walls of the reservoir.

3. Install the dram plug. Fill the reservoir with a 50-50 mix-
ture of kerosene and clean hydraulic oil.

4. Cycle the machine through all crane functions. It is im-
portant that all valves be operated so that the new oil goes
through all lines.

5. Circulate the oil through the system until inspection
shows the equipment to be in satisfactory condition, or until
it is obvious that the system will have to be disassembled
and cleaned manually.

6. Remove the drain plug and drain the flushing oil from the
reservoir. Remove the filter from the top of the reservoir and
clean the inside of the reservoir manually. Reinstall the
drain plug and the reservoir filter. Refill the reservoir with
clean hydraulic oil. Be sure to clean the system return fil-
ters and change the outlet filter element before refilling the
system.

7. Cycle the machine through all crane functions

BLEEDING THE HYDRAULIC SYSTEM

GENERAL. When air is present in the hydraulic system, the
controls will be “spongy” and will not operate efficiently.
Air will enter the system if a control valve is removed or a
line is broken between a control valve and hydraulic cylin-
der. The following statements apply to all bleeding oper-
ations:

1. Check all fittings, hoses and lines for leaks.

2. Hydraulic oil should be visible in the sight gauge of the
hydraulic reservoir. Fill as necessary with the oil specified
in Section lI.

3. Normally it is not necessary to bleed the lines or valves
(except those for the right and left drum brakes) on the con-
trol stand, all bleeding is to be done at the respective slave
cylinders.

Ny iy

} CAUTION

Hydraulic oil must not come in contact with
any brake or clutch lining during bleeding op-
erations. If this does occur, replacement of the
linings will be necessary.

4. Cylinder bleeding is best accomplished by using a clear
plastic hose attached to the bleeder fitting with its other
end at the bottom of a partially filled jar or can of hydraulic
oil to prevent air from entering the bleeder hose. The
bleeder fittings should only be opened when the cylinders
are under some amount of pressure.

5. After the bleeding operation is completed, recheck the
oil level. Refill the reservoir to bring oil levels to the upper
half of the sight gauge with all hydraulic cylinders fully re-
tracted and the engine off.

6. The procedure as described is for bleeding the entire hy-
draulic control system. If only a portion of this circuit re-
quires bleeding, only the steps which apply must be fol-
lowed to bleed that portion of the circuit.
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BLEEDING BRAKES AND CLUTCHES To bleed brakes and
clutches, proceed as follows,

1. Starr the engine and build up pressure in the control sys-
tem.

2. Shut the engine off and actuate the control valve to re-
lieve most of the pressure. The pressure gauge should show
only a small amount of pressure remaining in the system.

3. Begin wrth the lowest hydraulic cylinder and work to-
ward those cylinders at the highest point. The appropriate
valve will have to be actuated when bleeding the cylinders.

4. Close the bleeder fitting when the air has been removed
frorn that line.

5. Remove the bleeder hose and repeat the procedure on
the next highest cylinder.

6. All clutches should be rotated so that the cylinders are at
their highest position.

GENERAL MAINTENANCE

The following points should be kept in mind when working
on the hydraulic system or any hydraulic component.

1. Any structure has limits of strength and durability. To
prevent the failure of structural parts of hydraulic com-
ponents, an unloading valve which limits pressure to safe
operating limits for the accumulator and a relief valve which
limits pressure to safe operating limits for crawler exten-
sion are included in the hydraulic circuit. The setting of
these valves must never be changed.

2. Tolerances of working parts in the hydraulic system are
very close. Even small amounts of dirt or foreign material in
the system can cause wear or damage to components, as
well as generally faulty operation of the system. Every
precaution must be taken to assure absolute cleanliness of
the hydraulic oil.

3. Samples of hydraulic oil should be drawn from the res-
ervoir every six months. These samples should be about two
quarts, and should be taken while the oil is warmed through
normal operation. If possible, the sample should be
analyzed by a qualified lubrication specialist to determine
whether it is suitable for further use. The interval between
oil changes depends on operating conditions and on the
care used in keeping the oil clean.

4. Whenever there is a hydraulic component malfunction
which gives reason to believe that there are metal particles
or other foreign materials in the system, drain and flush the
entire system and replace the filter cartridges. A complete
change of hydraulic oil must be made under these circum-
stances.

5. Whenever the hydraulic system is drained, check the
magnetic drain plug for metal particles. If metal particles
are present, flush the system and add a new change of oil.
The presence of metal particles also may indicate the
possibility of imminent component malfunction.

6. Do not use synthetic or fire resistant oils in this ma-
chine. The packings in this system are designed for a good
grade mineral oil.

SA-2
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7. All containers and funnels used in handling hydraulic oil
must be absolutely clean. Use a funnel with a 200 mesh
screen for filling the hydraulic oil reservoir. and fill the res-
ervoir only through the filler opening. The use of cloth to
strain the oil should be avoided to prevent lint from getting
into the system.

8. When removing any hydraulic component, be sure to cap
and tag all hydraulic lines involved. Also plug the ports of
the removed components.

9. All hydraulic components must be disassembled and as-
sembled in spotlessly clean surroundings. During disas-
sembly, pay particular attention to the identification of parts
to assure proper reassembly. Clean all metal parts in a clean
mineral oil solvent. Be sure to thoroughly clean all internal
passages. After the parts have been dried thoroughly lay
them on a clean, lint-free surface for inspection.

10. Replace all O-rings, back-up rings, and seals when
overhauling any component. Lubricate all parts with clean
hydraulic oil before reassembly. Use small amounts of
petroleum jelly to hold O-rings in place during reassembly.

11. Be sure to replace any lost hydraulic oil when com-
pleting the installation of the repaired component, and
bleed any air from the system when required.

12. All hydraulic connections must be kept tight. A loose
connection in a pressure line will permit the oil to leak out or
air to be drawn into the system. Air in the system can cause
damage to the components and noisy or erratic system op-
eration.

TROUBLESHOOTING GUIDE

GENERAL. The troubleshooting charts and maintenance
hints that follow are of a general nature, but should provide
an intuitive feeling for a specific system.

KNOWING THE SYSTEM. Probably the greatest aid to
troubleshooting is knowing the system Every component
has a purpose in the system. The construction and oper-
ating characteristics of each should be understood. Know
how the system works and what the valve settings and
pump output should be.

The crawler extension circuit has a relief valve pressure
gauge port to allow checking of pressure. Always set and
check the pressure with a gauge that 1s known to be accu-
rate. The question may arise as to what the correct oper-
ating pressure of this circuit is. If it 1s not specified, the cor-
rect operating pressure is the lowest pressure which will
allow adequate performance of the system function and still
remain below the maximum rating of the components.
Once the correct pressures have been determined, note
them for future references.
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DEVELOPING SYSTEMATIC PROCEDURES. Analyze the
system and develop a logical sequence of looking for
trouble. Ask the operator how the machine performed when
it started to malfunction or if there is anything unusual
about it. Operate the machine to see if gauges are reading
properly, that all controls operate smoothly, and check for
unusual noises. Visually inspect the machine looking for oil
leaks. Examine filters and all lines checking for heat, loose
connections, or collapsed hoses. Develop a cause andeffect
troubleshooting guide similar to the charts which follow.
The initial time spent on such a project could save hours of
downtime.

RECOGNIZING TROUBLE INDICATIONS. The ability to
recognize trouble indications in a specific system is usually
acquired with experience. However, a few general indica-
tions can be discussed.

1. Excessive heat means trouble. A misaligned pump
places an excessive load on bearings and can be readily
identified by the heat generated. A warmer than normal
return line indicates that the system is operating at the un-
loading valve (or relief valve) setting. Hydraulic oils which

SUBSECTION 5A

have a low viscosity will increase the internal leakage of
components resulting in a heat rise. Cavitation and slippage
in a pump will also generate heat.

2. Excessive noise means wear. misalignment, cavitation
or air in the oil. Contaminated oil can cause an unloading
valve (or relief valve) to stick and chatter. These noises may
be the result of dirty filters, or fluid, high fluid viscosity, ex-
cessive drive speed, low reservoir level, or loose intake
lines

MAINTENANCE. Three simple maintenance procedures
have a great effect on hydraulic system performance, ef-
ficiency, and life. They are:

1. Change (or clean) filters.

2. Maintain a sufficient quantity of clean hydraulic fluid of
the proper type and viscosity in the reservoir.

3. Keep all connections tight, but not to the point of distor-
tion, so that air is excluded from the system.

Chart 5A-1 Excessive Noise

EXCESSIVE NOISE

| a

8 jc

vent - Change system fluid

pump shaft seal

a o

Overhaul or replace

e. Replace

-

PUMP NOISY RELIEF VALVE NOISY UNLOADING VALVE NOISY
{CRAWLER
l EXTENSION CIRCUIT) I
1. Cavitation 1. Setting too close
Remedy: a to operating
1. Setting too close pressure
] to operating pressure Remedy: ¢
2. Air in Fluid Remedy: f
Remedy: b I
I 2. Worn poppet and seat 2 ;Ve‘::;(;@‘\;e
3. Pump Worn or Remedy: d y
Damaged
Remedy: d
REMEDIES:

a. Any or all of the following: Replace dirty filters - Clean clogged inlet line - Clear reservoir breather
b. Any or all of the following: Tighten leaky inlet connections - Fill reservair to proper level - Replace

Install pressure gauge and adjust to correct pressure

Install pressure gauge and adjust to correct pressure
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Chart 5A-2 Excessive Heat

HYDRAULIC SYSTEM

EXCESSIVE HEAT

[ A

B

|c

PUMP HEATED

I

UNLOADING VALVE OR
RELIEF VALVE

FLUID HEATED

1

L

1. Fluid heated
Remedy: See
column-c

1. Fluid heated
Remedy: See
column ¢

. Accumulator pre-
charge pressure
too high

1

l

Remedy: d

2 Cavitation

~2 Valve setting

[

. Unloading valve (or
relief valve} set

too high
Remedy: d

Remedy: a incorrect
[ Remedy: d
3. Airin flud l
Remedy: b

L

4. Unloading valve
set too high
Remedy: d

3. Worn or damaged
valve
Remedy: g

|

Fluid dirty or low
supply

1

5. Excessive load
Remedy: ¢

I

6 Worn or damaged
pump
Remedy: e

REMEDIES:

Remedy: f

l

Incorrect fluid
ViSCcosity
Remedy: f

1

- Worn pump, accumulator
valve, cylinder or
other component
Remedy: e

a. Anyor all of the following: Replace dirty filters - Clean clogged inlet line - Clean reservoir breather

vent - Change system fluid

b. Any or ali of the following: Tighten leaky inlet connections - Fill reservoir toproper level - Replace

pump shaft seal

_ Check drive and condition of seals and bearing - Locate and correct mechanica! binding

c
d. Install pressure gauge and adjust to correct pressure {unloading valve may not be adjusted)

e. Overhaul or replace

f. Change filters and also system fluid if of improper viscosity - Fill reservoir to proper level

g. Replace (relief valve may be repaired)
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Chart 5A-3. Incorrect Flow

SUBSECTION 5A

INCORRECT FLOW

1

| A

NO FLOW

T

1. Pump not receiving
fluid
Remedy: a

r

2. Pump drive
not operating
Remedy: f

r

3. Pump drive
shaft sheared
Remedy: ¢

l

4. Entire flow passing
over unloading valve
Remedy: d

1

5 Damaged pump
Remedy: ¢

L

5]

LOW FLOW

T

. Unloading valve

set too low
Remedy: d

T

. External leak in

system
Remedy: b

|

. Accumulator pre-

charge pressure low
Remedy: g

[

. Worn pump accumulator,

cylinder, or other
component
Remedy: e

1

. Relief valve set

6. Enure flow passing too low
over relief valve Remedy: h
Remedy: h

REMEDIES:

a. Any or all of the following: Clean dirty filters in tank - Clean clogged inlet line - Clean reservoir

breather vent - Fill reservoir to proper level

=)

Tighten leaky connections

Check for damaged pump or pump drive

a o

Replace unloading valve

e. Overhaul or replace

f. Check pump drive - Repair if necessary
g. Check accumulator precharge

h. Adjust
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Chart 5A-4. Incorrect Pressure

e e -

HYDRAULIC SYSTEM

INCORRECT PRESSURE
[ [ l | l
NO PRESSURE LOW PRESSURE ERRATIC EXCESSIVE
PRESSURE PRESSURE
1. No flow [—1 Pressure relief 1. Air in fluid 1. Unloading
Remedy: See path exists Remedy: b valve or
Chart 3, Remedy: See | accumuiator
column A Chart 3, 2 misadjusted
columns A ’ Worn , Remedy: ¢
and B unloading
valve
l Remedy: d 2. Unloading
2. Excessive | vaive or
external . accumulator
. t
leakage 3 ?no:uai;nmatlon damaged
Remedy: b Remedy: a Remedy: d
4 Worn pump,
accumulator,
or cylinder
Remedy: e

REMEDIES:
a. Replace dirty filters and system fluid
b. Tighten leaky connections — Fill reserveir to proper level
Adjust
d. Replace

e. Overhaul or replace
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Chart 5A-5. Faulty Operation

SUBSECTION 5A

FAULTY OPERATION

[a

B

lc

NO MOVEMENT

SLOW MOVEMENT

MOVEMENT

I

I

l

No flow or pressure Low flow Erratic pressure
Remedy: See Chart Remedy: See Remedy: See
] Chart il Chart IV

l | N
Limit or control Fluid viscosity Air in fluid
device too high Remedy: See
electrical, or Remedy: a Chart |
hydraulic, inoperative
or misadjusted L I
Remedy: ¢ Insufficient No lubrication

[ control pressure of linkage

for valves Remedy: d

Mechanical bind Remedy: See
Remedy: b Chart IV

I

Worn or damaged
cylinder
Remedy: ¢

[

REMEDIES:

No lubrication

of machine ways
or linkage
Remedy: d

Worn or damaged
cylinder
Remedy: ¢

[

Worn or
damaged cylinder
Remedy: ¢

Fluid may be too cold or should be changed to clean fluid of correct viscosity

a
b. Locate bind and repair

c. Overhaul or replace

a

Lubricate

SA-7



SUBSECTION 5A

SYSTEM DESCRIPTION

GENERAL. The descrrptron below covers the hydraulic con-
trol circuit of the machine it includes the optional third
drum circuit as well as all basic items. The items described
are shown schematically in Figure 5A-1.

PUMPING CIRCUIT. The pumping circuit consists of the res-
ervoir, suction filter, pump, high pressure filter, combina-
tion solenoid valve, and accumulator

The pump is mounted on and driven by the engine. When
the pump is driven, oil is drawn from the reservoir through
the tank suction filter and is forced out into the system. The
oil leaving the pump flows through a high pressure filter,
into the combination solenoid valve and then to the ac-
cumulator. In the combination solenoid valve, the oil pres-
sure Is controlled by the built in relief valve.

If the diverting valve is in the “lower” position, hydraulic oil
is available to the crawler extension circuit. Oil flows to the
crawler control valves, but if they remain in neutral, oil is
returned to the reservoir.

If the diverting valve, which is part of the combination valve,
is in the “upper” position, oil flows to the accumulator. The
oil will continue to fill the accumulator until maximum oper-
ating pressure is reached. When the accumulator reaches
maximum operating pressure, the unloading valve will
open and direct pump output back to the reservoir.

The oil will continue to circulate back to the reservoir as
long as the control valves are in the neutral (or off) position.
When the operator actuates the controls, oil will be drawn
from the accumulator causing accumulator pressure to
drop to the low end of operating pressure. At this point the
unloading valve will close and the pump will again re-
charge the accumulator to maximum operating pressure.
This charging and discharging of accumulator pressure will
show up on the main pressure gauge as a gradual decrease
in pressure, followed by a rapid increase to maximum oper-
ating pressure.

BOOM HOIST CIRCUIT. To raise the boom, the operator
pulls the control lever back. In this position, hydraulic oil
passes from the accumulator, through the control valve,
boom hoist limit valve, shuttle valve and to the boom hoist
clutch and brake cylinders. Oil flow to the boom hoist brake
cylinders causes the cylinder pistons to extend and release
the boom hoist brake. Oil to the boom hoist clutch cylinder
causes the cylinder to extend and engage the clutch to lift
the boom.

The boom hoist limit device is de-energized whenever the
boom reaches maximum boom angle. At this point, oil is re-
turned to tank from the boom hoist brake and clutch cylin-
ders, stopping the boom at the preset maximum angle.

To lower the boom, the operator pushes the control lever
forward. In this position oil is fed through the boom hoist In-
terlock valve to the boom hoist planetary brake cylinder,
boom hoist planetary pawl cylinder, and through a shuttle
valve to the boom hoist brake cylinder. This action engages
the planetary brake, engages the boom hoist planetary
pawl, disengages the boom hoist pawl, and releases the
boom hoist brake to lower the boom.

5A-8
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The boom hoist Interlock valve Is energized whenever the
ignition switch 1s ON and the torque converter clutch is
engaged to allow the boom to be lowered only when power
IS available.

When the master switch 1s OFF the interlock valve is de-
energized. In this position the interlock valve will block the
flow of oil to the boom hoist lowering circuit, if the circuit
lever should be moved.

SWING CIRCUIT. Swing operation I1s performed by two
pressure regulating valves and the swing brake is released
by hydraulic pressure. To release the swing brake, the op-
erator moves the swing lock switch to the left. In this posi-
tion, hydraulic oil passes from the accumulator through the
swing brake lock valve, to the swing brake cylinder. Oil flow-
ing into the swing brake cylinder will cause the cylinder pis-
ton to extend and release the swing brake.

To apply the swing brake, the swing lock switch is moved to
the right. This allows oil to flow out of the swing brake cylin-
der through the swing lock valve, to the reservoir. Oil flow-
ing out of the swing brake cylinder will cause the cylinder to
retract and allow springs to apply the swing brake.

To swing the upper, either to the left or to the right, move the
control lever forward or backward respectively. When the
swing control lever is moved forward, oil from the accumu-
lator passes through the left hand swing valve to the left
hand swing clutch cylinder. This pressure is regulated by
the swing valve, that is, the further forward the lever is
pushed, the greater the pressure to the clutch cylinders.
The upper will move towards the boom in this mode.

When the swing control lever is pulled back, the same con-
dition as described above exists in the right hand circuit.
The upper will move away rom the boom in this mode.

HOIST CIRCUIT. The hoist circuit Includes the left and right
drum brakes, planetary brakes, brake locks, drum pawils,
and clutch controls. To lift a load the operator pushes the
brake lock switch to the OFF posrtion. pushes the pawl
switch to the OFF position and pulls the drum lever back. In
these positions, hydraulic oil passes from the accumulator,
through the brake lock valve, to the drum brake lock
cylinder. Oil also flows from the accumulator through the
pawl valve to the pawl cylinder. Oil also flows through the
drum control valve, to the drum clutch cylinder. Oil flowing
into the drum brake lock cylinder will cause the cylinder
piston to extend and release the drum brake. Oil flowing
into the pawl cylinder will cause the cylinder piston to
extend and release the drum pawl. Oil flowing into the drum
clutch cylinder will cause the cylinder piston to extend,
apply the clutch and lift the load.

To stop drum rotation, depress the drum brake pedal and
move the drum control lever to neutral. In these positions,
hydraulic oil passes from the accumulator, through the
drum brake valve, to the drum brake cylinder. Oil will also
flow out of the drum clutch cylinder, through the drum con-
trol valve, to the reservoir. Oil flowing into the drum brake
cylinder will cause the cylinder piston to extend and apply
the drum brake to stop rotation of the drum. Oil flowing out
of the drum clutch cylinder will cause the cylinder piston to
retract and allow springs to release the drum clutch.
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The load may be lowered by gravity or powered down. To
lower a load by gravity, the operator slowly releases the
brake pedal. This allows oil to flow out of the brakecylinder,
through the drum brake valve, to the reservoir. Oil flowing
out of the brake cylinder will cause the cylinder piston to re-
tract, allowing springs to release the drum brake and lower
the load.

To power down a load, the operator moves the drum con-
trol forward and slowly releases the drum brake pedal. In
these positions hydraulic oil passes from the accumulator,
through the planetary brake valve, to the planetary brake
cylinder. Releasing the brake pedal allows oil to flow out of
the brake cylinder, through the brake valve, to the reser-
voir. Oil flowing into the planetary brake cylinder causes the
cylinder piston to extend applying the planetary brake to
power down a load. Oil flowing out of the brake cylinder will
cause the cylinder to retract, allowing springs to release the
drum brake.

THIRD DRUM CIRCUIT. The third drum circuit includes the
third drum brake and clutch control. To lift a load, the opera-
tor pulls the lever back. In this position, hydraulic oil passes
from the accumulator, through the control valve, to the third
drum clutch. Oil also passes through a shuttle valve to the
third drum brake. Qil flowing into the third drum brake
cylinder will cause the cylinder piston to extend and release
the drum brake. Oil flowing into the third drum clutch
cylinder will cause the cylinder piston to extend applying
the clutch and lifting the load.

To stop drum rotation, move the third drum control to neu-
tral. In this position, hydraulic oil will flow out of the third
drum clutch and brake cylinders to the reservoir. Oil flow-
ing out of the clutch cylinder will cause the cylinder piston
to retract and allow springs to release the drum clutch. The
third drum brake will spring set when oil flows out of the
brake cylinder.

To lower a load, the operator pushes the lever forward. In
this position hydraulic oil passes from the accumulator,
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through the control, through a shuttle valve, to the third
drum brake cylinder. Oil flowing into the brake cylinder will
cause the cylinder piston to extend, releasing the third drum
brake and allowing gravity to lower the load.

PROPEL BRAKE CIRCUIT. The propel brake circuit consists
of the propel brake switch and valve. To release the propel
brake, the operator moves the switch to the OFF position. In
this position hydraulic oil passes from the accumulator,
through the brake valve, through the swivel, and to the
propel brakes. Oil flowing into the brake chambers forces
the piston against the brake springs, releasing the pres-
sure on the brake disc plates, allowing the brake discs to ro-
tate.

To apply the propel brake the operator moves the switch to
the ON position. In this position hydraulicoilflowsoutof the
brake chambers and returns to the reservoir. Qil flowing out
of the brake chambers allows springs tocompressthebrake
discs between the brake disc plates. The brake disc plates
are prevented from rotating.

CRAWLER EXTENSION AND RETRACTION CIRCUIT. This
circuit includes the two quick connect hoses on the under-
side of the revolving frame and one control on the left front
side of the upper. To extend the crawler tracks the operator
moves the control to the “extend” position. In this position
hydraulic oil from the pump is directed to the blind end of
the extension cylinders causing the piston rods to extend.
Hydraulic fluid from the head end of the cylinders is di-
rected back to the reservoir.

To retract the crawler tracks the operator moves the con-
trol to the “retract” position. In this position hydraulic oil
from the pump is directed to the head end of the extension
cylinder causing the piston rods to retract. Hydraulic fluid
from the blind end of the cylinders is directed back to the
reservoir.
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Figure 5A-1. Hydraulic Control Schematic (2105J238)
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The load may be lowered by gravity or powered down. To
lower a load by gravity, the operator slowly releases the
brake pedal. This allows oil to flow out of the brake cylinder,
through the drum brake valve, to the reservoir. Oil flowing
out of the brake cylinder will cause the cylinder piston to re-
tract, allowing springs to release the drum brake and lower
the load.

To power down a load, the operator moves the drum con-
trol forward and slowly releases the drum brake pedal. In
these positions hydraulic oil passes from the accumulator,
through the planetary brake valve, to the planetary brake
cylinder. Releasing the brake pedal allows oil to flow out of
the brake cylinder, through the brake valve, to the reser-
voir. Oil flowing into the planetary brake cylinder causes the
cylinder piston to extend applying the planetary brake to
power down a load. Oil flowing out of the brake cylinder will
cause the cylinder to retract, allowing springs to release the
drum brake.

THIRD DRUM CIRCUIT. The third drum circuit includes the
third drum brake and clutch control. To lift a load, the opera-
tor pulls the lever back. In this position, hydraulic oil passes
from the accumulator, through the control valve, to the third
drum clutch. Oil also passes through a shuttle valve to the
third drum brake. Oil flowing into the third drum brake
cylinder will cause the cylinder piston to extend and release
the drum brake. Oil flowing into the third drum clutch
cylinder will cause the cylinder piston to extend applying
the clutch and lifting the load.

To stop drum rotation, move the third drum control to neu-
tral. In this position, hydraulic oil will flow out of the third
drum clutch and brake cylinders to the reservoir. Oil flow-
ing out of the clutch cylinder will cause the cylinder piston
to retract and allow springs to release the drum clutch. The
third drum brake will spring set when oil flows out of the
brake cylinder.

To lower a load, the operator pushes the lever forward. In
this position hydraulic oil passes from the accumulator,
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through the control, through a shuttle valve, to the third
drum brake cylinder. Qil flowing into the brake cylinder will
cause the cylinder piston to extend, releasing the third drum
brake and allowing gravity to lower the load.

PROPEL BRAKE CIRCUIT. The propel brake circuit consists
of the propel brake switch and valve. To release the propel
brake, the operator moves the switch to the OFF position. In
this position hydraulic oil passes from the accumulator,
through the brake valve, through the swivel, and to the
propel brakes. Oil flowing into the brake chambers forces
the piston against the brake springs, releasing the pres-
sure on the brake disc plates, allowing the brake discs to ro-
tate.

To apply the propel brake the operator moves the switch to
the ON position. In this position hydraulic oil flowsoutof the
brake chambers and returns to the reservoir. Oil flowing out
of the brake chambers allows springs tocompress the brake
discs between the brake disc plates. The brake disc plates
are prevented from rotating.

CRAWLER EXTENSION AND RETRACTION CIRCUIT. This
circuit includes the two quick connect hoses on the under-
side of the revolving frame and one control on the left front
side of the upper. To extend the crawler tracks the operator
moves the control to the “extend” position. In this position
hydraulic oil from the pump is directed to the blind end of
the extension cylinders causing the piston rods to extend.
Hydraulic fluid from the head end of the cylinders is di-
rected back to the reservoir.

To retract the crawler tracks the operator moves the con-
trol to the “retract” position, In this position hydraulic oil
from the pump is directed to the head end of the extension
cylinder causing the piston rods to retract. Hydraulic fluid
from the blind end of the cylinders is directed back to the
reservoir.
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PUMPS

GENERAL

This subsection contains the information necessary to re-
move, disassemble, repair, assemble, and install the pumps
used in the hydraulic control system.

TROUBLESHOOTING

Table 5B-1 lists some of the difficulties which may be ex-

perienced with gear type hydraulic pumps. The table lists
the possible causes and possible remedies for the problems
iisted. This guide should be helpful in diagnosing pump
problems.

PUMP (372317)
DESCRIPTION

One, fixed displacement, single gear type pump is used to
provide hydraulic pressure for the control system on this
machine. The pump is flanged mounted on the accessory
drive of the engine and driven by the camshaft.

The pump consists of four main components: the end cover,
bushing assembly, gear assembly, and mounting flange.
These parts are held together by four capscrews that thread
into the mounting flange.

The bushing gear assembly is pressure loaded against the
end cover and the bushings are pressure balanced to
prevent tilt. These features ensure that internal leakage is
kept to a minimum, enabling the pump to operate at high
efficiency. The condition of the bushing faces adjacent to
the gears is an important factor in maintaining this ef-
ficiency and, during any disassembly or assembly oper-
ations, the bushings must be handled carefully to prevent
damage. It is essential that the pump is operated only in a
clean system. Any foreign matter in the oil will score the
bushing faces, and this will lead to shortened service life
and eventual failure.

REMOVAL

To remove the control pump mounted on the engine, pro-
ceed as follows:
1. Remove all dirt from the pump and connections with a
cleaning solvent.

2. Remove the hydraulic hose connections from the pump.

3. Plug the ports of the pump and cap the lines to prevent
the entry of dirt into the system.

4. Remove the mounting bolts and pull the pump away
from the engine.

SEAL REPLACEMENT

To replace the pump seal only, proceed as follows (see
Figure 58-1):

1. Remove the four capscrews that attach the mounting
flange to the body.

2. Lightly tap the mounting flange clear of the two hollow
dowels in the pump body and slide it squarely off the shaft.

3. Clamp the mounting flange securely in a soft jawed vise
and drive the seal out with a drift. Take care that the drift
does not damage the shaft bore.

4. Ensure that the seal housing in the mounting flange is
clean and free of burrs.

5. Pack the seal with a high melting point, mineral base
grease.

6. Press the seal into the full depth of the recessed bore,
with the spring facing the inside of the mounting flange.

7. Fit the mounting flange squarely on the shaft, start the
four capscrews, and tighten them in a diagonal pattern to a
final torque of 36 ft-lbs.

8. Install the pump as described under the heading IN-
STALLATION at the end of this subsection.

OVERHAUL

GENERAL. Disassembly should only be attempted on a
bench in as clean an area as possible. The workbench, the
mechanic’s hands, and tools must be clean and the disas-
sembled pump must be protected from airborne dust. Dur-
ing disassembly, pay particular attention to the identifica-
tion of the parts in order that thepumpcan be properly
assembled.

DISASSENB 0_disassemble the pump, proceed as fol-
lows (see| Figure 58-1):

1. Remove the end cover by removing the four capscrews
that attach it to the mounting flange. Remove O-ring (04)
from the body of the pump.

NOTE

Lightly mark and cover, body and mounting flange
(03, 10 and 13) to ensure assembly in the correct
relationship and take note of the direction of rotation
of the pump (counterclockwise).
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PUMPS

Table 5B-1. Pump Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY
1. Pump does not A. Fluid level in reservoir too low. . Fill the reservoir with the proper grade
deliver fluid. and type of fluid. Check for possible

external ieaks.

. Pump intet line plugged.

. Remove and clean. Check fiiters and

reservoir for other possible abstructions

C. Air leak in pump inlet line.

Repair leak.

. Pump speed too slow.

D. Increase speed.

. Fluid viscosity too high.

Use onty thase fluids recommended
in Section iif

. Broken or worn parts inside the

pump or drive coupling

_ Analyze the conditions that brought on the failure

and correct them Replace the pump. if required

2. No pressure

. Pump not delivering fluid

A. Follow the remedies in Part |.

. Fluid recirculating back to reservoir

and not going to functions

Mechanical failure of some other part of the
system, especially a relief vaive If con-
1amination is invoived, clean and refill the
system with clean proper fluid
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3. Low or er-
ratic pressure

A. Cold fluid. Warm up system. Operate only at recom-
mended operating temperature range. (See
Operation Section.)

B. Fluid viscosity wrong See Saction Il Use only those

lubricants listed

Air leak or restriction at inlet line

Repair or clean

D. Pump speed too slow.

D Increase speed

Internal parts of pump are
worn excessively.

Replace pump or replace defective
internal parts

4. Pump making
noise

. Restricted or clogged inlet line

A. Ciean or repair

_ Air leaks in intake line or awr drawn

through inlet hine.

. Repair. Tocheck for leaks pour fluid around

joints and listen for a change in
sound of operation

Low fluid level.

Fill to proper level with proper grade
and type of flud

Air in the system.

Check for leaks Bleed air from the
system

. Fluid viscosity too high

Fill only with fluids recommended in
Section 1

Pump speed too fast.

Check engine speed.

. Worn or broken parts

Check and correct cause of parts failure
Replace pump

5. Excessive wear

A

Abrasive contaminants or sludge in
the flud

Check for cause of contaminants. Replace
filter elements. Replace pump Replace fluid
with recommended grade and quantity

Viscosity of fluid too low or
too high

Replace fluyd with proper grade and type
(See Section Hil)

Sustained high pressure above maxi-

mum pump rating.

Check for possible relief valve maltunction or
other parts failures Adjust if necessary

Air leaks or restriction in system
causing cavitation

Eliminate from system Replace pump if
necessary

6. Excessive fluid
leakage

Damaged seal or packings around
drive shaft

Check and replace Check to be sure
that chemicais in fluid are not destroying
packing or seals. Follow recommendations
on grade and type of fluid in Section t

7. internal parts
breakage

Excessive pressure above maximum
limits for pump

Same as 5C above

. Seizure due to lack of flud

Check pump inlet hne
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01. CAPSCREW

02. LOCKWASHER

03. END COVER

04. O-RING

06. BACK-UP WASHER
06. BACK-UP WASHER
07. LOBE SEAL

08. BUSHING ASSEMBLY

SUBSECTION 5B

09. BUSHING ASSEMBLY
10. BODY

11. DRIVEN GEAR

12. DRIVE GEAR SHAFT
13. MOUNTING FLANGE
14. OIL SEAL

15. DOWELS

Figure 5B-1. Control Pump (37Z317)

2. Carefully lit back-up washers (05 and 06) and lobe seal
(07) from bushing assembly (08 and 09).

3. Lightly tap the mounting flange clear of the two hollow
dowels in the pump body and slide it squarely off the shaft,
Remove O-ring (04) from body (10).

4. Repeat step 2 for the mounting flange end of the pump.

5. Hold the pump body vertically with the mounting flange
end down, support the bushings from underneath to pre-
vent them from falling out.

6. Tap the side of the body with a leather mallet to dislodge
the lower bushings and carefully slide these out of the body,
Keep bushings in a matched pair.

7. Invert the body and lift out the driver and driven gears (11
and 12).

8. Remove the remaining pair of bushing assemblies and
place on the end cover. Make special note of how these
assemblies are installed to ensure proper assembly.

INSPECTION AND REPAIR. After the pump is disassem-
bled, thoroughly clean all the parts and dry. Inspect for the
following defects:

1. Check for eroded parts. This indicates aeration or cav-
itation

2. Check for blackened parts or brittle O-rings and seals.
This type of damage is caused by excessive heat.

3. Check for excessive wear, sandblasting (dull finish), and
scoring. Abrasive wear is caused by fine particles (not
visible to the eye) or metal (coarse) particles in the oil. The
system must be flushed and the filters replaced.

5B-3
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4. Check for broken or cracked parts. This type of damage
can be caused by large metal objects or defective relief
valves (high pressure).

5. If the bushings are worn, inspect the walls of the body
where the gears rotate. Excessive wear in this area is cause
for the replacement of the pump.

6. Inspect the gears for proper and even wear across each
tooth surface. If wear to the gears is excessive, replace the

pump.

7. Replace the shaft seal as described earlier in this sub-
section.

ASSEMBLY. Assembly is basically the reverse of disas-
sembly. Install new O-rings, back-up washers, and lobe
seals. Coat all parts with clean hydraulic oil to facilitate as-
sembly and prqvide ini Ibrication. Assemble the pump

as follows (see| Figures 58 1 jland 5B-2).
1. Layout the bushing assembli ounting flange
and end cover as shown in‘ Figure 5B-2.

2. Fit the back-up washers onto lobe seals (07) of the bush-
ing assemblies as shown in View “A-A” of Figure 5B-1.

NOTE

When fitted correctly, the back-up washers must be
level and flush with the top surface of the bushing
lobes.

PUMPS

g

CAUTION ¢

No force must be used when installing the
bushing assemblies into the body. If the bush-
ing assemblies jam in the bore, remove and
examine them for nicks or scratches. This type
of damage can be removed with a fine grit hand
stone.

3. Place the body on clean bench with the hollow dowels
facing up and install the flange end bushing assemblies into
the body. Note that the bushing lobes are facing in and the
recessed area is opposite the hollow dowels.

4. Lay the pump on its side and slide drive gear shaft (12)
through the bore so the splined end protrudes from the
hollow dowel end of the body

5. Install seal (14) as previously described under the head-
ing SEAL REPLACEMENT.

6. Install O-ring (04). then slide mounting flange (13)
squarely onto the splined shaft taking care not to damage

seal (14).
7. Carefully install driven gear (11).

8. Repeat steps 2 and 3 for the end cover assembly. Posi-
tioning of the bushing assembly is the same as described in
step 3.

9. Install the other O-ring into the body of the pump
10. Align the marks made in disassembly and place end

cover (03) against the body. Install the four capscrews with
the lockwashers and torque to 36 ft-lbs.

DOWEL

O-RING

RECESSED
AREAS

ASSEMBLE DRIVE GEAR
IN THIS BORE

EUSHING
LOBES \

ASSEMBLE DRIVE GEAR
IN THIS BORE

Figure 5B-2. Bushing Assembly Installation
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NOTE

Tighten the capscrews in a diagonal pattern to pre-
vent putting a strain on the end cover.

11. Pour a small quantity of hydraulic oil into one of the
ports and check the pump for freedom of rotation.

INSTALLATION

To install the control pump on the engine drive, proceed as
follows:

1. Install a new gasket on the mounting ftange of the pump.

2. Insert the two capscrews with the lockwashers and
torque to 25 ft-Ibs.

3. Connect the hydraulic lines to the proper ports of the
pump.

SUBSECTION 5B

4. Refill the oil reservoir to the proper level with the rec-
ommended lubricant. Start the engine. Allow the engine to
run at idle speed, with no load applied to the hydraulic sys-
tem, to prime the system.

NOTE

When first starting it may be necessary to bleed air
from the pump outlet line to permit priming and re-
duce noise. Bleed any air by loosening an outlet con-
nection fitting. Allow fluid to flow into a container
until a solid stream appears. Retighten the fitting.

5. Run the engine at moderate speed and load for a short
period of time. Check the reservoir oil level and add oil if re-
quired.

6. Check the pump and its connections for leaks
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Figure 5A-1. Hydraulic Control Schematic (2105J238)
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CONTROL VALVES

GENERAL

This subsection contains the information necessary to re-
pair the directional control valves which direct-hydraulic
fluid to the various actuating cylinders.

GENERAL REMOVAL

Prior to removing any of the components in this section,
shut down the engine and disconnect the battery ground
cable to prevent machine operation while the item is being
serviced. Operate the controls to relieve all pressure in the
system and also clean the area around the item being re-
moved to prevent the entry of contaminants.

CONTROL VALVE (36Q384)

DESCRIPTION. This valve is used to control the rotation of
the drums. A three stack valve is used to control the front,
rear and boom hoist drums. The valves are sandwiched
between an inlet and outlet section. Movement of a control
handle directs any control pressure to the appropriate
clutch, brake or pawl.

REM nove the valve stack, proceed as follows
(see |Figure 5C-1):

1. See General Removal at the beginning of this subsec-
tion.

2. Remove the access cover on the top of the control con-
sole. Clean the valve stack and the fittings with a suitable
solvent. Dry the fittings with compressed air. This is done to
prevent dirt from entering open lines when the fittings are
removed.

3. Disconnect and tag the hydraulic lines at the valve stack
and position the lines to avoid interference as the valve
stack is removed. Cap the lines and plug the valve ports to
prevent the entry of contaminants.

4. Remove the capscrews, nuts and lockwasher which se-
cure the valve stack to the control console. Lift the valve
stack out of the machine and place it on a clean work sur-
face.

5. Remove individual valves by removing the hardware se-
curing the valve to the manifold.

REPAIR. To repair an individual valve, proceed as follows

(seel Figure 5C-2):

1. Using a suitable tool, press in on gland (15) and remove
retaining ring (11) from body (01).

2. Remove stem (14), gland (15), spring (09) and spool (08).

3. Remove O-ring (10), seal (12) and wiper (13) from gland
(15) and replace with new parts from seal kit.

4. Turn plug (04) out of body (01), remove O-ring (03) and
replace with a new O-ring.

5. Clean and inspect the other parts for damage. Any de-
fect to, parts, other than the ones found in the seal kit, will
require the replacement of the valve.

6. Lubricate the parts with clean hydraulic oil.

7. Install spool (08) into the body with the grooved end
facing orifice plug (04).

8. Place spring guide (07) spring (06), and new washer (05)
into the body of the valve. Then install and tighten orifice

plug (04).
9. Assemble spring guide (02), spring (09), gland (15) on to
stem (14) and place in the body. Carefully press gland (15)

into the body to prevent damage to the wiper. Install retain-
ing ring (11).

NOTE

The purpose of the wiper is to prevent dirt and water
from entering the valve, therefore the lips face out-
ward. The O-ring and seal prevent oil leakage from
the valve.

INSTALLATION. To install the valve, proceed as follows (see
Figure 5C-1):
1. Before actually installing the valve stack in the console,

check the following items (see[Figure 5C-3):

A. With valve handles in center (detent) position, adjust.
setscrews (01) down to valve stem to within £0.001
inch. Then tighten hex nuts (02) to 13 ft-lbs torque.

8. Adjust setscrew (03) to approximately 1/2 inch below
bottom of manifold (04). Secure in place with jam nut

(05).

2. Position the valve in the control console. Install and fully
tighten the capscrews, nuts and lockwashers.

3. Connect the hydraulic lines.
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01. CAPSCREW
02. CONNECTOR
03. TEE

04, ELBOW
05. NUT

06. REDUCER
07. REDUCER
08. NUT

09. ELBOW
10. TEE

11. CONNECTOR
12. PLUG

13. MANIFOLD
14. PIN

15. SPRING

16. BALL

17. SETSCREW
18. NUT

19. LEVER

20. KNOB

21. SWITCH

22. KNOB

23. LEVER

24. LEVER

25. O-RING

26. VALVE

27. PIN

28. SETSCREW
29. JAM NUT

07__.@

REAR DRUM 22

CONTROL VALVES

22 FRONT DRUM

BOOM HOIST DRUM 2 \g
24

Figure 5C- 1. Control Valve Assembly

4. Connect the battery ground cable. Start the engine and
operate the controls to check the operation of the valve.
Check all hydraulic lines for leakage.

5. With the valve stack assembled, installed and adjusted
as given in step 1, and control pressureo at 1680 psi +40 psi.
detent each valve and adjust with setscrew (03. Figure
5C-3). The force at the control handle should be 10 Ibs. -0 +2
Ibs to move the handle out of detent. When adjusted prop-

erly, secure in place with jam nut (05, [Eigure 5C-3). Tighten
the jam nut to 22 ft-Ibs. torque.

5C-2 Change 1

CRAWLER EXTEND/RETRACT VALVE (36Z1077)

DESCRIPTION. This valve is a manually operated, three-
position, 4-way directional valve. When operated it con-
trols the flow of fluid to the crawl extensrion cylinders.The
valve is composed of a pressure passage used to carry fluid
to the cylinder ports when the spools are shifted. There is a
by-pass passage which permits flow directly to the outlet
when the spools are not being operated and there is a tank
passage which carries fluid to the outlet from the cylinder
ports.

" TA5015643
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15 01 02 END 03
01. BODY 07. SPRING GUIDE 13. WIPER

02. SPRING GUIDE 08. SPOOL 14. STEM

03. O-RING 09. SPRING 15. GLAND

04. PLUG 10. O-RING

05. WASHER 11. RETAINING PIN *SEAL KIT ITEMS
06. SPRING 12. SEAL

Figure 5C-2. Control Valve (36Q384)

REMOVAL. To remove this valve, proceed as follows:
1. See General Removal at the beginning of this section.

2. If attached, remove the flexible lines at this valve from
the quick disconnects.

3. Loosen, but do not remove, the hydraulic lines to the
valve to relieve any pressure. Tag and remove the lines. Cap
the lines and plug the valve ports.

4. Remove the three capscrews and lockwashers securing
the valve to the carbody.

DISASSEMBLY. During disassembly, particular attention
should be given to the identification of parts for reassem-
bly. Spools are selectively fitted to the valve bodies and
must be returned to he same bodies from which they were
removed. Valve sections must be reassembled in the same
order. To disassemble this valve, proceed as follows (see
(Figure 5C-4):

1. Remove the “E” washers which retain the fulcrum rod
and remove the rod, levers and pivot pins.

2. Remove the four screws and nuts. Separate the valve
sections. Be careful not to destroy or lose spacers.

3. Slide the spool out of its bore and remove the O-rings
from the groove in the spool and from the valve body around
the spool bore. Do not remove the centering spring or re-
tainer unless it is necessary to replace them.

4. Grip the stem of the check valve plug with pliers and pull
it out of the valve body. Remove the O-ring and back-up ring.
Remove the spring and ball from the valve body.

5. Remove the O-rings, back-up rings, seals, and retainers
Figure 5C-3. Control Adjustments from the body sections.
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Figure 5C-4. Control Valve (3621077)

INSPECTION AND REPAIR. Discard all oil seals, O-rings and
back-up rings. Wash the remaining parts in a clean mineral
oil solvent and place them on a clean surface for inspec-
tion.

NOTE

A service kit is available. See the Replacement Parts
Manual.

Carefully remove burrs by light stoning or lapping. Be cer-
tain there is no paint or burring on mating surfaces of valve
bodies. Inspect the valve spools and bores for burrs and

5C-4

scoring. If scoring is not deep enough to cause objection-
able leakage, the surfaces can be stoned or polished with
crocus cloth. If scoring is excessive the entire valve must be
replaced Check the valve spool for freedom of movement.

ASSEMBLY. To assemble the valve, proceed as follows (see
Figure 5C-4):

1. Coat all parts with clean hydraulic oil to facilitate as-
sembly and to provide initial lubrication. Petroleum jelly can
be used to hold seal rings and O-rings in place on assem-
bly.



CONTROL VALVES

2. Install a new back-up ring and O-ring on the check valve
plug with the O-ring toward the spring and ball. Place the
ball and spring in the body and install the plug. Be sure the
hole in the plug lines up with the stud hole in the body.

3. If the centering spring was removed, install the spring
and retainers on the spool. Place the O-ring in the groove
around the spool bore and install the O-ring on the spool. In-
stall the spool in the bore.

4. Install the seal rings and the seal ring retainer in the
grooves in the body of the inlet and outlet section. Carefully
place the sections together in the same order in which they
were removed. Coat the screw threads with “Locktite” or
similar sealant and install the screws and nuts. Tighten the
nuts to 15 ft-Ibs torque.

5. Install the pins in each spool and assemble the levers,
fulcrum rod and “E” washers.

INSTALLATION. To install the valve, proceed as follows:

1. Position the valve on the carbody. Install the lockwash-
ers and capscrews. Fully tighten the capscrews.

2. Reconnect the hydraulic lines.

3. Connect the flexible lines from the upper hydraulic tank
and move the upper-lower diverting switch to the “lower”
position. Connect the battery ground cable. Start the en-
gine and operate this control to check the operation of the
valve. Check all hydraulic lines for leakage.

SWING CONTROL VALVE (36Z1384)

DESCRIPTION. Mounted below the swing control console
are two pressure reducing valves that control the swing
clutch. As the swing control lever is moved forward or back,
hydraulic pressure is metered from 30 to 600 psi through
these valves to actuate the swing clutch cylinders.

The swing control valves are not repairable. If it is deter-
mined that the valves are defectiveor leak excessively, they
must be replaced.

REMOVAL. To remove the swing control valve(s), proceed
as follows (see[Figure 5C-H):

1. Remove the sheet metal cover directly below the swing
console.

2. Perform the GENERAL REMOVAL procedures as found
in the beginning of this subsection.

3. Disconnect and tag the hydraulic lines to the valve.
4. Remove the capscrews holding the valve in place.

5. Remove the valve to a clean, dust free area for disas-
sembly.

INSTALLATION AND ADJUSTMENT. To install and adjust
the linkage to the swing control valves, proceed as follows:

1. Align the elbows and tees, if removed, and attach the
valve(s) to the cabin wall with the capscrews.

2. Connect the hydraulic lines to the fittings.

3. Check and adjust the connecting rod to a length of 24-
1/4 inches.

SUBSECTION 5C
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Figure 5C-5. Swing Control Valve (3621384)

4. Check and adjust for an air gap between the spherical
capscrews and the valve stems. This distance must be at
least 0.010 inch or slightly more.

5. Connect the battery ground cable and start the engine.

6. Operate the swing control lever to check for proper oper-
ation of the valves. Check the valve stem area and all hy-
draulic lines for leaks.

7. Install the sheet metal cover over the valves.

BRAKE VALVE (36U259)

DESCRIPTION. This valve is used to apply the front and rear
drum brakes. Oil is supplied from the valve to the brake
cylinder in direct proportion to the amount of pedal pressure
applied by the operator. During heavy brake applications
this valve is power assisted by pressure regulating valve
(36U258).

REMOVAL. To remove the valve, proceed as follows (See
[Figure 5C-6)

1. See General Removal at the beginning of this section.
2. Remove the top cover from over the brake valve.

3. Disconnect the hydraulic lines at the brake valve. Cap
the lines and plug the ports of the brake valve.

4. Remove cotter pin (28), washer (19) and pin (29) from
support plates (30) and the valve stem.

5. Remove the hardware securing the valve to the bracket.
Remove the valve from the machine.
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Figure 5C-6. Brake Valve Installation (2100J1129)
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DISASSEMBLY. Use the following procedure to disassem-
ble the valve (see[Figure 5C-7):

1. Rotate end plug (01) out of the valve body, O-ring (02),

snap ring (03) and washer (04) will come out with the end
plug.

2. Remove spring (05) and washer (06). Remove the stem
and piston assembly (items 07 through 14) and sleeve (17)
from the body. Press pin (12) out of piston (11A). This will
release ball (11E), guide (11D), and spring (11C).

3. After removing retaining ring (24) from the stem end of
the valve body, pry out plug (23).

INSPECTION AND REPAIR. Thoroughly clean all parts and
dry with compressed air. Inspect the sleeve stem and piston
for excessive wear, nicks or scratches. Check the piston

SUBSECTION 5C

assembly to make sure there is a good ball seat inside.
Check the piston ball, guide and spring for excessive wear.
Replace all seals and O-rings.

NOTE
Valve seal and repair kits are available. See the
Replacement Parts Manual.
1. Generously coat all parts to be assembled with hydraulic
oil.
2. Install new O-ring (15) and back-up washer (16) on

sleeve (17). Place the sleeve in the valve body. The sleeve
must enter smoothly with slight hand pressure.

3. Assemble the piston and stem assembly (items 07
through 14) as shown. install the seals and back-up
washers on the piston.

15 186
\ g
17 \ - - l
—
\ ; 0 - ¥
r 14
l
| - 13
' —
- -
l — - N
l Q ®
/ Lo o
03 0 16. O-RING
02 18. BACK-UP WASHER
01 17. SLEEVE
01. END PLUG 10. BACK-UP WASHER 18. O-RING
02. O-RING 11 A. PISTON 19. VALVE BODY
03. SNAP RING 11B. PLUG 20. O-RING
04. WASHER 11C. SPRING 21. BACK-UP WASHER
05. SPRING 11D. GUIDE 22. O-RING
06. WASHER 11E. BALL 23. END PLUG
07. SEAL 12. PIN 24. RETAINING RING
08. BACK-UP WASHER 13. STEM 26. SEAL
09. O-RING 14. SPACER 26. BOOT

Figure 5C-7. Brake Valve (36U259)
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4. Insert the stem and piston assembly into sleeve (17) and
push it all the way into place. Place washer (06) over the
piston end and place spring (05) against the washer.

5. Install O-ring (02) on end plug (01), and place the plug
with snap ring (03) and washer (04) installed, into the end of
the valve. Rotate the end plug into the valve body until it is
tight. Do not overtighten the plug.

6. Place O-rings (20 and 22), washer (21) and seal (25) on
end plug (23). Place the end plug over stem (13) and work it
on the stem and into place carefully so that O-ring (20) will
not be cut. Install retaining ring (24). Place rubber boot (26)
on the stem and wire it in place.

7. Just prior to installation of the valve, place an O-ring (18)
in each of the five counterbores in the feet of the valve body.

INSTALLATION. To install the valve, proceed as follows (see
[Figure 5C-6).

1. Set the valve on the mounting bracket and secure with
capscrews and lockwashers.

2. Connect the valve stem to support plates (18 and 30)
with pin (29), washers (19) and cotter pin (28).

3. Attach the hydraulic lines to the brake valve.

4. Start the engine and operate the brake pedal. Observe
the valve for leaks, binding or other problems.

ADJUSTMENT. After the valve has been installed, check
linkage adjustment as follows (see[Figure 5C-6):

1. Adjust the brake band linkage as explained in Subsec-
tion 7E.

2. Bleed air from the system as described in Subsection 5A.

3. With the pedal in the released position, adjust the spring
length to 4-1/8” by turning adjusting nut (01).

NOTE

The 4-1/8" spring length is the recommended set-
ting, however this length can be Increased (for softer
pedal) or decreased (for harder pedal). Spring length
must never exceed 4-1/4" for load handling.

4. Check brake pedal travel distance. This dimension should
be approximately 7.0 inches If the travel exceeds 8.75
inches, check the brake band for proper adjustment and
then bleed the brake as described in Subsection 5A.

NOTE

If the pedal “pumps up” or changes position, check
that the brake cylinders are retracting fully when the
brake pedal is fully released. Also check that the
spring length adjusted in step 3 is 4-1/2" or less

5. Install the brake valve cover plates.

PRESSURE REGULATING VALVE (36U258)

DESCRIPTION. This valve is used in conjunction with brake
valve (36U259) to apply the front and rear brakes The valve
provides power assistance during hard brake pedal applica-
tions.
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REMOVAL. To remove the valve, proceed as follows (see
[Figure 5C-6):

1. Perform the steps outined in the topic, General Re-
moval, at the beginning of this section.

2. Remove the covers from over the brake valves.

3. Disconnect the hydraulic line at the back of the valve and
the two lines attached to valve block (21).

4. Remove cotter pin (28) and pin (29) securing the brake
valve stem to support plates (18 and 30).

5. Remove adjusting nut (01), washer (02), spacer (04) and
spring (03) from adjusting rod (05).

6. Pull cotter pins (11), washers (09), and pin (10) from the
pedal and support plates. Lift the valve assembly out of the
machine.

7. Remove cotter pin (33) from rod (05) and valve (24).
Separate valve (24) from valve block (21) by removing cap-
screws (31) and washers (32).

REPAIR. To repair the valve, proceed as follows (see Figure
5C-8):

1. Using a suitable tool, press in on gland (15) and remove
retaining ring (11) from body (01).

2. Remove stem (14), gland (15), spring (09), and spool (08).

3. Remove O-ring (10), seal (12) and wiper (13) from gland
(15) and replace with new parts from the seal kit.

4. Turn plug (04) out of body (01), remove O-ring (03) and
replace with a new O-ring.

5. Clean and inspect the other parts for damage. Any defect
to parts, other than the ones found in the seal kit, will
require the replacement of the valve.

6. Lubricate the parts with clean hydraulic oil.

7. Install spool (08) into the body with the grooved end
facing orifice plug (04).

8. Place spring guide (07), spring (D6), and new washer (05)
into the body of the valve. Then install and tighten orifice

plug (04).
9. Assemble spring guide (02), spring (09) and gland (15) on
to stem (14) and place in the body. Carefully press gland (15)
into the body to prevent damage to the wiper. Install retain-
ing ring (11).

NOTE

The purpose of the wiper is to prevent dirt and water
from entering the valve, therefore the lips face out-
ward. The O-ring and seal prevent oil leakage from
the valve.

INSTALLATION. To Install the valve, proceed as follows (see
[Figure 5C-6).

1. Place two new O-rings on valve (24) and attach the valve
to valve block (21) with capscrews (31) and lockwashers
(32).

2. Attach the valve stem to rod (05) with cotter pin (33).
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Figure 5C-8. Pressure Regulating Valve (36U258)

3. Place the valve assembly into the mounting bracket and
attach support plates (18 and 30) to pedal (16) with pin (10),
washers (09), and cotter pins (11).

4. Assemble washers (02), spacer (04), spring (03) and nut
(01) to rod (05).

5. Connect the support plates to the brake valve stem with
pin (29), washers (19) and cotter pins (28).

6. Attach the hydraulic lines to the valve and valve block.

7. Start the engine and operate the brake pedal. Observe
the valve for leakage, binding or other problems.

8. Adjust the linkage as described in the Adjustment topic
for brake valve (36U259).

THIRD DRUM CONTROL VALVE (36Q372)

DESCRIPTION. Mounted below the third drum control con-
sole are two pressure reducing valves that control the third
drum circuit. As the third drum control lever is moved for-
ward or back, hydraulic pressure is metered through these
valves to actuate the third drum brake or clutch cylinders.

The third drum control valves are not repairable. If it is
determined that the valves are defective or leak excessively,
they must be replaced.

REMOVAL. To remove the third drum control valve(s), pro-
ceed as follows (see[Figure 5C-9):

1. Remove the sheet metal cover directly below the console
cover.

2. Perform the GENERAL REMOVAL procedures as found
in the beginning of this subsection.

3. Disconnect and tag the hydraulic lines to the valve.
4. Remove the hardware holding the valve in place.
5. Remove the valve.

INSTALLATION AND ADJUSTMENT. To install and adjust
the linkage to the third drum control valves, proceed as
follows:

1. Attach the valve(s) with the capscrews, lockwashers and
nuts.

2. Connect the hydraulic lines to the fittings.

3. Check and adjust the connecting rod to the 2-1/4" and
14" dimension shown in Figure 5C-9.

4. Check and adjust for an air gap between the spherical
capscrews and the valve stems. This distance should be
+0.001". Secure the bolt with the jam nut.

5. Connect the battery ground cable and start the engine.

6. Operate the third drum control lever to check for proper
operation of the valves. Check the valve stem area and all
hydraulic lines for leaks.

7. Install the sheet metal cover over the valves.

5C-9
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SUBSECTION 5D

HYDRAULIC COMPONENTS

GENERAL

This subsection contains the information necessary to re-
pair the hydraulic components other than the control
valves.

GENERAL REMOVAL

Prior to removing any of the components in this section shut
down the engine and remove the battery ground cable to
prevent operation of the machine while the item is being
serviced. Operate the controls to relieve all pressure in the
system and also clean the area around the item being re-
moved to prevent the entry of contaminants.

COMBINATION CONTROL VALVE (36Q327)

DESCRIPTION. The combination control valve serves two
functions (three if the machine is equipped with side frame
extension). The primary function is to relieve system pres-
sure and maintain it at a preset maximum. Hydraulic pump
flow is diverted back to tank when the pressure setting is
reached.

Secondly, it serves as an unloading valve to keep system
pressure within preset limits. Pump pressure is used to
charge up the accumulator, which acts as a pressure stor-
age reservoir. When a preset upper pressure is reached the
unloading valve directs the pump flow back to the reservoir
at atmospheric pressure. Each time a hydraulic valve is op-
erated, oil from the accumulator is used and system pres-
sure begins to fall until a preset low limit is reached. At this
point, the unloading valve will direct the flow of oil from the
pump to the accumulator to recharge the system.

The third function of this valve is to act as a directional con-
trol device (diverter) to direct pump pressure to the side
frame extension circuit. This is done through an electri-
cally operated solenoid.

REMOVAL. Ordinarily there is no reason to remove this
valve as all maintenance may be done by removing and re-

placing the individual components. If it becomes necessa
to remove the valve, proceed as follows (se# Figure 50-1):

1. See General Removal at the beginning of the section.

2. Disconnect the hydraulic lines and electrical connec-
tion at the valve and position the lines to avoid interference
as the valve is removed. Cap the lines to prevent the entry of
contaminants.

3. Remove the two capscrews and lockwashers attaching
the valve to the hydraulic units panel.

4. The valve can now be removed.

REPAIR AND ADJUSTMENT. The valve may be repaired by
replacing the individual components. All the subassembly
valves are nonadjustable and non-repairable except the
pressure unloading valve.

The relief valve has been adjusted at the factory and should
retain its setting over extended periods of time, under nor-
mal conditions. The relief valve spring will eventually
weaken with machine use, however, so periodic checking
of the relief valve setting is recommended.

To check the setting on the relief valve, proceed as follows:

iy gty

CAUTION

PN

The pressure setting of 3000 psi must not be
changed. Any attempt to change the setting
will void any and all guarantees, expressed or
implied.

1. Operate the machine until the hydraulic oil temperature
is a minimum of 70°F. Shut the engine down and reduce hy-
draulic pressure to zero.

2. Obtain an accurate 0 to 5000 psi pressure gauge.

3. Connect the flexible hoses to the crawler extension and
retraction controls.

4. Place the upper-lower diverter switch in the “lower” po-
sition.

5. Install a pressure gauge in the pressure gauge port of the
tee fitting installed as shown in the insert of|Figure 5D-1.
6. Increase engine speed to approximately 1400 rpm at no
load.

7. Fully retract one crawler side frame and observe the
pressure gauge to determine the point at which the relief
valve opens. The relief should open at approximately 3000
psi. The pressure gauge will instantly show a drop of pres-
sure at the point when the relief valve opens.

8. If the relief valve does not function as described in step 7,
remove and replace the valve with a new one. Repeat steps
6 and 7 to test the new relief valve for proper operation.

The unloading valve section of the combination control
valve is actually made up of two valves: The pressure un-
loading valve and the priority flow regulator valve. Only the
former can be adjusted.

5D-1
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To adjust the pressure unloading valve, proceed as follows:

1. Repeat steps 1 and 2 from the previous procedure for
checking the relief valve.

2. Connect the pressure gauge to the port at line 2A. Plug
the line to prevent loss of hydraulic oil.

3. Start the engine and allow the hydraulic pressure to
build up to 1400 to 1710 psi.

4. Operate the controls until the pressure drops to 1400
psi. The unloading valve should close at this point and again
recharge the system.

5. If the valve does not maintain the pressure as stated in
step 4, remove the hex cover and adjust as follows (see Fig-
lure 5D-1 insert): |

5D-2

SCREW VALVE OF MACHINE IN FRONT
OF THE HYDRAULIC
RESERVOIR
CAUTIO

The following steps must be performed care-
fully or damage to the system components can
result. In no case should a pressure adjusting
screw be turned rapidly, always make adjust-
ments slowly.

. Loosen the locknut and turn the adjusting screw to ob-

tain a maximum pressure to 1710 psi.

. Repeat step 4 above.
. If difficulty is encountered arriving at these settings, re-

place the priority flow regulator and repeat steps A and
B.

. Tighten the locknut and replace the hex cover.
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INSTALLATION. In the event the valve was removed for
bench testing or if a new valve is being installed, proceed as
follows:

1. Line up the valve with the two holes on the mounting
panel. Install and tighten the two capscrews.

2. Remove all protective caps and connect the hydraulic
lines to the proper ports.

3. Connect the electrical adapters to the solenoid valve.

4. Start the engine, check for leaks, and test the valve for
proper operation.

ACCUMULATOR (45U47D1)

DESCRIPTION. This is a one gallon, nitrogen charged,
bladder type accumulator, which acts as a pressure stor-
age reservoir (see[Eigure 5D-2). It helps eliminate rapid
cycling of the unloading valve to prevent overheating of the
oil and it smooths out pressure surges in the system.

Hydraulic oil from the pump is supplied to the accumulator
until operating pressure is reached. This hydraulic oil in the
accumulator is supplied to the control valves the instant a
control valve is operated. When the accumulator is prop-
erly charged, the pressure gauge will show a gradual de-
crease in pressure when the control valves are actuated.
When minimum pressure is reached, the pump will again
charge the accumulator to operating pressure. The pres-
sure gauge will also show a gradual decrease in pressure
when the engine is turned off.

The most important function of the accumulator occurs in
the event of malfunction of the pump or the unloading valve
portion of the combination valve. If the pump or unloading
valve malfunctions, the stored oil in the accumulator will
enable the operator to make several clutch or brake en-
gagements, thus allowing him to lower the load to the
ground.

MAINTENANCE. This accumulator is considered non-re-
pairable. If the accumulator is faulty, it may be due to loss of
precharge pressure or it may be due to a defective bladder or
housing. If the housing or bladder is faulty, the complete
accumulator must be removed and replaced with a new ac-
cumulator.

REMOVAL. To remove the accumulator, proceed as fol-

lows (see[ Figure 5D-]):
1. See General Removal at the beginning of this section.

2. Disconnect the hydraulic line at the accumulator and po-
sition the line to avoid interference as the accumulator is re-
moved. Cap the line to prevent the entry of contaminants.

3. Remove the two capscrews and lockwashers attaching
the accumulator and clamp to the hydraulic units panel.

4. The accumulator can now be removed.

SUBSECTION 5D
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Figure 5D-2. Accumulator (45U47D1)

INSTALLATION. To install the accumulator, proceed as fol-
lows (see| Figure 5D-1):

1. Line up the clamp and accumulator with the two holes in
the hydraulic units panel. Install and fully tighten the two
lockwashers and capscrews.

2. Remove the protective cap and connect the hydraulic
line to the accumulator.

3. Connect the battery ground cable. Start the engine and
observe the accumulator for leaks. Also, see that the
accumulator charges to full operating pressure.

PRECHARGING PROCEDURE. There are two conditions
under which the accumulator precharge pressure should
be checked. The first is when a new accumulator is in-
stalled and the second is when it is found thet the reason for
a faulty accumulator is the toss of precharge pressure. The
accumulator is precharged with oil pumped nitrogen, pre-
ferably, to 700 +25 psi at room temperature, 70°F. A pre-
charging kit (452232) is available from Harnischfeger for
performing this operation.

N e e o g

CAUTION

When precharging the accumulator, use water
pumped, oil pumped or dry nitrogen only.

5D-3
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Precharge the accumulator with the precharging kit as fol-

lows (see[_Figure 5D-3):
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Figure 5D-3. Gauging Head Installation

1. Remove the valve guard and valve cap from the accu-
mulator.

NOTE

To read or adjust the precharge pressure, hydraulic
fluid must be completely drained from the fluid side of
the accumulator.

2. To mount the gauging head, retract the shaft in the air
chuck by turning the bar handle counterclockwise until it
stops. Mount the swivel of the air chuck on the accumula-
tor's gas valve stem, compressing the gasket in the swivel to
prevent gas leakage. Turn the bar handle clockwise until the
shaft depresses the valve core in the gas valve of the
accumulator.

3. Mount the gland nut of the hose assembly on the nitro-
gen bottle.

4. Remove the cap from the filler valve and attach the
swivel connector of the hose assembly. Hand tighten suf-
ficiently to compress the gasket in the swivel connector in
order to prevent gas leakage.

5. Proceed to inflate the accumulator to 700 + 25 psi by
opening the valve on the nitrogen bottle slowly, closing it
occasionally to allow the needle of the pressure gauge to
settle in position, thus giving an accurate reading of the pre-
charge pressure. When the correct precharge has been
reached, close the valve in the nitrogen cylinder securely.

5D-4
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NOTE

Allow the accumulator to rest for about 30 minutes
and then check the precharge pressure again. Due to
the nitrogen expansion, additional precharging may
be necessary to bring the precharge to the desired
pressure.

6. The bleeder valve can be used to let out any gas pres-
sure in excess of desired precharge.

7. Retract the shaft of the air chuck by turning the bar
handle counterclockwise to the full stop position before dis-
connecting the swivel, thereby preventing excess leakage
of gas from the accumulator. Remove the chuck from the
accumulator gas valve stem.

8. The charging and gauging assembly may either be coiled
around the nitrogen cylinder or the assembly may be re-
moved from the cylinder and stored.

9. Check the accumulator gas valve assembly for leaks with
a soapy water solution or oil. If the valve core is leaking, de-
press quickly once or twice to reseat the core. It may be nec-
essary to replace the valve core if leakage continues.

10. Replace the accumulator gas valve cap and tighten
one-half turn beyond hand tightness.

11. Replace the accumulator valve guard.

12. Check for precharge loss within one week after instal-
lation.

SOLENOID VALVE (3671349, 3621528 & 3671423)

DESCRIPTION. Each unit is a 4-way, 2 position, spring off-
set, solenoid operated valve. These valves are located on a
panel directly behind the operator's module and below the
upper deck panel. The valves are accessible from under-
neath.

In the energized position, oil flow is from the pressure port,
through the valve and to the cylinder port to allow oper-
ation of the brake, clutch or the controls system.

In the de-energized position (spring offset), the pressure
port is blocked. Oil flow is from the cylinder port to the ex-
haust port and then to the reservoir.

A manual plunger is provided at the end of the solenoid coil
so the valve can be shifted manually in the event of an elec-
trical malfunction.

One valve mounted on a separate subplate functions the
360° swing lock. This valve controls the 360° swing lock
cylinder.

One valve mounted on a separate subplate functions the
dapper trip valve. This valve controls the dipper trip drum.

The two valves, mounted on separate subplates, function as
the boom hoist interlock and the boom hoist limit Valve.
These valves control the boom hoist brakes, clutch and
pawls.

There are four valves mounted on one manifold which func-
tion as the swing brake lock valve, propel brake valve, left
drum brake valve, and right drum brake valve. These valves
control the swing brake, the left and right drum brake and
clutch, and the propel brakes.
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There are also two valves mounted on one manifold which
function as left and right drum pawl valves. These valves
control the left and right drum pawls.

TROUBLESHOOTING. The table and maintenance hints
that follow are of a general nature, but should provide help-
ful information when combined with the schematic in Sub-
section 5A.

Table 5D-1 |ists the common difficulties experienced with

directional valves and systems. It also indicates the
probable causes and remedies for each of the troubles
listed.

It should always be remembered that many apparent valve
failures are actually the failure of other parts of the system.
The cause of improper operation is best diagnosed with
adequate testing equipment and a thorough understand-
ing of the complete hydraulic system.

SOLENOID REPLACEMENT. It is not necessary to remove
the valve to replace the solenoid coil. After determining the
solenoid coil is defective, proceed as follows (sge Figure 50-

4): .
; CAUTION

Before breaking an electrical circuit, be sure
the power is OFF. To do this, disconnect the
battery ground cable.

1. Remove plate (01), gasket (02) and disconnect the wires
from the coil to the terminal strip. Make tags to identify the
wires for proper assembly.

2. Remove snap ring (29) and pull coil (30) from solenoid
(27). Remove the manual plunger and install in the new coil.

NOTE _ .
Attach a piece of wire or cord to the wire ends of coil

(30). This will make assembly easier.

3. Attach the wires to the new coil to the cord (wire) and
pull the wires into body (05). Push the coil into the solenoid.

4. Install the snap ring and connect the coil wires to the
terminal strip.

5. If removed on disassembly, connect wire on gasket (02)
to ground and install plate (01).
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REMOVAL. The removal of any of these valves does not re-
quire the disconnection of hydraulic lines. Each valve is
held to a subplate or a manifold by four socket head screws.
To remove a valve, proceed as follows (se€[Figure 5D-4):

E CAUTION !

Before breaking any circuit, be sure all pawl
locks are engaged and block or lower any load
whose movement could generate pressure.

1. Complete the General Removal instructions at the
beginning of this subsection.

2. Remove plate (01), move gasket (02) aside and discon-
nect the solenoid wiring. Mark or tag the wires to ensure
proper assembly. Set aside terminal block (32) and plate and
gaskets (33) until installation.

3. Remove the four socket head screws from the wiring
cavity inside the valve body. The valve can now be removed
from the machine. Be ready to catch the oil that is retained
in the lines and the valve.

4. Cap all the system openings to prevent the entrance of
contaminants.

DISASSEMBLY. To disassemble the valve, proceed as fol-
lows (sed Figure 5D-4):

1. Loosen screws (28) and remove solenoid (27) from the
valve.

2. Loosen screws (06) and remove cover (07) from the other
end of the valve body.

3. Remove snap ring (09) then remove guide (11), O-rings
(10 and 12), limiters (13 and 15) and spring (14). Apply force
to push pin (16) as this will aid in removing guide (11) from
the valve body.

4. Remove snap ring (25), now remove guide (24), O-rings
(22 and 23) and washer (21).

NOTE

Discard and replace all O-rings and gaskets removed
in disassembly except gasket (02) unless it is dam-
aged. Refer to the Parts Manual for the applicable seal
kit number.

Table 5D-1. Troubleshooting Chart

TROUBLE

PROBABLE CAUSE

REMEDY

Valve spool fails Dirt in system.

Disassemble, clean and flush.

to move.

Solenoids inoperative.

Check electrical source and
solenoids.

overhaul.

Improper assembly after

Sed Figure 5D-4] to check proper

assembly of unit.

tion.

Improper installation connec-

Check installation.

Valve produces
undesirable response
in work unit.

nections.

Improper assembly of valve or
improper installation con-

Check[_Eigure 5D-4] for assembly

and the schematic diagram in
Subsection 5A for installation.
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5. Remove spring (20) and spacer (19).

6. Slide spool (17) from the valve body with push pins (16
and 18). Remove the push pins from the spool, then mark
the spool as noted below.

NOTE

Certain spool types are not symmetrical. To provide
correct assembly, it is recommended that the spool
and body be marked with a metal scribe. The spool
should be marked on the minor diameter, not across
the sealing lands.

CLEANING. The importance of cleaning the valve and all its
parts can not be overemphasized. All parts must be thor-
oughly cleaned and kept clean during inspection and as-
sembly. The close tolerance of the valve body and spool
makes this requirement more stringent than usual. Clean
all removed parts, using commercial solvent that is com-
patible with the system fluid. Compressed air may be used
in cleaning the valve, but it must be filtered to remove water
and contamination. Clean compressed air is particularly
useful in cleaning the spool orifices and body passages.

INSPECTION AND REPAIR. Inspect, repair, and replace the
valve and all its parts as follows:

1. Visually inspect the internal bore of valve body (05) for
scratches or erosion across the spool land sealing areas. If
scratches or erosion are found, replace the complete valve.

'CAUTION |

Do not stone the edges of the sealing lands on
the valve spool. Rather, use a 500 grit abrasive
paper to remove any burrs found on the spool.
Use the paper very lightly on the outer
diameter of the spool only.

2. Inspect the spool for burrs or small scratches. If any are
found, remove them with 500 grit abrasive paper. Then in-
sert the spool into the bore, rotate it while moving it back
and forth to check for binding. If any binding or side move-
ment exists, the spool must be replaced.

3. If a new spool (17) is required, use a very fine grit stone to
break the feathered edges of the balancing grooves. Use
500 grit paper to lightly polish the outside diameter of the
spool.

4. Inspect all the other parts for wear or damage and re-
place as necessary.

5. Check the grooves where any seals are placed; grooves
and detents should be free of any rough edges to prevent
damage to the new seals on assembly.

6. Perform a continuity check on the solenoid coil. The coil
should have a resistance value of 24 ohms.

ASSEMBLY. To assemble the valve, proceed as follows:

1. Lubricate all the parts and O-rings with clean hydraulic
oil to aid in assembly and provide initial lubrication.

2. The assembly of the valve is basically the reverse of the
disassembly procedure. The following items require special
attention:

SUBSECTION 5D

A. Check the special marks on the spool and valve bore to
ensure correct assembly.

B. Insert the heads of push pins (16 and 18) into the spool
before installing the spool into the valve body.

C. Check for secure installation of snap rings (09 and 25).

D. Complete the wiring connection of the solenoid at in-
stallation.

INSTALLATION. To install the solenoid valve, proceed as
follows:

1. Place O-rings (04) in the ports at the bottom of the valve
body if not already done. Now set the valve on the subplate
or manifold in its correct position and secure with the four
socket head screws.

2. Install the terminal block and gaskets (33) in position and
complete the wiring of the solenoid. Then attach the ground
wire of gasket (02) and install plate (01) and fasten with the
screws (31).

3. Bleed the system of air as described in Subsection 5A.

4. Connect the battery cable, start the engine, and check for
leaks. If none, test the valve for proper operation.

SHUTTLE VALVE (36Z1171)

DESCRIPTION. Shuttle valves are used in several places in
the system to direct the flow of hydraulic fluid into a
common line from either of two other lines. When pres-
surized oil is available at either of the side ports, the float-
ing piston (shuttle) moves to the opposite side of the valve to
close the opposite side port. Oil is allowed to flow out the top
port to a common line.

REPAIRS. The shuttle valve is considered non-repairable. If
the valve is faulty, the complete valve should be removed
and replaced with a new valve.

REMOVAL. To remove the valve, proceed as follows.
1. See General Removal at the beginning of this section.

2. Disconnect the hydraulic lines at the valve and position
the lines to avoid interference as the valve is removed. Cap
the lanes to prevent the entry of contaminants.

3. Remove the two capscrews which secure the valve. The
valve can now be removed.

INSTALLATION. To Install the valve, proceed as follows.

1. Position the valve and install the two capscrews. Fully
tighten the capscrews to secure the valve.

2. Remove the protective caps and connect the hydraulic
lines to the valve.

3. Connect the battery cable. Start the engine and operate
the controls. Observe the valve for leaks, binding or other
defects.

SWIVELS (44Z2058)

DESCRIPTION. Swivels are provided at the input end of the
hydraulic lines to clutches and brakes wherever required. A
swivel is also provided on the rotary joint for the propel
brake. The swivel allows hydraulic fluid to flow into a
rotating member to apply a clutch or brake.
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REPAIRS. The swivel is considered non-repairable. If the
swivel is faulty the complete swivel should be removed and
replaced.

REMOVAL. To remove the swivel, proceed as follows:
1. See General Removal at the beginning of this section.

2. Disconnect the hydraulic line at the swivel and position
the line to avoid interference as the swivel is removed. Cap
the line to prevent the entry of contaminants.

3. Remove the swivel by backing it out of the shaft.
INSTALLATION. To install the swivel, proceed as follows:

1. Install the O-ring on the swivel. Thread and tighten the
swivel into the shaft.

2 Remove the protective cap and connect the hydraulic
line to the swivel.

3. Connect the battery cable. Start the engine and operate
the controls. Observe the swivel for leaks or other defects.

BRAKE, CLUTCH, AND PAWL CYLINDERS
(38U34, 38U39, 38U45, 38U104 & 38U112)

REMOVAL. To remove the actuating cylinder, proceed as
follows:

1. See General Removal at the beginning of this section.

2. Disconnect the hydraulic line to the cylinder. Cap the line
and install a dust cap in the cylinder to prevent the entry of
contaminants.

3. Relieve any tension on the brake, clutch or pawl oper-
ating mechanism springs. Remove the linkage from the
yoke or eyebolt end of the cylinder.

NOTE

See the particular brake, clutch or pawl instructions
on how to relieve spring tension in the operating
mechanism and how to remove the linkage from the

yoke or eyebolt.
4. Remove the capscrew and lockwasher securing the cyl-
inder to the operating mechanism.

DISASSEMBLY. Use the following procedure to disassem-
ble the cylinder (see| Figure 5D-5):

1. Remove the piston and spring from the cylinder body.
2. Remove the seals, back-up rings, and the O-ring from

the cylinder body. Note the position of the seals when
removing them.

INSPECTION AND REPAIRS. Inspect the piston and cylin-
der bore for excessive wear, nicks or scratches. If either of
these parts are damaged, the entire cylinder must be re-
paired.

NOTE

A service kit is available. See the Replacement Parts
Manual.

ASSEMBLY. To assemble the cylinder, proceed as follows
(see[ Figure 5D-5):
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1. Generously coat all parts to be assembled with hydrau-
lic oil.

2. Install the inner seal, larger diameter back-up ring, O-
ring, small diameter back-up ring, and outer seal.

NOTE

Cylinders (38U34 & 38U104) have a metal and rub-
ber outer seal. Cylinders (38U39, 38U45 and
38U112) have a rubber outer seal.

3. Install the spring and piston in the cylinder body.

INSTALLATION. To install the actuating cylinder, proceed
as follows:

1. Secure the cylinder to the operating mechanism with the
lockwasher and capscrew.

2. Attach the linkage to the yoke or eyebolt end of the cyl-
inder.

3. Remove the dust cap from the cylinder and remove the
cap from the hydraulic line. Connect the hydraulic line to
the cylinder.

4. Bleed the hydraulic cylinder to remove any air trapped in
the hydraulic line. See Bleeding Procedure in this section to
bleed the cylinder.

5. Connect the battery cable. Start the engine and operate
the controls. Observe the cylinder for leaks, binding or other
defects.

CRAWLER EXTENSION/RETRACTION
CYLINDER (38U113)

DESCRIPTION. This cylinder is a double acting hydraulic de-
vice for extending and retracting the crawler side frame. It
has a 4 inch bore, 27 inch stroke and extends to a total
length of 67 inches. Although this cylinder gets moderate
use, it may in time develope leaks or function erratically
calling for special maintenance to be done. A special seal kit
is available and must be installed if the cylinder is over-
hauled.

REMOVAL. To remove the crawler extension cylinder, pro-
ceed as follows:

1. Perform the GENERAL REMOVAL procedures, as they
apply to this function, found in the beginning of this sub-
section.

2. Remove hydraulic lines at quick disconnect and pull the
pins at either end of the cylinder. Connect the quick discon-
nects to keep them clean.

3. Move the cylinder to a clean, dust free work area for dis-
assembly.

DISASSEMBLY. To disassemble the cylinder, proceed as
follows (see| Figure 5D-6):

1. Remove the two capscrews holding head gland (06)
against lock wire (03).

2. Push the head gland into the body approximately 1 inch
and remove the lock wire from the groove.
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Figure 5D-6. Crawler Extension Cylinder (38U113)

3. Pull the complete rod, head gland and piston from the
body of the cylinde.

4. Remove locknut (13) from rod (14) and slide off piston
(10) and head gland (06).

5. Remove all the seals from piston (10) and head gland (06)
and discard.

INSPECTION AND REPAIR Clean all the parts with a suit-
able solvent and inspect the rod, piston, head gland and cyl-
inder bore for excessive wear, nicks, or scratches. If any of
these parts are damaged, the part(s) may be replaced as in-
dicated in the Parts Manual.

ASSEMBLY. To assemble the cylinder, proceed as follows
(sed_Figure 5D-6):

1. Coat all parts with clean hydraulic oil.

2. Install O-ring (08) and back-up ring (07) in the groove of
head gland (06). The back-up ring is located nearest lock
ring (03).

3. Place rod seal (05) into the inside head gland groove with
the lips of the seal facing O-ring (08) groove.

4. Seal (04) is placed in the outside groove of the grooves of
piston (10) with the lips facing the rod end of the cylinder.

5. Assemble piston seals (09 and 11) into the grooves of
piston (10) with the lips of both seals facing the outside of
the piston.

6. Slide body cap (02), lock wire (03) and head gland (06)
onto rod (14).
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7. Install O-ring (12) in the groove of rod (14) and insert
piston (10) to the shoulder of the rod. Then, tighten locknut
(13) securely.

8. Carefully insert the assembled unit into the bore of the
cylinder. Compress the seals as necessary to prevent them
from being damaged.

9. Push the head gland into the bore and install the lock
wire.

10. Pull out on the rod to move the head gland into posi-
tion, then install the capscrews and tighten securely.

INSTALLATION. To Install the crawler extension cylinder,
proceed as follows:

1. Place the head end of the cylinder in the bracket on the
carbody and insert the pin. Mount the rod end on a support
to provide free movement in and out.

2. Connect the hydraulic line for extending the cylinder
first.

NOTE

The extend port is the one nearest the head end of the
cylinder.

3. Connect the battery ground and start the engine.
Gradually operate the control valve to fill the head end of the
cylinder with hydraulic oil.

4. With the rod fully extended, connect the other hydraulic
line and operate the control valve to fully retract the rod.
Cycle the cylinder several times to remove any air trapped.
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5. Swing the cylinder to either of the side frame brackets
and install the pin.

6. Repeat steps 1 through 5 for the other cylinder.

7. Check the hydraulic reservoir level and add oil to bring it
to the proper level in the glass.

SWIVEL (452453)

DESCRIPTION. Thus swivel is the means by which hydrau-
lic oil is delivered from the upper of the machine to the
lower. With the swivel it is possible to rotate the upper a full
360 degrees without interfering with pipe or hose connec-
tions.

The swivel consists of a swivel body which engages with
the pivot bracket on the bottom of the revolving frame and a
spool which is fixed to the carbody. All of the hydraulic lines
from the upper, required for the propel circuits, are con-
nected to the swivel body. The ports of the swivel body are
connected to the corresponding parts of the spool. Hydrau-
lic lines connected to the bottom of the spool direct oil to the
propel motors and brakes.

REMOVAL. If leakage between the swivel body and the
spool is detected, the swivel must be removed from the ma-
chine for repair. To remove the swivel for seal replacement
or other maintenance, proceed as follows (se
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Figure 5D-7. Swivel Removal

1. Swing the upper so that the attachment is over the front
of the lower, lower the boom, set the swing brake, and stop
the engine. Disconnect the battery ground cable.

2. Tag and disconnect all the hydraulic lanes attached to the
spool. The spool is numbered to correspond with numbers
stamped on the swivel body. Cap the lines to prevent the
entry of contaminants.

SUBSECTION 5D

NOTE

Access to the spool and swivel body can be gained
from below the carbody.

3. Tag and disconnect all the hydraulic lanes attached to the
swivel body.

4. Using a suitable lacking arrangement support the swivel
spool from below. Remove the two attaching capscrews,
lockwashers, and nuts securing the swivel support to the
carbody.

5. Swing the pivot bracket 90 degrees and slowly lower the
swivel out of the carbody. Set the swivel aside for disas-
sembly.

DISASSEMBLY. Disassemble the swivel as follows (See
Figure 5D-8):

1. Remove the capscrews securing the retainer to the
spool. Remove the retainer and O-ring.

2. Slide the spool out of the swivel body. Remove the bear-
ings, slipper seals, and O-rings from the spool. Discard the
seals and O-rings.

INSPECTION AND REPAIR. After the swivel has been dis-
assembled, proceed as follows:

1. Thoroughly wash the swivel body and spool with a
suitable cleaning solvent or diesel fuel.

2. Inspect all parts for wear or damage. Carefully inspect
the swivel body and spool for excessive scoring or deep
scratches. Replace worn or damaged parts.

NOTE

Excessive scoring or deep scratches are usually
caused by foreign material in the hydraulic system. If
these defects are found, the hydraulic system should
be checked for foreign material.

ASSEMBLY. To assemble the swivel, proceed as follows
(seq_Figure 5D-8):

1. Generously lubricate the swivel body, spool, and all O-
rings and seals with clean hydraulic oil.

2. Install the lower O-ring and bearing.

3. Starting at one end of the spool carefully install the O-
ring in the first groove in the swivel stem. Carefully install
the slipper seal over the O-ring. Knead the slipper seal by
hand to squeeze it into the O-ring groove.

4. Repeat step 3-above until a new O-ring and slipper seal
have been installed in each O-ring groove of the spool.

5. Place the swivel body in a vertical position with the
bottom of the body facing up. Insert the top of the spool into
the bore of the swivel body, and while the spool is being
lowered into the body compress the slaiper seals by hand as
they enter the body.

6. When the spool is installed, install the upper bearing. In-
stall the upper O-ring on the retainer and set the retainer on
the spool. Fasten the retainer with the capscrews.
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Figure 5D-8.

INSTALLATION. To install a new or repaired swivel, pro-
ceed as follows (see[Figure 5D-7):

1. Position the swivel support such that it will fit through
the opening of the carbody and slowly lift or jack the swivel
up until the pivot bracket can be turned and rested on the
carbody support.

2. When the swivel is in position, install the capscrews,
lockwashers, and nuts. Tighten securely.

NOTE

Position the swivel so that the numbers stamped on

the body and spool face the respective hoses tagged
earlier.

3. Reconnect the hydraulic lines from the upper to the
appropriate ports in the swivel body.

4. Reconnect the hydraulic lines from the lower to the
appropriate ports on the spool.

5. Connect the battery ground cable. Start the engine and
check for leaks while operating the propel functions. Add
clean hydraulic oil, as necessary, to the hydraulic propel
and/or controls reservoirs.
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Swivel (45Z453)

DRUM PAWL CYLINDER (38Q123)

DESCRIPTION. The drum pawl cylinder releases the drum
pawl from the left or right drums. When hydraulic pressure
is applied to the cylinder the pawl is released from drum.

REPAIRS. The drum pawl cylinder is a non-repairable item.
If the cylinder leaks or has not been operating properly,
replace it.

REPLACEMENT. To replace cylinder, see Subsection 7E.

SWING LOCK CYLINDER (362434)

DESCRIPTION. The swing lock cylinder engages and disen-
gages the 360° swing lock. Hydraulic pressure engages and
disengages the stop block into the slewing ring bull gear.

REPAIRS. The swing lock cylinder is a non-repairable item.
If the cylinder leaks or has not been operating properly,
replace it.

REPLACEMENT. To replace the swing lock cylinder, pro-
ceed as follows (see[Figure 5D-9):

1. Shutdown the engine and make sure all hydraulic pres-
sure is released from the system.
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Figure 5D-9. Swing Lock Cylinder (36Z434)

2. Tag the hydraulic lines at the cylinder. Remove the lines
and plug them to prevent the entry of dirt.

3. At each end of the cylinder, remove the cotter pin and pin
from the clevis and mounting bracket.

4. Remove the cylinder. If the cylinder is to be replaced by a
new one, note the positioning of the clevis threaded on the
cylinder rod. Loosen jam nut and remove clevis and jam nut.
Transfer clevis and jam nut to new cylinder. Install clevis as
noted on old cylinder. Tighten jam nut.

5. Set cylinder up to link and mounting bracket. Install pins
and cotter pins.

6. Install and tighten hydraulic lines.
7. Operate cylinder to make sure it is operating correctly.

8. With the stop block fully engaged in the slewing ring
gear, pins “A”, “B” and “C” are to be inline. Adjust using
jam nut and adjusting capscrew. Tighten jam nut after
adjusting.
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SWING SYSTEM

GENERAL

This section describes the components required to trans-
mit swing torque from the horizontal swing shafts to the
swing gear.

The swing system consists of the horizontal swing shafts,
swing clutches, intermediate swing shaft, vertical swing
shaft and slewing ring as shown inw Figure 6A-1.

DESCRIPTION

The swing system is powered by the upper engine through
the chain driven horizontal swing shafts. The horizontal
swing shaft sprocket hubs and clutch housings turn con-
tinuously while the engine is running and the torque con-

S S anas,
s P

Figure 6A-1.

verter is engaged. However, the operator must engage
either the left or right swing clutch to swing the upper.

When a swing clutch is engaged a horizontal swing shaft
bevel gear transmits torque to the vertical swing shaft. The
pinion on the vertical swing shaft meshes with the swing
gear, which rotates the upper.

The swing brake is a hydraulically released-spring set de-
vice. When the control switch is in the OFF position, hy-
draulic pressure causes the cylinder to release the brake.
The upper is now free to swing. When the control switch is
in the ON position, hydraulic pressure is diverted back to
tank and the springs set the brake.

A 360° swing lock is provided to secure the upper in any
position in relation to the lower. The stop block engages the
slewing ring bull gear and is hydraulically actuated.

LEFT
HORIZONTAL
SWING SHAFT

HORIZONTAL
SWING SHAFT

INTERMEDIATE
SWING SHAFT

VERTICAL
SLEWING SWING
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Swing System
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HORIZONTAL SWING SHAFTS

GENERAL

This subsection contains the information necessary to re-
move, disassemble, assemble and install the horizontal
swing shafts.

HORIZONTAL SWING SHAFT (2910J30-6)

GENERAL. The left and right horizontal swing shafts are
mounted in the side wall of the chain case. The bevel on the
horizontal swing shafts are in constant contact with the
bevel gear of the intermediate swing shaft.

REMOVAL. To remove either horizontal swing shaft, pro-
ceed as follows (see Figure 6B-3):

1. Remove the swing clutch assembly from the swing
shaft. See the topic, Removal, in Subsection 6F.

2. Remove the chain case cover, loosen the drive chains,
and lift the chain off the sprocket of the shaft assembly to be
removed (see Subsection 4E).

3. Support hub (20) and remove nuts (18) and lockwashers
(19). Remove the horizontal shaft assembly from the ma-
chine and place it on a clean bench. This assembly weighs
approximately 420 Ibs.

DISASSEMBLY. To disassemble either horizontal swing
shaft assembly, proceed as follows (se€ Figure 6B-1):

1. Remove washer (03) and pinion (04) from shaft (05).

2. With sprocket (22) on blocking, press shaft (05) out of the
assembly from the clutch end. Bearing (23) will come out
with the shaft.

3. Remove spacer (30), O-ring (29) and oil seal (28).

4. Pull bearing (27) from drum (24) Ring (26) may now be
removed.

5. Remove drum (24), seal (17) and shims (14, 15 and 16).

6. Block housing (20) and press sprocket (22) out of the
housing, pressing on the end of the sprocket hub which is
tapped for capscrews (25). The cone of bearing (21) will
come out with the sprocket.

7. Remove all remaining items from the housing and
sprocket hub.

INSPECTION AND REPAIR. Prior to assembly, all swing
clutch parts should be inspected as follows:

1. Replace all oil seals and O-rings. Any bearing which
shows signs of wear or damage should be replaced.

2. Inspect pinion (04) and sprocket (22) for excessive wear
or damage. If they are scored, pitted, ridged or worn they
should be replaced.

3. Grease all seals and O-rings prior to installation.

ASSEMBLY. To assemble the horizontal swing shatft, pro-
ceed as follows (see Figure 6B-3):

1. Press seal (10) into housing (20).

NOTE

All seals in this assembly should be installed with the
sealing lip and spring facing inward, toward the chain
case.

2. Heat the cone of bearing (21) and install it on the hub of
sprocket (22). Install the outer cup of the bearing in housing
(20).

3. Install the outer cup of bearing (13) into housing (20).

4. Place sprocket (22) on end, with the sprocket end down.
Carefully place housing (20) over the sprocket hub. Pack the
area between seal (10) and bearing (13) with multipurpose
grease.

5. Install the inner cone of bearing (13) over the hub of
sprocket (22).

6. Assemble drum (24) on the hub of sprocket (22) with
three capscrews (25). Do not install shims (14, 15 and 16) at
this time. Tighten the capscrews to 20 to 25 ft-Ibs.

7. Hold housing (20) stationary and check the end play at
the sprocket with a dial indicator. After noting the end play,
remove the drum and install sufficient shams (14, 15 and
16) to provide from 0.003 to 0.005 inch end play.

8. Press seal (17) into the bore of the clutch housing.

9. Reinstall the clutch drum with the measured amount of
shims (14, 15 and 16) in place. Tighten capscrews (25) to
120 ft-lbs (dry).

10. Install ring (26) with the hole in the ring aligned with
grease fitting (12). If the ring is incorrectly installed, bear-
ing (27) may not receive adequate lubrication.

11. Press bearing (27) firmly against ring (26).

12. If bearing (23) was removed from shaft (05), heat and
replace it at this time.
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13. Slide shaft (05) and bearing (23) into sprocket and hub
(22). Be sure bearing (23) fits firmly against the shoulder in
the sprocket.

14. Install pinion (04), washer (03), capscrews (02) and
lockwire (01) on shaft (05).

15. Press seal (28) into drum (24). Be sure the seal seating
surface on spacer (30) is clean and free from nicks and
burrs, since minor shaft imperfections can wear seal lips
rapidly.

16. Install O-ring (29) in spacer (30) and slide the spacer
into position on shaft (05), being careful to avoid damage to
seal (28).

FEELER
GAUGE
0.008-0.013
INCH N
BACKLASH ,@ _ S
e ¢4 PINION

2. Poor - Causes tooth galling and
noisy operation. Move pinion to-
ward gear for correct contact and
iower gear for correct backlash.

3. Poor - Causes tooth grooving, galling and noisy oper-ation.

Move pinion away from gear for corect contact and raise gear for

correct backlash.

HORIZONTAL SWING SHAFTS

INSTALLATION. To install the horizontal swing shaft, pro-
ceed as follows:

1. Replace O-ring in the clutch housing. Place shims (08
and 09) on the studs extending from the chain case. Apply a
coat of number two Permatex to the threads of the studs.

2. Attach the swing shaft assembly to the chain case In-
stall and tighten washers (19) and nuts (18).

3. Install the clutch assembly on shaft (05) and secure in
position with washers (06 and 31) and locknut (07).

4. Install and adjust the drive chain, chain case cover and
gasket (see Subsection 4E).

5. Connect the hydraulic line to the clutch and open the
petcock at the hydraulic reservoir. Bleed the line from the
reservoir to the clutch (see Subsection 5A).

6. Check the backlash between pinion (04) and the vertical
swing bevel gear as shown in[Eigure 6B-1] Adjustment is
made by means of the shims located beneath the vertical
swing shaft bearing retainers (see Subsection 6D).

7. Check the bevel pinion gear contact, using a thin coat-

ing of Prussian blue or white lead on one gear. Rotate the
gears together under no load to determine contact on the

gear teeth as shown in| Figure 6B-2. [Correct any poor con-

tact condition as shown.
8. Lubricate the assembly with multipurpose grease
through fitting (12).

NOTE

Fitting (11) is a relief fitting. When grease backs up
through the relief fitting, stop adding lubricant. Be
careful not to overlubricate fittings (12) since dam-
age to seals could result.

)

4. Poor - Causes chipping and ex-
cessive wear. Lower gear for cor-
rect contact, move pinion toward
gear for correct backlash.

5. Poor - Causes chipping and excessive wear. Raise gear for
correct contact., move pinion away from gear for correct

backliash.

Figure 6B-2. Checking Tooth Contact
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SUBSECTION 6C

INTERMEDIATE SWING SHAFTS

GENERAL

This subsection covers the removal, disassembly, inspec-
tion, repair, assembly and installation of the intermediate
swing shaft. It is important to note that during assembly and
installation shims are used to adjust the bevel gear back-
lash with the swing clutch shaft bevel pinions.

INTERMEDIATE SWING SHAFT (9210JS0-3)

GENERAL. The intermediate swing shaft is mounted in the
revolving frame with the bevel gear in contact with the
swing clutch shaft pinions. The bevel gear, on the inter-
mediate swing shaft and the pinions on the swing clutch
shaft, are immersed in oil and continually lubricated.

REMOVAL AND DISASSEMBLY. Disassembly is accom-
plished during removal. To remove the intermediate swing

shaft, proceed as follows (see[Figure 6C-1):

1. Drain the chain case and remove the chain case covers
on the front of the revolving frame.

2. Remove the horizontal swing shafts (see Subsection 6B).

3. Remove the end plate, then pull the bevel gear and
pinion from the shaft.

4. Attach an eyebolt to the shaft and lift the shaft and bear-
ings from the chain case bore.

NOTE

It is not necessary to remove the bottom spacer or
spacer retainer at this time.

5. Remove the cover plate by cutting the tie wire and re-
moving the capscrews.

6. Remove the bearing spacer and press the bearings off
the shaft.

INSPECTION AND REPAIR. Prior to assembly, all inter-
mediate swing shaft parts should be inspected as follows:

1. If the bevel gear or either of the swing pinions on the
swing clutch shaft are defective, replace all three gears. The
three gears tend to wear uniformly and the use of a com-
bination of old and new gears, particularly bevel gears, will
make backlash adjustments all but impossible.

2. Any bearing which shows any sign of wear or damage
should be replaced.

3 Replace all capscrews which have rounded corners and
all other damaged or worn parts.
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Figure 6C-1. Intermediate Swing Shaft (9210J60-3)
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SUBSECTION 6C

4. If inspection reveals nicks, mars or burrs on machined or
ground surfaces, use a fine mill file or stone for removal. Be
sure all threaded items are clean and that threads are not
damaged.

ASSEMBLY AND INSTALLATION. To assemble and install
the intermediate swing shaft, proceed as follows (see Fig-
ure 6C-1):

1. Press the cone of the top bearing on the shaft until it is
snug against the shoulder. Pack the bearing with grease
and install the outer race. Install the top spacer against the
top bearing.

2. Install the outer race of the bottom bearing against the
top spacer. Pack the cone of the bottom bearing with grease
and press the bearing on the shaft until it is seated with the
outer race. Turn the outer races to be sure the bearings
have seated properly and turn freely.

3. Install the cover plate to the end of the shaft with the cap-
screws. Bench set the bearing end play by rotating the shaft
while adjusting the bearings. Tighten the cover plate cap-
screws with the shaft rotating freely and no appreciable end
play. Secure the cover plate capscrews with the tie wire.

4. Install the shaft assembly into the chain case bore.
5. Install the bearing spacer, the pinion, and the bevel gear.

6. Attach the end plate with the capscrews and secure with
the tie wire.

7. Install the swing shafts as described in Subsection 6B
and check the bevel gear contact as described and illus-
trated. Each swing shaft bevel gear and intermediate bevel
gear has a backlash dimension stamped on its face. Back-
lash measurements must be taken at the pitch diameter of a

6C-2
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bevel gear tooth, preferably with a 0.001 inch dial indica-
tor, while the mating bevel gear is held in a locked position.

8. If backlash adjustment is required, proceed as follows:

A. Remove the hardware holding the swivel to the bracket
on one side only. Move the swivel to one side and block it
in place.

8. Drain the intermediate swing shaft bore by removing the
pipe plug in the spacer retainer. Remove the tie wire, the
capscrews and the spacer retainer. Be ready to catch
any additional gear oil trapped in the chain case bore.

C. Add or remove shims between the bottom spacer and
spacer retainer to bring the bevel gears into proper con-
tact with the required backlash.

NOTE

The measured backlash, at each bevel gear set,
should equal the sum of the backlash values stamped
on the bevel gear and the mating bevel pinion. Back-
lash can be corrected by adding or removing the back-
lash shims. Adding shims will drop the intermediate
swing shaft down, thereby increasing backlash. Re-
moving shims will move the shaft up and decrease
backlash. When checking bevel gear contact, use only
three capscrews to hold the spacer retainer in place.

D.When proper backlash has been set, install the other
capscrews and secure them with the tie wire.

E. Center the swivel and secure it in placewith the mount-
ing hardware.

9. Install the chain case covers and any other sheet metal
removed during disassembly.

10.Fill the chain case with the gear oil specified in Section
1.
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SUBSECTION 6D

VERTICAL SWING SHAFTS

GENERAL

This subsection covers the removal, dis-
assembly, inspection and repair and the
assembly and installation of the vertical
swing shaft.

VERTICAL SWING SHAFT (2100J1334-1)

GENERAL. The vertical swing shaft is
driven from the intermediate swing shaft
pinion. It transmits swing torque to the
swing pinion, which mates with the teeth
of the ring gear.

REMOVAL. To remove the vertical swing
shatft, proceed as follows (see
[Figure 6D-1]on[page 6D-2):

1. Swing the machine to a position where
the shaft can be reached through an
opening in the carbody. Set the swing
brake.

2. Drain the chain case and remove the
chain case covers.

3. Remove the intermediate swing shaft
as described in Subsection 6C.

4. Block the swing shaft to prevent it
from dropping when the attaching mate-
rial is removed.

5. Remove locknut (01), lockwasher (02)
and spacer (03) from the shaft. Remove
gear (04) from the shaft.

6. Loosen bearing retainer (07) by re-
moving tie wire (06) and capscrews (05).
Remove retainer (04) and shims (08).

7. Install an eyebolt in the end of the
shaft and attach a suitable lifting device
to it (the swing shaft weighs approxi-
mately 175 Ibs).

8. Loosen bearing retainer (16) by re-
moving tie wire (18) and loosening cap-
screws (17).

9. Raise the shaft and the bearings out
of the bore.

DISASSEMBLY. To disassembly the re-
maining parts of the vertical swing
shatft, proceed follows (see

[Figure 6D-1lon[page 6D-2):

1. Remove upper bearing (09) from the
shaft if it was not removed during re-
moval of the shaft.

2. Remove spacer (10) and then remove
lower bearing (11).

3. Remove capscrews (17), retainer
(16), gasket (13) and O-ring (15).

4, Remove inner
(19).

retainer (14) and seal

INSPECTION AND REPAIR. Prior to as-
sembly, all vertical swing shaft parts
should be inspected as follows:

1. Replace new oil seal (19) in bearing
retainer (14). Install new O-ring (15) in
retainer (16).

2. Bearings that show any signs of wear
or damage should be replaced.

3. Replace all capscrews which have
rounded corners and all other damaged
or worn parts.

4. If inspection reveals nicks, mars or
burrs on machined or ground surfaces,
use a fine mill file or stone for removal.
Be sure all threaded items are clean and
that threads are not damaged.
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Figure 6D-1. Vertical Swing Shaft (2100J1334-1)

5. Check the vertical swing gear, the
pinions, and the bevel gear on the in-
termediate swing shaft for wear, cracks,
or damage. If any of these are
defective, replace them.

ASSEMBLY AND INSTALLATION. To as-
semble and install the vertical swing
shaft, proceed as follows (see

E gure ﬁD-l’

6D-2

1. Set retainer (14) with new seal (19)
on shaft (12).

2. Press the inner race of lower bearing
(11) on shaft (12) until it is  snug
against the shoulder. Pack the bearing
with grease and install the outer race.

3. Slide space (10) on shaft (12).



4. Place the outer race of upper bearing
(09) against spacer (10). Pack the inner
race with grease and press onto shaft
(12) until it is seated with the outer
race. Turn the outer race of bearings
(09 and 11) to make sure the bearings
have seated properly and turn freely.

5. Install retainer (16) with new O-ring
(15) and gasket (13) on the machine with
capscrews (17). Do not tighten the cap-
screws at this time.

6. Install the eyebolt in the vertical
swing shaft if it was removed during in-
spection. Attach a suitable lifting device
to the eyebolt (the shaft and bearings
weigh approximately 175 1bs).

7. Install the shaft into the machine by
CAREFULLY lowering the shaft until in-
ner bearing (14) seats in bearing retain-
er (16).

Rty

CAUTION

et

Slowly lower the shaft so that
O-ring (15) and seal (19) are not
damaged.

8. Tighten capscrews (17) and install tie
wire (18).

9. Place bearing retainer (07) on the top
bearing, install and snug down cap-
screws (05). Measure the clearance be-
tween the bearing retainer and the top of
the chain case bore.

10. Remove capscrews (05) from bearing
retainer (07) and add an amount of shims
greater than the clearance measured in
Step 9. Reinstall the capscrews,
tighten, and secure with tie wire (06).

11. Place gear (04) on the shaft splines
and install spacer (03), lockwasher (02)
and nut (01).

12. Rotate the shaft while tightening nut

(01). Bearings must be free to rotate
with no appreciable end play. Secure
the nut with the locking tab on lock-
washer (02).

13. Replace the intermediate shaft as de-
scribed in Subsection 6C.

14. Replace the chain and adjust accord-
ing to the procedure in Subsection 4E.

15. Fill the chain case to the proper level
with the lubricant specified in Section
1.

16. Replace the chain case covers.

Vertical Swing Shafts 6D-3



SUBSECTION 6E

SWING BRAKES AND LOCKS

GENERAL

This subsection contains the information necessary to re-
move, repair, install and adjust the swing brake.

SWING BRAKE (2100J992-4)

GENERAL. The swing brake is located at the left side of the
upper. The pinion of the swing brake shaft is engaged in the
ring gear. The brake is of the spring set-hydraulically
released type. The purpose of the swing brake is to lock the
upper in position in relation to the carrier, while traveling,
working, or moving to a new location. It is not intended or
designed to stop the upper from swinging at the end of each
swing cycle or as a control regularly used in operating the
machine. It is more accurately described as a “locking”
brake.

When the operator moves the swing brake control switch to
release the swing brake, hydraulic pressure is applied to the
cylinder which extends a piston to release the brake. When
the operator moves the swing brake control switch to en-
gage the swing brake, hydraulic pressure is released from
the cylinder, retracting the piston which allows a spring to
set the brake.

The length of the operating springs with the brakes applied
(hydraulic pressure released to the cylinder) should be 4-
1/4 inches when in proper adjustment (see[Eigure 6E-1).

The swing brake shoes should be replaced if the shoes be-
come cracked, warped, scored or otherwise unserviceable.
Proper swing brake use results in very little shoe wear, thus
shoes seldom “wear” out.

REMOVAL AND DISASSEMBLY. To remove and disassem-
ble the swing brake, proceed as follows (see Figure 6E-2):

1. Swing the upper so that shaft (34) is over the access
opening provided in the carrier deck. Place blocking at the
bottom of the shaft.

2. Remove shield (07), spacers (08) and retainer (09).

3. Remove the blocking and lower the shaft from the ma-
chine.

4. Disconnect lines (32) and remove pins (14). Remove the
brake mechanism from the machine and pull bearing (39)
from the shaft bore.

5. Remove bearing (37) from shaft (34).

Figure 6E-1. Swing Brake Adjustment

INSPECTION AND REPAIR. Prior to assembly, all swing
brake parts should be inspected as follows (see Figure 6E-
2):

1. Replace springs (04) and shoe linings (22).

2. If either bearing shows signs of wear or damage it should
be replaced.

3. Inspect shaft (34) for defects. Replace the shaft if it is
worn, cracked or otherwise damaged.

4. Inspect sheave (10) for excessive wear and replace if
necessary.

5. If cylinder (44) leaks or has been performing erratically,
overhaul it (see Subsection 5D).

INSTALL install the swing brake, proceed as fol-
lows (see|Figure 6E-2): |
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SUBSECTION 6E

1. Heat bearing (37) and install the bearing firmly against
the shoulder of shaft (34). Slide spacer (38) over shaft (34).

2. Press bearing (39) into the shaft bore of the revolving
frame, pressing on the outer cup only.

3. Pack the cavity below bearrng (39) with multipurpose
grease.

4. Install shaft (34) from beneath the upper until spacer (38)
is pressed firmly against bearing (39).

5. Place the brake shoe assembly over shaft (34). Install
and fasten pins (14) in place.

6. Connect lines (32) and lubricate the bearings thor-
oughly through the grease fittings.

7. Install retainer (09). spacer (08) and shield (07) and
fasten securely with capscrews (05).

ADJUSTMENT. To adjust the swing brake, proceed as fol-
lows (seelﬂmj.b

6E-2
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1. With the brake applied (hydraulic pressure released)
loosen jam nuts (01) and turn adjusting nuts (02) so that the
length of springs (03) is 4-1/4 inches.

2. Loosen jam nut (04) and adjust nut (05) so that the pis-

ton of cylinder (06) has one inch of stroke travel when the
brake is released (hydraulic pressure applied).

360° SWING LOCK (2100J1405)

GENERAL. The 360° swing lock is used to lock the machine
upper in any position in relation to the lower. Moving the
switch to the disengaged position moves the stop block out
of slewing ring bull gear. Moving the switch to the engaged
position moves the stop block into the slewing ring bull

gear. See|Figure 6E-3.

REPAIRS. The only repair item is the hydraulic cylinder. See
Subsection 5D for replacement of the hydraulic cylinder.

ADJUSTMENT. The swing lock must be adjusted so that
pins “A”, “B” and “C” are in line when the stop block is full
engaged in the slewing ring bull gear (see
Adjust as needed using adjusting capscrew and jam nut.
Tighten jam nut after adjusting.
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Figure 6E-3. 360° Swing Lock (2100J1405)
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SUBSECTION 6F

SWING CLUTCHES

GENERAL

This subsection contains the information
necessary to remove, repair, install and
adjust the swing clutch assembly.

SWING CLUTCH (2100J1346-1)

REMOVAL AND DISASSEMBLY. The
clutch assembly shown in[_ Figure 6F-1|is

the left swing clutch. The right swing

clutch is the same as the left, except
that it is rotated 180°. To remove and
disassemble the swing clutch, proceed as

follows (seel Eigure 6F-1):

1. Place the swing lever in the neutral
position.

2. Disconnect and cap the hydraulic line
to the clutch swivel. Unscrew the swivel
from the swing shaft.

01. CAPSCREW 08. SPRING ANCHOR
02. LOCKWASHER 09. NUT

03. SHIELD 10. DRAW SPRING

04. CYLINDER 11. ADJUSTING SCREW
05. PUSH ROD 12. JAM NUT

06. PIN 13. SHOE

07. COTTER PIN 14, LINK

15. PIN

16. COTTER PIN
17. SPIDER

18. CLUTCH LINING
19. BUSHING

20. BUSHING

21. BUSHING

Figure 6F-1. Swing Clutch (2100J1346-1)
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3. Disconnect the hydraulic line attached
to the swing shaft. Remove the nut,
lockwasher and flat washer from the end
of the swing shaft.

4. Carefully slide the clutch assembly off
of the swing shaft and place it on a clean
bench.

5. Loosen jam nuts (12). Back off ad-
justing screws (11) and remove return
spring (10).

6. Disconnect shoes (13) from push rods
(06) and links (14).

INSPECTION AND REPAIR. Prior to re-
installing the clutch assembly on the
shaft, inspect the following items (see

[Eigure 6F-1lon[page 6F-1):
1. Replace return spring (10).

2. Remove bushing (21) from spider (24)
and replace. Also remove bushings (19)
and (20) and replace them.

3. If cylinder (04) leaks or has been
performing erratically, remove it from
the spider and overhaul or replace it.
See Subsection 5D.

4. Check clutch lining (18) for excessive
wear. The linings should be replaced
when wear has reduced the thickness of
the lining to within 1/16 inch of the riv-
ets. Check the clutch shoes for cracks
or distortion.

NOTE
A lining kit is available. See the
Replacement Parts Manual.
5. Check links (14) and push rods (05)

for wear. Replace if necessary.

6. Inspect the clutch drum for cracks,
scores or other damage.

6F-2

ASSEMBLY AND INSTALLATION. To as-
sembly and install the swing clutch, pro-

ceed as follows (see[ Figure 6F-1]on page
6F-1):

1. Assemble the clutch in the reverse
order of disassembly.

2. Attach the clutch assembly to the
swing shaft.

3. Connect the hydraulic line from the
cylinder to the shaft.

4. Attach the swivel to the shaft and
connect the hydraulic line to the swivel.

5. Bleed the hydraulic cylinder to re-
move any air trapped in the hydraulic
lines (see Subsection 5A).

ADJUSTMENT. To adjust the swing
clutch when the clutch has been
removed, proceed as follows (see

[Figure 6F-2]on [page 6F-3):

CAUTION

Make sure that the swing clutch
shoes do not drag. Dragging
shoes will cause the upper to
swing with the swing control lever
in neutral.

1. Engage the clutch, using the swing
clutch lever, then release.

2. Loosen the jam nuts and turn the ad-
justing screws until there is 0.093 (3/32)
inch between the drum and the clutch
shoe. Tighten the jam nuts and recheck
the gap.

3. Repeat Step 3 for the other shoe.
4. Check the swing clutch operation by

making several applications and releases.
Readjust the clutch if necessary.
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SUBSECTION 6G

SLEWING RINGS

GENERAL

The slewing ring is basically large bearing upon which the
upper is mounted. The outer race of the slewing ring is
bolted to the upper, and the inner race is bolted to the car-
body. An internal ring gear, machined into the inner race,
mates with the swing pinion which projects downward
from the vertical swing shaft. This arrangement allows the
upper to rotate in a full circle, when the upper is driven by
the mechanic drive from the swing clutch to the vertical
swing shaft.

SLEWING RING (901J22)
REMOVAL. To remove the stewing ring, proceed as follows

(see[Figure 6G-1):

l WARNING '

Extreme caution must be exercised when re-
moving the slewing ring, as it is necessary to
completely remove the upper from the car-
body. Every precaution must be taken to pre-
vent the upper from falling or shifting while
lifting the upper and when the upper is off the
carbody.

1. Move the machine onto firm, level ground, and block the
crawlers so that it will not move while the upper is being re-
moved. Shutdown the engine and relieve all pressure in the
propel hydraulic system. Turn the propel brake “on”.

2. Tag and disconnect the hydraulic tubing, at the points
where the tubing is connected to the top of the swivel joint.
Cap the tubing to prevent dirt from entering the system.

3. Block or support the upper using a suitable lifting de-
vice. Be sure the upper is blocked or supported adequately,
because the next step of these instructions is to remove the
bolts which secure the upper to the slewing ring.

4. Loosen the 36 bolts which secure the upper to the slew-
ing ring from below the outer race and allow them to drop
onto the carbody.

5. Lift the upper until the revolving frame is above the top of
the hydraulic swivel. Place the upper on suitable blocking
away from the carbody.

6. Remove the 40 bolts which secure the inner race of the
slewing ring to the carbody.

7. Install a suitable eyebolt in two holes, in the slewing
ring, which are 180 degrees apart. Attach a suitable lifting
sling to these eyebolts, and lift the slewing ring from the
carbody. The slewing rim weighs approximately 1800 Ibs.

REPAIRS. The slewing ring is not a repairable item. If the
slewing ring is no longer serviceable, it must be replaced

with a new unit.
i CAUTION .

Any attempt to disassemble or repair the slew-
ing ring will void any warranty, expressed or
implied.

INSTALLATION. To install a new slewing ring, proceed as
follows (see[Figure 6G-1):

1. Inspect and clean the tapped holes in both the carbody
ring and the revolving frame with a suitable cleaning sol-
vent, and blow the surface and holes dry with compressed
air. Clean the mating surfaces of the slewing ring, carbody,
and revolving frame with an oily rag.

2. Install eyebolts in the new slewing ring in the same man-
ner as they were installed in the old slewing ring for re-
moval, and lift the new slewing ring onto the carbody. The
slewing ring weighs approximately 1800 Ibs.

3. Position the slewing ring so that the word FRONT,
stamped on the inner race, faces the front of the carbody
when the slewing ring is bolted to the carbody.

4. Position the slewing ring on the carbody ring so that the
mounting holes line up.

5. Lubricate all 40 lower bolts with light oil (SAE 30) and
apply a never-seize type lubricant to the threads and un-
dersides of bolt heads.

6. Check for possible gaps between the ring and the car-
body. No gaps should exceed 0.005 inch.

7. Tighten two bolts, which are 180 degrees apart on the
center line of the carrier, to 150 ft-Ibs. Tighten two other
bolts which are 180 degrees apart and 90 degrees from the
first two bolts, to 150 ft-lbs. Continue this cross-bolting pro-
cedure until all of the bolts have been torqued to 150 ft-Ibs.

8. Repeat the cross tightening procedure but increase the
torque to 1130 ft-lbs.
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SUBSECTION 6G

9. Press the two dowels 2 inches deep into the upper if they
were removed. The dowel holes in the ring are indicated in
Figure 6G-1| and Section A-A.

10. Double deck the machine making sure that the bolt
holes and dowel pins are in alignment.

11. Lubricate and install the bolts in the upper. Hand
tighten all bolts.

SLEWING RINGS

12. Use the same tightening procedure on the upper as on
the lower and the same final torque as in step 8.

13. Connect all hydraulic lines that were disconnected dur-
ing removal.

14. Check the torque of the bolts after first 200 hours of
operation.
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Figure 6G-1. Slewing Ring (2100J950)
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SUBSECTION 7A

HOIST SYSTEM

GENERAL

This section describes the components required to trans-
mit hoist torque from the drumshaft to the hoist drums.

The hoist system consists of the drumshaft, drum brakes,
drum cltuches and drum pawls as shown in Figure 7A-1.

DESCRIPTION

The hoist system is powered by the upper engine through
the chain driven drumshaft. The drumshaft and drum
clutches turn continuously while the engine is running and
torque converter is engaged. However, the operator must
engage one of the hoist clutches to rotate a hoist drum.

Hydraulically operated pawls engage the ratchets of the
drums to prevent the rotation of the drums when the opera-
tor so desires. The pawls should be adjusted as described in
Subsection 7E.

Left and right drum planetary systems are included on
these drums. The planetary assemblies are identical on the
left and right drumswith a planetary brake band around the
planetary drum. To raise a load, the drum clutch is engaged
and shaft rotation is transmitted through the clutch to the
drum spool and lagging. The lagging rotates in the same
direction as the drumshaft to take up on the hoist line and
raise the load.

When lowering a load with power lowering, power is
transmitted through the planetary system which reverses
the direction of the shaft rotation.

The third drum is installed on the left end of the boom hoist
shaft. The third drum rotates only when the third drum
clutch is engaged.

RIGHT MAIN DRUM

Figure 7A-1. Hoist System
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SUBSECTION 7B

DRUMSHAFTS

GENERAL

This subsection contains the information necessary to
remove, disassemble, repair, assemble, and install the
main drumshaft and third drumshatt.

DRUMSHAFT (2100J974)

REMOVAL. To remove the main drumshaft, proceed as fol-
lows (see Figure 7B-1):

1. Disconnect and cap all hydraulic lines to the drumshaft
assembly. Plug all connections where hydraulic lines were
removed. Also remove any other hydraulic lines which
might interfere with the drumshaft removal.

2. Remove the chain case cover, loosen the drive chains.
and lift the chain off the sprocket of the shaft assembly to be
removed (see Subsection 4E).

3. Disconnect and remove all brake bands on the drum-
shaft assembly. See Subsection 7C.

4. Remove hydraulic swivels (01 and 53) from the ends of
the shaft.

5. Remove locknut (52), lockwasher (51) and washer (50)
from shaft (22).
6. Remove the clutch assembly and place it in a clean area.

7. Support the drum assembly with a hoist and slide it off
the shaft. Keep clutch drum (39) facing up.

8. Place blocking under shaft (22).

9. Remove nuts (30). washers (29) and retainers (27). Also,
remove shims (28).

10. Remove bearings (23) from shaft (22). Remove spacers
(22).

11. Repeat steps 5 through 10, as applicable, and remove
the left main drum.

12. Remove the blocking and push the shaft out of the
chain case. Support sprockets (20) and remove through the
chain case cover.

DISASSEMBLY. To disassemble the hoist drum, proceedas
follows (see Figure 7B-1):

1. Place the hoist drum assembly on a work bench with
clutch drum (39) facing up.

2. Remove capscrews and washers (42), then retainer (41).

3. Pull clutch drum (39) from brake drum (37), taking care
not to damage seal (38).

4. Remove pins (35) and pinions (36) from drum (39).
5. Separate sun gear (34) from drum (39).
6. Remove seal (46), bearings (47 and 49) and spacer (48)

from drum (39). Do not remove seal (38) unless condition
indicates replacement is required.

INSPECTION AND REPAIR. Prior to assembly, all drum-
shaft parts should be inspected as follows:

1. Replace all oil seals and O-rings. Any bearing which
shows signs of wear or damage should be replaced.

NOTE

Replacement of seal (38) is necessary only if the seal
has been damaged.

2. Inspect the bushings (54) for wear or damage. Replace if
necessary.

3. Clean out all lube lines and grease passages to insure
free flow of lubricant.

4. Inspect all the pinions and gears for wear or damage. If
they are scored, pitted, ridged or worn, they should be re-
placed.

5. Repair or replace any damaged or broken parts, Be sure
all threaded items are clean and that threads are not dam-
aged. Studs must be tight before reinstalling parts that are
mounted to them.

6. Inspect all clutch and brake linings at this time. Replace
the innings, if necessary, before reinstalling them on the
drumshaft.

7. Inspect the drum cooling fins for cracks or broken fins.
Repair or replace if necessary.

8. Inspect the brake and clutch rims for cracks, scratches,
or discoloration. Repair or replace if necessary.
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ASSEMBLY. To assemble the hoist drumshaft, proceed as
follows (see Figure 7B-1):

1. Lubricate all the O-rings and seals prior to assembly.

2. Place the drum with ratchet end down and pack the cav-
ity between bearings (26 and 31) with multipurpose grease.

NOTE

All ball bearings, new or used, should be packed with
multipurpose grease before assembly.

3 Tap bearings (26 and 31) into the bore of the drum until it
is firmly seated against the drum shoulders.

4. Install grease seal (38) on the upturned face of the drum,
if the seal was removed. Pack the seal with multipurpose
grease and be sure the sealing lips face inward.

5. Place pinions (36) on drum (39). Install pins (35) in
pinions (36) with the pins turned so flats on the outer end
allow retainer (41) to be installed. Secure with capscrews
and lockwasher (42).

6. Install bearing (47) and spacer (48) on the elongated hub
of gear (34). Install the other bearing (49) and grease seal
(46) on the opposite end of the drum.

7. Install the gear, with bearing, spacer, and seal assem-
bled, into the bore of the drum. Check bearing (49) for proper
seating against the flange of drum (39).

8. Generously apply a multipurpose grease to all fittings
(40 and 45). Wipe off any excess grease from seal (46).

9. If the machine is equipped with planetary lowering, re-
peat steps 1 through 8.

10. If the machine does not have planetary lowering, then
proceed to steps 11 through 13.

11. Pack cavity between bearings (10 and 12) with grease,
then press bearing (12) into the drum. Be sure shielded side
of the bearing is towards the ratchet side of the drum.

12. Slide bearing (10) onto spacer (11), then press the bear-
ing and spacer onto the drum.

13. Carefully press seal (07) into the drum.

INSTALLATION. To install the hoist drumshaft, proceed as
follows (see Figure 7B-1):

1. Place either end of drumshaft (22) into the chain case
bore. Let the shaft extend only part way through the chain
case, while sprockets (20) are placed on the shaft.Be sure
the larger inner diameters of the sprockets, which fit over
split spacers (21), face each other.

2. Install spacers (21) and slide the sprockets tightly over
the ends of the spacers.

NOTE

Sprockets (21) are match marked during manufac-
ture, and must be installed in matched pairs. Be sure
that both sprockets have the same number stamped
at the outer edge. The marked spline on each sprocket
will line up with the match marks on the shaft when
the sprockets are installed properly.

7B-2
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3. Center the shaft in the chain case bore, and block the
shaft to prevent movement in any direction until bearings
(19 and 23) and bearing retainers (16 and 27) have been
installed.

4. Pack seals (18 and 24) with grease and install the seals
into retainers (16 and 27). The spring side of each seal face
the center of the chain case.

5. Install bearings (19 and 23) on the shaft, tight against
sprockets (21).

6. Install the shims located beneath retainer (16), and in-
stall both retainers. Apply a coat of No. 2 Permatex to the
stud threads before installing nuts (14 and 30) and lock-
washers (15 and 29).

NOTE

Before proceeding with installation of the drums,
check the shaft end play. End play should be between
0.003 to 0.005 inches. If end play is not within these
limits, add or remove shims beneath retainer (27) as
necessary.

7. Using a suitable hoist, install the assembled drum(s) on
the end of shaft (22).

8. Insert O-rings in the clutch assemblies. Then install
spacer (06) against bearing (10).

9. Secure drum and clutch assembilies to the shaft wit
washers (04 and 50). lockwashers (03 and 51) and lock-
nuts (02 and 52).

10. Connect hydraulic swivels (01 and 53) to the ends of
the shaft. Remove the caps and plugs from all hydraulic
lines.

11. Install and adjust all brake bands on the drumshaft as-
sembly (see Subsection 7C). Also adjust the clutch as de-
scribed in Subsection 7D.

12. Install or connect any other items removed during dis-
assembly.

13. Bleed the hydraulic cylinders to remove any air trap-
ped in the hydraulic lines (see Subection 5A).

THIRD DRUMSHAFT (2100J1132-9)

REMOVAL. To remove the third drumshaft, proceed as fol-
lows (sed_Figure 7B-2):

1. Disconnect and cap all hydraulic lines to the drumshaft
assembly. Plug all connections where hydraulic lines were
removed.

2. Disconnect and remove the third drum brake (15). See
Subsection 7C.

3. Remove hydraulic swivel (01).
4. Remove nut (02), lockwasher (03) and spacer (04).

5. Support the drumshaft and remove bearing retainer,
bearing support (16), bearing (05) and sleeve (06).
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6. Remove clutch assembly (07) and place in a clean area.
7. Remove spacer (08) with O-ring (09).

8. Support the drum assembly with a hoist and slide drum
(10) off of shaft.

9. Remove seal (11) and bearing (12) from the drum.

10. Remove bearing (13) and oil seal (14) from the drum-
shaft.

INSPECTION AND REPAIR. Prior to assembly, all drumshatft
parts should be inspected as follows:

1. Replace all oil seals and O-rings. Any bearing which
shows signs of wear or damage should be replaced.

2. Inspect the clutch and brake linings at this time. Replace
the linings, if necessary, before reinstalling them on the
drumshaft.

3. Repair or replace any damaged or broken parts. Be sure
all threaded items are clean and that threads are not dam-
aged. Studs must be tight before installing perts that are
mounted to them.

4. Clean out all lube lines and grease passages to insure
free flow of lubricant.

5. Inspect the drum cooling fins for cracks or broken fins.
Repair or replace if necessary.

6. Inspect the brake and clutch rims forcracks, scratches or
discoloration. Repair or replace if necessary.

INSTALLATION. To install the third drum, proceed as fol-

lows (see| Figure 78-2):

SUBSECTION 7B

1. Pack bearings (12 and 13) and drum (10) cavity with 472
grease.

2. Install seal (14), then bearing (13) on drumshatt.

3. Using a hoist, install drum (10) on drumshaft and over
bearing (13).

4. Keep drum (10) supported and install bearing (12).
Remove hoist.

5. Install seal (11) in drum (10).
6. Install spacer (08) and O-ring (09).

7. Install clutch assembly (07).

8. Install bearing retainer, bearing support (16), bearing
(05) and sleeve (06). Tighten bearing retainer using cap-
screws (17), lockwashers (18) and nuts (19).

9. Install spacer (04), lockwasher (03) and nut (02). Tighten
nut (02) until drum (10) does not rotate by hand. Loosen up
on nut (02) until drum (10) just rotates freely by hand. Stake
nut (02) with lockwasher (03).

10. Install swivel (01). Remove the caps and plugs from all
hydraulic lines.

11. Install and adjust the third drum brake (15) (see Sub-
section 7C).

12. Install all hydraulic lines. Adjust the third drum clutch.
See Subsection 7D.

13. Install or connect any other items removed during
removal.

14. Bleed the hydraulic lines to remove any air trapped in
the hydraulic lines (see Subsection 5A).
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SUBSECTION 7C

DRUM BRAKES

GENERAL

This subsection contains the information necessary to re-
move, repair, install and adjust the main brakes and plane-
tary brakes.

Several terms are often misunderstood when used in ref-
erence to brake bands on this machine. The following de-
finitions, as used in this manual, are as follows:

1. Brake Set. This means the brake band is tightened
around a rotating member to stop or prevent the rotation of
that member.

2. Live End. This is the end of a brake band to which force is
applied.

3. Dead End. This is the anchor end of a brake band.
Typically, most lining wear will occur at this end of the band.

MAIN BRAKE (9215J107)

DESCRIPTION. Both the left and right main brake bands are
connected to two hydraulic cylinders with opposing springs
(seé_Figure 7CH). When there is no pressure in the lock cyl-
inder, each brake is set by the lock spring which opposes the
lock cylinder. When the operator moves a brake lock switch
to the OFF position, hydraulic pressure is applied to the lock
cylinder, extending the piston and compressing the lock
spring. This releases the brake so that it may be operated by
the foot brake.

When the operator depresses the foot brake pedal, hydrau-
lic pressure is applied to the brake cylinder, extending the
piston and setting the brake. When the operator releases
the brake pedal, hydraulic pressure is released from the
brake cylinder, retracting the piston and releasing the
brake. A return spring is used to assist in releasing the
brake and retracting the piston.

When the brake linings are new and the brakes are in
proper adjustment, two dimensions should be noted. With
the brake set and hydraulic pressure released from the cyl-
inders, the length of the lock spring should be 7-3/4 inches
and the piston extension of the brake cylinder should be 1/8
inch.

When the brake linings start to wear, two things happen.
With the brake set and hydraulic pressure released from the
cylinders the length of the lock spring and the piston exten-
sion of the brake cylinder should increase.

As the lining wears, increasing the length of the lockspring
and the piston extension of the brake cylinder, the brakes
will need adjusting. See the Operator's Manual for the
method of adjusting the brakes for normal lining wear.

The main brakes should be relined when brake lining thick-
ness reaches 3/16 inch as measured at the dead end of the
band.

REMOVAL. To remove the main brake bands, proceed as
follows {see[Figure 7C-2):

1. Shut down the engine and operate a control lever until
all hydraulic pressure is exhausted from the system.

2. If any rope remains on the drum to be worked on, set the
drum pawl to prevent the rotation of the drum.

3. Remove the sheet metal from around the brake band to
be worked on.

4. Release the tension on the hanger springs by loosening
the turnbuckles. Remove the hanger springs from the band.

5. Remove the brake band adjusting bolt and spring by re-
moving the nut and spacer.

6. Remove the dead end link pin to free the dead end of the
band from the dead end links. Remove the live end pin to
free the live end of the band from the actuating levers.

7. Remove the brake band halves from the machine and re-
line them.

NOTE

A lining kit is available. See the Replacement Parts
Manual.

8. After replacing the lining on the brake bands, file the lin-
ings with a half round file, or sandpaper, to take out the high
spots. This will assure total contact with the drum.

9. Bevel the edges between each segment of the lining.
This will reduce drag on the drum. Be sure to remove all fil-
ing dust from the rivet holes prior to installation.

INSPECTION AND REPAIR. Before reinstalling the band
halves on the drum, inspect the following items:

1. Check all the springs for sufficient compression. Re-
place any weak springs.

2. Inspect all pins, bushings and linkages for wear. Re-
place any worn parts. Also, check that links, levers, and pins
are not bent.
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Figure 7C-1. Left and Right Drum Brakes (9215J107)
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3. If the cylinders leak or have been performing erratically,
remove and overhaul if necessary. See Subsection 5D.

4. Check the brake bands for distortion.

5. Inspect the brake drum surfaces for cracks, scoring or
other damage.

6. Check the condition of needle bearings in lever "G". If
worn or binds on link pins, replace the bearings.

INSTALLATION. After relining the brake bands, install the
band halves as follows (see Figure 7C-2):

1. Set the brake band halves on the drum. Install the live
end pin through the actuating levers and the live end of the
band. Install the dead end pin through the dead end links
and the dead end of the band. Install all cotter pins.

@d® \

TURNBUCKLE

.| DEAD END
! OF BAND

;)//// LIVE END
2y PIN
]

DEAD END
LINKS

FOOT BRAKE
@ CYLINDER

CYLINDER

Figure 7C-2. Left and Right Drum Brakes {9215J107)

2. Install the spring, adjusting bolt and spacer on the band
halves. Hold these items in place with the adjusting nut.

3. Install the hanger springs on the brake band. Initially ad-
just the hanger springs with the turnbuckles so that the
brake band clears the drum.

4. Bleed the hydraulic cylinders to remove any air trapped
in the hydraulic lines (see the Bleeding Procedure in Sub-
section 5A). See Subsection 5A for packing the spring re-
cess of the cylinder.

ADJUSTMENT. The adjustment procedure listed below
should be performed with the brake set spring applied and
with no hydraulic pressure in either the brake set cylinder
or the brake release cylinder. To adjust the main brakes
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when the bands have been removed or the brake operating
mechanism has been disturbed, proceed as follows (see
[Figure 7C-1):

1. If either brake actuating cylinder has been repaired or
removed, the cylinder must be bled to remove any air from
thecylinder and lines. See Subsection 5A of this manual for
the cylinder bleeding procedure.

2. The set-up dimension for the brake release cylinder is
4-3/4 inches. Measure this dimension from the center of
the cylinder eyebolt to the edge of the cylinder. To alter this
dimension, rotate the cylinder on the eyebolt.

3. Adjust the brake band adjusting bolt to obtain a dimen-
sion of 1/2 inch of piston extension at the brake release
cylinder.

4. The set-up dimension for the brake set spring is 7-3/4
inches of spring height. To obtain this dimension,loosen or
tighten adjusting nuts “B".

5. Rotate adjusting nuts “C” to obtain a clearance of 1/4
inch between pin “D” and the bottom of the slot in lever
“G". This should positron pin “D” near the top of slot “F” in
link “K”.

ADJUSTMENT CHECK. Perform the following checks to be

sure that the load drum brakes are properly adjusted (see
Figure 7C-1):

1. Depress the drum brake pedal in the upper cab. This will
extend the brake set cylinder and thereby apply the load
drum brake At this point, pin “C" should not contact the top
of slot “L” (slot “L” is located in lever “G").

2. Move the drum brake switch (located in the upper cab) to
the ON position. At this point, pin “D” should not touch the
top of slot “K” (slot “K” is located in lever “G”). Also, the
piston of the brake release cylinder should be projecting
about 1/2 inch from the cylinder body.

DRUM BRAKES

3. Pins “C” and “D” should never come into contact with
the ends of the slots in links “K” and “J".

OPERATION CHECK. To be sure that the load drum brakes
are operating properly, perform the following steps:

1. Lift a capacity load an inch or two off of the ground and
depress the drum brake pedal to hold the load. Move the
drum brake switch to the ON position. Slowly release the
drum brake pedal to see if the load will drift downward.

R

CAUTION |

Reapply the drum brake pedal before moving
the drum brake switch to the OFF position.

2. Move the drum brake switch to the OFF position, and
lower the load to the ground using the drum brake pedal.

3. If there was any downward drift of the load during the
test performance in step 1, the nut on the brake band
adjusting bolt must be tightened (see[Figure 7C-1).

4. Tighten the nut as much as is necessary to prevent the
load from drifting downward during the test described in
step 1.

5. The brake band must be tightened until the test de-
scribed in step 1 can be properly performed. Do not over-
tighten the band to the point where the weight of the
unloaded hook block is not heavy enough to lower the drum
rope when the drum control lever is in the neutral position.

6. Adjust the band support turnbuckles so that the clear-
ance between the brake drum and the brake lining is equal
at all points around the drum.

7. See Subsection 5C of this manual for instructions on the
adjustment of the brake drum pedal.

MANUAL
BRAKE VALVE

- / \; \- -~
SELF-LOCKING THREADED PRESSURE
NUT ROD REGULATOR

VALVE

Figure 7C-3. Pedal Linkage Adjustment (2100J978)
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PLANETARY BRAKES (9215J107-14)

DESCRIPTION. The left and right drum planetary brakes are
provided with power lowering on these drums and are
mounted over the planetary spiders. These brakes are
hydraulically set, spring released type brakes. When there
is no pressure in the planetary brake cylinder, its piston is
retracted and the planetary brake is held in the released
position by springs.

When the operator engages a planetary brake by means of
the control lever, hydraulic fluid is directed to the planetary
brake cylinder. With hydraulic pressure applied to the cyl-
inder, its piston extends and applies force to the linkage
which contracts the brake bands and sets the brake (see

[Figure 7C-4):

When the linings are new and the brakes are in proper ad-
justment, the length of the cylinder piston extension with
the brake set (hydraulic pressure applied) should be 5/8
inch. When the brake lining starts to wear, this dimension
will increase (with the brake set). See the Operator's Man-
ual for the method of adjusting the brakes for normal lining
wear.

The planetary brakes should be relined when brake lining
thickness reaches 3/16 inch as measued at the dead end of
the band.

REMOVAL. To remove the planetary brake bands, proceed
as follows (seeFigure 7C-H):

1. Shut down the engine and operate a control lever until
all hydraulic pressure is exhausted from the system.

2. If any rope remains on the drum to be worked on, set the
drum pawl to prevent rotation of the drum.

3. Remove the sheet metal from around the brake band to
be worked on.

4. Release the tension on the hanger springs by loosening
the turnbuckles. Remove the hanger springs from the band.

5. Remove the brake band adjusting bolt and spring by re-
moving the nut and spacer.

6. Remove the dead end link pin to free the dead end of the
band from the dead end links. Remove the live end pin to
free the live end of the band from the actuating levers.

7. Remove the brake band halves from the machine and re-
line them.

NOTE

A lining kit is available. See the Replacement Parts
Manual.

8. After replacing the lining on the brake bands, file the lin-
ings with a half round file, or sandpaper, to take out the high
spots. This will assure total contact with the drum.

9. Bevel the edges between each segment of the lining.
This will reduce drag on the drum. Be sure to remove all
filing dust from the rivet holes prior to installation.

INSPECTION AND REPAIR. Before reinstalling the band
halves on the drum, inspect the following items (see Figure
7C-5):

SUBSECTION 7C

1. Check the springs for sufficient tension. Replace any
weak springs.

2. Inspect all pins, bushings and linkages for wear. Re-
place any worn parts. Also checkthat links, guides, and pins
are not bent.

3. If the operating cylinders leak or have been performing
erratically, remove and overhaul if necessary. See Subsec-
tion 5D.

4. Check the brake bands for distortion.

5. Inspect the brake drum surfaces for cracks, scoring or
other damage.

INSTALLATION. After relining the brake bands, install the
band halves as follows (seeFigure 7C-5):

1. Install the band halves on the drum. Install the live end
pin through the actuating levers and the live end of the
band. Install the dead end pin through the dead end links
and the dead end of the band. Install all cotter pins.

2. Install the spring, adjusting bolt and spacer on the band
halves. Hold these items in place with the adjusting nut.

3. Install the hanger springs on the brake band. Initially ad-
just the hanger springs with the turnbuckles so that the
brake band clears the drum.

4. Bleed the hydraulic cylinders to remove any air trapped
in the hydraulic lines. See the Bleeding Procedure in Sub-
section 5A.

ADJUSTMENT. To adjust the planetary brakes when the
bands have been removed, proceed as follows (see Figure
7C-4):

1. With the planetary brake released, check the piston ex-
tension of the cylinder. The piston should extend a mini-
mum of 1/8 inch; if not, adjust by means of adjusting nut
IICII.

2. With the brake set (hydraulic pressure to the cylinder)
the length of the piston extension should be 5/8 inch. Ad-
just the brake band adjusting bolt until this dimension is
reached.

NOTE

Loosening the brake band adjusting bolt will in-
crease the piston extension. Tightening the adjust-
ing bolt will decrease the piston extension.

3. After the machine has been operated long enough to
warm the drums and the brakes have been properly ad-
justed, check the adjustment of the hanger springs. The
hanger springs should be adjusted so that the brake band
clears the drum uniformly around its circumference, with
the brake in the released position (hydraulic pressure re-
leased).

4. Recheck dimensions given in steps 1 and 2 with the
brakes warmed and adjust as necessary. Be sure that pin
“D” does not come in contact with slot “F"of link “K”. If this
occurs, step 1 and 2 must be repeated to eliminate the pin to
slot contact.

5. Replace any sheet metal removed.
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~oy
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LOCKNUT
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Figure 7C-4. Planetary Brake (9215J107-14)
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| @C)’/ PIN
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RIGHT DRUM
BRAKE IS
IDENTICAL

Figure 7C-5. Planetary Brakes (9215J107-14)

THIRD DRUM BRAKE (2100N464-1)

DESCRIPTION. The third drum brake is spring set-hydrauli-
cally released brake and is supplied with the third drum.
When there is no pressure in the third drum brake cylinder,
the piston is retraced and springs apply the third drum
brake.

When the operator moves the third drum control lever,
hydraulic fluid is directed to the third drum brake cylinder.
With hydraulic pressure applied to the cylinder, the piston
extends and applies force to the linkage, overcoming the
spring and releasing the brake.

When the linings are new and the brake is in proper
adjustment, the brake spring length with the brake applied
(hydraulic pressure released), should be 6-3/16”". When
the brake lining starts to wear, thisdimension will increase.

See the Operator’'s Manual for the method of adjusting
brakes for normal lining wear.

The third drum brake should be relined when brake lining
thickness reaches 3/16 inch (0.48 cm) as measured at the
dead end of the band.

REMOVAL. To remove the third drum brake band, proceed
as follows (see Figure 7C-6):

1. Shut down the engine and operate a control lever until
all hydraulic pressure is exhausted from the system.

2. Unspool any rope left on the third drum.

3. Remove the brake band adjusting bolt and spring by
removing the nut and spacer.

4. Remove the dead end pin to free the dead end of the band
from the dead end bracket. Remove the live end pin to free
the live end of the band from the actuating rod.
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SUBSECTION 7C

5. Remove the brake band halves from the machine and
reline them.

NOTE
A lining kit is available. See the Replacement Parts
Manual.

INSPECTION AND REPAIR. Before installing the band
halves on the drum, inspect the following items (see Figure
7C-6):

1. Replace any weak or distorted spring.

2. Inspect the pins and actuating rod for wear. Replace any
worn parts.

3. If the cylinder leaks or has been performing erratically,
remove and overhaul if necessary. See Subsection 5D.

4. Check the brake bands for distortion. Replace if neces-
sary.

ADJUSTING

@/ NUT

&—— spacen

BRAKE
BAND
ADJUSTING
BOLT

D\~ LIVE END

OF BAND

DEAD END
OF BAND

DRUM BRAKES

5. Inspect the brake drum surface for cracks, scoring or
other damage. See Subsection 7B.

INSTALLATION. After relining the brake band, install the
band halves as follows (see[Figure 7C-6):

1. Set the brake band halves on the drum. Install the live
end pin through the actuating rod and the live end of the
band. Install the dead end pin through the dead end bracket
and the dead end of the band. Install all washers and cotter
pins.

2. Install the spring, adjusting bolts and spacer on the band
halves. Hold these items in place with the adjusting nut.

3. Bleed the hydraulic system See Subsection 5A.

4. Turn the brake band adjusting bolt to get a spring dimen-
sion of 6-3/16" as shown.

LIVE
END
PIN

CYLINDER

CYLINDER

‘‘‘‘‘‘

SPRING

F
j
|

| SPRING |

|

DEAD

6-3/16" ™
NEW

6-3/8"—
READJUST

SRl

/

T,

DEAD END
OF BAND

LIVE

LIVE END END
OF BAND PIN

Figure 7C-6. Third Drum Brake (2100N464)
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SUBSECTION 7D

CLUTCHES

GENERAL

This subsection contains the information necessary to re-
move, repair, install and adjust the left and rightdrum
clutches.

MAIN DRUM CLUTCHES (2915J64)

DESCRIPTION. The left and right drum clutches are located
on the ends of the hoist drumshaft. These clutches are hy-
draulically applied, spring released. When there is no pres-
sure in the clutch cylinder, the return spring applies force to
the actuating levers to contract the band and release the
clutch. When the operator moves a clutch control lever to
apply a clutch, hydraulic fluid is forced into the cylinder.
This causes the piston to extend and apply force on the
actuating levers to expand the band and apply the clutch.

Since the lining will wear with time and constant usage, a
periodic check must be made to determine the need for re-
placing the lining. When wear has reduced the lining to
within 1/16 inch of the rivets, it should be replaced. This
distance would amount to 7/32 inch measured from the
outside.

REMOVAL AND DISASSEMBLY. To remove and disassem-
ble the clutch, proceed as follows (see Figure 7D-1):

1. If any rope remains on the drum to be worked on, set the
drum pawl to prevent the rotation of the drum.

2. Remove any material that may interfere with the re-
moval of the clutch assembly.

3. Loosen jam nuts (15) and turn in stopscrews (14) until
there is adequate clearance around the clutch band (01).

4. Disconnect and cap the hydraulic line to the clutch
swivel. Unscrew the swivel from the drumshatft.

5. Disconnect the line that runs from cylinder (21) to the
drumshaft and remove the clutch assembly from the ma-
chine.

6. Remove springs (05) from band (01). Remove nuts (30)
from capscrews (27) and remove shims (28) The band, in
two pieces, can now be removed for relining.

7. Inspect the clutch drum to see that it is not cracked,
scored or otherwise damaged.

INSPECTION AND REPAIR. Prior to reinstalli |
inspect and repair the following items (see [Figure 7D-1):

1. Replace return springs (05).

2. Remove bushing (20) from spider (19) and replace it.

3. If cylinder (21) leaks or has been performing erratically,
remove, overhaul, and/or replace it. See Subsection 5D.

4. Check the clutch band for distortion and reline it.
NOTE

A lining kit 1s available. See the Replacement Parts
Manual.

5. Check actuating levers (09), trunnion (10) and spider (19)
for wear. Replace if necessary.

6. Remove spring (26) by turning out eyebolt (11). Check
the compression quality of the spring. If acceptable, as-
semble to the clutch spider Preload spring (26) to 5-1/2
inches.

ASSEMBLY AND INSTALLATION To assemble and install
the clutch, proceed as follows (see Figure 7D-1):

1. Assemble band (01) with two shims (28), lockwashers
(29) and nuts (30).

NOTE

Shims (28) can be used to adjust the clutch when
linings are worn.

2. Place the clutch band on the spider assembly and attach
springs (05).

3. Insert O-ring (37) in the groove of the hub.
4. Attach the clutch assembly to the drumshaft.

5. Attach the hydraulic swivel to the shaft. Connect the hy-
draulic lines and bleed cylinder (21) to remove any air trap-
ped in the lines (see Subsection 5A).

ADJUSTMENT. To adjust the clutch after it has been re-
moved, proceed as follows (see Figure 7D-1):
1. Loosen the jam nuts on all stopscrews (14).

2. Backoff on all stopscrews (14) until clutch band (01) is no
longer in contact with the heads of the stopscrews.

3. Adjust setscrew (23) at the dead end of the clutch shoe
so that there is approximately 0.030 inch clearance be-
tween the clutch lining and the clutch drum, with clutch
band guide (16) located on the top of the clutch.
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SUBSECTION 7D

4. Adjust setscrew (24) at the live end of the clutch so that
there is approximately 0.035 inch of clearance between the
clutch lining and the clutch drum.

5. Loosen jam nut (15) and turn push rod (22) so that cylin-
der (21) is completely retracted with the clutch control lever
in the neutral position.

6. With the clutch in the released position, turn stop-
screws (14) to center the clutch band in the clutch drum.
The band must be centered to prevent the lining from
rubbing against the drum, There should be no pressure
against the clutch band from any of the stopscrews.

CLUTCHES

7. Starting at the top of lever (09), check for at least 0.030
inch clearance between the clutch lining and the drum at 60
degree intervals.

8. Check that the piston in the cylinder returns to contact
push rod (22) each time the clutch is released.

9. Tighten all the jam nuts after the adjustment has been
completed.

10. Start the engine and check the clutch for proper oper-
ation.

14.

STOPSCREW

01. BAND 27. CAPSCREWS
02. LINING o i 28. SHIMS
03. RIVET e o 29, LOCKWASHER
04. PIN 18. CAPSCREW 30. NUT
05. SPRINGS 18. CAPSCH 31. CAPSCREW
07. COTTER PIN 20- BUSHINS 33, LOCKWASHER
08. PIN 22. PUSH ROD 33 NUT
09. LEVER S EomeRol 35 | OCKWASHER
10. TRUNNION S7 SETSCREW 36. CAPSCREW
11. EYEBOLT e POD END 37. O-RING
12. WASHER RN 38. BLEED SCREW
13. CAPSCREW

Figure 7D-1, Main Drum Clutch (2915J64)
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CLUTCHES

THIRD DRUM CLUTCH (9215J105-2)

DESCRIPTION. The third drum clutch is located on the end
of the third drum shaft. This clutch is hydraulically applied,
spring released. When there is no pressure in the clutch
cylinder, the return spring applies force to the actuating
levers to contract the band and release the clutch. When
the operator moves the third drum control lever to raise a
load on the third drum, hydraulic fluid is forced into the
cylinder. This causes the piston to extend and apply force on
the actuating levers to expand the band and apply the
clutch.

Since lining wear will usually be greatest at the dead end of
the clutch band, the clutch band may be rotated 180° when
wear has reduced the thickness of the lining at the dead end

01. CLUTCH BAND
02. LINING

03. RIVET

04. SETSCREW
05. SPRINGS
06. WASHER
07. COTTER PIN
08. PIN

09. LEVER

10. BUSHING
11. PLATE

12. WASHER

13. CAPSCREW
14. STOPSCREW
16. JAM NUT
16. SPIDER

17. BUSHING
18. BAND GUIDE
19. WASHER
20. CAPSCREW
21. CAPSCREW
22. WASHER
23. CYLINDER
24. PUSH ROD
25. JAM NUT
26. TRUNNION
27. SETSCREW

SUBSECTION 7D

to 1/4 inch. When wear has reduced the thickness of the
lining to within 1/16 inch of the rivets, the band should be
relined.

REMOVAL AND DISASSEMBLY. To remove and disassem-
ble the clutch, proceed as follows {seq_Figure 7D-2):

1. If any rope remains on the third drum, set the third drum
brake to prevent the rotation of the durm.

2. See Subsection 7B, Third Drum (2100J1132-9) and
remove the following:

A. Remove the hydraulic line from the swivel and remove
the swivel.

6. Remove the nut, lockwasher and spacer from the end of
the shatft.

13
-

Figure 70-2. Third Orum Clutch (9215J105-2)
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SUBSECTION 7D

C. Support the drumshaft and remove bearing retainer,
bearing support, bearing and sleeve.

3. Loosen jam nuts (15) and turn stopscrews (14) until
there is adequate clearance around clutch band (01).

4. Disconnect the line that runs from cylinder (23) to the
shaft and remove the clutch assembly from the machine.

5. Remove springs (05) from band (01). The band can now
be removed for relining.

INSPECTION AND REPAIR. Prior to reinstalling the clutch,
Inspect and repair the following items (see[Eigure 7D-2):

1. Replace return springs (05)
2. Remove bushing (17) from spider (16) and replace it.

3. If cylinder (23) leaks or has been performing erratically,
remove and overhaul or replace it. See Subsection 5D.

4. Check the clutch band for distortion and reline it.

NOTE

A lining kit is available. See the Replacement Parts
Manual.

5. Check actuating levers (09) and spider (16) for wear. Re-
place if necessary.

6. Inspect the clutch drum to see that it is not cracked,
scored or otherwise damaged.

ASSEMBLY AND INSTALLATION. To assemble and install
the clutch, proceed as follows (sed_Figure 7D-2):

1. Place the clutch band on the spider assembly and attach
springs (05).

2. Install a new O-ring in the groove of spider (16).
3. Install the clutch assembly to the drumshaft and the
third drum.

4. Install bearing retainer, bearing support, bearing and
sleeve. Tighten bearing retainer using capscrews, lock-
washers and nuts.

5. See Subsection 7B, Third Drum (2100J1132-9) step 9
and adjust drum rotation.

7D-4
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6. Attach the hydraulic swivel to the shaft. Connect the
hydraulic lines and bleed cylinder (23) to remove any air
trapped in the lines. See Subsection 5A.

ADJUSTMENT. To adjust the clutch after it has been
removed, proceed as follows (sed _Figure 7D-2):

1. Loosen the jam nuts on all stopscrews (14).

2. Backoff on all stopscrews (14) until clutch band (01) is no
longer in contact with the heads of the stopscrews.

3. Adjust setscrew (27) at the dead end of the clutch shoe to
approximately 0.058 inch clearance between the clutch
lining and the clutch drum, with clutch band guide (18) lo-
cated on the top of the clutch.

4. Adjust setscrew (04) at the live end of the clutch to ap-
proximately 0.063 inch of clearance between theclutch lin-
ing and the clutch drum.

5. Loosen jam nut (25) and turn push rod (24) so the piston
in the cylinder (23) is completely retracted with the clutch
control lever in the neutral position.

6. With the clutch in the released position, turn stop-
screws (14) to center the clutch band in the clutch drum.
The band must be centered to prevent the lining from
rubbing against the drum. There should be no pressure
against the clutch band from any of the stopscrews.

7. Start the engine and check the adjustment by engaging
the clutch. Also check to see that the piston in the hydraulic
cylinder returns to contact push rod (24) each time the
clutch is released.

NOTE

After making several clutch engagements, starting at
the top of lever (09). check for at least 0.063 inch
clearance between the clutch lining and the drum at
60 degree intervals.

8. Tighten all jam nuts after the adjustment has been com-
pleted.
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GENERAL

This subsection covers the removal, installation and adjust-

ment of the right and left drum pawls.
DRUM PAWLS (2100J1320-1)

DESCRIPTION. Both the right and left drums are ?rovded

SUBSECTION 7E
DRUM PAWLS

pawls are spring engaged and hydraulically disengaged.
They are controlled by drum switches located in the opera-
tor's module. The pawls should be engaged whenever a
load is suspended for an extended period of time. Also,

engage and lock the pawls whenever the machine is shut
down

with identical drum pawls (01 and 02), see|Figure 7E-1. |The

01. LEFT DRUM PAWL
02. RIGHT DRUM PAWL
03. WASHERS

04. COTTER PIN

05. CLEVIS

06. NUT

07. CYLINDER

08. CAPSCREW

09. LOCKWASHER

10. MOUNTING BRACKET
11. NUT

12. BRACKET

13. CAPSCREW

14. LOCKWASHER
15. ADJUSTING NUTS
16. BRACKET

17. EYEBOLT

18. SPRING

Figure 7E-1. Drum Pawls (2100J1320-1)
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SUBSECTION 7E

When the pawl switch is in the ON position hydraulic pres-
sure is released from the cylinder and the spring engages
the pawl in the drum ratchet, When the switch is OFF,
hydraulic pressure overcomes the spring tension and
releases the pawl.

REMOVAL AND INSTALLATION. If upon inspection, it is
revealed the pawl is damaged in any way, the pawl must be
replaced. Also, if the hydraulic cylinder does not function as
described above, it must be replaced with a new one. To
replace either or both of these items, proceed as follows:

1. Start the engine and lower the hook block, or any lifting
device that may be connected to the left and right main
drum, to the ground.

2. Render the machine inoperable by disconnecting the
ground cable to the battery.

3. To change the pawl, proceed as follows (see Figure
7E-1):

A. Loosen jam nuts (15) and release tension in spring (18).
Remove spring (18). Disconnect hydraulic cylinder cle-
vis (05) from pawl (01 or 02).

B. Remove cotter pin (04) and washer (03). Remove pawl
(01 or 02) and install a new pawl, washersand cotter pin
(04).

C. Install clevis (05) to pawl. Connect spring (18) to the
pawl and adjust the pawl as explained later.

4. To replace hydraulic cylinder (07), proceed as follows:

A. Move the drum pawl switch to the OFF position. Make
sure all hydraulic pressure is released from the cylinder.
Disconnect the hydraulic lines from cylinder (07).

B. Remove clevis (05) from pawl and remove cylinder (07)
from mounting bracket (10).

C. Remove clevis (05) and nut (06) from cylinder (07) and
install on new cylinder. See[Figure 7E-2]and set clevis
distance to 1” dimension shown. Tighten nut (06).

D. Install cylinder (07) on mounting bracket (10) and install
clevis (05) on pawl. Adjust pawl as explained below.

ADJUSTMENT. To adjust the pawl after pawl and/or
cylinder replacement, proceed as follows (sed_Figure 7E-2):

R

CAUTION

The following procedure must be done very
carefully to arrive at the right settings. If not
correct, serious damage could result to the
machine when operated.

7E-2

DRUM PAWLS
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HYDRAULIC Y

CYLINDER

Figure 7E-2. Drum Pawls (2100J1320-1)

1. Engage the pawls into the drum teeth.

2. Check both pawls for complete engagement to the drum
teeth.

NOTE

It may be necessary to push the drum control levers to
the “lower” position momentarily to enage the pawls
in the drum teeth.

3. Release the left and right drum pawl switches and allow
them to return to the OFF position and pull the drum control
levers to the “raise” position momentarily to disengage the
pawls from the drum teeth.

4. Check both pawls for complete release from the drum
ratchet teeth.

5. If the pawls do not operate properly, proceed as follows:
A. Repeat steps 1 and 2.

B. The length of pawl spring (A) should be 5-7/8" and the
pawls must be fully engaged in the drum ratchet teeth.

C. If the spring is not the dimension given in step B, adjust
to 5-7/8" using jam nuts (B).

D. The pawls should be disengaged from the drum teeth by
a minimum of 1/4” when the pawl is disengaged. If
necessary adjust clevis (C) and jam nut (D) to get the
pawl to disengage from the drum teeth.

6. As a final check, repeat steps 1 through 4.
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SUBSECTION 8A
BOOM HOIST SYSTEM

GENERAL DESCRIPTION

This section describes the components required to trans- The boom hoist system is powered by the engine through
mit boom hoist torque from the worm shaft to the boom the worm shaft. The boom hoist shaft and clutch turn con-
hoist drum. tinuously while the engine is running and the torque con-

The boom hoist system consists of the worm shaft, boom  Verter clutch is engaged. However, the operator must
hoist shaft, drum brakes, drum clutches and planetary engage the boom hoist control lever to rotate the boom hoist
pawls as illustrated in Figure 8A-1. drum (see[Figure 8A-2).

BOOM HOIST
DRUM

r A
W CoRs ,\w‘,\ .
; . NN A
S\ ' u\\\\\\\\_\;\%‘\ \»', \ . \:\%\:\‘{-‘\‘\
i,c ¥ SN T
AN
BOOM HOIST WHA
BOOM HOIST AND WORM 1 N
CLUTCH WHEEL SHAFT
% N . “:;i__,. N
: L N ,>. ~ \\\\ “-’»u\\'._‘% ::ﬁ.\\-."?‘% .
r S A Ui

Figure 8A-1. Boom Hoist System
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SHADED MEMBERS IN MOTION
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STATIONARY

DRUM BRAKE

y 4 APPLIED
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DRUM PAWL

ENGAGED R - N’
i CLUTCH
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/ BRAKE
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LOWERING ;
SPIDER
PLANETARY

BRAKE
APPLIED
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DISENGAGED CLUTCH

THE PARTS OF THE BOOM
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PLANETARY PAWLS

ENGAGED

Figure 8A-2. Boom Hoist Planetary Operation

8A-2



BOOM HOIST SYSTEM

A hydraulically operated pawl engages in the ratchets of the
drum to prevent the rotation of the drum when the operator
so desires. The pawl should be adjusted as described in
Section V of the Operator's Manual.

A planetary lowering system is included on the boom hoist
drum. To raise a load, the drum clutch is engaged and shaft
rotation is transmitted through the clutch to the drum spool
and lagging. The lagging rotates in the same direction as the
drumshatft to take up on the horst line and raise the boom.

When lowering the boom, power is transmitted through the
planetary system which reverses the direction of shaft ro-
tation. Seg _Table 8A-1 for boom hoist brake, clutch, and

pawl! operation.

SUBSECTION 8A

Table 8A-1

Boom Boom Boom

Raising { Lowering | Stationary
Drum Brake Released| Released Applied
Drum Clutch Engaged| Released Released
Drum Pawl
(Hydraulic) Engaged | Disengaged Engaged
Planetary Pawis Dis-
{Automatic) engaged | Engaged | Disengaged
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SUBSECTION 8B

WORM SHAFTS

GENERAL

This subsection covers the removal, disassembly, inspec-
tion and repair, and the assembly and installation of the
worm shaft.

WORM SHAFT (2100N503-1)

GENERAL. The worm shaft is mounted in the rear of the
chain case and is flange coupled to the torque converter
propeller shaft. The worm shaft meshes with the worm
wheel on the boom hoist shaft. It is necessary to remove the
boom hoist shaft prior to removal of the worm shaft.

REMOVAL AND DISASSEMBLY. Remove and disassemble
the worm shaft as follows (see| Figure 8B-1):

1. Disconnect the propeller shaft from flange (09).

2. Remove cotter pin (04). nut (03), flange (09) and key (10)
from the worm shaft.

3. Remove the boom hoist shaft. See Subsection 8C.

4. Remove nuts (02) and washers (01). Pull shaft (11) and
sleeve (14) from the chain case.

5. Pull retainer (05) out of sleeve (14). Remove the shaft
and bearings from the sleeve.

6. Remove O-ring (15) from sleeve (14).

INSPECTION AND REPAIR. Prior to assembly, all worm
shaft parts should be inspected as follows:

1. Replace gasket (13), seal (07) and O-ring (15). The seal
must be installed so the lip faces toward bearing (08).

2. Replace any bearing that shows signs of wear or dam-
age.

NOTE

Bearing (12) is a thrust bearing, and must be assem-
bled as shown in Figure 8B-1. If the bearing is improp-
erly installed, it will be unable to absorb the thrust for
which it was designed.

3. Inspect the worm shaft for wear or damage. If it is scored,
pitted, ridged or worn it should be replaced.

4. Remove nicks, mars or burrs on machined or ground sur-
faces. Be sure all threaded items are clean and threads are
not damaged.

ASSEMBLY AND INSTALLATION. To assemble and install
the worm shaft, proceed as follows (se€ Figure 8B-1):

1. Install the bearings on the worm shaft. Be sure the bear-
ings are firmly against the shoulder on the worm shaft.

2. Install O-ring (15) into sleeve (14). Slide the worm shaft
into sleeve (14) until bearing (12) is against the sleeve
shoulder.

3. Install gasket (13) onto the chain case.

4. Install shims (06) on the face of sleeve (14) and place re-
tainer (05) into the sleeve with seal (07) in place.

5. Clamp the retainer firmly to the sleeve. Using a dial indi-
cator, check worm shaft end play. End play should be 0.003
to 0.005 inch. If end play is not within these limits, add or
subtract shims (06) until end play is correct.

6. Place the entire assembly into the chain case and se-
cure with washers (01) and nuts (02).

7. Install the boom hoist shaft. See Subsection 8C.

8. Install key (10) and press flange (09) onto the shaft over
the key. Install nut (03) and cotter pin (04).

9. Connect the propeller shaft to flange (09).
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WORM SHAFTS

01. LOCKWASHER
02. NUT

03. SHAFT NUT
04. COTTER PIN
065. RETAINER
06. SHIMS

07. SEAL
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12. BEARING
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Figure 8B-1. Worm Shaft (2100H503-1)
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SUBSECTION 8C

BOOM HOIST SHAFTS

GENERAL

This subsection contains the information necessary to re-
move, repair and install the boom hoist shaft assembly.

BOOM HOIST SHAFT (2100J1132-1 & 5)

GENERAL. The boom hoist shaft is driven by the worm
shaft, which meshes with the worm wheel on the boom
hoist shaft. Chains, sprocketed to the boom hoist shaft, pro-
vide power for the swing shaft and main hoist shaft. When
replacement of the worm wheel, worm shaft or sprockets is
necessary, the boom hoist shaft must first be removed.

REMOVAL. To remove the boom hoist shaft, proceed as fol-

lows (se€ Figure 8C-1):

1. Remove the third drum material. See Subsection 7B.

2. Disconnect and cap all the hydraulic lines to the drum-
shaft assembly. Plug all connections where the hydraulic
lines are removed. Also remove any hydraulic lines which
might interfere with drum shaft removal.

3. Disconnect and remove all brake bands on the boom
hoist drum (see Subsection 8D).

4. Remove the hydraulic swivel from the end of the shaft.

5. Remove nut (39) and washer (40) and spacer (41) from
shaft (33).

6. Remove sleeve (05) and spacer (04).

7. Remove clutch assembly and O-ring (37). Place clutch in
a clean area.

8. Support the drum and planetary assembly with a hoist
and slide it off of the shaft. Remove bearing (21) from the
shaft.

9. Remove the chain case cover, loosen both drive chains
and remove the chains from the boom hoist shaft drive
sprockets. It is not necessary to disconnect the chains.

10. Block both ends of the boom hoist shaft and remove the
hardware holding retainers (11 and 27). Remove the
retainers with shims (07 and 24), gaskets (14 and 17), and
retainers (06 and 23) intact.

11. Lower the shaft enough to disengage worm wheel (30)
from the worm shatft.

12. Remove shaft (33) through the opening in the left side
of the chain case.

DISASSEMBLY. To disassemble the boom hoist shaft and

the drum and planetary assembly, proceed as follows (see
Figure 8C-1):

1. Remove retainer (48) from the planetary drum assem-
bly.

2. Pull gear (50) from drum (34). Remove pins (54) from
drum (56) and remove the pinions from the drum.

3. Remove the bearings from drum (34) and (56). Do not re-
move seal (38) unless replacement is required.

4. Remove seal (45) and bearing (49) from retainer (48).

INSPECTION AND REPAIR. Before installing the boom hoist
shaft, inspect the following items (see[Figure 8C-1)):

1. Replace all oil seals and O-rings. Any bearing which
shows signs of wear or damage should be replaced.

NOTE

Replacement of seal (38) is necessary only if the seal
has been leaking or is damaged.

2. Inspect the bushings in pinions (52) for wear or damage.

3. Inspect worm wheel (30), sprockets (29), gear (50) and
pinions (52) for wear or damage. If they are scored, pitted,
ridged or worn, they should be replaced.

4. Inspect the shaft for excessive wear and/or distortion.

5. Clean out all lube lines and grease passages to insure
free flow of lubricant.

6. Repair or replace any damaged or broken parts. Be sure
all threaded items are clean and that threads are not dam-
aged. Studs must be tight before installing parts that are
mounted to them.

7. Inspect all clutch and brake linings at this time. Replace
the linings, if necessary, before installing them on the drum
shaft.

8. Inspect the drum cooling fins for cracks or broken fins.
Repair or replace if necessary.

9. Inspect the brake and clutch rims for cracks, scratches,
or discoloration. Repair or replace if necessary.

ASSEMBLY AND INSTALLATION. To assemble, and install
the boom hoist shaft, proceed as follows (see Figure 8C-1):

1. Lubricate all O-rings and seals prior to assembly.

8C-1



SUBSECTION 8C

2. Position drum (34) with the ratchet side up, and pack the
drum with grease. See Section Il for the recommended
grease (P&H Number 472).

3. Turn the drum and complete packing the drum cavity
with grease.

4. Pack bearings (55 and 21) with grease and install seal
(58) in bearing (21). Press the bearings into the bore of drum
(34) until each one is snug against the shoulders in the
drum bore.

5. Install seal (38) in position in the drum, if the seal has
been removed. Always pack the seal with grease and be
sure the sealing lip and spring face inward toward pinions
(52).

6. Press worm wheel (30) hub onto shaft (33). The worm
wheel hub faces must be flush with the shaft shoulders.
Then install spacers (31) and sprockets (29). The sprocket
should be tight against the spacers.

NOTE

Sprockets (29) are match marked during manufac-
ture and must be installed in matched pairs. Be sure
that both sprockets have the same number stamped
on the outer edge. The match marked internal spline
on the sprockets must line up with the marked splines
on the shaft.

Also, paint the worm wheel with a coat of white lead
or Prussian blue, This will be used later to adjust the
worm gear to worm wheel contact.

1. Install the boom hoist shaft in the chain case bore and
block it securely in position, with the shaft centered in the
bore, and the worm wheel engaged in the worm shaft.

8. Apply No. 2 Permatex on the points indicated in Figure
8C-1. Install gaskets (14 and 17) in retainers (11 and 27). In-
stall the retainers and secure them in positron with the lock-
washers and nuts.

9. Install seals (08 and 20) into retainers (06 and 23). Be
sure the seals are installed with the springs facing the
sprockets, and that the areas between the seal lips are
packed with grease. Check the seal seating surface on the
shaft for nicks or burrs, since minor imperfections on the
shaft surfaces can cause rapid wear on the seals.

10. Pack bearings (15 and 16) with multipurpose grease
as recommended in Section III.

11, Install sufficient shims (07 and 24) between bearing re-
tainers (06 and 23). so that shaft end play is 0.003 to 0.005
inch. Temporarily fasten the two retainers for the check in
step 12.

12. Adjust the worm-to-worm wheel contact by shifting
shims from beneath one retainer to the other as follows:

A. Turn the worm through one complete revolution.

B. Check the point of contact between the worm and the
worm shaft as shown in Figure 8C-1. It is most
important that all contact, under no load conditions, be
to the left of the vertical centerline of the worm shaft.
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C. If all contact is not on the left side of the worm, shift
shims from beneath the two oil seal retainers until this
contact is properly established. Note that the proper
contact area is shown on the worm wheel ii_Figure 8Cl
1, which is a view from the rear of the shaft.

13. With proper worm-to-worm wheel contact estab-
lished, install retainers (06 and 23). Apply Permatex No. 2 to
capscrews (09 and 25) threads, and to the adjacent sur-
faces.

14. Place new O-ring (05) in spacer (04) and assemble to
the boom hoist shaft.

15. Install spacer (22) on the shaft and slide drum (34) with
bearing (21) firmly seated against it.

16. Install spacer (28), then slide drum (56) onto the shaft.

17. Install pinions (52) in drum (56). Lubricate O-rings (51)
and install them on pins (54). Install pins (54) in pinions (52).
Turn the pins so that the flats on the outer ends of the pins
will allow bearing retainer (48) to be installed.

18. Install spacer (36) and slide sun gear (50) onto the
shaft. Then install spacer (46) followed by O-ring (47).

19. Pack the cup of bearing (49) with grease and press it
into retainer (48). Then place the retainer onto the shaft and
install the bearing cone into the bearing cup.

20. Place the assembly tool (218T1470) as shown in Fig-
ure 8C-2, onto the shaft and secure in place with washer
(41) and nut (39).

NOTE

Do not install shims (53) at this time. Also, assembly
tool (218T1470) may be fabricated using the dimen-
sions shown on the illustration

21. Install and tighten snugly the capscrews that hold bear-
ing retainer (48) in place. Clamp the two drums together to
keep preload pressure on bearing (35).

22. Attach a dial indicator to the shaft and set the tip
against the flat surface of the retainer. Take a reading, then
remove the capscrews and pull out on the retainer. Take
another reading of the indicator and subtract the two read-
ings to obtain the total clearance which is the total end play
of the bearings.

NOTE

As an example, if the total clearance measuredabove
was 0.028, and the desired bearing preload is 0.003
inch, then the amount of shims required should mea-
sure 0.025 inch.

23. Remove the dial indicator, nut (39). washer (41). the as-
sembly tool, capscrews (42) and retainer (48) with bearing
(49) included.

24. Following the example in the note above, determine the
amount of shims required and install them between re-
tainer (48) and drum (56). Bear in mind the desired bearing
preload is 0.003 inch.
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Figure 8C-1. Boom Hoist Shaft (2100J1132-1 & §)

8C-3
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25. Install bearing (49), retainer (48), and secure with
washers (43), and lubricated capscrews (42). Torque the
capscrews to 90 ft-1bs.

26. Pack seal (45) with grease and install into bearing re-
tainer (48) with the spring and lip pointing towards the bear-
ing.

27. Place O-ring (37) in the groove of the clutch hub and
slide the clutch assembly onto the shaft and adjust (see
Subsection 8E).

28. Install spacer (04) and sleeve (0b).

29. Place spacer {41) and washer (40) on the shaft and
tighten nut (39) until the drum does not rotate by hand.
Loosen up on nut(39) until drum justrotates freely by hand.
Lock the nut in place with the tab on washer (40). Remove
the clamps installed in step 21.

30. Install the hydraulic swivel and attach the line to it.

31. Install the boom hoist brakes (see Subsection 8D).
Bleed the hydraulic cylinders to remove any air trapped in
the lines (see Subsection bA).
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32. Install all sheet metal removed during disassembly.

IF FABRICATED,
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3-1/2"
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Figure 8C-2. Assembly Tool (218T1470)
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BOOM HOIST BRAKES

GENERAL

This section covers the removal, relining, installation and
adjustment of the boom hoist brake and the boom hoist
planetary brake.

Several terms are often misunderstood when used in ref-
erence to brake bands on this machine. The following de-
finitions, as used in this manual, are as follows:

1. Brake Set. This means the brake band is tightened
around a rotating member to stop, or prevent, the rotationof
that member.

2. Live End. This is the end of a brake band to which force is
applied.

3. Dead End. This is the anchor end of a brake band.
Typically, most lining wear will occur at this end of the band.

BOOM HOIST AND PLANETARY BRAKES
(2100J1008-2)

DESCRIPTION. The boom hoist brake is a spring set, hy-
draulically released type brake. When there is no pressure
in the boom hoist brake cylinder, its piston is retracted and a
spring applies the boom hoist brake.

When the operator moves the boom hoist control lever back
to raise the boom, hydraulic fluid is directed to the boom
hoist brake cylinder. With hydraulic pressure applied to the
cylinder, its piston extends and applies force to the linkage
overcoming the spring and releasing the brake (see Figure
8D-1).

When the linings are new and the brake is in proper adjust-
ment, the length of the operating mechanism spring, with
the brake set (hydraulic pressure released), should be 7-
3/8 inches. When the brake lining starts to wear, this di-
mension will increase (with the brake set). See the Oper-
ator's Manual for the method of adjusting the brakes for
normal lining wear.

The boom hoist brake should be relined when brake lining
thickness reaches 3/16 inch as measured at the dead end
of the band.

The boom hoist planetary brake is hydraulically set, spring
released. When there is no pressure in the boom hoistbrake

BRAKE BAND
ADJUSTING NUT

END
PIN
-
BRAKE
END o BAND BOLT

Figure 8D-1. Boom Hoist Drum Brake (2100N457)

cylinder, its piston is retracted and springs release the
planetary brake.

When the operator moves the boom hoist control lever for-
ward to lower the boom, hydraulic fluid is directed to the
planetary brake cylinder. With hydraulic pressure applied to
the cylinder, its piston extends and applies force to the link-
age to wrap the band around the drum and set the brake

(see[ Figure 8D-2).
8D-1
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SUPPORT VIEWED FROM
BRACKET 3 RIGHT SIDE
\ g OF MACHINE
e SPRING
CYLINDER
CYLINDER
SPRING

% BRAKE BAND

SPRING r?‘ % ADJL’S;‘”G
BRAKE

BAND

BOLT

Figure 8D-2. Boom Hoist Planetary Brake
(2100N458)

When the linings are new and the brake is in proper adjust-
ment, the length of the cylinder piston extension, with the
brake set (hydraulic pressure applied), should be 1/2 inch.
When the brake lining starts to wear, this dimension will in-
crease (with the brake set). See the Operator's Manual for
the method of adjusting the brakes for normal lining wear.

The boom hoist planetary should be relined when brake lin-
ing thickness reaches 3/16 inch as measured at the dead
end of the band.

REMOVAL. To remove the boom hoist brake band, proceed
as follows (see| Figure 8D-5):

1. Lower the boom and support it on blocking. Make sure all
tension is removed from the boom hoist rope.

2. Shut down the engine and move the boom hoist lever
forward to release the boom hoist brake. With the brake re-
leased, slide pin (71) through the slot in bracket (65) and on
through the drilled hole in bracket (70) as shown in Figure
8D-3. This will lock the brake in the released position.

NOTE

If adequate pressure is not available to release the
brake, the engine will have to be started to build sys-
tem pressure.

Also, the assembly pin (71) may be made from 3/8
inch steel rod stock cut to a length of 6 inches.
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Figure 8D-2. Boom Hoist Planetary Brake (2100N458)

3. With the engine shut down, operate a control lever until
all hydraulic pressure is exhausted from the system.

4. Disconnect and cap the hydraulic lines from the boom
hoist brake and the boom hoist planetary brake cylinders.
Plug all connections where hydraulic lines were removed.

5. Remove the upper deck panel immediately to the right of
the access door. This will make access to the boom hoist
brakes easier. If necessary, remove the sheet metal shroud
between the boom hoist drum and the main hoist drum.

6. Release the tension in springs (17) by loosening jam nuts
(20). Remove springs (17) from pin (21). Remove pin (21)
from the band lever.

7. Remove brake band adjusting bolts (10 and 77) and
springs (09 and 76) by removing nuts (07 and 74).

8. Disengage boom hoist pawls (53 and 56) from the
ratchets as follows:
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A. Remove pins (22 and 45) to release the tension in cables
(31 and 32).

B. Disengage pawls (53 and 56) from the drum ratchets.

9. Remove capscrew (62) from bracket (51) and remove rod
end (61) from pin (57).

L o

The next step in this procedure involves re-
moving pin (57) from the assembly. When re-
moving pin (57), the drum brake operating
mechanism should be supported so it will not
fall.

10. Slowly pull pin (57) out of pawl (56), spacer (01), bracket
(55) and the drum brake operating mechanism.

11. Remove the drum brake operating mechanism and the
bottom half of the brake band along with it. Then remove the
top half of the drum brake band.

12. Support the planetary brake operating mechanism and
pull pin (57) completely out.

13. Raise the planetary operating mechanism into the
space above its normal position, remove cotter pin (25) and
pin (23).

14. Remove the planetary brake operating mechanism,
then the top and lower halves of the brake bands.

INSPECTION AND REPAIR. Prior to installation of the brake
bands on the drum, check and repair the brakecomponents

as follows (see Figure 8D-5):

1. Disassemble the boom hoist brake cylinder and spring
assembly as follows:

A. Remove capscrews (68) and lockwasher (69) from cyl-
inder (66). Remove the cylinder and spacer (67) from the
bracket.

6. Install a 3/4 x 8 inch bolt with nut into the hole at the top
of bracket (70) as illustrated in Figure 8D-4.

BOLT

pE—_

NUT

Il

I

BRACKET ‘
(70}

-

Figure 8D-4. Assembly Bolt
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C. Tighten the nut against the top of the spring bracket until
assembly pin (71) that was installed during the removal
procedure can be removed.

D. Pull the assembly pin and back off on the nut to relieve
the spring pressure. Remove spring bracket (65) and
spring (79).

2. Replace springs (09, 17, 76 and 79).

3. If cylinders (13 and 66) leak or have been performing
erratically, overhaul them. See Subsection 5D.

4. Assemble the boom hoist brake cylinder and spring as-
sembly, as follows:

A. Set spring (79) and bracket (65) into bracket (70).

B. Install a 3/4 x 8 inch bolt into the top of bracket (70) as
shown in Figure 8D-4.

C. Tighten the nut against the bracket until assembly pin
(71) can be installed through bracket (65) and the drilled
hole in bracket (70).

NOTE

The assembly pin is removed after the bracket as-
sembly is installed on the machine.

D. Remove the nut and bolt from the top of bracket (70) and
install cylinder (66) and spacer (67). Secure with lock-
washer (69) and capscrew (68).

5. Remove the lining from the bands, check the bands for
distortion, then install new lining (06 and 73).

NOTE

A lining kit is available. See the Replacement Parts
Manual.

6. Inspect the brake drums to see that they are not cracked,
scored or otherwise damaged.

7. Inspect the pawls and ratchet teeth for breaks, cracks or
excessive wear. Replace if necessary.

ASSEMBLY AND INSTALLATION. To assemble the boom
hoist brakes and related parts, proceed as follows (see Fig-
ure 8D-5):

1. Check the adjustment of pawls (53 and 56). See Sub-
section 8F for this procedure.

2. Attach the planetary brake operating mechanism to
lower band (05) with pin (23). Install with the head end of
the pin towards pawl (53) and fasten with cotter pin (25).

3. Install lower band (05). then upper band (05). Now in-
sert pin (57) through the dead end of the upper band into
pawl (53).

4. Assemble the drum brake operating mechanism to lower
band (73) with pin (64). Install cotter pins (63 and 78).

5. Install lower half of band (72) and operating mechan-
ism. Support the operating mechanism and install the
upper half of the band.

6. Press pin (57) through the dead end of the upper band
and bracket (55).

8D-3
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Figure 8D-5. Boom Hoist Brakes (2100J1008-2)
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NOTE

If difficulty is encountered when pushing pin (57)
through the operating mechanism, connect the hy-
draulic line and operate the cylinder to align bracket
(70) with the pin.

7. Place spacer (01) and pawl (56) in alignment and push
the pin all the way into the support bracket on the chain
case.

8. Pull assembly pin (71) from bracket (70) of the drum
brake operating mechanism. Again it may be necessary to
actuate the cylinder to free the pin.

9. Insert rod end (61) into pin (57) and secure with locking
capscrew (62).

10. Hook spring (17) into the bracket of upper band (05). In-
stall pin (21) and attach the other spring (17) to it.

11. Attach studs (18) to springs (17). Install washers (19)
and nuts (20); then, tighten the nuts to ensure the return of
the piston in the cylinder (see step 2A under the following
topic, ADJUSTMENTS).

12. Install adjusting bolts (10 and 77) from the bottom
bands, springs (09 and 76), spacers (08 and 75) and nuts (07
and 74).

13. Adjust the boom hoist and planetary brakes as de-
scribed under the following topic, ADJUSTMENTS.

14. Remove the caps and plugs from all hydraulic lines and
connections. Attach the hydraulic lines.

15. Bleed the hydraulic cylinders to remove any air in them
and the lines. See the bleeding procedure in Subsection 5A.

NOTE

The springs at either ends of the pawls were adjusted
in step 1.

SUBSECTION 8D

16. Connect the cables to lever (50) with pins (22 and 45)
and adjust the other pawl linkages as described in Subsec-
tion 8F.

17. After testing and adjustments are completed, replace
any panels or sheet metal removed.

ADJUSTMENTS. To adjust the boom hoist brakes when the
bands have been removed, proceed as follows:

1. To adjust the spring set boom hoist brake, proceed as fol-
lows (see[Eigure 8D-J):

A. With the brake set (hydraulic pressure released from the
cylinder) tighten the brake band adjusting nut until the
brake spring length is 7-3/8".

B. Test the adjustment by releasing and setting the brake
and remeasuring the spring length.

2. To adjust the boom hoist planetary brakes, proceed as

follows (see| Figure 8D-2):

A. Using the jam nuts on top of the support bracket, adjust
the return springs so that the support bracket is firmly
resting on the support pin.

B. With the brake applied (hydraulic pressure applied),
check the planetary brake cylinder piston extension.
This dimension should be approximately 1/2 inch. Ad-
just to this dimension using the adjusting bolt at the
band split.

C. Operate the brake several times to be sure the bands do
not drag when the brake is released (hydraulic pressure
released). Repeat steps 1 and 2 if necessary.
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BOOM HOIST CLUTCHES

GENERAL

This subsection covers the removal, repair, installation and
adjustment of the boom hoist clutch.

BOOM HOIST CLUTCH (9215J105-1)

DESCRIPTION. The boom hoist clutch is located on the end
of the boom hoist shaft This clutch is hydraulically applied,
spring released. When there is no pressure in the clutch cyl-
inder, the return spring applies force to the actuating levers
to contract the band and release the clutch. When the op-
erator moves the boom hoist control lever to raise or lower
the boom, hydraulic fluid is forced into the cylinder. This
causes the piston to extend and apply force on the actuating
levers to expand the band and apply the clutch.

Since lining wear will usually be greatest at the dead end of
the clutch band, the clutch band may be rotated 180° when
wear has reduced the thickness of the lining at the dead end
to 1/4 inch. When wear has reduced the thickness of the
lining to within 1/16 inch of the rivets, the band should be
relined.

REMOVAL AND DISASSEMBLY. To remove and disassem-
ble the clutch, proceed as follows (see[Figure 8E-1):

1. If any rope remains on the boom hoist drum, set the
boom hoist drum pawl to prevent the rotation of the drum.

2. Remove any material that may interfere with the
removal of the clutch assembly.

3. Loosen jam nuts (15) and turn stopscrews (14) until
there is adequate clearance around clutch band (01).

4. Disconnect and cap the hydraulic line to the clutch
swivel. Unscrew the swivel from the shaft.

5. Disconnect the line that runs from cylinder (23) to the
shaft and remove the clutch assembly from the machine.

6. Remove springs (05) from band (01). The band can now
be removed for relining.

INSPECTION AND REPAIR. Prior to reinstalling the clutch,
inspect and repair the following items (see[Figure 8E-1):

1. Replace return springs (05).
2. Remove bushing (17) from spider (16) and replace it.

3. If cylinder (23) leaks or has been performing erratically.
remove and overhaul or replace it. See Subsection 5D.

4. Check the clutch band for distortion and reline it.

NOTE
A lining kit is available. See the Replacement Parts
Manual.

5. Check actuating levers (09) and spider (16) for wear. Re-
place it necessary.

6. Inspect the clutch drum to see that it is not cracked,
scored or otherwise damaged.

ASSEMBLY AND INSTALLATION. To assemble and install
the clutch, proceed as follows (see[Figure 8E-1):

1. Place the clutch band on the spider assembly and attach
springs (05).

2. Install a new O-ring in the groove of spider (16).

3. Install the clutch assembly to the drumshafts and the
boom hoist drum.

4. Attach the hydraulic swivel to the shaft. Connect the hy-
draulic lines and bleed cylinder (23) to remove any air trap-
ped in the lines. See Subsection 5A.

ADJUSTMENT. To adjust the clutch after it has been re-
moved, proceed as follows (see_Figure 8E-1):

1. Loosen the jam nuts on all stopscrews (14).

2. Back off on all stopscrews (14) until clutch band (01) is no
longer in contact with the heads of the stopscrews.

3. Adjust setscrew (27) at the dead end of the clutch shoe to
approximately 0.058 inch clearance between the clutch
lining and the clutch drum, with clutch band guide (18) lo-
cated on the top of the clutch.

4. Adjust setscrew (04) at the live end of the clutch to ap-
proximately 0.063 inch of clearance between the clutch lin-
ing and the clutch drum.

5. Loosen jam nut (25) and turn push rod (24) so the piston
in the cylinder (23) is completely retracted with the clutch
control lever in the neutral position.

6. With the clutch in the released position, turn stop-
screws (14) to center the clutch band in the clutch drum.
The band must be centered to prevent the lining from
rubbing against the drum. There should be no pressure
against the clutch band from any of the stopscrews.
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. CLUTCH BAND
02. LINING

03. RIVET

04. SETSCREW
08. SPRINGS
06. WASHER
07. COTTER PIN
08. PIN

09. LEVER

10. BUSHING
11. PLATE

12. WASHER
13. CAPSCREW
14. STOPSCREW
15. JAM NUT
16. SPIDER

17. BUSHING
18. BAND GUIDE
19. WASHER
20. CAPSCREW
21. CAPSCREW
22. WASHER
23. CYLINDER
24. PUSH ROD
26. JAM NUT
26. TRUNNION
27. SETSCREW

BOOM HOIST CLUTCHES

Figure 8E-1. Boom Hoist Clutch (9215J105-1)

7. Start the engine and check the adjustment by engaging
the clutch. Also check to see that the piston in the hydraulic
cylinder returns to contact push rod (24) each time the
clutch is released.

NOTE

After making several clutch engagements, starting at
the top of lever (09), check for at least 0.063 inch

8E-2

clearance between the clutch lining and the drum at
60 degree intervals.

8. Tighten all jam nuts after the adjustment has been com-
pleted.
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BOOM HOIST PAWLS

GENERAL

This subsection contains the information necessary to re-
move, disassemble, assemble, install and adjust the boom
hoist pawls.

BOOM HOIST PAWL ASSEMBLY (2100J1008-2)

DESCRIPTION. Two pawls are provided to prevent the pos-
sibility of a “live” boom when the boom is being raised or
lowered. These pawls engage the ratchets on the boom
hoist drum assembly. One pawl prevents the boom from
falling if the planetary brake band should slip while the
boom is being lowered; the other pawl is normally engaged
and prevents the boom from falling while it is being raised
or when it is in the raised position.

With the boom hoist control lever in the neutral position, no
hydraulic pressure is applied to the pawl cylinder and only
the boom hoist pawl is engaged in the ratchet of the boom
hoist drum (see[Figure 8F-3). When the boom hoist control
lever is moved by the operator to raise the boom, no hy-
draulic pressure is applied to the pawl cylinder and the
boom hoist pawl remains engaged in the ratchet of the
boom hoist drum. When the boom hoist control lever is
moved by the operator to lower the boom, hydraulic pres-
sure is applied to the pawl cylinder extending the piston and
moving the linkage to disengage the boom hoist pawl from
the ratchet of the boom hoist drum. Simultaneously the
boom hoist planetary pawl will be engaged in the ratchet of
the planetary spider.

REMOVAL. If upon inspection it is revealed that a pawl is
worn down, cracked or broken it will be necessary to re-
move the pawl and replace it. To remove the boom hoist
pawls, proceed as follows (seé Figure 8F-2):

1. Lower the boom and support it on blocking. Make sure all
tension is removed from the boom hoist rope.

2. Shut down the engine and move the boom hoist lever
forward to release the boom hoist brake. With the brake re-
leased, slide pin (71) through the slot in bracket (65) and on
through the drilled hole in bracket (70) as shown in Figure
8F-1. This will lock the brake in the released position

NOTE
If adequate pressure is not available to release the

brake, the engine will have to be started to build sys-
tem pressure.

Also, the assembly pin (71) may be made from 3/8
inch steel rod stock cut to a length of 6 inches.

sn:;c(:)l)(ev\
SPRING —_ %H
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%
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| (65)

D
/® y

ASSEMBLY
PIN
71

J

Figure 8F-1. Spring Bracket Assembly (2100N404)

3. With the engine shut down, operate a control lever until
all hydraulic pressure is exhausted from the system.

4. Disconnect and cap the hydraulic lines from the boom
hoist brake and boom hoist planetary brake cylinders. Plug
all connections where hydraulic lines were removed.
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SUBSECTION 8F

5. Remove the upper deck panel immediately to the right of
the access door. This makes access to the boom hoist pawls
easier.

NOTE

If necessary, remove the shroud between the boom
hoist drum and the right hoist drum.

6. Release the tension in springs (17) by loosening jam nuts
(20). Remove springs (17) from (21). Remove pin (21) from
the band lever.

7. Loosen brake band adjusting bolts (10 and 77). Do not re-
move nuts (07 and 74). This will reduce the binding tension
of the brake operating mechanisms on pin (57).

8. Disengage boom hoist pawls (53 and 56) from the
ratchets, as follows:

A. Remove pins (22 and 45) to release the tension in cables
(31 and 32).

B. Disengage pawls (53 and 56) from the drum ratchets.

9. Remove capscrew (62) from bracket (51) and remove rod
end (61) from pin (57).

CAUTION

The next step in this procedure involves re-
moving pin (57) from the pawls. When remov-
ing pin (57) the drum brake operating mechan-
ism should be supported so it will not fall.

10. Slowly pull the pin out of the drum brake operating
mechanism, out of the two pawls, and stop.

NOTE

If only planetary pawl (56) must be removed, pull pin
(57) out only the distance necessary to remove the
planetary pawl.

11. Remove nuts (26), spring seats (28). and springs (29).
Then remove pawls (53 and 56).

DISASSEMBLY. To disassemble the pawl operating mech-
anism and to remove the pawl cylinder, proceed as follows
(see Figure BF-2):

1. If cylinder (41) must be removed, loosen jam nut (40) and
remove spring (39). Remove pins (22, 35 and 49) and re-
move push rod (36), spring (37), spring guide (38) and nut
(40).

2. Remove cylinder (41) by removing capscrew (44) and
lockwasher (43).

INSPECTION AND REPAIR. Prior to assembly, the follow-
ing items should be Inspected (seg Figure 8F-2):

1. If either pawl is worn, cracked or broken, replace the
pawl.

2. If the cylinder leaks or has been performing erratically,
remove and overhaul. See Subsection 5D.

3. Inspect the boom hoist drum ratchets for wear, cracks or
broken teeth. Repair or replace if necessary. See Subsec-
tion 8B.
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4. Inspect the boom hoist brake linings and reline if neces-
sary. See Subsection 8C.

5. Inspect the boom hoist planetary brake linings and re-
line if necessary. See Subsection 8C.

6. Inspect cables (31 and 32) for condition. Check for free-
dom of movement.

7. Check the condition of springs (24) which are mounted
towards the inside of the pawls. Replace as required.

ASSEMBLY. To assemble the boom hoist pawls and oper-
ating mechanism, proceed as follows (seq_Figure 8F-2):

1. Place cylinder (41) into the cylinder support and secure
in place with the attaching hardware.

2. Place push rod (36) into support bracket (46) and insert
spring (37) on the push rod. Thread spring guide (38) and
nut (40) on the push rod.

3. Install pins (22, 35 and 49). Adjustment to the springs
and operating mechanism are made later. Connect spring
(39) to lever (50) and the spring bracket on support bracket
(46).

NOTE

Pawls (53 and 56) are similar and are assembled in
the same manner.

4. Install pawls (53 and 56) on cables (31 and 32). Install

spring seats (28). springs (29) and stop nuts (26) on cables
(31 and 32).

INSTALLATION. To install the boom hoist pawls, proceedas
follows (see[Figure 8F-2):
NOTE

If only pawl (56) was removed, proceed to step 3.

1. Place pawl assembly (53) up to pin (57). Push the pin
through the pawl and bracket (52).

2. Align the boom hoist brake and push pin (57) through it
into bracket (55).

3. Place spacer (01) and pawl assembly (56) up to pin (57).
Push the pin through the spacer, the pawl and into the sup-
port receptacle on the revolving frame.

4. Insert rod end (61) into pin (57) and secure with cap-
screw (62) to bracket (51).

5. Install pin (21) in the planetary brake band lever and at-
tach springs (17), studs (18), washers (19) and nuts (20).

6. Remove the caps and plugs from all hydraulic lines and
connections. Install the hydraulic lines.

7. Bleed the hydraulic cylinders to remove any air trapped
in the hydraulic lines. See the bleeding procedure in Sub-
section 5A.

8. Move the boom hoist lever forward to compress spring
(79). Pull assembly pin (71) out of brackets (65 and 70).
Place the boom hoist lever back to neutral.

9 See Subsection 8C and adjust the boom hoist brakes.

10. See Subsectlon 8C and adjust the boom hoist plane-
tary brakes.
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Figure 8F-2. Boom Hoist Pawls (2100J1008-2)
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SUBSECTION 8F

ADJUSTMENTS. To prevent a live boom condition from oc-
curring when both pawls become disengaged from the
ratchets as the linkage crosses the neutral positron, adjust

the pawls as follows (see[Figure 8F-3):

1. Make certain that the pawls pivot freely on support pin
(57).

2. With the boom hoist control lever in the neutral posi-
tion, perform the following checks and adjustments.

A. The clearance between the pawl cylinder spring guide
and the support bracket should be 0.132 inch. Adjust to
this dimension by loosening the jam nut and turning the

spring guide. Tighten the jam nut to the spring guide.

. The distance between the pivot pin and the end of the
support bracket should be 3 inches. Adjust to this di-
mension by means of the jam nut and the pivot yoke.

NOTE 3

BOOM HOIST PAWLS

Make certain the boom hoist drum pawl is fully en-
gaged in the ratchet teeth, and the length of the pawl
spring “A” is approximately 2-1/16 inches. Adjust to
this dimension by means of adjusting nut “A”, if neces-
sary.

NOTE

The length of pawl spring “A” may vary slightly. How-
ever, the length of pawl spring “B” must be exactly 1-
3/4 inches. This applies to both pawls. Maintain this
dimension by turning adjusting screw “B” in or out as
required.

The planetary pawl must clear the ratchet teeth by a
minimum of 1/8 inch. Adjust to this dimension by
means of adjusting nut “A”, if necessary. Refer to the
note in step C if any adjustment was made.

With the boom hoist control lever in the lowering posi-

tion. perform the following checks and adjustments.

All the pins except pin (22) must be removed to allow
lever (50) to swing clear of yoke (48). Turn the yoke to
the proper setting.

A. Make certain the planetary pawl is fully engaged in the

ratchet teeth. The length of pawl spring “A” should be
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Figure 8F-3. Adiust Boom Hoist Pawls (2100J1008)
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approximately 2-1/16 inches. Adjust to this dimension
by means of the adjusting nut “A”, if necessary. Refer to
the note in step 2C if any adjustment was made.

B. The boom hoist drum pawl must clear the ratchet teeth
by a minimum of 1/8 inch. Adjust to this dimension by
means of adjusting nut “A” if necessary. Refer to the
note in step 2C if any adjustment was made.

4. Check that all jam nuts on cables and yokes are tight-

SUBSECTION 8F

ened securely. Also, be sure all cotter pins are installed in
their required places.

5. Check for secure installation of the machine screws
holding clamp (03) and the pawl end of cable (31).

6. Start the engine and operate the boom hoist controls.
Check the operation of the pawls and brakes. Make certain

they are operating properly before lifting the boom or any
loads.

7. Replace the panel and shroud if removed for overhaul.
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SUBSECTION 9A

PROPEL SYSTEM

GENERAL

This section covers the mechanical and hydraulic compo-
nents that are used to propel the machine. Crawler side
frame and axle removal and installation procedures are also
included in this section information pertaining to the propel
anti-stall control system is located in Section X.

The propel system consists of the propel transmission,
propel brake, propel gear case and the crawler compo-

nents as shown in[Figure 9A-1

DESCRIPTION
The propel transmission consists of two engine driven vari-
able displacement pumps and two fixed displacement

PROPELLER
SHAFT

ENGINE

PROPEL
PUMPS

GEAR
CASE

PROPEL DRIVE
SPROCKET

PROPEL

BRAKE L i"@

PROPEL

CRAWLER
TRACK

CRAWLER

motors. One motor is provided for each side of the machine.
The torque converter is controlled by an electronic anti-stall
control system which automatically prevents engine stal-
ling while propelling.

The propel motors are mounted on reduction gear cases at
the rear of the crawler side frames. A spring set holding
brake is located between the output shaft of the motor and
the input of the gear case. Rotation of the gear case output
shaft drives the crawler track drive sprocket The crawler
idler sprocket is located at the front of the machine and is
adjustable to compensate for crawler track wear.

IDLER

Figure 9A-1. Propel System Components
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SUBSECTION 9B

PROPEL TRANSMISSION

GENERAL

The propel transmission includes the hydraulic compo-
nents used to propel the machine. The components-include
the propel pumps, motors, controls, filters, heat exchanger
and reservoir. The pumps, controls, filters, heat exchanger
and propel reservoir are located at the left rear of the upper.
The propel motors are mounted on the propel brakes at the
rear of the crawler frames. An independent pump and
motor is provided for each side of the machine.

This subsection covers the description, maintenance, start-
up, troubleshooting and repair of the propel transmission.
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The description and troubleshooting of the electronic propel
control system is covered in Subsection 10C.

DESCRIPTION
GENERAL

Each propel hydrostatic transmission consists of a variable
displacement pump connected to a fixed displacement
motor (see| Figure 9B-1). The pumps rotate in one direction

only, whereas the motors rotate in either direction.

The main ports of the pumps are connected by hydraulic
lines to the main ports of the motors. Fluid flows, in either
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Figure 9B-1. Propel Transmission with Gauges

9B-1



SUBSECTION 9B

direction, from the pump to the motor, then back to the
pump in the closed circuit (seel Figure 9B-10). The position
of the pump swash plate determines which line is high
pressure as well as the direction of flow.

PUMPS

The variable displacement pumps use a tiltable swash plate
to vary displacement (output flow). The swash plate is
mounted on trunnion bearings and IS connected to hydrau-
lic control (servo) cylinders. The control directs fluid to and
from the servo cylinders causing the swash plate to tilt and
change displacement of the pump. The swash plate can be
tilted in either direction from 0 angle to provide pump flow
in either direction.

Since the angle of the swash plate causes the pistons to
stroke in and out of the cylinder block bores as it is rotated,
changing this angle varies the piston stroke, and therefore,
the amount of fluid being displaced (pumped) to the motor.
This results in a change in the output speed of the motor
Tilting the swash plate in the opposite direction reverses
fluid flow to the motor and its direction of rotation. Since
each servo control cylinder is spring loaded, loss of control
pressure or charge pressure will cause the swash plate to
return to the neutral position.

CHARGE SYSTEM

A fixed displacement (gear type) charge pump is mounted
on each variable displacement pump and driven off the
main pump shaft (see _Figure 9B}2). The charge pump sup-
plies cool fluid to the system, keeps the systern charged and
supplies fluid to operate the control system. Charge pres-
sure, with the purnp in neutral (0 flow), is limited by a relief
valve which is normally factory set for 190-210 psi (above
case pressure).

PUMP
OVERRIDE
VALVE
PUMP
CONTROLLER

CHARGE

MANUAL
INPUT
LEVER

Figure 9B-2. Propel Pump
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Since either of the main hydraulic lines can be high pres-
sure, two charge check valves are used to direct the charge
supply into the low pressure line. The check valves are con-
tained in the pump end cap beneath the charge pump

The charge pump draws the fluid from the reservoir An in-
let filter insures that only clean fluid enters the system
This filter has a 10 micron rating and does not have a by-
pass.

RELIEF VALVES

Two system relief valves are provided for overload protec-
tion on each pump and motor and are located in the mani-
fold assembly mounted on the motor (see
These relief valves are factory set and are of the pilot oper-
ated, cartridge type The first two digits of the pressure
setting are stamped on the end of the relief valve cartridge.
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s RELIEF VALVE
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Figure 9B-3 Propel Motor

CAUTION

The relief valves are factory set and should not
be tampered with except to replace the entire
cartridge.

COOLING CIRCUIT

A shuttle valve and second charge relief valve are included
in the motor manifold assembly The shuttle valve provides
a circuit between the low pressure hydraulic line of the
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closed circuit to the second charge relief valve. This charge
relief valve is set at a lower pressure (160-180 psi) than the
relief valve located in the charge pump. This charge relief
valve limits charge pressure when the pump is in forward or
reverse (swash plate stroked out of neutral).

This system provides a means of removing hot fluid from the
main closed circuit so that cooler fluid entering from the
charge pump can be used to help reduce heat build-up.

The shuttle valve is spring centered to the closed position so
that during the transition of reversing pressures in the main
hydraulic lines, no high pressure fluid is lost from the closed
circuit.

When the pump is in neutral (O swash plate angle) the
manifold charge pressure should be at 190-210 psi (above
case pressure) When the pump IS in forward or reverse
(other than Oswash plate angle) the charge pressure should
be at 160-180 psi (above case pressure).

CAUTION
Charge pressure must not be less than 160 psi
for satisfactory operation.

CONTROLLER

This system uses an electric displacement controller that
provides pump output flow (displacement) in either direc-
tion that is approximately proportional to an electrical input
signal. The controller has a manual input lever located on
the top of the electrical section.

A pressure override is mounted on the electric controller to
provide overload protection. The override will auto-
matically destroke the pump once the desired maximum
system pressure (load) is reached. It will maintain that sys-
tem pressure so the load can be held. This prevents oper-
ation of the system relief valves for prolonged periods and
helps reduce lost heat build-up in the system.

An engine anti-stall feature is incorporated in the control
system. Engine speed is sensed through a magnetic pulse
pickup mounted on the flywheel housing and the throttle
position through a potentiometer connected to the throttle
linkage A predetermined engine speed is maintained at a
given throttle positron by comparing the signal from the
pulse pickup to the desired signal as determined by the po-
tentiometer position and, if lower than desired, reducing
the voltage to the displacement controls on the pumps. This
causes the pumps todestroke, reducing the horsepower de-
manded from the engine, thus preventing engine stall.
Maximum tractive effort is maintained since pressure is not
reduced.

MAINTENANCE

The following points should be kept in mind when working
on the propel hydraulic system or any of the hydraulic com-
ponents:

1. Any structure has limits of strength and durability To
prevent the failure of structural part of hydraulic compo-
nents, relief valves which limit pressure to safe operating
values are included in the circuit. The settings of these re-
lief valves must never be changed.

SUBSECTION 9B

2. Tolerances of working parts in the hydraulic system are
very close. Even small amounts of dirt or foreign material in
the system can cause wear or damage to components, as
well as general faulty operation of the system. Every pre-
caution must be taken to assure absolute cleanliness of the
hydraulic oil.

3. Samples of hydraulic oil should be drawn from the res-
ervoir every six months. These samples should be about two
quarts, and should be taken while the oil is warmed through
normal operation. If possible, the sample should be
analyzed by a qualified lubrication specialist to determine
whether it is suitable for further use. The intervals be-
tween oil changes depend on operating conditions, and on
the care used in keeping the oil clean

4. Whenever there is a hydraulic component malfunction
which gives reason to believe that there are metal particles
or other foreign materials in the system, drain and clean the
entire system, and replace the filter cartridges. A complete
change of hydraulic oil must be made under these circum-
stances.

Ry

If the system should become contaminated,
DO NOT use a flushing solution to clean the
system. The entire system must be disassem-
bled and cleaned.

5. Do not use synthetic or fire resistant oils in this system.
The packings in this system are designed for the fluid spec-
ified in Section Ill.

6. All containers and funnels used in handling hydraulic oil
must be absolutely clean. Use a 10 micron filtering screen
for filling the propel reservoir, and fill the reservoir only
through the filler opening The use of cloth to strain the oil
should be avoided to prevent lint from getting into the sys-
tem.

7. When removing any hydraulic component, be sure to cap
and tag all hydraulic lines involved. Also plug the ports of
the removed components.

9. All hydraulic components must be disassembled in spot-
lessly clean surroundings. During disassembly, pay par-
ticular attention to the identification of parts to assure
proper reassembly. Clean all metal parts in a clean mineral
oil solvent. Be sure to thoroughly clean all internal pass-
ages. After the parts have been dried thoroughly lay them
on a clean, lint-free surface for inspection.

9. Replace all O-rings and seals when repairing any com-
ponent Lubricate all parts with clean hydraulic oil before
reassembly. Use small amounts of petroleum jelly to hold
O-rings in place during reassembly.

10. Be sure to replace any lost hydraulic oil when complet-
ing the installation of the repaired component.

11. All hydraulic connections must be kept tight. A loose
connection in a pressure line will permit the oil to leak out or
air to be drawn into the system. Air in the system can cause
damage to the components and noisy or erratic system op-
eration.
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START-UP PROCEDURE

This is a closed loop system which requires the build-up of
pressures and replenishment of hydraul oil whenever any
component has been removed and reinstalled.

Whenever a pump or motor is replaced or air has entered
the hydraulic lines, use the following procedure to build
system pressure and replenish fluid:

1. Fill the reservoir with the hydraulic fluid specified in Sec-
tion 1. The fluid should be passed through a 10 micron fil-
ter prior to entering the reservoir. Never reuse fluid.

2. Fill the inlet line leading from the reservoir to the pump if
it has drained. Check the inlet line for properly tightened
fittings and make sure it is free of restrictions and air leaks.

3. Be certain the main pump and motor housings are filled
with clean hydraulic fluid prior to start-up by pouring fil-
tered oil in the uppermost case drain port.

4. Install a 600 psi pressure gauge in the charge pressure
gauge port of each pump.

5. Disconnect the electrical wires attached to the control-
lers. This will allow the pumps to remain in neutral during
initial start-up.

6. Disconnect the wires at the engine fuel solenoid to pre-
vent the engine from starting. Jog the starting circuit until
the charge pressure reaches 80 psi at both charge pumps.

g

Do not start the engine unless the pumps are in
neutral (O swash plate angle). Take safety pre-
cautions to prevent machine movement in case
a pump is actuated during initial start-up.

7. Start the engine and run it at the lowest possible rpm
until the charge pressure has been established. Air can be
bled from the high pressure lines by using the high pres-
sure gauge ports on the motor manifold.

8. Once charge pressure has been established, increase
speed to normal operating rpm. Charge pressure should be
190-210 psi minimum. If charge pressure is not at the
proper value, shut down the engine and determine the
cause.

9. Shut down the engine and connect the wires to the con-
trollers. Start the engine, checking to be certain the pump
remains in neutral. With the engine at normal operating
speed, slowly check for forward and reverse machine oper-
ation.

10. Continue to cycle slowly from forward to reverse for
five minutes. The charge pressure should remain at 160-
180 psi minimum during forward or reverse operation.

11. Shut down the engine, remove the gauges and plug the
ports. Check the reservoir level and add fluid if necessary.
The transmission is now ready for operation.
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TROUBLESHOOTING
GENERAL

Use the system description, Table 9B-1, and the hydraulic
schematic (se¢_Figure 9B-10) to isolate a problem in the
propel transmission circuit.[Eigure 9B-1| illustrates the
gauges and connections required for testing the hydraulic
system.

Check with the machine operator to see how the propel
transmission performed when it started to malfunction or if
there is anything unusual about it. Operate the propel con-
trols and check for unusual noises. Visually inspect the
propel components, looking for oil leaks. Examine the
pumps and motors, reservoir, filters and all lines, checking
for heat, loose connections or collapsed hoses.

TROUBLESHOOTING PROCEDURES

Some minor parts removal is required to troubleshoot the
propel hydraulic system. Cleanliness is a primary means of
insuring satisfactory transmission life. Cleaning parts by
using a solvent wash and air drying is adequate, provided
clean solvent is used. As with any precision equipment, the
internal mechanism and related items must be kept free of
foreign materials and chemicals. Troubleshoot individual
components as follows:

INSPECT THE PUMP CONTROLLER AND PRESSURE
OVERRIDE. The electrically actuated controller mounted on
the pump is provided with a manual controller to bypass the
electrical system and manually test the control. Discon-
nect the control wire connected to the controller and
activate the control by rotating the manual control to the left
or right. If the machine will propel manually but not electri-
cally, troubleshoot the electrical control system as de-
scribed in Subsection 10C.

If the machine has a tendency to propel forward or back-
ward when the controller is in neutral, the null should be
adjusted as described under the topic, Controller, later in
this subsection.

The setting of the pressure override mounted on the con-
trol can be checked and adjusted. This is normally not re-
quired, however, if a problem in this area is suspected, re-
fer to the topic, Pressure Override, later in this subsection.

INSPECT SYSTEM RELIEF VALVES. When the problem oc-
curs in one direction only, interchange the relief valve cart-
ridges to see if the problem changes to the other direction
(see[Figure 98-4)] If so, one relief valve cartridge is either
malfunctioning or does not have the proper setting. The first
two digits of the pressure setting are stamped on the end of
the cartridge.

CAUTION |

The relief valves are factory set and should not
be disassembled further.
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Figure 9B-4 Relief Valves

INSPECT THE SHUTTLE VALVE Remove the two hex plugs
and the shuttle valve parts Inspect for broken or damaged
parts and proper orientation (see[Figure 9B-5) Washers
must go between the spool and springs. Inspect to see if the
spool moves smoothly in its bore.

NOTE

The spool and manifold are matched and cannot be
replaced separately.

INSPECT THE CHARGE CHECK VALVES

Wy

} CAUTION

PN

Protect the exposed cavities into the pump
from foreign material.

SPRING WASHER
' /
vkl n

..\; Mo S e i omat S m

SPOOL

HEX. PLUG
A1407

Figure 9B-5. Shuttle Valve

The charge check valves are located in the pump end cap,
under the charge pump. Remove the charge pump as de-
scribed later in this subsection (see [Figure 9B-6)] Remove
both charge check valves and keep them in the same rela-
tion to the end cap.

Inspect the check valve for spring loading by pushing
against the internal ball. A slight resistance should be felt
as the ball is pushed off its seat. The internal spring should
return the ball to its seat when force is removed. Check for
any foreign material inside the valve.

When the problem occurs in one direction only, inter-
change the check valves and see if the problem changes to
the other direction (see . If so, one check valve
is malfunctioning and should be replaced.
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CHARGE
PUMP

CHARGE
CHECK
Ardon VALVE S
Figure 9B-6. Charge Pump Removal
INTERCHANGE
CHARGHE
CHECK
VALVE
ATAOY

Figure 9B-7. Check Valve Interchange

INSPECT THE PUMP CHARGE RELIEF VALVE. If the charge
pressure is low (below 190 psi) in neutral only (okay in for-
ward and reverse), the charge relief valve located in the
charge pump should be inspected. Remove the hex plug and
relief valve parts (seelnspect for foreign ma-
terial holding the poppet open, and for galling or wear on the
poppet and seat in the charge pump.

HEX. SPRING

PLUG POPPET
SHIMS

- -

A1410

Figure 9B-8 Pump Charge Relief Valve
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CAUTION

Make certain the pressure setting of the motor
charge relief valve is below the pressure
setting of the pump charge relief valve to as-
sure that the cooling circuit will function prop-
erly.

Adjustment of the charge pressure in forward and reverse
is accomplished by changing the shims behind the spring.

INSPECT THE MOTOR CHARGE RELIEF VALVE. If charge
pressure is low (below 160 psi) in forward and reverse (okay
in neutral), the charge relief valve located in the motor
manifold should be inspected. Remove the hex plug and
relief valve parts (see| Figure 9B-9).| Inspect for foreign ma-
terial holding the poppetopen, and for galling or wear on the
poppet and seat in the manifold.

POPPEY
v

A1406

TN X ST

Figure 9B-9 Motor Charge Relief Valve

CAUTION

Make certain the pressure setting of the motor
charge relief valve is below the pressure
setting of the pump charge relief valve to as-
sure proper operation of the cooling circuit.

Adjustment of the charge pressure in forward and reverse
is accomplished by changing the shims behind the spring.

PUMP (37Z2289)
DESCRIPTION

This is a variable displacement, axial piston pump. Two
pumps are mounted on a pump drive in front of the engine.
Engine horsepower is transmitted through the pump drrve
to the pumps The pump swash plates remain in neutral
until the operator moves the control lever in the cab. When
the operator moves the control lever the swash plate in the
pumps are tilted from neutral.

9B-6

PROPEL TRANSMISSION

When the pump swash plates are tilted, a positive stroke to
the pistons is created. This, in turn, at any given input
speed, produces a specific flow from the pump. This flow is
transferred through high pressure lines to the motors Mov-
ing the control lever to the opposite side of neutral, re-
verses the flow from the pumps and turns the motor output
shafts in the opposite direction.

REMOVAL
To remove a pump proceed as follows

CAUTION
It is not necessary to remove the pump to per-
form repairs on the charge pump, controller,
relief valve, or check valves. However, it is ex-
tremely important that the disassembled pump
be protected from airborne dust. Contami-
nants introduced directly into the pump, have
the greatest potential for causing damage. If
this protection cannot be provided, it is sug-
gested that the pump be removed from the ma-
chine and repaired in a clean environment.

1. Stop the engine and remove the battery ground cable.

2. Remove the sheet metal around the pump to allow re-
moval of the pump from the side of the machine.

3. Disconnect the electrical lead on the controller.

4. Tag and disconnect the charge pump inlet line, high
pressure pump inlet and outlet lines, and the case drain
line Cap all lines to prevent the entry of contaminants and
plug all pump openings.

5. Wrap a sling around the pump, and attach a lifting de-
vice to the lifting sling.

6. Make a thorough inspection of the area around the pump
being removed to ensure that all electrical and hydraulic
lines are clear of the pump.

7. Remove the four capscrews which attach the pump to
the drive unit and lift the pump out of the machine. Remove
the gasket that seals the pump and drive unit.

OVERHAUL

GENERAL. These pumps should be replaced as complete
units or repaired to the limits allowed by the service kits.

CAUTION

Repairs beyond the kits explained below will
void the warranty on the pumps.

The following overhaul instructions describe the proce-
dure for installing each of the kits.
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Table 9B-1. Propel Transmission Troubleshooting

PROBLEM: NEUTRAL DIFFICULT OR IMPOSSIBLE TO FIND

CHECK REPLACE
coNTROWER [ O PUMP
DEFECTIVE
REPAIR OR
REPLACE

PROBLEM: SYSTEM OPERATING HOT

CHECK INSPECT INSPECT
OIL LEVEL QK-’T OlL L OK ] INLET L OK i CH:::SSSLSRTEEM L OK
IN RESERVOIR COOLER FILTER T
LOow DEFECTIVE CLOGGED HIGH
FILL TO REPAIR OR
REPLACE REDUCE
PROPER REPLACE MACHINE LOAD
LEVEL
REPLACE

TRANSMISSION
(PUMP & MOTOR)

PROBLEM: TRANSMISSION OPERATES tN ONE DIRECTION ONLY

CHECK ok INSPECT SYSTEM | ] INSPECT CHARGE
CONTROLLER "ﬂ RELIEF VALVES CHECK VALVES [ |
DEFECTIVE DEFECTIVE DEFECTIVE
REPAIR OR REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE
INSPECT SHUTTLE [ oK
VALVE o
DEFECTIVE
REPAIR OR

REPLACE
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Table 9B-1. Propel Transmission Troubleshooting (Continued)

PROBLEM: SYSTEM RESPONSE SLUGGISH

REPLACE
CHECK CHARGE INSPECT L TRANSMISSION .
PRESSURE CONTROLLER (PUMP & MOTOR)
INSPECT INLETY INSPECT CHARGE
— FILTER FOK = PUMP — oK
LOW
iN REPAIR OR
NEUTRAL REPLACE
| S CLOGGED DEFECTIVE
‘ LOW IN NEUTRAL & FORWARD i
OR REVERSE
REPAIR OR
LOW IN REPLACE REPLACE
FORWARD
" OR REVERSE 1 ‘
INSPECT CHARGE INSPECT CHARGE INSPECT CHARGE
RELIEF VALVE RELIEF VALVE RELIEF VALVE
AT PUMP AT MOTOR AT PUMP
DEFECTIVE DEFECTIVE DEFECTIVE
REPAIR OR REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE

PROBLEM: SYSTEM WILL NOT OPERATE IN EITHER DIRECTION

CHECK OIL LEVEL DK CHECK K] CHECK CHARGE FOK
IN RESERVOIR CONTROLLER PRESSURE
1 T
LOwW DEFECTIVE LOW IN
Low IN FORWARD
R REVERSE
NEUTRAL °
FILL TO PROPER REPAIR OR AND :——1
LEVEL REPLACE FORWARD LOW IN
OR REVERSE N
L JL EUTRAL 1
INSPECT CHARG INSPECT CHARGE
ox—w INSPECT CHARGE J=0K] INSPECT INLET L-ox " REUEF VALVE £ RELIEF VALVE
PUMP FILTER AT PUMP AT MOTOR
T T ! .
CLOGGED DEFECTIVE OEFECTIVE DEFECTIVE
REPAIR OR REPLACE REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE
REPLACE
TRANSMISSION — LOW — CHPE:SSSSYSRTEM
{PUMP & MOTOR) URE
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SHAFT SEAL REPLACEMENT. To replace the shaft seal,
proceed as follows:

1. Using a suitable ring pliers, remove the large retaining
ring located on the shaft end of the pump. Remove the ring

from the groove starting at the side opposite the tang (see
Figure 9B-11):

(.
RETAINING
RING

Figure 9B-11. Retaining Ring Removal

2. Using two screwdrivers, pry the aluminum housing to-
ward the end of the shaft until the O-ring is free. The hous-
ing is held in place by the friction of the O-ring on the hous-
ing O.D. Remove the housing (sed Eigure 9B-12). The
aluminum housing is an assembly that is held together by
an O.ring. It will remain assembled until physically
separated.

e aia B W

-~

RN,
| “Housing 1, XS

5

Figure 9B-12. Housing Removal

3. The bronze sealing ring is held in place by an internal O-
ring. Using two fingers, carefully slide the sealing ring over
the pump shaft (see[Figure 9B-13).
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Figure 9B-13. Removing Bronze Sealrng Ring

4. Carefully separate and inspect the aluminum housing
components if the seal is to be reused. It is recommended
that this entire shaft seal be replaced.

5. Wash and air dry the new seal parts. Install one O-ring
(dry) in the 1.D. of the bronze sealing ring and one O-ring in
the I.D. of the aluminum housing. Place the springs in the
holes in the housing (see .

ALUMINUM RETAINING
BRONZE SEAL HOUSING RING
RING Plliﬂ'
SPRINGS_y ¢ 44 4}
" 0-RINGS 730

Figure 9B-14. Sealing Items

6. Wrap a piece of plastic around the drive shaft and slide
the rotating bronze part over the shaft making sure it is
seated. The O-ring should face the pump. Work the ring into
place using the thumbs only (see[ Figure 9B-15).

7. Insert the stationary seal pilot into the aluminum hous-
ing, locating the notch in the stationary seal over the pin in
the housing.
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w A
Figure 9B-15. Installing Bronze Ring

8. Install the large O-ring on the O.D. of the housing then
slide the housing into place against the bronze sealing ring.
Since this is a spring loaded assembly, it may be necessary
to push against the aluminum housing to expose the re-
taining ring groove (see[Eigure 9B-16).

Figure 9B-16. Installing Aluminum Housing

9. Install the retaining ring with the beveled side out,
putting the side opposite the tang into the pump groove first.
Check that the ring has snapped into place completely (see
[Figure 9B-17).

CHARGE PUMP, RELIEF VALVE, AND CHECK VALVE RE-
PLACEMENT. To remove the charge pump, charge pump re-
lief valve, and check valves, proceed as follows:

SUBSECTION 9B

v’;’ s -’ _”:'
g’f J ﬂQRETAINiNG:g)

RING

A733

Figure 9B-17. Retaining Ring Installation

1. Before removing the charge pump, mark its housing and
the main pump housing to insure proper orientation when
reassembling. Loosen the four capscrews forming a
rectangular pattern on the rear of the charge pump(see Fig-
o not remove the screws at the top and bot-
tom as these hold the charge pump together. Lift the charge
pump straight off of the main pump.

DO NOT REK;OVE
THESE CAPSCREWS'

CHARGE
PUMP

Figure 9B-18. Charge Pump Removal

2. Remove and discard the gasket between the charge
pump and main pump.

3. The charge relief valve can be inspected by removing the
plug, spring, and poppet. If any shims fall out of the plug be
sure to reinstall them.

9B-11
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Ry

CAUTION |

Do not lose any of the shims inside the plug
(seelFigure 95-19)

. -

SHIMS

PLUG N . & ‘
\(: - . ’&OPPET

SPRING

AT735

Figure 9B-19. Relief Valve Removal

Reinstall the valve by inserting the poppet, spring and plug.

4 . Using a slotted socket, remove the check valves from the
main pump (sde_Figure 9B0). These check valves are car-
tridges and are interchangeable with each other. It is sug-
gested that these check valves be replaced in pairs.

Figure 9B-20. Check Valves

5. Reinstall the check valves using caution to prevent dam-
age to the O-ring on the cartridge as the check valve is in-
serted in the pump. Torque the check valve to 80-90 ft-Ibs.
Check that the valves are below the surface of the pump end
cap.

6. When replacing the charge pump, align the gasket so
that the small relief valve port is open and not blocked by the
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gasket. Rotate the gasket as necessary to align with the slot
in the end of the pump drive shaft. Install the charge pump
onto the pump end cap. Rotate the charge pump until the
tang and slot engage. Be sure the charge pump sits solidly
on the end cap.

7. Install the four capscrews and tighten to 27-37 ft-Ibs
torque.

INSTALLATION

Care must be exercised, when installing a new or over-
hauled pump, to prevent misalignment, which can lead to
premature pump malfunction. Install a new or overhauled
pump as follows:

1. Check the mounting flange on the drive unit, the pilot
diameter on the pump, the splined coupling on the drive,
and the splined pump input shaft for burrs or imperfections
that could prevent the pump from seating properly on the
drive unit. Carefully remove any imperfections by lapping.

2. Apply a slight amount of grease to the pilot diameter and
the pump shaft splines.

3. Install the gasket on the pump and carefully install the
pump on the drive unit. Install the capscrews. Care should
be taken in tightening the capscrews to prevent misalign-
ment. Torque lubricated capscrews to 55 ft-Ibs.

4. Connect the charge pump inlet line, high pressure pump
inlet and outlet lines, and the case drain line.

5. Connect the electrical line to the controller.
6. Install all sheet metal removed previously.

7. Perform the start-up procedure given at the beginning of
this subsection.

MOTOR (41Q40)
DESCRIPTION

This is a fixed displacement, axial piston motor. One motor
is mounted on the left crawler, while another motor is
mounted on the right crawler. The motor receives flow,
through high pressure lines, from the pump to turn the out-
put shaft of the motor. Motor output shaft movement is
transmitted, through a propel gear case, to the crawler
driveshaft to propel the machine. Propel direction is deter-
mined by the positioning of the pump swash plate. The load
(working pressure) is determined by the external condi-
tions, (grade, ground conditions, etc.) and this establishes
the demand on the system.

REMOVAL
To remove a motor, proceed as follows (sed Figure 9B-21):

CAUTION

It is not necessary to remove the motor to per-
form repairs on the manifold or manifold com-
ponents. However, it is extremely important
that the disassembled motor be protected
from airborne dust. Contaminants introduced
directly into the motor have the greater poten-
tial for causing damage. If this protection
cannot be provided, it is suggested that the
motor be removed from the machine and re-
paired in a clean environment.
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Figure 9B-21. Motor Removal and Installation

1. Move the propel brake switch to the ON position Stop
the engine and disconnect the battery ground cable.

2. Tag and disconnect the high pressure lines and the
motor case drain line. Cap all lines and plug all motor open-
ings to prevent the entry of contaminants.

3. Wrap a sling around the motor and attach a lifting de-
vice to the lifting sling. The motor weighs approximately
155 Ibs.

4. Remove the capscrews which attach the motor to the
brake plate and pull the motor off the plate.

OVERHAUL

GENERAL. These motors should be replaced as complete
units or repaired to the limits allowed by the service kits.

o

CAUTION

Any repairs attempted beyond the kits ex-
plained below will void the warranty on the
motors.

The following overhaul instructions describe the proce-
dure for installing each of the kits.

SHAFT SEAL REPLACEMENT. The motor shaft seal re-
placement is identical to the pump shaft seal replacement
described earlier in this subsection.

HIGH PRESSURE RELIEF VALVE, SHUTTLE VALVE,
CHARGE RELIEF VALVE, AND MANIFOLD REPLACE-
MENT. To remove and reinstall the high pressure relief
valve, shuttle valve, charge relief valve, and the manifold,
proceed as follows:

1. The high pressure relief valves are cartridges that are re-
moved by unscrewing them from the manifold. These
valves are factory set and require no adjustment. The pres-
sure settings are the first two numbers stamped on the end
of the valve. Before reinstalling new valves in the manifold,
check that the two numbers on the new valve are the same
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as the first two numbers on the old valve. These valves are
interchangeable and can be reinstalled in either side of the

manifold as long as the pressure settings are the same (see
Figure 9B-22).

RELIEF VALVE
CARTRIDGE

SHUTTLE
VALVE

. CHARGE
PRESSURE
RELIEF

- RELIEF
VALVE

A745
Figure 9B-22 High Pressure Relief Valve

2. To remove the shuttle valve, remove the plugs from both
sides of the manifold. Remove the springs, washers, and
spool from the manifold. All of these parts are interchange-
able and can be installed from either side of the manifold.
The spool and manifold are a select fit and must be re-
placed together. To install the shuttle valve, insert the spool
in the manifold, place a washer on each end of the spool,
then install both i in place. Install the plugs and

tighten. See| Figure 9B-23.

WASHER

Figure 9B-23. Shuttle Valve Removal
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3. To remove the charge relief valve, remove the plug,

spring and poppet (sek_Figure 9B-24). If any shims fall out of
the plug, be sure to reinstall them.

POPPET
SPRING |9 sne i P @ _

~

~N

)

Figure 9B-24. Charge Relief Valve Removal

CAUTION

Do not lose any of the shims inside the plug.
Reinstall the valve by inserting the poppet, spring and plug.

4. The manifold can be removed and replaced as an as-
sembly without removing any of the valves or it can be re-
moved after all the valves have been removed. To remove
and reinstall the manifold, proceed as follows.

A. Remove the capscrews and lift the manifold off the
motor (see| Figure 9B-25).[ The three ports are sealed
with O-rings and the two adjacent ports also have back-

. MANIFOLD

-t
s

A748

Figure 9B-25. Manifold Removal
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up rings on top of the O-rings. These back-up rings are
rectangular in cross section and slightly cupped on one
side where they mate with the O-ring.

B. The charge relief valve, high pressure relief valves, and
the shuttle valve can now be removed and reinstalled as
given in steps 1, 2 and 3 if they were not removed yet

(seel_Figure 9B-26).

MANIFOLD RELIEF VALVE
CARTRIDGE
BACK-UP TR
AN & (O.RING
l!i
RELIEF VALVE . . SMALL
CARTRIDGE o RING

"y D
w —
- S [
] SHUTTLE
CHARGE VALVE

Figure 9B-26. Manifold and Valves

C. Install the smaller O-ring in the port with the full coun-
terbore. The other O-rings and back-up rings fit in the
ports with the machined grooves. The O-rings should be
installed first, then the back-up ring (concave groove
faces the O-ring).

D. Install the manifold on the motor checking that the back-
up rings and O-rings remain in place. Install the cap-
screws and tighten to 16-21 ft-Ibs.

4. Connect the high pressure lines and the case drain line.

5. Perform the start-up procedure described at the be-
ginning of this subsection.

INSTALLATION

Care must be exercised when installing a new or over-
hauled motor to prevent misalignment, which can lead to
excessive motor wear. Install a new or overhauled motor as

follows (seelFigure 9B-21).

1. Check the brake plate, the pilot bore diameter on the
motor, the splined couplings on the brake, and the splined
motor output shaft for burrsor imperfections that could pre-
vent the motor from seating properly on the brake plate.
Carefully remove any imprefections by lapping.

2. Apply a slight amount of grease to the pilot diameters
and the shaft splines. Apply sealing compound (212587-
D4) to the mating surfaces of the brake plate and motor.
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3. Install the motor on the brake plate. Assemble the motor
to the brake plate and install the capscrews. Care should be
taken in tightening the capscrew to prevent misalignment.
Torgue the mounting capscrews to 65 ft-lbs lubricated.

NOTE

Install the left propel motor with Port B towards the
side frame Install the right propel motor with Port A
towards the side frame.

CONTROLLER (45Q39)
DESCRIPTION
Each pump has a controller mounted between the pres-

sure override valve and the pump (see Figure 9B-27). The
controller has internal linkage connected to the pump servo
controls.

#
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Figure 9B-27. Pump Controller and
Pressure Override Valve

The controller is an electrohydraulic servo valve which-re-
ceives signals from the propel control module in the oper-
ator's cab. The controller converts the electrical signals to a
mechanical movement of the control valve spool. The valve
spool directs hydraulic fluid to the pump servos which
change the angle of the pump swash plate and thus the
output of the pump.

REMOVAL

To remove the controller, proceed as follows (§ee Figure 98-
27):

1. Stop the engine and disconnect the battery cable.

2. Remove the electrical lead from the controller.

3. Remove the capscrews securing the pressure override
valve to the controller and lift the override valve away from
the controller.

4. Remove the capscrews securing the controller to the
pump.

5. Carefully pull the controller away frorn the pump case
and disconnect and control linkage.
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REPAIR

GENERAL. If a problem exists in a pump controller it is rec-
ommended that the valve be replaced with a new unit. The
repair information provided here is limited to the replace-
ment of seals, O-rings and orifices. At no time should any
attempt be made to repair or alter the electronic amplifrer
unit contained in the controller.

DISASSEMBLY To disassemble the propel controller, pro-
ceed as follows (sed_Figure 9B-30):

1. Place the controller with the nameplate up on a clean
level surface. Orient the mounting face away from the as-
sembler.

2. Use a 5/64 inch Allen wrench to remove screws (22).

3. Using a 9/64 inch Allen wrench, remove two cap-
screws (23) and lockwashers (24).

4. Slide motor cap (03) toward electrical connector (01)
until the motor cap bottoms.

5. Carefully push the electrical connector into motor cap
(03).

6. Remove the motor cap, gasket (06), and electrrcal con-
nector gasket (02).

7. Mark the coil leadwires for assembly. Slide the teflon
sleeving back, and note which coil leadwires are soldered to
each connector pin to ensure wiring during assembly.

8. Use a 25-50 watt soldering iron to unsolder the coil lead-
wires from the electrical connector terminals Disconnect
both tension springs from the top of the hydraulic amplifier

assembly (sed_Figure 9B-28).

9. With a 3/32 inch Allen wrench, remove four socket head
capscrews (25) and lockwashers (26). Do not let the screws
or washers rub the magnets (see Figure 98-28).

TENSION
SPRINGS

AMPLIFIER

MAGNETS

Figure 9B-28. Tension Spring and Capscrew Removal
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Rty

CAUTION

The hydraulic amplifier assembly is a preci-
sion built component and must be handled
with care. Avoid any contact of objects with
the feedback wire protruding from the base of
the assembly. Do not let metal particles or ob-
jects come in contact with the magnets.

10. Remove the hydraulic amplifier assembly by carefully
lifting straight up on the base of the assembly.

11. Remove O-rings (08 and 20) from the base of the hy-
draulic amplifier assembly. Do not remove hydraulic
amplifier screens (21) unless they are to be replaced with
new ones.

12. Insert a pin extractor into bushing locating pin (09).
Tighten down the pin extractor thumbscrew to grip the in-
side diameter of the locating pin.

13. Withdraw the bushing locating pin from valve body
(7).

14. Use a 3/16 inch Allen wrench, to remove six cap-
screws (28) and lockwashers (29). Remove end plates (14).

15. Remove seal plates (15) and O-rings (16).

16. Insert the edge of a screwdriver under the lip of inlet
orifice (12) and remove the inlet orifice assemblies and O-
rings (11) from body (27). Unless they are new, the inlet
orifice assemblies should be discarded and replaced each
time they are removed.

17. Check that spool (30) moves freely within bushing (31).
If the spool does not move freely, completely remove the
bushing from the valve body as follows:

A. With a 1/2 inch diameter nylon dowel and a small ham-
mer, tap bushing (31) out of the body.

B. Gently shake the bushing and spool or alternately push
on the ends of the spool to loosen the spool and allow the
material binding the spool to fall free.

C. Remove the spool. Exercise care when handling the
bushing and spool to prevent damaging parts.

18. Remove six O-rings (18) from bushing (31).

19. Do not remove hollow hex plug (17) unless it is dam-
aged or defective.

CLEANING AND INSPECTION. Clean and inspect the com-
ponents of the controller as follows (see[Eigure 98-30):

§ CAUTION

Most solvents react with O-ring compounds.
Remove all O-rings from parts before clean-
ing.
1. Clean bushing (31) and spool (30) by immersing them in
a clean commercial solvent.

2. Clean the air gaps of hydraulic amplifier assembly (07) by
blowing clean, dry air through the air gaps (see Figure 9B-
29).
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Figure 9B-29. Cleaning the Air Gap

3. Clean all remaining parts in a clean commercial solvent.
Permit parts to air dry or dry using clean dry compressed air.

4. Visually inspect inlet orifice assemblies (12) and re-
place if damaged or foreign matter is present.

5. Inspect the hydraulic amplifier assembly for damaged
coil leads, and a bent or broken feedback wire.

6. Inspect all O-ring sealing surfaces for scratches, scor-
ing or other damage.

7. Replace all O-rings.

ASSEMBLY. Assembly should be performed in as clean an
environment as possible. Exercise care to avoid cutting or
nicking O-rings when installing them on parts, and when
installing parts containing O-rings to prevent subsequent
leakage. Assemble the controller as follows (§ee Figure 9B-
30):

1. Install hollow hex plug (17) if it has been removed.
2. Insert all six O-rings (18) on bushings (31).

3. Orient the controller on a clean flat surface in such a
manner that the mounting face is away from the assem-
bler. Look in the large center hole in top of valve body (27)
and install bushing (31) in the body as shown in Figure 9B-
30. Center the bushing pin locating hole directly below this
large center hole.

NOTE

Normally, the bushing can be installed in the control-
ler body with reasonable hand force. If necessary, tap
the bushing into the body using a 1/2 inch diameter
nylon dowel and a small hammer.

4. Lubricate spool (30) with clean filtered hydraulic fluid.
Install the spool in bushing (31) with the spool slot end
oriented toward the right side of the valve body. This oper-
ation must be performed with care. Any misalignment will
cause the spool to bind and not slide fully or easily into the
bushing.

5. Insert bushing locating pin (09) into the large center hole
in top of the valve body, using the pin extractor.
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Figure 9B-30. Propel Controller (45Q39)
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6. Remove the pin extractor from the locating pin.

CAUTION |

Failure to insert the bushing locating pin to a
sufficient depth in the valve body will prevent
proper installation of the hydraulic amplifier
assembly. This will result in external leakage
and probable damage to the hydraulic
amplifier assembly.

7. Install O-rings (08) and (20) in the base of the hydraulic
amplifier assembly. If hydraulic amplifier screens (21) were
removed, install new ones by pressing them through the
I.D. of the O-rings, coarse side first.

8. Install left side seal plate (15) and end plate (14) and se-
cure with screws (28) and lockwashers (29).

9. Insert a small blade screwdriver into the spool end slot
and rotate the spool end slot to a vertical position (see Fig-
ure 9B-31). Look into bushing locating pin (09) and align the
hole in the spool with the center of the bushing locating pin.

VALVE

////,//”BODY

ORIFICE
//’OPEMNG

SPOOL END

Figure 9B-31. Spool installation

10. With the mounting face of the valve body oriented away
from the assembler and the leadwires of the hydraulic
amplifier extending to the right, hand install four cap-
screws (25) and lockwashers (26) to hold the hydraulic
amplifier assembly in place on the body. Do not tighten the
screws at this time.

11. Carefully insert the feedback wire into the hole in bush-
ing locating pin (09). Using extreme care, engage the feed-
back wire ball in spool (30) hole.
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12. Slide the torque motor along the spool centerline and
watch for spool motion. If longitudinal spool motion occurs,
engagement was properly completed.

NOTE

The ball must engage the hole in the spool before pro-
ceeding with the control valve assembly. Carefully re-
peat steps 9 through 12, as necessary, to achieve the
above condition.

13. Tighten down four capscrews (25) using a 3/32 inch
Allen wrench. Torque the screws to 9-1/2 to 10-1/2 inch-
Ibs.

14. Grasp the flapper extension between the forefinger
and thumb and move the flapper toward the end of the valve
body. Observe for spool motion to ensure that engagement
has not been lost.

15. If the feedback wire ball has become disengaged from
the hole in the spool, repeat steps 9 through 14.

16. Set the controller on one end. Install O-ring (11) on in-
let orifice assembly (12) and carefully insert the assembly
into controller body (27) Unless they are new, inlet orifice
assemblies should be discarded and replaced each time
they are removed.

PRy

CAUTION |

Apply force only around the edge of the inlet
orifice assembly, or the filter may become
damaged and result in controller malfunction.

17. Place seal plate (15) on a flat clean surface. Install O-
ring (16) in the seal plate It may be necessary to work the O-
ring into the seal plate with a finger.

18. Install the seal plate and O-ring assembly. Install end
plate (14) on controller body (27). Using a 3/16 inch Allen
wrench, install screws (28) and lockwashers (29). Torque
the screws to 80-90 Inch-Ibs.

19. Repeat steps 16 through 18 for the opposite end of the
controller.

20. Install the tension spring having the end loops of ap-
proximately equal length by attaching them from the groove
on the flapper extension to the spring retainer on the tip of
the barrel and shaft assembly. Install the tension spring
having one longer end loop with its shorter loop engaged in
the groove on the flapper tip, and the longer loop attached to
the spring retainer on the torque motor bracket.

21. Install the teflon tubing on each coil leadwire. Solder
the coil leadwires to electrical connector (01) pins as
marked during disassembly. Slide the teflon tubing over the
connector pins. Install motor cap gasket (06) on the con-
troller body.

22. Install gasket (02) on electrical connector (01). Hold the
electrical connector in position in motor cap (03). Using a
5/64 inch Allen wrench, install screws (22) and torque to a
snug condition.

23. Install gasket (06) and motor cap (03) on the controller
body. Using a 9/64 inch Allen wrench, install two socket
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head capscrews (23) and lockwashers (24). Torque the
screws to 30 inch-lbs. Replace the nameplate if it was re-
moved.

24. Install pan head screw (04) and O-ring (05).

25. Install the controller on the propel pump but do not con-
nect the electrical lead.

26. Start the engine and visually examine for evidence of
external leakage. If leakage is present and cannot be cor-
rected by replacing O-rings and/or seal plates, replace the
leaking components.

27. Adjust the mechanical null of the controller as de-
scribed in the following topic, Null Adjustment.

28. Rotate the manual override lever and observe pump
output flow. Motor output should be the same in both di-
rections.

29. If a noticeable variance in pump output exists, remove
the motor cap assembly and carefully align the mating sur-
faces of the motor cap assembly and controller body.

30. Repeat steps 27 and 28 as required to achieve near
equilibrium of pump flow.

INSTALLATION
To install a controller on the pump, proceed as follows (see

0 OB ):
1. Place a new gasket on the pump case.
2. Connect the linkage from the pump to the controller.
3. Install the controller capscrews and finger tighten.

4. Install the pressure override valve and gasket and
tighten all capscrews securely.

5. Connect the electrical lead to the controller.
ADJUSTMENT

Adjustment consists of adjusting the flow null of the con-
troller. This is normally done when a new valve is installed
or if the machine propels when the operator’'s controller is
in neutral. To adjust the controller, proceed as follows (see

Figure 9B-32):

CONTROLLER NULL ADJUST

ELECTRICAL ﬂ
CONNECTOR

PAN HEAD
SCREW

Figure 9B-32. Controller Null Adjustment
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1. Ensure that zero electrical signal is applied to the con-
troller by disconnecting the electrical lead to the controller.

2. Using a blade screwdriver, remove the pan head screw
and O-ring to permit access to the null adjust screw.

3. With the pump running, use a 2-1/2 inch long, 1/8 inch
Allen wrench to slowly rotate the null adjust screw in each
direction (clockwise and counterclockwise), in turn. Note
the relative position of the null adjust screw at the moment
the machine begins to propel, for each direction of null ad-
just screw rotation.

4. Position the null adjust screw at a position approxi-
mately centered within the “deadband” between the two
positions noted in step 3. Normal adjustment should re-
quire less than + one-quarter turn.

5. After the desired flow null has been obtained, reinstall
the pan head screw and O-ring.

6. Connect the electrical lead to the connector.
PRESSURE OVERRIDE VALVE

DESCRIPTION. The pressure override valve is mounted on
the electric controller on the side of the pump. The override
will automatically destroke the pump once the desired
maximum system pressure (load) is reached. It will main-
tain that system pressure so the load can be held. This pre-
vents operation of the system relief valves for prolonged
periods and helps reduce heat build-up in the transmis-
sion.

The valve pressure is set at the factory, however, this
setting can be checked and adjusted when a new valve is in-
stalled or if the pressure setting is requied for trouble-
shooting purposes.

REMOVAL. To remove the valve, proceed as follows (see
Figure 9B-33):

1. Stop the engine and disconnect the battery cable.
2. Remove the two hydraulic lines from the valve.

3. Remove the capscrews securing the valve to the electric
controller and lift the valve away from the controller.

INSTALLATION. To install a new override valve on the
pump, proceed as follows (see Figure 98-33):

1. Place a new gasket on the controller.

2. Install the override valve to the controller and secure
with capscrews.

3. Connect the two hydraulic lines to the valve.

ADJUSTMENT. To adjust the pressure override valve, pro-
ceed as follows (sed_Eigure 9B-33):

1. Check the controller null adjustment as described pre-
viously in this subsection.

2. Disconnect the electrical wire at the controller to assure
that the controller is in neutral.

3. Inspect the main relief valves to determine the factory
setting. These valves are located in the manifold on the end
of the propel motors and are stamped with a two digit num-
ber that is the main relief setting multiplied by 100 (55 is a
5500 psi relief setting).
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4. Place the propel brake switch in the ON position to set
the propel brakes.

5. Install pressure gauges (10,000 psi) at gauge port C on
the pressure override valves of both pumps.

6. Loosen locknuts A on the pressure override valves and
back out setscrews B three to five turns on both pumps

7. Disconnect the signal wires from the controller on the
pump which is not being adjusted and tape the ends of the
wires.

8. Start the engine and run it at 1500 rpm.

9. Bring the pump to be adjusted on stroke by turning the
mechanical actuator on the controller.

10. While the pump IS on stroke, slowly turn setscrew B on
the pressure override valve in until the pressure gauge In-
stalled in gauge port C reads approximately 2000 psi. Re-
turn the pump to the neutral stroke position and shut off the
engine.

11. Deadhead the flow from the pump pressure ports to the
motor pressure ports. This must be done to provide a
resistance to flow necessary to develop the high pressure.

ELECTRICAL
LEAD

VIEWED FROM §
LEFT REAR
OF MACHINE

CONTROLLER

_PRESSURE
| OVERRIDE
| vaLvE

PROPEL TRANSMISSION

12, Start the engine and run it at 1500 rpm.

Wiy

CAUTION

Bring the pump on stroke with extreme cau-
tion since no reliefs other than the pressure
override valves are in the system.

13. Slowly bring the pump being adjusted on stroke by
turning the manual actuator on the controller. Watch the
pressure gauge installed in port C and return the pump to
neutral if the pressure exceeds 5000 psi.

14. With the engine running and the pump on stroke,
slowly turn setscrew B on the override valve in until the
pressure gauge installed in port C reads 5500 psi or 500 psi
less than the main relief setting, whichever is less. Tighten
locknut A. If the pressure reading fluctuates set the pres-
sure at mid-range of the fluctuation.

15. Return the pump to neutral stroke, shut off the engine,
and connect the main lines to the motor. Connect the wires
to the controller of the other pump.

16. Repeat steps 6 through 14 for the remaining pump.

PUMP

SETSCREWB

LOCKNUT A

Figure 9B-33. Pressure Override Valve
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PROPEL BRAKES

GENERAL

The information in this subsection covers the removal, re-
pair, and installation of the propel brakes used on this ma-
chine.

PROPEL BRAKES (157499)
DESCRIPTION

The propel brakes are of the spring set, hydraulically re-
leased disc type. One brake is bolted to each propel gear
case with the brake shaft splined into the gear case input
shaft. The propel motor output shaft is splined onto the
brake shaft.

The brake consists of a housing, piston, springs, friction
discs and disc separators. The friction discs are splined to
the brake shaft, and the disc separators are pinned to the
brake housing.

ADJUSTMENT

There are no propel brake adjustments. It is only required
that the hydraulic system be maintained properly, and that
the brake seals and discs are replaced when required. All air
must be bled from the brakes after servicing.

OVERHAUL

It should be kept in mind that the propel brakes are meant
only as parking brakes and are not intended to stop the ma-
chine from traveling. This being the case, the friction discs
and disc separators will wear very little. When the brakes
wear to the point that they do not hold the machine when
parked, the discs must be replaced. Any time leakage at the
brake is noticed the brake must be removed from the ma-
chine and the seals replaced.

REMOVAL. To remove a propel brake, proceed as follows
(see[ Figure 9C-1):

1. Locate the machine on a firm level surface so the ma-
chine will not move when the brake is removed. Engage the
swing brake and block the crawlers.

2. Release all pressure in the brake circuit, and disconnect
the brake hydraulic line. Open the bleed screw to allow any
fluid to escape. Close the bleed screw.

3. Mark the brake housing and the transmission case so
the brake can be reinstalled in the same position. Remove
the capscrews which secure the brake and motor to the
gear case. Remove the brake and motor from the gear case

-

_~ -
BltED PROPEL HIGH PRESSURE
SCREW . MOTOR CONNECTION

/
:/
;
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-~ BRAKE

MANIFOLD

BRAKE
Y MOUNTING
CAPSCREWS

MOTOR
MOUNTING
CAPSCREW

RETURN X3
A1SHH
LINE oM,

Figure 9C-1. Propel Brake Location

with a sling and proper liting device. The brake and motor
weigh approximately 225 Ibs.

DISASSEMBLY. To disassemble the propel brake, proceed
as follows (see[FEigure 9C-2):

1. Place the brake on blocking with the shaft end down.
2. Alternately remove capscrews (23) to release plate (19).

3. Pull packing (05), and all discs, springs, and pins from
housing (04).
NOTE
Further disassembly of the housing is usually unnec-
essary, and should not be attempted unless a specific
component must be replaced. If more complete dis-

assembly of the housing is necessary, complete steps
4,5 and 6.

4. Pull seal (01) out of housing (04) taking care not to dam-
age the seal in bearing (03).

5. Remove snap ring (02), then shaft (08) with bearing (03)
by lightly tapping the shaft with a plastic mallet.

6. Press the bearing off of the shaft by supporting the inner
race of the bearing and applying pressure to the shatt.
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PROPEL BRAKES

01. SEpL 10. PRIMARY DISC 19. PLATE

02. RETAINING RING 11. SPRING 20. PLUG

03. BEARING 12. ROTATING DISC 21. BLEEDER SCREW
04. HOUSING 13. STATIONARY DISC 22. LOCKWASHER
06. PACKING 14. PISTON 23. CAPSCREW

06. SPRINGS 15. BACK-UP RING 24. BEARING

07. SPRINGS 16. O-RING 26. RETAINING RING
08. SHAFT 17. BACK-UP RING 26. GASKET

09. PIN 18. O-RING

Figure 9C-2. Propel Brake (15Z499)

7. Remove piston (14) from plate (19) by introducing low
pressure air (15 psi) into the hydraulic inlet. Make sure the
piston is directed away from all personnel.

8. Slide O-rings (16 and 18) and back-up rings (15 and 17)
from the piston grooves. The back-up rings will be dam-
aged during removal and should not be removed if replace-
ment is not planned.

9. Remove retaining ring (25) and tap bearing (24) out of
plate (19).

CLEANING. INSPECTION AND REPAIR. Prior to assembly,
perform the following procedures:

1. Clean all components in a suitable cleaning solvent and
dry thoroughly. Do not clean the discs or plates in solvent.

2. Inspect the piston and housing for excessive wear or
deep scratches.

9C-2

3. Rotating discs should be clean and dry. There should be
no presence of oil on any lining material on mating sur-
faces of the stationary discs. Worn or heavily scored lining
material must be replaced.

4. Inspect the springs for cracks or distortion and make
sure they are all the same length.

5. Inspect the shaft for cracks or other damage.

6. Replace all seals, O-rings, and back-up rings that have
been removed. If the brake has been disassembled to re-
place O-rings, it is recommended that the discs also be
replaced.

ASSEMBLY. To assemble the propel brake, proceed as fol-
lows (see Figure 9C-2):

1. Lubricate the piston, O-rings, back-up rings and the cyl-
inder of plate (19) with fluid from the propel brake system.
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2. Install new back-up rings (15 and 17) and O-rings (16
and 18) on piston (14).

i CAUTION }

Be careful not to damage O-rings or back-up
rings during piston installation.

3. Visually align the center of the cutouts in piston (14) with
pin (09) holes in plate (19). Using a shop press, install the
piston into the plate. The depth of the piston installation into
the plate is critical, do not exceed 0.120 inch for piston sur-

face below plate (19) surface (see[Figure 9C-3).

PISTON SURFACE
(AT CUTOUTS)

l PLATE SURFACE

0.120" “W

Figure 9C-3. Piston Installation

4. Install bearing (24) into plate (19) and secure with ring
(25).

5. Press bearing (03) on shaft (08) and secure the assem-
bly in housing (04) with ring (02).

SUBSECTION 9C

6. Lubricate the lips of seal (01) and press into housing (04).

7. Assemble the springs, discs, separators and pins into
housing (04).

NOTE

The rotating discs must be clean and dry. There
should be no presence of oil on any lining material or
mating surfaces of the stationary discs. Worn or
heavily scored rotating discs must be replaced.

8. Install packing (05) and plate (19) to housing (04). Se-
cure the assembly by torquingcapscrews (23) alternately to
75-85 ft-Ibs.

INSTALLATION. To install the brake assembly, proceed as

follows (see[Eigure 9C-1):

1. Place a gasket (26) on each end of the brake assembly
and align the brake output shaft with the gear case input
shaft. Be sure the bleeder screw is in the vertical position.

2. Insert the four lubricated capscrews (3/4 inch) into
brake flange (04) and torque to 230 ft-lbs.

3. Insert the four lubricated capscrews (1/2 inch) through
the motor flange, the gasket, and into plate (19). Alter-
nately tighten the capscrews and torque to 65 ft-Ibs.

4. Attach the brake line and start the machine. Open the
bleed screw and operate the brake several times to allow
any trapped air to escape. Tighten the bleed screw after all
air has escaped.
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PROPEL GEAR CASE

GENERAL

This subsection covers the removal, repair, and installation
of the propel gear case.

GEAR CASE (14Q121)
DESCRIPTION

A propel gear case is attached at the rear of each crawler

frame (see[Figure 9D-1). The gear case transmits propel
motor rotation to the propel driveshaft. The gear case con-

sists of an input section, center planetary section and
output section.

REMOVAL

To remove the propel gear case, proceed as follows (see Fig-
ure 9D-1):

1. Refer to Subsection 9B and remove the propel motor and
brake.

2. Remove the gear case oil drain plug and drain the oil into
a container. Install the drain plug after all the oil has been
drained.

—Y

WP MOUNTING S
CAPSCREWS

DRAIN PLUG
EATH)

5,

Figure 9D-1.
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Propel Gear Case

3. Remove the shaft assembly oil drain plug and drain the
oil into a container. Install the drain plug after all the oil has
been drained.

4. Attach liting slings to the gear case and attach the slings
to a suitable hoist. The gear case weighs approximately
1000 Ibs.

5. Remove the sixteen capscrews which secure the propel
gear case to the side frame Pull and lift the gear case from
the mounting.

DISASSEMBLY

GENERAL. The propel gear case is disassembled by sec-
tion. Each section is listed separately and the complete dis-
assembly procedure for the section is given.

OUTPUT SECTION. To disassemble the output section, pro-
ceed as follows (see| Figure 9D-12):

1 Remove capscrews (02), holding cover (04) to the body of
the drive.

2. Lift the cover assembly straight up from the unit, allow-
ing the pilot of the cover to slide straight out of the counter-
bore in ring gear (13).
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3. Lift output shaft (06) out of output carrier (08).
4. Remove seal (01) and discard.

CENTER SECTION. To disassemble the center section, pro-
ceed as follows (seel Figure 9D-12):

1. Place the center housing assembly so that it is resting on
the input side.

2. Remove the output gear set using eyebolts in the holes
provided in carrier (08).
NOTE

Shafts and gears should be marked to insure that
each shaft and gear set is located in its original bore
with care taken that the shafts are not rotated.

3. Drive roll pins (07) into shafts (10) so that they will clear
the carrier. Bronze shafts (10) may now be driven out.

4. Lift input gear set (16) straight up to remove it from the
housing.
NOTE

Care should be taken to mark shafts, gears, and bear-
ings such that all are kept in their original locations in
the carrier.

5. Drive roll pin (23) into shaft (22) enough to clear the car-
rier allowing the shaft to be driven out.

6. With gears (20) removed, output sun gear (15) maybe re-
moved from carrier (16) by removing snap ring (17).

7. Remove all roll pins (07 and 23) from shafts (10 and 22).

INPUT SECTION. To disassemble the input section, pro-
ceed as follows (se€ _Figure 9D-12):

1. Lift out input sun gear (18).

2. Set ring gear (13) on the output end and remove cap-
screws (59).

3. Input housing (57) may then be lifted straight up to clear
the pilot of the ring gear.

4. Remove tie wire (46) from capscrews (47) and remove
the capscrews.

5. Lift bull gear (49) stralght up and tilt it away from the
smaller gear (see

6. Drive shaft (62) out of the case.
NOTE

Bearing assembly (43,50,51,54 and 55) is a matched
set and care must be taken that all components in this
assembly remain in their original position.

7. Remove capscrews (75) and cover (73) from the input
housing.

NOTE

Spacer shims (72) should be retained as a set. If no
gears or bearings are replaced, these shims can be
reused

8. Remove cone (69) from shaft (67).

9. Remove gear (68). shaft (67), and cone (66) from the
input housing.

9D-2
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Figure 9D-2. Bull Gear Removal

10. Remove capscrews (30) and lockwashers (31).
11. Remove adapter assembly (32) from housing (57).
12. Slide coupler (24) out of gear (37).

13. Straighten the tong on washer (26) and remove nut
(25).
14. Washer (27) and cone (28) can now be removed from

the top of the adapter and cone (35) and gear (37) can be re-
moved from the bottom.

CLEANING AND INSPECTION

Clean and Inspect all gear case components as follows (see
[Figure 9D-12):

1. Clean all components with solvent and air dry.

2. Inspect bushing (05). If it is scored or worn, press it out
and replace.

3. Shafts (10) should be inspected to see that the gearing
surface is smooth. There will be a slight step on each shaft;
this is normal seating-in wear. If the shafts are badly worn
(more than 0.040 inch wear), all four shafts must be re-
placed.

4. All gears should be inspected to see that the bores are
smooth and that all teeth are in good condition, free from
cracks and pitting. A smooth polished surface IS normal in
the bore of the planet gears.

NOTE

Spiral bevel gears (37 and 68) are a matched set. If
one needs. replacement, a complete set must be
ordered.

5. Bearings and shafts should show no scoring or other
signs of distress or abnormal wear.

6. Carrier spacer (12) should be inspected. If the thickness
is less than 0.060 inches or it IS scored it should be re-
placed.

7. Check the outer end of sun gear (15). If it is scored, re-
place it.
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ASSEMBLY

GENERAL. The propel gear case is assembled by section.
Each section is listed and the complete assembly proce-
dure for that section is given.

INPUT SECTION. To assemble the input section, proceedas
follows (see[Figure 9D-12):

NOTE

If no gears or bearings are replaced, shim sets may be
used in the exact order in which they were removed. If
gears or bushings are replaced or if shim sets are lost
or damaged, the procedures listed below for deter-
mining shim requirements must be followed exactly.

1. Place bearing cone (66) and cup (65) on a surface plate
(see_Figure 9D-3).

Figure 9D-5. Depth Gauge

3. Determine the housing dimension from input housing
(57). This number is stamped on the mounting face (see

Figure 9D-6).

4. Refer to[Table 9D-1 and, using the housing dimension
and bearing dimension previously obtained, determine the
shim column number.

Table 9D-1. Shim Column Determination

2. Measure the thickness of the bearing using a height
gauge or depth micrometer (see_ Figure 9D-4] and 9D-5).

Figure 9D-4. Height Micrometer

Housing
Dimension

Bearing
Dimension

Shim Column

3.807/3.808

1.008/1.007
1.006/1.005
1.004/1.003
1.002/1.000

3.809/3810

1.008/1.007
1.006/1.005
1.004/1.003
1.002/1.000

3.811/3.812

1.008/1.007
1.006/1.005
1.004/1.003
1.002/1.000

3.813/3.814

L

1.008/1.007
1.006/1.005
1.004/1.003
1.002/1.000

NOOOH|IOORW[IOHEWN DWW =

5. Determine the gear_mounting dimension by inspecting
gear (68) as shown in|Figure 9D-7.
6. Refer to Table 9D-2 and, using the gear mounting di-

mension and shim column number, determine the total
amount of shim distance required.

9D-3
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Figure 9D-6. Housing Dimension Location

NOTE

For housing dimensions less than 3.807, use
3.807/3.808 and subtract a shim thickness equal to
the difference between the actual housing dimen-
sion and 3.807. For housing dimensions greater than
3.814, use 3.813/3.814 and add a shim thickness
equal to the difference between actual housing di-
mensions and 3.814.

Table 9D-2. Shim Distance

Shim Columns

Gear Mounting
Dimension 1 2 3 4 5 6 7

1.495/1.496 |008|010{.013{.015|.017{.019|.021
1.497/1.498 [010].013].015].017|019{.021|.023
1.499/1 500 [013|0156}.017|019}020).023}{.025
1.501/1.602 |.015/ 017/.019.021}.023].026}.027
1.503/1504 |.017].019{.021}.023{025|027).029
u.505/1‘506 O19Lv021 .023(.025(.027|.029 .01

7. Construct a shim set to obtain the shim distance deter-
mined in step 6.

8. Install shim set (64) into the bore of input housing (57).

9. Press bearing cup (65) into the bore of the input housing
with the thin edge out.

10. Press cone (66) onto the end of shaft (67) and install
this assembly into the input housing.

11. Slide gear (68) onto shaft (67) and then press cone (69)
onto the shaft with the thin edge out.

12. Press cup (70) into cover (73).

13. Place the cover on the input housing and install two
capscrews (75) 180° apart.

14. Tighten the capscrews down evenly and gradually
while turning shaft (67).

9D-4

PROPEL GEAR CASE

Figure 9D-7 Gear Mounting Dimension

15. When all end play is taken out of the bearings, mea-
sure the space beween the cover and input housing in three
places with a feeler gauge.

16. Take the average of the three readings and install
shims (72) to equal this average Shim color codes are
shown in [Table 9D-3.

Table 9D-3. Shim Color Codes

SHIM COLOR CODE

003 Thick — Green
005 Thick — Blue
010 Thick — Brown

17. Coat O-ring (71) with grease and install on the cover.

18. Install all capscrews (75) and lockwashers (74) and
tighten to 80-90 ft-Ibs.

19. Determine the gear mounting dimension from gear (37)
and record for future use (see Figure 9D-8).

Figure 9D-8 Gear Mounting Dimension
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20. Press bearing cups (29 and 34) in adapter (32) with the
thin edges out.

21. Press cone (35) onto gear (37).

22. Install gear (37) into adapter (32)

23. Install cone (28), washer (27), lockwasher (26) and nut
(25) onto the gear.

24. Tighten the nut until all end play is removed from the
bearings.

25. Using a height gauge, measure the distance between
the face of the spiral bevel gear and the face of the adapter

(see[Figure 9D-9).

Figure 9D-9. Gear Adapter Assemblv Dimension

26. Determine the housing dimension by examining the

input housing (see|Figure 9D-10).

27. Using the dimensions found in steps 25 and 26, find the
proper shim column from [Table 9D-4]

NOTE

For housing dimensions greater than 5.357, use
5.357/5.356 to find the shims required and remove a
shim thickness equal to the difference between the
actual housing dimension and 5.357. For housing di-
mensions less than 5.352, use 5.353/5.352 to find
the shims required and add a shim thickness equal to
the difference between the actual housing dimen-
sion and 5.352.

28. Using the proper shim column number and the gear
mounting dimension from step 19, refer to Table 9D-5 to de-
termine the shim spacing required.

29. Make up shim set (33) from Table 9D-3 and install it on
the input housing.

30. Coat O-ring (38) with grease and install adapter as-
sembly (32).

SUBSECTION 9D

Figure 9D-10. Housing Dimension

31. Place the adapter assembly on the input housing

Table 9D-4. Shim Column Determination

Gear Adapter Assy. Shim
Housing Dimension Dimension Column
5357/5356 |  2406/2 409 8
241072413 10
24142 415 11
24172419 12
2.420/2.422 14
2.423/2.426 15
2.427/2.430 17
5.355/5.354 2.406/2.409 T 9
2.410/2.413 11
2.414/2.415 12
2.417/2.419 13
2.420/2.422 15
2.423/2.426 16
2.427/2.430 18
5.353/5.352 2.406/2.409 10
2.410/2.413 11
2414/2.415 13
2.417/2.419 14
2420/2.422 15
2.423/2.426 17
2427/2.430 19

32. Install lockwasher (31) and capscrews (30) and tighten
to 75 ft-lbs (lubricated).

33. Install coupler (24) into gear (37).

34. Remove capscrews (39) and lockwashers (40) from
cover (41).

35. Remove cover (41) from the input housing and visually
inspect the spiral bevel gear set for correct alignment.

9D-5
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Table 9D-5. Shim Spacing

Shim Columns

Gear Mounting
Dimension 8 9 1011 |12 13| 14| 15 | 16| 17 | 18 | 19

3 954/2956 | 006| 008 | 010]| .013]| 016| 018| 020| 023|.025| 027 .029 [.031

2.957/2959 |.009( .011].013| 016[.019(.021( .023( .026|.028| .030(.032 |.034
2.960/2.962 |.©12| 014|.016| .019|.022| 024} 028} .029| 031] .033|.035 | 037
2.963/2.965 |.0158(.017[.019| .022|.025(.027| 029{ .032|.034| 036 038 (.040
2.966/2.968 |.018| .020|.022| .025|.028| .030| .032| .035| .037| .039 | .041 | .043
2.969/2.971 |.021| 023].025| 028 031|.033| .035| .038| .040| 042 | .044 | 046

36. Install the cover, capscrews, and lockwashers and
tighten to 80-90 ft-Ibs.

37. Coat O-ring (61) with grease and install it on shaft (62).
38. Install the shaft and O-ring into the input housing.

39. Install the bearings and bull gear on shaft (62) as fol-
lows:

A. Press bearing cone (55) with the small diameter out onto
shaft (62).

B. Press bearing cups (51) into the bore of bull gear (49)
C. Place spacers (43 and 52) into the bore of the bull gear

D. Press the remaining bearing cup into the bore of the bull
gear.

E. Install cone spacer (53) onto shaft (62)

F. Install the bull gear over the bearing cone on the shaft
[see| Figure 9D-11).

R \

»
o

Figure 9D-11 Bull Gear Installation

G. Press the remaining bearing cone onto shaft (62) with
the small drameter down.

40. Place cap (48) behind the bearing cone.

41. Secure with three capscrews (47) torqued to 80-90 ft-
Ibs Lockwire the capscrews.

9D-6

42. Coat O-ring (14) with grease and install it on the input
housing.

43. Place the input housing on ring gear (13) making sure
that the pilot of the input housing seats in the counterbore
of the ring gear.

44. Install capscrews (59) and lockwashers (58) and
tighten to 160-180 ft-Ibs.

CENTER SECTION. To assemble the center section, pro-
ceed as follows (see[Figure 9D-12):

1. Install sun gear (15) and snap ring (17) into input planet
carrier (16). Install input planet gears (20), washers (19).
shafts (22). and bearings (21) into the input carrier.

NOTE

It is important that these items be installed in their
original positron and location.

2. Drive steel roll pins (23) flush with the carrrer, locking
the shafts in place.

3. Install the planet assembly into the gear case with sun
gear (15) up.

4. Install carrrer spacer (12) onto planet carrier (16)

5. Install planet gears (09) and bronze shafts (10) into out-
put planet carrier (08).

NOTE

It is important that the pins and gears be installed in
their original positions and locations.

6. Drive roll pins (07) into the carrier and shafts.
7. Use the tapped holes in the carrier and install the carrier
assembly into ring gear (13).

OUTPUT SECTION. To assemble the output section, pro-
ceed as follows (see| Figure 9D-12):

1. Install seal (01) into the front of cover (04).

2. With the center section resting on the input side, place
output shaft (06). with spacer (36) adjacent to collar, into the
spline in output carrier (08).

3. Place the cover assembly over the output shaft, being
careful not to damage seal (01). Check to insure that the
pilot of the cover has sealed properly into the ring gear bore.

4. Install capscrews and lockwashers (02 and 03) and
torque to 160-180 ft-Ibs.
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01.
02.
03.
04.
05.
06.
07.
. CARRIER
09.
10.
11.
12.
13.
14
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
‘5.
. LOCKWASHER 37. GEAR 48. CAP 59. CAPSCREW 70. CUP
27.
28.
29.
30.
1.
J2.

OUTPUT —]
SECTION

CENTER
SECTION

INPUT
SECTION

SEAL
CAPSCREW
LOCKWASHER
COVER
BUSHING
OUTPUT SHAFT
ROLL PIN

GEAR

SHAFT

O-RING

SPACER

RING GEAR
O-RING

GEAR

CARRIER

SNAP RING
GEAR

THRUST WASHER
GEAR

BEARING

SHAFT 33. SHIM SET 44. BREATHER 56. CONE 66. CONE
ROLL PIN 34. CupP 45. BUSHING 56. PLUG 67. SHAFT
COUPLER 35. CONE 46. TIE WIRE 57. HOUSING 68. GEAR
LOCKNUT 36. SPACER 47. CAPSCREW 58. LOCKWASHER 69. CONE

WASHER 38. O-RING 49. GEAR 60. PLUG 71. O-RING
CONE 39. CAPSCREW 50. CONE 61. O-RING 72. SHIM SET
CUP 40. LOCKWASHER 51. CuP 62. SHAFT 73. COVER
CAPSCREW 41. COVER 52. CUP SPACER 63. PLUG 74. LOCKWASHER
LOCKWASHER 42. O-RING 63. CONE SPACER 64. SHIM SET 75. CAPSCREW
ADAPTER 43. CUP SPACER 54. CUP 65. CUP 76. O-RING

Figure 9D-12. Propel Gear Case (14Q121)
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INSTALLATION

To install the propel gear case on the crawler frame, pro-
ceed as follows (se :

1. Wipe mating surfaces on the crawler frame and propel
gear case Clean.

2. Place sealant (212587.D8) on the crawler frame and
gear case.

3. Attach suitable lifting slings to the gear case and posi-
tion the gear case next to the crawler frame. Start the out-
put shaft into the propel driveshaft. It may be necessary to
rotate the gear case input shaft to engage the splines of the
driveshaft.

-

-
MOUNTING
CAPSCHEWS

\

wy’
v

DRAIN PLUG
IUNDERNEATH)

PROPEL GEAR CASE

4. Secure the gear case to the crawler frame using lubri-
cated capscrews. Torque the mounting capscrews to 330ft-
Ibs.

NOTE

Use a diametrically opposite pattern for torquing the
mounting capscrews which hold the gear case to the
carbody.

5. Fill the gear case and driveshaft assembly case with the
proper quality and amount of lubricant See Section lIl.

6. Refer to Subsection 9C and install the propel brake and
motor.

PROPEL
MOTOR

PROPEL
BRAKE

e

b W)
CRAWIFRE—
SIDE

FRAME
o !

Figure 9D-13. Propel Gear Case
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CRAWLER COMPONENTS

GENERAL

This subsection covers the maintenance and repair of the
crawler components.

MAINTENANCE

Crawler component wear cannot be prevented completely,
but the rate at which parts wear can be decreased through
preventative maintenance as follows:

1. Check the propel drive components and the crawler rol-
lers and idler often and lubricate them in accordance with
the lubrication charts in Section Il

2. Keep crawler parts tight. Check the torque of the com-
ponents in| Table 9E-1, and maintain the torque specifica-
tions

Table 9E-1. Crawler Component Torques

Component Torque (Ft-Lbsr’
Brake Mounting Bolts 230 1
! Motor Mounting Bolts 65 i
Gear Case Mounting Bolts 330 "
k Drive Tumbler Bearing Retainer
Bolts 330
Axle to Carbody Mounting Bolts 2800
Track Roller Retaining
Bolts 345

3. Maintain proper track adjustment (see Crawler Adjust-
ment in this subsection).

4. Check the crawler components daily for leaks. Repair or
replace parts as required.

5. Clean mud and debris from the crawler components
daily.

CRAWLER TRACK TENSION ADJUSTMENT

Adjust crawler track tension, as follows (see|[Figure 9E-1).

1. Propel the machine so that any sag will appear at the
front of the track (the end where the adjustment is made).

2. Remove the capscrews holding the keeper plates to ex-
pose the shims.

3. Remove the shims found in front of the bearing blocks.

v\:&:; I,:.Sibz.EEPER-‘ - J&d fmw?l
—— " PLATE : i
i \-—ﬂ:}:, §H|M\S/

£y

3
SIDE FRAME BN
BRACKET ~

Figure 9E-1. Crawler Track Adjustment

4. Using a hydraulic power unit, placed between the side
frame bracket and the bearing block, force the idler sprocket
forward to remove the slack from the track.

5. Place the shims behind the bearing block, in the slot
opening, to take up the space.

6. Repeat steps 4 and 5 on the inside.
NOTE

An even thickness of shims in the inside and outside
packs is required to maintain parallel alignment of the
idler sprocket to the track.

7. Place the remainder of the shims in the slot in front of the
bearing block to hold it firmly in place.

8. When the track has been properly adjusted, install the
keeper plates.

9. Eventually. after an extended period of operation,
crawler track wear will reach the point where all the shims
are on the inside of the bearing block. When this occurs, re-
move all shims, break the crawler track and remove one
crawler shoe. Then, reconnect the track and adjust the de-
sired track tension by rebuilding the shim pack to whatever
arrangement is required.

9E-1
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CRAWLER TRACK REMOVAL
AND INSTALLATION

REMOVAL. To remove the track, proceed as follows:

1. Propel the machine to place the master track link (the
one with the longer pin) in position above the vertical
centerline of the idler shaft (see

2. Loosen the track tension by removing the shims behind
the bearing block of the idler shaft.

3. Drive out the master link pin in the track shoe and propel
the machine to the rear until the track is laid out flat. Do not
propel the machine forward, since the crawler track will
bunch up and may cause damage to the machine. Propel
backwards until the track is free of the crawler tumbler on
the rear. Then jack up the carbody and pull the track out
from under the crawler side frame.

TRACK REPAIRS. Repairs are limited to the replacement of
individual parts. If the crawler has been adjusted to the
point where no more slack can be taken up, a crawler shoe
will have to be removed. If this is the case, it is important
that this is done to both crawlers or there will be uneven
propel motion.

INSTALLATION. To install the track, proceed as follows:

1. Place the track under the crawler side frame and lower
the machine onto the track. Insert a bar through the holes in
the shoe and attach a cable to each end of the bar. Run the

CRAWLER COMPONENTS

cable over the top of the crawler side frame and attach it to a
pulling device. Propel the machine forward while keeping
the cable taut. Make sure the shoe engages the rollers.

2. Continue this operation until the shoe is over the top of
the idler shaft. Remove the bar and cables.

3. Using a suitable lifting device, lift the lower shoe portion
and align the holes in the two shoes.

4. Drive the master pin into the two shoes until the pin is
centered.

5. Adjust the track tension.

IDLER SPROCKET ASSEMBLY (2100J968)

REMOVAL AND DISASSEMBLY. If it is necessary to re-
move the idler sprocket assembly, proceed as follows (see

Figure 9E-3):

1. Remove the crawler track as explained earlier in this
subsection.

2. Place a jack beneath the axle at the corner of the car-
body nearest the idler shaft to be removed. Use suitable
blocking beneath the jack to support the weight of the ma-
chine on the jack.

3. Remove the keeper plate, shims and end cap.

4. Support the sprocket with a suitable lifting device (the
sprocket weighs approximately 600 pounds) and drive the
shaft out. Lift the sprocket out of the side frame.

BOLTS <§§

Figure 9E-2

9E-2
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Figure 9E-3. Idler Sprocket (2100J968)

5. Remove the bearing block from the side frame and in-
spect for wear or damage.

6. Remove the bushings if bushing replacement is neces-
sary. The bushings should be replaced if worn excessively
or deeply scratched.

ASSEMBLY AND INSTALLATION. To install the crawler
idler shaft, reverse the above procedure and adjust the
crawler track as explained earlier. When assembling, pay
particular attention to the bushings to see that they are
properly installed. Lubricate all parts during assembly.

DRIVE SPROCKET ASSEMBLY (2100J969)

REMOVAL AND DISASSEMBLY To remove and disassem-
ble the drive sprocket assembly, proceed as follows (see Fig-
ure 9E-4):

1. Remove the track as described earlier in this subsec-
tion.

2. Drain the oil from the propel driveshaft. Replace the
drain plug.

3. Remove the propel gear case. See Subsection 9D.

4. Jack the machine at the corner of the carbody nearest
the drive sprocket to be removed. Use suitable blocking

beneath the jacks to support the weight of the machine on
the jack.

5. Block the sprocket to prevent it from falling while the
driveshaft is being removed. The sprocket weighs about
430 Ibs.

6. Remove capscrews (01 and 16) and retainer (15). Also,
remove capscrews (19) and end plate (18).

9E-3
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7. Drive or press shaft (17) out of the sprocket toward the
inboard side of the side frame. Bearing (02). carrier (03),
spacer (05) and seal (06) will come out with the shaft.

8. Pull carrier (12), bearing (14), shims (10 and 11), spacer
(09). and seal (08) out. Remove the bearing frorn the car-
rier.

NOTE

Keep the shim sets intact as the same shim sets are
used for assembly.

9. Remove the sprocket from the side frame.

CLEANING AND INSPECTION Clean and inspect all com-
ponents as follows:

1. Clean all parts in solvent and dry with compressed air.
Do not spin the bearings with compressed air.

2. Inspect the bearings for pitted or spalled areas. Replace
the bearings if necessary.

3. Check all parts for cracks, breaks or unusual wear.
4. Replace both seals and O-rings.

5. Check the oil grooves inside the hub of the sprocket. The
grooves must be open to allow the free flow of oil to the out-
board bearing.

ASSEMBLY AND INSTALLATION To assemble and install
the drive sprocket assembly, proceed as follows (see Figure
9E-4):

1. Support sprocket (07) between the side frames

2. Heat bearing (02) to 300°F and press it up against the
shoulder on shaft (17).

3. Install carrier (03) into the side frame with the break
edge lip up.

4. Install the bearing and shaft assembly into carrier (03).
Slide spacer (05) and seal (06) over the shaft. When in-
stalling seals (06 and 08) use the following procedure:

A Be sure the sprocket and other seal bores are absolutely
clean prior to seal installation by cleaning with solvent
and drying with compressed air.

B. Wipe the lapped faces of the metal sealing rings clean.

C. Snug the bellville washer of each seal half up against
the seal ring flange shoulder around the full circumfer-
ence of the washer. (See insert in Figure 9E-4.)

D. Insert each seal half into the seal receiving bore.

E. Again wipe the lapped sealing ring faces clean, then, ap-
ply a light film of oil to one of the sealing ring lapped
faces.

F. For much of the assembly the seal is visible. Any
popping out of the seal so that the retainer barb loses
contact with the bore wall will require backing up and
starting over.

5. Place lubricated O-ring (04) in the carrier groove and
start the shaft into the sprocket.

6. As the shaft comes through the sprocket, add spacer
(09), shim sets (10 and 11), carrier (12), and assembly

9E-4
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spacer (218T1178) in place of bearing (14). If the assembly
spacer is not available, one can be fabricated as shown in
Figure 9E-5. Carrier (12) must be installed wrth break edge
lips up.

7. Install end plate (18), capscrews (01 and 19). retainer
(15), and capscrews (16). Torque capscrews (01) to 230 ft-
Ibs.

8. Check gap “A” first. This gap must measure 0.106 to
0.126 inch. Add shims (10) to increase the gap, remove
shims (10) to decrease the gap.

NOTE

Gaps “A” and “B” provide the correct pressure on
seals (06 and 08). Incorrect gaps could cause oil leak-
age or excessive seal wear.

9. With the correct amount of shims (10) installed and the
assembly spacer, end cap, carrier, shims and retainer in
place, measure the gap at point “B”. This gap must mea-
sure 0.106 to 0.126 inch also. If the gap is incorrect, add
shims (11) to increase the gap, or remove shims (11) to de-
crease the gap.

10. After gap “B” is attained, remove the assembly spacer.
Install seal (08), shims (11), and carrier (12). Do not change
the position of carrier (12).

11. Install bearing (14) tight against shims (10). Secure the
bearing in place with end plate (18) and capscrews (19)
torqued to 130 ft-Ibs.

12. Install lubricated O-ring (13) into carrier (12). Place re-
tainer (15) in position and secure the entire assembly with
capscrews (16) torqued to 330 ft-Ibs.

13. Remove level plug (20) and fill the driveshaft through
the filler hole with the lubricant specified in Section IlI.
When the lubricant begins to run out of the level hole, in-
stall the level plug.

14. Install the propel gear case and fill with the lubricant
specified in Section lIl.

15. Remove the blocking and jacks from the sprocket and
carbody.

16. Install the track as described earlier in this subsection.

SIDE FRAMES AND AXLES (2100J949)

SIDE FRAME REMOVAL. To remove a side frame, proceed
as follows (see Figure 9E-6 and 9E-7):

1. Choose firm, level ground or a level “lowboy” platform
on which to work. Install the basic boom on the machine.
Remove the counterweight (see the Operator's Manual).
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