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DRIVE SYSTEM SERVICE

ROUTINE CLUTCH ADJUSTMENT

The Bobcat has two separate drive trains (one on each side of the machine), each equipped
with two clutches. These clutches are engaged and disengaged by the directional control
levers. When lever travel (from neutral) exceeds four inches in either direction, the
clutches need adjustment. This may occur shortly {about 50 hours) after a new machine
is put into service. After the clutch facings are “‘seated’’, lever travel should be checked
every 100 hours and the clutches adjusted only if lever travel is excessive.

On either side of the machine, the clutch toward the front is the reverse travel clutch
and the clutch *toward the rear is the forward travel clutch. Adjust according to the
following procedure:

1. Shut off the engine before attempting to adjust the clutches.

2. With the large clutch cap wrench, remove the protective caps from the four clutch
pins.

3. Remove the cotter pins which hold the castle nuts in place.

4. With the directional control lever in neutral position, tighten the front castie nut
1/2 slot. Move the lever back to check the adjustment. Repeat this until no more
adjustment is needed. When the handle (hand grip) of the lever can be moved 3 to
4 inches (maximum) back from neutral to fully engaged position, adjustment of the
reverse travel clutch is correct for that side. You may need to use the small end of the
clutch wrench to make the adjustment (Figure 14).

5. Tighten the rear castle nut in the same manner, moving the lever forward to check
travel (maximum) fram neutral, adjustment of the forward trave! clutch is cor-
rect for that side.

6. Repeat these adjustments on the other side of the machine. When you have finished,
the levers on both sides should be in line when they are both moved forward or
back to fully engaged position.

7. After completing this adjustment, secure each castle nut with a cotter pin and
tighten the protective caps over the clutch pins with a clutch cap wrench.

8. If the quad ring seal sticks to the side panel when a clutch cap is removed, carefully
pull the quad ring from the panel and place it in its groove in the cap. Spread a
little oil around the quad ring seal before replacing the cap. If oil leakage is noted
around the clutch caps, the quad ring seals must be replaced.

Do not overtighten the clutches. Overtightening will

cause the clutches to be partially engaged when the
control lever is in neutral. This causes hard starting
and clutch wear.

After all four clutch pins have been adjusted and the protective caps have been installed,
sit in the operator’s seat and start the engine. With the directional control levers in neutral,
the machine should stand still. If the machine creeps, rocks, or jumps back and forth,
the clutches are set too tight and must be readjusted.

NOTE: If nothing happens when a directional control lever is moved one way, but the
clutch engages when the lever is moved the opposite way, (1) there has been a
clutch failure, (2) the needle thrust bearings may be defective, (3) the clutch
actuating thread may be stripped.

-11-
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Fig. 14 Routine Clutch Adjustment
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CLUTCH REMOVAL AND REPAIR (25 fr]

The directional control clutches are located inside the gearcases and are actuated by a
large square thread screw mechanism on each clutch. One clutch on each side of the
machine is controlled by a right hand thread nut, the other by a left hand thread nut.
Moving the directional control lever turns both of the cluich actuating nuts in the same
direction at the same time. Because one is a right hand thread and the other is a left hand,
they will cause one clutch to engage while the other clutch moves away from engagement.
One of these clutches controls forward movement of the wheels on that side of the

machine; the other clutch controls the reverse movement of the wheels.

Directional control clutch failure is usually caused by a thrust bearing failure or failure
of the clutch actuating nuts.

The clutch failure may be one of several types:

1. The clutch actuating nuts may come out of adjustment if the clutch pins they are
mounted on turn in the gearcase inner sidewall.

2. The actuating threads and nuts may wear and become sticky. In some cases a wear
pattern in the actuating nut will cause the clutches to stick in engaged position.

3. The actuating nut may wear enough so that it rubs on the inside gearcase sidewall.

Clutch lining life is quite long and lining replacement is usually not necessary. The clutch
thrust bearings and the hardened clutch thrust races that the bearings run between usually
fail prior to clutch lining failure. The hardened clutch thrust races are ground on both sides
and may be turned over to secure a new wear surface. The clutch thrust bearings should
normally be replaced when the clutches are removed for actuating nut service.

Follow this procedure to remove the clutch and actuating assembly:
1. Remove the protective clutch caps and the gearcase cover.

2. Loosen the clutch drive (outside clutch) chain idler sprocket and remove the clutch
drive chain.

3. Remove the cotter pins from the castle nuts and remove the castle nuts.
4. Remove the large hexagon clutch thrust blocks (nuts).

5. Remove the thrust bearings and races. Notice that each clutch thrust bearing is
mounted between two hardened clutch thrust races (Figure 15).

6. Remove the outside clutch plate and lining {Figure 16).

7.  Remove the sprocket from the intermediate idler {Figure 17).This is necessary to gain
enough slack in the intermediate (inside clutch) chain so that the chain can be released
from the inside clutch sprockets.

8. Remove the inside clutch plates, hardened races and thrust bearings (Figure 18).

9. Disconnect the clutch actuating linkage and centering spring.

Fig. 19 Removing Hyd. Lines To Clutch Pins

10. Remove the seat and engine cover.

11. Remove the hydraulic lines to the
clutch pins (Figure 19).

12.  Remove the clutch pin holding nuts.

13. Remove the clutch pins and actu-
ating bar (Figure 20).

Fig. 20 Removing Clutch Pins & Bar
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To reinstall the clutch pins,
follows:

_proceed as

1. Assemble the clutch actuating nuts
onto the actuating bar:

A. = Face the actuating bar as you
would if it were in the machine.

B. Place the right hand threaded
actuating nut into the right clev-
is and the left hand actuating
nut into the left clevis.

C. - !nstall the socket head shoulder
screws, being sure that a small
spring washer is placed into the
clevis behind each actuating nut.
Watch the washer to be sure
it doesn’t slip off the shoulder
of the socket head screw when
the screw is being tightened.
This would cause it to be flat-
tened against the back of the
actuating bar clevis.

D. Turn the clutch pins into the
actuating nuts.

2. install the assembly into the machine.

A. Grasp the right clutch pin in
your right hand and the left
clutch pin in your left hand.

B.  Place the assembly in the clutch
pin mounting holes.

NOTE: Install a new lead seal over

the clutch pin threads each
time.

C.  Turn the clutch pin holding nuts
(large 7/8" nuts) onto the clutch
pins and draw the clutch pins
up until they are just snug in
the frame.

NOTE: The nuts mustbe tight enough

so the pins will not tum un-
der hand pressure.

D.  Connect the actuating bar to the
lever Jinkage bar.

3. To insure positive clutch engagement
the clutch pins are adjusted at this
point.

A. Move the directional control lever
forward so the hand grip is
approximately 4" ahead of its
neutral position (Figure 22).

B. Turn the rear clutch pin so there
is full thread contact between
the actuating threads (Figures
22 and 23).

NOTE: The sharp edges are purposely broken from
the actuating threads to keep them from
breaking in use and jamming the threads.

)

Fig. 21 Actuating Thread

WITH THE CONTROL LEVER MAND
GRIP 4" FORWARD OF NEUTRAL,
THE REAR ACTUATING NUT AND
THREAD SHOULD HAVE “FULL
THREAD CONTACT” AS SHOWN.

©

{

Fig. 22 Full Thread Contact at Rear Pin

FULL THREAD CONTACT

==
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Fig. 23 Full Thread Contact
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Fig. 24 Aligning Clutch Plates

Fig. 26 Checking Sprocket Alignment

NOTE: To turn the clutch pin, turn the castle nut onto the outside of the
clutch pin so the slots in the nut are toward the machine. Put a pin
through the slots in the nut and the hole in the pin. Turn the pin
with a wrench.

C. When the rear clutch pin has the right adjustment, tighten the clutch pin
holding nut. Use a wrench on the castle nut to hold the clutch pin while
you are tightening the holding nut. This prevents turning the clutch pin.

D. Mount the inside clutch plates.

The clutch thrust bearing may fall from the end of
the clutch hub when an inside clutch is being installed.
Put a small amount of grease on the thrust bearing

to hold it on the hub, or hold it with your fingers
as you replace the clutch plate. Use new thrust
bearings.

E. Align the front clutch plate to the rear clutch plate with both clutches in
neutral position. Lay a straightedge along the faces of the clutch plates and
turn the front clutch pin until the clutch plates are in line (Figure 24). Tighten
the holding nut, holding the clutch pin so it doesn’t turn,

Mount the intermediate {inside clutch) chain and replace the idier sprocket. Tighten
the chain.

NOTE: The intermediate chain goes over the idler sprocket, under the sprocket
on the front clutch and over the sprocket on the rear clutch.

Install the clutch linings onto the inside clutch plates. Make sure the linings fit
easily over the shouiders on the inside clutch plates. I a lining does not stide easily
over the shoulder, file or sandpaper the inside diameter of the lining until it fits

loosely on the shoulder.

If the lining is forced onto the shoulder of the clutch
plate it may crack the center member of the lining

and cause a lining failure after only a few hours service.

It must turn freely on the clutch plate.

Mount the outside clutch plates.

install the hardened thrust races and clutch thrust bearings on the outside clutch
plates. The hardened race is mounted on the shoulder of the clutch plate, followed
by the thrust bearing.

NOTE: Turn the thrust race mounted in the large hexagon thrust block (nut) and
the thrust race on the clutch plate to the sides that have not been in con-
tact with the thrust bearing. If both sides have been worn, replace the thrust
races. Install new thrust bearings. "

Loosen the self aligning portion of the large hexagon thrust block (nut) with the
handle of a screwdriver (Figure 25). If it cannot be loosened by this method, place
it into a vise or press and loosen it, being careful not to damage the wearing surface
of the hardened race.

Install the large hexagon thrust blocks (nuts).
Install the castle nuts and cotter pins.

With a straightedge, check the alignment of the upper jackshaft sprocket with the
outside clutch sprockets (Figure 26).
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12,

’ 14.

15.
16.

Reinstall the clutch drive (outside clutch) chain, tightening it hand tight (Figure 27).
It should be tight encugh so that it can be deflected 1/4” under 10 Ibs. spring scate
tension {Figure 28).

Install the gearcase cover.

Check the lever travel and adjust the clutches if necessary (See Routine Clutch Adjust-
ment).

Replace the protective clutch caps.

Replace the hydraulic lines to the clutch pins.

In most cases you will not be removing the forward and reverse clutches at the same time.

To remove one of the clutches and its actuating nut, proceed as follows:

1.
2.

10.

1.

Remove the protective clutch caps and the gearcase cover.

- Loosen the clutch drive (outside clutch) chain idler sprocket and remove the clutch

drive chain.
Remove the cotter pin from the castle nut and remove the castle nut.
Remove the hexagon clutch thrust block (nut).

Remove the thrust bearing and the hardened thrust race. Notice that the clutch thrust

bearing is mounted between two hardened clutch thrust races (Figure 15).

Remove the outside clutch plate and lining (Figure .16).

Loosen the intermediate chain idler. Remove the sprocket from the intermediate
idler (Figure 17). This is necessary to gain enough slack in the intermediate (Inside
clutch) chain so that the chain can be released from the inside clutch sprockets.

Remove the inside clutch plate, hardened thrust race and thrust bearing {Figure 18).

Remove the socket head shoulder screw that fastens the clutch actuating bar to the
actuating nut. Be careful to save the small spring washer which is located in the
actuating bar clevis (behind the actuating nut).

Remove the hydraulic tubeline {Figure 19).and clutch pin holding nut on the inside
of the loader frame.

Remove the clutch pin from the frame.

The clutch actuating nut is mated to the clutch actuating thread, which is fastened
to the clutch pin with a woodruff key. To change the clutch actuating nut and
thread, tap the assembly off the clutch pin and replace with a new thread and nut.

To reinstall a clutch, follow this procedure:

1.

C

Install the clutch pin, with an actuating thread and nut on it, into the clutch pin
mounting hole. Use a new lead washer each time. Turn the clutch holding nut onto
the clutch pin and draw the clutch pin up until it is just snug in the frame.

Fasten the actuating nut to the actuating bar. Be sure to insert the small spring
washer into the clevis behind the actuating nut. Be sure the washer doesn’t slip
off the shoulder of the socket head shoulder screw when you're tightening the screw.
This would cause it to be flattened against the back of the actuating bar clevis. Check
for straightness of the actuating bar. Straighten if necessary.

Remove these parts from the other clutch assembly:

A.  Cotter pin and castle nut.

B.  Hexagon thrust block (nut}, thrust bearing and race (Figure 15).
C. Outsilde clutch plate(Figure 16)and clutch lining.
D.

Inside clutch plate, thrust race and bearing (Figure 18).

-15-

Fig. 27  Tightening Clutch Drive Chain

)

Fig. 28  Checking Tension of Ciutch Chain

NOTE: Proper sprocket alignment and chain

tension are necessary for satisfactory
chain life.

Do not adjust or fully engage the
clutches until the side panel is in
place or you might jam the self-
aligning portion of the nut.
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E. Loosen the hydraulic tubeline at the clutch pin holding nut end. Loosen the
clutch pin holding nut slightly (this nut is located inside the lgader frame).

4. To insure positive clutch engagement the clutch pins are adjusted at this point:

A. Move the directional control lever forward so the hand grip is approximately
4" ahead of its neutral position (Figure 22).

B.  Turn the rear clutch pin so there is full thread contact between the actuating
nut and actuating thread (Figures 22 and 23).

NOTE: To turn the clutch pin, turn the castle nut onto the outside of the
clutch pin so the slots in the nut are toward the machine. Put a pin
through the slots in the nut and the hole in the pin. Turn the pin
with a wrench.

C. When the rear clutch pin has the right adjustment, tighten the clutch pin
holding nut. Use a wrench on the castle nut to hold the clutch pin while
you are tightening it.

D. Mount the inside clutch plates.

The clutch thrust bearing may fali from the end
of the clutch shoulder when an inside clutch is being
installed. Put a small amount of grease on the thrust
bearing to hold it on the shoulder, or hold it with your

fingers as you replace the clutch plate. Use a new thrust
bearing. Turn the hardened thrust races so an unworn
side comes in contact with the new thrust bearing.

E. Align the front clutch plate to the rear clutch plate with both clutches in
neutral position. ‘Lay a straightedge along the faces of the clutch plates
and turn the front clutch pin until the clutch plates are in line (Figure 24).
Tighten the clutch pin holding nut, holding the castle nut with a wrench
to keep the clutch pin from turning.

5. Mount the intermediate (inside clutch) chain and replace the idler sprocket. Tighten
the chain.

NOTE: The intermediate chain goes over the idler sprocket, under the sprocket
on the front clutch and over the sprocket on the rear clutch.

6. Install the clutch linings onto the inside clutch plates. Make sure the linings fit
easily over the shoulders on the inside clutch plates. If a lining does not slide
easily over the shoulder, file or sandpaper the inside diameter of the lining until it
fits properly..

If the lining is forced onto the shoulder of the clutch
plate it may crack the center member of the lining and

cause a lining failure after only a few hours service.
If must turn freely on the clutch plate.

7. Mount the outside clutch plates.

8. Install the hardened thrust races and clutch thrust bearings on the outside clutch
plates. The hardened race is mounted on the shoulder of the clutch plate, followed
by the thrust bearing.

NOTE: Turn the thrust race mounted in the large hexagon thrust {nut} and the
thrust race on the clutch plate to the sides that have not been in contact
with the thrust bearing. If both sides have been worn, replace the thrust

races. install new thrust bearings.

-16- M-444, M-500, M-600 Loaders



10.
11.
12.

13.

14.
15.

16.
17.

Loosen the self aligning portion of the large hexagon thrust block (nut) with the
handle of a screwdriver (Figure 25), If it cannot be loosened by this method, place
it into a vise or press and loosen it, (being careful not to damage the wearing surface
of the hardened race)or replace it with a new assembly.

Install the large hexagon thrust blocks {nuts).
Instal!l the castle nuts and cotter pins.

With the directional control lever in neutral, check the alignment of the upper jack-
shaft sprocket with the rear outside clutch sprockets (Figure 26).

NOTE: On the left side of the machine (with tapered jackshaft) align the belt,
then shim the upper jackshaft sprocket for alignment. Refer to page 12.

Reinstall the clutch drive (outside clutch) chain, tightening it hand tight (Figure
27). 1t should be tight enough so that it can be deflected 1/4" under 10 Ibs.
spring scale tension (Figure 28).

Be sure the intermediate chain has been tightened (Figure 29). It should require
15 lbs. spring scale tension to deflect it 1/4” (Figure 30).

Install the gearcase cover. Check the condition of the gasket.

Check the lever travel and adjust the clutches if necessary (See Routine Clutch
Adjustment).

Replace the protective clutch caps. Check the condition of the quad ring seals.

Replace the hydraulic lines to the clutch pins.

REPLACING CLUTCH NEEDLE BEARINGS

When replacing clutch needle bearings, press one bearing in from each side of the clutch
plate. The bearings should be pressed in so they>are flush with the outside of the hub
{Figure 31).

NOTE: if the chains are too tight, both bearings will work inward toward the center of

the hub.

VARIABLE SPEED DRIVE

£ mdidaian 4 B P
The variable speed drive mechanism on every Bobcat is factory adjusted, but it may, in time,

require further adjustment. Several conditions can cause loss of power through the variable

speed drive beit. They are listed below with their remedies:

1.

If the belt is bottoming and slipping in the drive (engine) sheave, the operator

should nudge the variable speed lever slightly toward higher speed. This will bring-

the sides of the sheave in to where they can grip the belt..

NOTE: Most belt bottoming and slipping can be avoided. Whenever the operator
places the variable speed in low speed position, he should nudge the lever
forward to move the belt slightly outward from the hub.

If the belt slips and is not bottoming, tighten it by turning the three nuts on the
spring loaded jackshaft sheave. Tighten these nuts evenly, one turn at a time. After
tightening each nut one turn, start the machine and check for slippage.

If the belt continues to slip, it may be worn too narrow to be gripped by the drive
sheave, in which case it should be replaced with a new belt. The spring loaded jack-
shaft sheave must be readjusted after replacing the belt. A new belt is 1-13/16"
wide at the top. When a new belt is installed adjust the three nuts on the spring
loaded jackshaft sheave so 1/4 inch of thread shows past the three nuts.

Do not overtighten the springlioaded jackshaft sheave

because this will cause the belt to wear excessively.

17-

NOTE:

Correct sprocket alignment is nec-

essary for satisfactory chain life.

Fig. 29 Tightening Intermediate Chain

Fig. 30 Checking Tension of Chain
P1-1279

Fig. 31 Replacing Clutch Needle Bearings
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DRIVE BELT REPLACEMENT (Split Jackshaft) (1.5 hr.]
On machines with a split jackshaft use the following procedure:

1. Remove the outside portion of the engine variable width sheave and hydraulic cylinder
assembly, located at the left rear of the machine, on the engine output shaft
(Figure 32). Clean the cylinder and hose before disconnecting the fitting. Plug the
c—ylinder port and hose to keep out dirt. '

NOTE: Observe whether there are any spacers between the variable speed cylinder
mounting bracket and the frame brackets. These spacers must be replaced
as they were (M-600 and M-500 gasoline and LP gas).

PI-1142

Fig. 32 Removing Engine Sheave Half

On machines with a swivel coupling, remove the swivel, then remove the
large holding nut to separate the sheave halves {M-600 and M-500 diesel,
M-600 and M-500 electric, M-444 gasoline and LP gas).

2. Remove the split jackshaft connector {(Figure 33). The connector must be replaced
in the same position as it was before removal. Matched ends are punch marked. Keep
the marked ends of the block toward the sheave.

3. Pass the worn belt between the shaft ends and replace it with a new belt.

4. Reinstall the split jackshaft connector, exactly as it was before. Four screw heads
should be up and four down. Retorque the eight connector screws to 18-20
ft. Ibs. torque. The screws must be tightened down evenly.

5. Pull the belt with a pry bar to force it into the driven sheave (Figure 34). This will
make it possible to replace the outside (engine) sheave half, Do not use a flat bar,
as it will damage the belt.

NOTE: The spring loaded variable width sheave will have to be readjusted after
a new belt is installed because a new belt is wider than an old, worn belt.

6. Reinstall the outside drive sheave half and reconnect the hydraulic hose. Align the
balance marks on the sheave halves when reinstalling.

Fig. 34  Pulling Belt into Driven Sheave
7. Check the belt alignment of the drive and driven sheaves (Figure 35).

| e’ WITH BELT AT HALF VARIABLE
2 © LAY A STRAIGHTEDGE ALONG DRIVE BELT REPLACEMENT (One Piece Jackshaft) (5 hr.]
& THE DRIVEN SHEAVE AS SHOWN

On machines with a one piece jackshaft, use the following procedure:

1.  Remove the outside portion of the engine variable width sheave and hydraulic cylinder
assembly, located at the left rear of the machine, on the engine output shaft (Figure
32). Clean the cylinder and hose before disconnecting the fitting. Plug the cylinder
port and hose to keep out dirt.

NOTE: Observe whether there are any spacers bstween the variable speed cylinder
mounting. bracket and the frame brackets. These spacers must be replaced as

they were (M-500 gasoline and LP gas).

Fig. 36 Checking Beit Alignment

On machines with a swivel coupling, remove the swivel, then remove the large
holding nut to separate the sheave halves (M-500 diesel, M-600 and M-600
electric, M-444 gasoline and LP gas).

2. Remove the protective clutch caps from both sides of the machine.

3. Remove both gearcase covers.

4. Loosen the clutch drive {outside clutch) chain tighteners and remove the clutch drive
chains.

5. Remove the sprocket retaining screws and the sprockets from both ends of the jack-
shaft.

18- M-444, M-500, M-600 Loaders
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10.

11.

12.

13.

14,

15.

NOTE: You may need to use a puller to remove the sprocket from the end of the
shaft. Remove the sprocket retaining screw from the jackshaft and remove
the retaining washers. Turn the screw back into the end of the shaft
{Figure 36).

Loosen the set screws in the hub of the stationary half of the driven sheave.

Drive the driven sheave assembly toward the right far enough so the square key can
be removed from the jackshaft.

Remove the square key and move the sheave assembly back toward the left.

Remove the bearing locking collar from each end of the jackshaft. Loosen the
set screw in the bearing locking coliar (Figure 37) and rotate the collar opposite
the shaft rotation until it is loose on the bearing (Figure 38). Rotating it about 3/4”
will unlock it. Rotating it too far will relock it {(backward).

Thoroughly clean that portion of the right end of the jackshaft which will be
driven through the right bearjhg.

Drive the jackshaft to the right (through the sheave} far enough to pass the beit
between the jackshaft and the machine sidewall.

Remove the worn belt and replace it with a new one.

To reassemble, align the jackshaft sprocket with the outside clutch sprockets on the
right side of the machine. When they are aligned, lock the bearing locking collar onto
the bearing hub by rotating it in the direction of shaft rotation (Figure 39}.
Tighten the locking collar set screw (Figure 37).

Mount the sprocket on the left end of the jackshaft and align it to the outer clutch
sprockets. Use shim washers if necessary. Lock the locking collar by turning it in the
direction of shaft rotation. Tighten the locking collar set screw (Figure 37).

NOTE: The spring loaded driven sheave will have to be readjusted after a new
belt is installed because a new belt is wider than an old, worn belt.

Reinsert the key and set screws in the driven sheave hub. Check the alignment
of the drive and driven sheaves {Figure 35). Move the driven sheave on the jackshaft
to align. Tighten the set screws.

DRIVEN SHEAVE REMOVAL (Split Jackshaft) (3 hr.]

To remove a driven (spring loaded) sheave, proceed as follows:

1.

Remove the outside portion of the engine variable width sheave and hydraulic

cylinder assembly, located at the left rear of the machine, on the engine output

shaft (Figure 32). Clean the cylinder and hose before disconnecting the fitting.

Plug the cylinder port and hose to keep out dirt.

NOTE: Observe whether there are any spacers between the variable speed cylinder
mounting bracket and the frame brackets. These spacers must be replaced
as they were (M-500 Kohler & M-600 Wisconsin).

On machines with a swivel coupling, remove the swivel, then remove the
large holding nut to separate the sheave halves.
Remove the protective clutch caps from the left gearcase cover.

Remove the gearcase cover.

Loosen the ciutch drive (outside clutch) chain tightener and remove the clutch
drive chain.

Remove the sprocket retaining screw and the sprocket from the end of the jack-
shaft.

NOTE: You may need to use a puller to remove the sprocket from the end of the
shaft. Remove the sprocket retaining screw from the jackshaft and remove
the retaining washers. Turn the screw back into the end of the jackshaft
(Figure 36).

Fig. 36 Pulling Upper Jackshaft Sprocket

Fig. 38 Removing Bearing Locking Collar

PI-1148

Fig. 39 Reinstalling Bearing Locking Collar

|
PL-1 149%

Fig. 40 Checking Sprocket Alignment
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Fig. 41 Removing Split Jackshaft

PI-1151

Fig. 44 Pulling Belt Into Driven Sheave

@’ WITH BELT AT HALF VARIABLE

@_ - LAY A STRAIGHTEDGE ALONG
o THE DRIVEN SHEAVE AS SHOWN

@él

DIMENSIONS _@ & (6) SHOULD BE THE SAME

CIERIH e

Fig. 45 Checking Belt Alignment

Remove the bearing locking collar from the jackshaft. Loosen the set screw in the
bearing locking collar (Figure 37) and rotate the collar opbosite the shaft rotation
until it is loose on the bearing (Figure 38). Rotating it 3/4" will unlock it. Rotating
it too far will relock it (backward).

Remove the split jackshaft connector (Figure 41). The connector must be replaced
in the same position as it was before removal.

Drive the jackshaft half toward the center of the machine with a rubber or plastic
maliet (Figure 42).

Pull the assembly into the opening in front of the engine and remove it by pulling
it straight up on all machines except the M-500 gasoline and LP gas (Figure 43).
On these models (M-500 gasoline and LP gas) take the assembly out through
the bottom of the machine.

These parts must be removed from the machine to make removal of the jackshaft
and sheave assembly possible.
A. On M-600 gasoline and LP gas machines, remove the following:

a. The hydraulic tubeline from the clutch lubrication manifold to the left
rear clutch pin.

b. Disconnect and remove the battery.

c. Remove the hydraulic lines from the variable speed control valve to the
check (lock) valve. if the machine is not equipped with a check valve, re-
move the hydraulic line from the variable speed control valve to the
variable speed eylinder hose.

B. On M-800 and M-500 diese! machines, remove the following:

a. The hydraulic tubeline from the clutch lubrication manifold to the left
rear clutch pin.

b. Remove the hydraulic lines from the variable speed control valve to the
check {lock) valve. If the machine is not equipped with a check valve, re-
move the hydraulic line from the variable speed control valve to the
variable speed cylinder hose.

To reinstall a driven {(spring loaded) sheave, proceed as follows: (Split Jackshaft)

1.

10.

Insert the assembly (spring loaded sheave and jackshaft half) into the machine
(Figure 43).

Install a variable speed belt over the jackshaft.

Reinstall the split jackshaft connector, matched ends together (Figure 41). Four
screw heads should be up and four down. Tighten the screws down evenly.

Pull the belt into the driven sheave with a pry bar (Figure 44). This will make it
possible to replace the outside {engine) sheave half. Do not use a fiat bar, as this
will damage the belt.

Reinstall the outside drive sheave half and reconnect the hydraulic hose. Align the
balance marks on the sheave halves when reinstailing.

Mount the sprocket on the end of the jackshaft. Align the sprocket with the outside
clutch sprockets (Figure 40).

Lock the bearing locking collar on the bearing hub by turning it in the direction of
shaft rotation {(Figure 39).

Tighten the locking collar set screw {Figure 37).

Reinstall the clutch drive chain. Tighten the chain hand tight (Figure 46). You should
be able to deflect the chain 1/4” using 10 lbs. of spring scale tension (Figure 47).

Reinstall the gearcase cover and protective clutch caps.
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11.

12.

DRIVEN SHEAVE DISASSEMBLY

Reinstall the split jackshaft connector and tighten the screws down evenly to 18-20
ft. tbs.

Check the belt alignment of the drive and driven sheaves (Figure 45). If the belt
is not properly aligned, do this:

A. Start the engine and move the variable speed belt to half variable position.
Stop the engine.

B. L.oosen the set screws on the hub of the stationary half of the sheave. Move
the sheave sideways on the jackshaft until proper alignment is achieved.

{.5 hr.]

To disassemble the driven sheave assembly after it has been removed from the machine,

follow this procedure: (tapered split jackshaft)

1.

o o s W N

To

9.

Remove the grease fitting.

Remove the three spring retaining nuts.

Remove the spring.

Remove the movable half of the sheave from the shaft.

A special wrench is available for this,

Remove the sheave retaining nut.

Remove the sheave half by tapping the end of the shaft on a block of wood
(Figure 48).

reassemble the sheave onto the tapered split jackshaft:

Tap the shaft into the tapered bore on the fixed half of the sheave (Figure 49).
Be sure the key is being included in the assembly.

Mount the retaining nut. Tighten the nut to 130 ft. Ibs. torque. Use a spanner wrench
or a punch and hammer.

Check the movable half of the sheave to determine the condition of the grease
seals. Replace the seals if they have been allowing grease to pass. Replace the
bushings if they are worn and aliowing the movable half of the sheave to vibrate
or wobble on the shaft.

Mount the movable half of the sheave on the shaft.
Mount the spring.

Loosen the nut on one of the guide bolts and slide the bolt through far enough
so a spring retaining nut can be started {Figure 50).

Retighten the nut on the guide boit to its former position.

Start the other spring retaining nuts and tighten them until they are flush with the
ends of the guide bolts.

Insert the grease fitting (Figure 51).

To disassemble the driven sheave assembly after it has been removed from the machine,
follow this procedure: (all except tapered jackshaft units)

1.

2
3.
4

Remove the grease fitting.
Remove the three spring retaining nuts.
Remove the spring.

Separate the sheave halves,

To reassemble:

1.

Check the movable half of the sheave to determine the condition of the grease seals.
Replace the seals if they have been allowing grease to pass. Replace the bushings if
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PI-1140

Fig. 47 Checking Clutech Drive Chain

PI-1154

Removing Sheave Half From Shaft

Fig. 48

PI-1155

Fig. 49 Driving Shaft Into Sheave

Fig. 50 Mounting Spring Retaining Plate
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INSERT THE FITTING

TURN THE
SPRING
CUNTIL 1T
TOUCKES
THE
FITTING
PI-1157

Insert The Grease Fitting

A-1103

MODEL PART NO. A
M-500G 6503352 3-7/8"
M-600D

M-500D

M-600G 6503348 4-1/4"
M-600E

M-500E 6503379 4’

Fig. 52  sSplit Tapered Jackshaft

Fig. 53 Remove Upper Jackshaft Sprocklet

* 51147

ng. 54

Piilis

Fig. 55 Reinstalling Bearing Locking Collar

they are worn and allowing the movable half of the sheave to vibrate or wobble on
the shaft.

Mount the movable half of the sheave over the guide bolts.
Mount the spring.

Loosen the nut on one of the guide bolts and slide the bolt through far enough
so a spring retaining nut can be started (Figure 50).

Retighten the nut on the guide bolt to its former position.

Start the other spring retaining nuts and tighten them until they are flush with the

ends of the guide bolts.

Insert the grease fitting (Figure 51). The grease fitting must be slotted relief type to

prevent overgreasing and seal damage.

NOTE: Not all tapered jackshaft halves are the same. See Figure 52 for dimensional
differences and models used on.

DRIVEN SHEAVE ALIGNMENT (Belt Alignment)

1.

Check to be sure the fixed half of the sheave is tight on the jackshaft, and has not
moved sideways on the shaft, causing belt misalignment. This can be checked by
laying a straightedge along the driven sheave with the beit at half variable position.
The belt should be parallel to the straightedge along its entire length {Figure 45).

Check the condition of the movable half of the sheave to see that it slides freely
on the shaft. It may have to be cleaned and relubricated, and new grease seals instalied.

Check the condition of the three sliding studs {guide bolts) and related oilite
bearings to be sure excessive wear has not caused wobbly motion (or vibration)
of the two sheave halves and belt breakage.

If the variable speed belt is not properly aligned it will be necessary to move the driven

sheave sideways until it is. On machines with tapered split jackshaft, do this:

10.

1.

Remove the ieft gearcase cover.

Loosen the split jackshaft connector.

Remove the clutch drive (outside clutch) chain.

Remove the sprocket retaining screw and the sprocket from the end of the jackshaft.

NOTE: You may need to use a puller to remove the sprocket from the end of the
shaft. Remove the sprocket retaining screw from the jackshaft and remove
the retaining washers. Turn the screw back into the end of the jackshaft
(Figure 53).

Remove the bearing locking coilar set screw {Figure 37) and the bearing locking collar
{Figure 54) from the jackshaft. Loosen the bearing locking collar by turning it
opposite the direction of shaft rotation.

Slide the jackshaft half to the desired position and tighten the 8 connector screws.
Tighten the screws evenly to 18-20 ft. Ibs. torque.

Recheck the alignment {Figure 45).

Reinstali and ‘tighten the bearing locking collar on the bearing hub. To tighten it,
turn it in the direction of rotation (Figure 55).

Mount the jackshaft sprocket. Use spacer washers to align the sprocket with the
outside clutch sprockets. Check the alignment (Figure 40). Install the sprocket
retaining washer and screw.

Reinstail the clutch drive chain. Tighten the chain hand tight (Figure 46). You should
be able to deflect the chain 1/4’" using 10 Ibs. of spring scale tension {Figure 47).

Reinstall the gearcase cover and the protective clutch caps.
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On machines without a tapered split jackshaft it is not necessary to remove the gearcase
cover and jackshaft sprocket when aligning the belt. Proceed as follows:

1. Loosen the two set screws which hold the driven sheave to the shaft. They are
located on the hub of the stationary half of the sheave (between the sheave assembly
and the machine sidewall),

2. Slide or drive the sheave in the direction needed to give proper belt alignment.
3. Recheck the alignment (Figure 56).

4. Tighten the two set screws securely.
UPPER JACKSHAFT BEARING REPLACEMENT [1.5 hrl]

Remove and replace an upper jackshaft bearing as foliows:
1. Remove the protective clutch caps and the gearcase cover.
2. Remove the clutch drive {outside clutch) chain.

3. Remove the sprocket retaining screw and the sprocket from the end of the jackshaft.
NOTE: You may need to use a puller to remove the sprocket from the end of the
shaft. Remove the sprocket retaining screw from the jackshaft and remove
the retaining washers. Turn the screw back into the end of the jackshaft

(Figure 53)..

4. Remove the bearing locking collar set screws (Figure 37) and the bearing locking
collar {Figure 54). from the jackshaft. Loosen the bearing locking collar by turning it
opposite the direction of shaft rotation.

5. Remove the four nuts which hold the bearing housing to the gearcase sidewall
and pull the bearing and housing from the shaft.

6. Insert a length of shaft material (same diameter as the jackshaft) into the bearing
and pull on the'shaft until the bearing becomes free of the housing (Figure 57).

To reinstall:

1. Place a new bearing vertically into the housing. You should be able to turn it
freely in the housing (Figure 58). 1f you can't, replace the housing with a new
one.

2. With a length of shaft material inserted into the bearing, rotate it into the housing
(Figure 57). It should not take over 200 in. Ibs. force to rotate the bearing into
the housing.

NOTE: The offset hub of the bearing must be toward the flanged side of the housing
(not at the flat mounting side).

3. When mounting the housing to the gearcase inner sidewall, use new sealing washers
behind the nuts to prevent oil leakage.

ENGINE VARIABLE DRIVE SHEAVE REMOVAL (1 nr)

Use the following procedure to pull an engine variable drive sheave (M-600D, M-500D &
M-600G):

1.  Remove the holding screw and machined holding washer (Figﬁre 59).

2. Remove the washer from the holding screw and replace the screw in the end of the
crankshaft. Turn it in until the head of the screw bottoms against the crankshaft.

3. Insert 1/4" cap screws into the tapped holes in the fixed sheave hub.

4. Mount a puller on the sheave half (Figu_re_sp) behind the cap screws.

Do not substitute a common flat washer for the -

WARN |NG machined holding washer when reassembling the vari-

able drive sheave to the engine shaft.

=1g)Y  WITH BELT AT HALF VARIABLE
L)

LAY A STRAIGHTEDGE ALONG
THE DRIVEN SHEAVE AS SHOWN

PI-1150

Fig. 57.

Removing Bearing from Housing

A-1104

Fig. 58

Checking Housing Tolerance

PI-1158

Fig. 59

Removing Holding Screw & Washer

Fig. 60

Mount Puller on Sheave Half
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PI-1160

Fig. 61 Pulling Sheave Half from Shaft’

7/8"

A-1101

Fig. 62 Location of Alignment Hole

Fig. 63  Removing Gearcase Cover

5. Pul the sheave half from the engine shaft (Figure 61).

Use the following procedure to pull an engine variable drive sheave (M-500G, M-444,
M-600E & M-500E).

1. Loosen the two set screws in the stationary sheave half.

2. Install a bearing puller (Figure 60), tightening the puller firmly behind the keys.
3. Pull the sheave half from the engine shaft (Figure 61).

DRIVE SHEAVE MODIFICATION (M-444, M-600D, M-500D, M-600E &
M-500E) 12 hr]

Replacing the roll pins in these sheave half assemblies with set screws will prevent possible
sheave damage due to roll pins working out of place. To modify, follow these steps:

1. Press the cylinder barrel into the sheave half as far as it will go. Use a long bolt
with large washers on each end to hold it in place.

2. Locate and drill a 19/64" hole (Figure 62).

3. Insert a 5/16" x 1/2" long roll pin into the hole. This will assure alignment when

drilling future holes.

4. Using the pilot holes in the sheave half, drill three 15/16"" holes through the cylinder
barrel.

5. Tap the holes 3/8" NC, but only to within 1/16” of cylinder barrel inner surface.

NOTE: It is important that the set screws bottom out in the threads of the cylinder
barrel. Use Loc-Tite®on the screws to keep them securely in place.

6. When assembling the sheave halves be sure to align the arrow on the movable half
to the chisel mark on the fixed half.

AXLE REMOVAL [Remove and Replace 2.5 hr. (front) 3.5 hr. {rear)]
To remove an axle from the Bobcat loader: (front axle)
1. Drain the oil from the gearcase.

2. Raise the side of the machine that the ax|é will be removed from.

3. Disconnect the linkage from the

foot pedals.
4. Remove the floor panels.

5. Remove the wheel from the axle

that is to be removed.

Fig. 66 Loosen the Final Drive Chains 6. Remove the gearcase cover (Fig

ure 63).

7. Loosen the intermediate (inside

clutch) chain (Figure 64).

8. Loosen the final drive chains (Fig-

ures 65 and 66).

9. Remove the oil cap at the end

Fig. 65 Loosen the Final Drive Chains

of the axle (Figure 67).
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15.

10.

11.

12.

13.

14.

Remove the cotter pin from the
castie nut and remove the castle
nut which holds the axle in place
{Figure 68).
and holding washers.

Remove the spacers

L.oosen the sprocket holding nut
with the special open end wrench.
Turn two hexagon head screws into
the end of the axle and turn the
axle with a bar. The wrench is used
only to hold the nut. You do not
have room inside the gearcase to
turn the wrench (Figure 69).

Remove the four outside axle hub
mounting nuts (Figure 70).

Drive the axle with a plastic or
rubber mallet (Figure 71) or use
a slide puller at the outside of the
machine. Remove the axle from the
machine (Figure 72).

Remove the sprocket holding nut
and flat locking washer from the
gearcase (Figure 73).

Remove the axle sprocket from the
gearcase. Check whether the spacer
sleeve has been removed from the
machine with the axle or fallen into
the gearcase.

AXLE BEARING AND SEAL
REPLACEMENT

To change an axle bearing or seal, do this:

1.

5.

1.

Remove the hub from the axle
shaft by tapping the end of the axle
on a block of wood (Figure 74).

Remove the axle bearing from the
axle shaft with a bearing puller
(Figure 75).

Install a new bearing and seal into
the axle hub (Figure 76). The outer

seal shouid be flush with the outer
edge of the hub. Both seal lips
must face inward.

Use a hollow tube slightly larger

than the axle shaft to drive the hub
and bearing assembly onto the shaft
(Figure 77) or use a hydraulic press
with an adapter tube.

Place spacer sleeve onto axle.

REINSTALLING AXLE

To reinstall the axle, proceed as follows:

Reinstall the axle sprocket in the
gearcase.

PI-1166

PL-1171

Fig. 69 Loosen Axle Sprocket Nut

Fig. 70  Removing the Outside Hub Fig. 71 Driving Axle with Mallet

PI-1168 l PI-1173

i
Fig. 72 Removing Axle from Machine Fig. 73 Remove Nut & Washer
PI-1174

Fig. 74 Removing Hub from Axle Fig. 75 Removing Bearing from Axie

PI-1170 PI1-1175
Fig. 76 Installing New Bearing & Seal Fig. 77 Driving Hub & Bearing onto Shaft
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PL-1167

Fig. 78 Bolting Hub to Frame

PI-1176

Fig. 80 Locking the Locking Washer

Fig. 81 Loosening the Intermediate Chain

2. Reinstall the axle in the machine.
3. Mount the flat locking washer and the holding nut on the axie. The threaded portion

of the rear axie sprocket holding nut must be away from the sprocket.

NOTE: In most cases a new locking washer will be required. The inside diameters of
the front axle and rear axle locking washers are different.

4. Bolt the outside hub to the loader frame (Figure 78).
5. Startthe sprocket holding nut.
8. Mount the inside bearing {Figure 79) spacers and washer.

7. Turn the castle nut onto the end of the axle and tighten it until the bearings have a
moderate preload (Figure 68).

8. Reinstall the cotter pin and dust cap on the inside end of the axle. Tighten the cap

"t

{Figure 67). Check the condition of the "o " ring seal.

9. Tighten the sprocket holding nut on the inside of the gearcase by using the special
open end wrench. The wrench is used only to hold the nut. You do not have room
inside the gearcase to turn the wrench.Thread two hexagon head screws into the end
of the axle and turn the axle with a bar.

10. Lock the sprocket holding nut into position by bending the locking washer over
one of the flats of the nut and over a flat spot on the sprocket hub. Use a barto
start bending the washer then use a hammer {Figure 80).

11. Tighten all chains in the drive (See Drive Chain Adjustment).
12. Replace the gearcase cover and protective clutch caps.

13. Replace the floor panels and reconnect the contro! pedal linkages.

AXLE SPROCKET REPLACEMENT (2.5 hr.(front) 3.5 hr. (rear)]

The rear axle shaft has short splines. It requires a short spacer sleeve and a long sprocket
anchoring nut. The front axle has longer splines. It requires a long spacer sleeve and a short
sprocket anchoring nut.

The fina! drive sprockets on the front and rear axles are identical.

Early machine models use a 42 tooth sprocket. Current machines use 41 tooth sprockets to
eliminate the offset or half links in the final drive chains. A 42 tooth sprocket requires a
77 pitch chain and a 41 tooth sprocket requires a 76 pitch chain.

The 41 and 42 tooth sprockets have different part numbers. Whenever replacing these
sprockets in the field be sure to count the number of teeth on the sprocket and replace it
with the proper part.

Using one 41 tooth and one 42 tooth sprocket on a side of the machine will cause chain
and sprocket breakage.

LOWER JACKSHAFT REMOVAL [Remove and Replace 3.5 hr.]

To remove the lower jackshaft assembly from the Bobcat:

1. Raise the side of the machine you will be working on and remove the wheels

from that side.
2. Remove the protective clutch caps and the gearcase cover.
3. Drain the oil from the gearcase.
4. Remove the linkage from the hydraulic control pedals and remove the fioor panels.
5. Loosen and remove all the drive chains:
A.  Loosen the clutch drive {outside clutch) chain and remove it from the machine.

B. Loosen the intermediate (inside clutch) chain (ngure 81). Disconnect the
chain and remove it from the machine. Use a chain disassembly tool to remove
the connector link.
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C.  Loosen the final drive chains. Loosen the outside holding bolts (Figure 65)
and the inside holding bolts (Figure 66). Remove the outside holding bolts
from the mounting holes (Figure 82). This will make it possible to raise the
final drive chains enough to disconnect them. Use a chain disassembly too!
to remove the connector links (Figure 83).

NOTE: Use a number 60 chain disassembly tool.

6. Remove the reverse drive clutch (nearest the front of the machine). This makes re-
moval of the lower jackshaft possible.

7. Remove the inside holding bolts (jackshaft mounting bolts).

NOTE: Turn the lower jackshaft sprocket so the large hole in the sprocket is
directly over the mounting bolt. Remove the bolt through the hole
in the sprocket. Repeat this to remove the second bolt.

8. Insert the over-center tank spreader to spread the gearcase panels enough so the
assembly can be removed (Figure 84).

9. Grasp the assembly and remove it from the machine by pulling forward and
up (Figure 84).

LOWER JACKSHAFT REPAIR

To install new bearings in the cluster

sprocket (final drive chain sprocket) pro-

L
PI-1180

Fig. 82 Removing the Outside Bolits

PI1181

Fig. 83 Disassembling Final Drive Chains

ceed as follows:

1.  Remove the outside mounting plate

by tapping with a hammer.

2. Remove the large sprocket from the

cluster sprocket.

3. Press new needle bearings into the

Fig. 84 Removing Lower Jackshaft

cluster sprocket.

NOTE: Press the bearings in so the
imprinted numbers are td—
ward the outside of the
sprocket (Figure 85). Do
not push both bearings in
from one side of the clus-
ter sprocket. If you try to

press on the rounded edge

TOWARD THE OUT-
SIDE OF THE SPROCKET

THE IMPRINTED
' NUMBERS ON THE
BEARINGS MUST BE

PI-1182

Fig. 85 Pressing Bearing into Sprocket

of the bedring, you will
flatten the end and damage

the bearing.

Bearings should be indent-
ed 1/16” inside the hub.

4. Fasten the large sprocket to the
cluster sprocket. Use Loc—Tite® (Fig-
ure 86) and torque the connector
screws to b5 ft. Ibs. (Figure 87).

Safety wire the connector screws

(Figures 88 and 89). Fig. 88  Safety Wire the Screws

Fig. 87 Torque the Connector Screws

Fig. 89 Safety Wire the Screws
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5. If a new mounting pin is required, press the old mounting pin from the insiuc
mounting plate and press a new mounting pin into place (Figure 90).

6. Install the inside thrust washer (Figure 91).

7. Mount the sprocket assembly onto the mounting pin with the large sprocket toward )
the inside mounting bracket.

8. Install the outside thrust washers (Figure 92).

9. Install the outside mounting plate (Figure 93).

Fig. 90 Pressing in New Mounting Pin LOWER JACKSHAFT REINSTALLATION

To reinstall a lower jackshaft assembly, follow this procedure:

1. Carefully install the assembly into the gearcase (Figure 84).. Use an overcenter
tank spreader to spread the sidewalls of the tank and make instailation of the lower
jackshaft possible.

2. Turn the lower jackshaft sprocket so the large hole in the sprocket is over one of the
mounting holes in the gearcase inner sidewall.

Insert the inside holding bolts (jackshaft mounting bolts) into their mounting holes
through the large hole in the jackshaft sprocket.

PI-1186

NOTE: On early machines with coarse threaded bolts, replace with the new heat
treated fine threaded bolts and lock nuts (Clark part number 6504934).

Fig. 91 Installing Inside Thrust Washer

3. Reconnect the final drive chains. Use a gripping plier to press on the connector
links (Figure 94). it will be impossible to force the connector link onto the pins

with a single plier gripping action. Press, then release the plier and tighten the plier

grip for another gripping action. Repeat this until the link has been forced all the

way into position.
NOTE: Use only a press-on type connector link. There is not enough room between J
the chains in the cluster sprocket area for a cotter pin or spring clip type

connector link.

Do not re-use a press-on connector link,

4, Install the outside hoIdingA bolts (jackshaft mounting bolts) (Figure 82).

NOTE: Use heat treated fine threaded bolts and lock nuts,

5. Install the front clutch assembly.

Fig.93  Instailing Outside Mounting Plate 6. lInstall the intermediate chain (Figure 95). Use a length of bent wire to pull the chain

around the lower jackshaft sprocket.

NOTE: The intermediate (inside clutch)
chain goes over the tightener,
under the sprocket on the front
clutch, over the sprocket on the

rear clutch and around the large

NI . sprocket on the lower jackshaft. )
PI-1190

Fig. 94 Reconnecting Final Drive Chains Fig. 95 Installing Intermediate Chain
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7. Reconnect the intermediate chain with a gripping plier (Figure 96).

8. Install the clutch drive (outside clutch) chain.

9. Tighten all the chains in the drive {See Drive Chain Adjustment).

C 10. Replace the gearcase cover and protective clutch caps.

11. Replace the floor panels and reconnect the control pedal linkages.

DRIVE CHAIN ADJUSTMENT

On new machines or on machines which have had chain or sprocket replacement we rec-
ommend that chain tension be checked every ten hours for the first 50 hours. Chain tension
should be checked every 50 hours thereafter, or more often if necessary.

To check chain adjustment, do this:

1. Place a block under the rear of the Bobcat and raise the machine with the boom.
All four wheels must rise from the ground.

2. Shut off the engine.

3. Lock the directional control levers in forward position.

4, Try to turn the wheels in both directions by hand. There should be no free play.
The chains should be taut.

If you notice any free movement, adjust the drive chains:

This operation requires that you remove the gearcase
covers, which means that the lubrication and hydraulic
oil reservoir, and the drive mechanism, will be open
to the air. DO THIS JOB IN A CLEAN AREA, away
"from dirt and blowing dust.

Do not run the machine with the side panel open.

1. Remove the protective clutch capé and the gearcase cover.

2, Tighten the final drive chains, taking these steps:

A.
B.

Loosen the two outside lower jackshaft mounting bolts {Figure 97).

Remove the linkage from the hydraulic control pedals and remove the floor

panels.

Loosen the two inside lower jackshaft mounting bolts, opposite the two outside

nuts (Figure 98).

Insert a pry bar in the hole provided in the large jackshaft sprocket and
pry up until the final drive chains are taut. {t may be necessary to tap the face
of the sprocket with a soft hammer while prying to assure proper alignment.
The jackshaft sprocket may shift 1/4’" forward or backward in order to main-

tain the proper tension on both chains at the same time.

Use a bar to hold the rear edge of the large sprocket away from the gearcase
inner sidewall while prying. This will keep the sprocket from interfering with
the front final drive chain after the lower jackshaft mounting bolts are
retightened {Figure 99).

When the chains have the proper tension, tighten the inside front holding nut
(Figure 100). it is important that this nut be tightened first. Next, tighten the

outside nuts (Figure 97). Tighten the inside rear nut. Tap the face of the large
jackshaft sprocket to align. On early machines with coarse threaded bolts, re-

place with the new heat treated fine threaded bolts and lock nuts and tighten *

to 110 ft. Ibs torgue.

Fig. 96 Reconnect intermediate Chain

Fig. 97 Loosening Outside Mounting Bolts

PI1-1193

Fig. 100  Tightening Inside Front Nut
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, P1-1194]

Fig. 101

Check Final Drive Chain Tension

Fig. 102  Loosening Intermediate Chain

Fig. 103  Tightening Intermediate Chain

Fig. 104  Check Intermediate Chain Tension

F. Check the final drive chain tension. You should have about 1/4" deflection on
the chains using 40 Ibs. of spring scale tension(Figure 101). |f necessary, loosen

or tighten the chain to get the desired 1/4"' chain defiection.

G.  With the directional control lever in neutral position, turn one of the wheels a lit-
tle at a time, and check the chain tension by pulling up on the chain by hand. If
a final drive chain does not have the same tension throughout a full revolution,
it indicates an out-of-round.sprocket on either the lower jackshaft or the axle.
Replace any out-of-round sprockets with new ones, and recheck.

3.  Tighten the intermediate (inside clutch) chain, taking these steps:

A. Loosen the two nuts on the top front idler-sprocket chain tightener located
inside the gearcase (Figure 102).

B. Insert a pry bar above the idler bracket and pry up on the bar until the chain is
taut {Figure 103). Be careful to avoid damage to the upper lip of the gearcase

opening.

C. Tighten the two nuts on the idler bracket securely. Tighten the small nut
(1/2"') to 85 ft. Ibs. torque and the large nut 9/16") to 110 ft. Ibs. torque
while holding the idler bracket to maintain proper chain tension.

D. Check the intermediate (inside clutch) chain tension. You should have
about 1/4” deflection on the chain using 15 Ibs. of spring scale tension
(Figure 104). If necessary, loosen or tighten the chain to get the desired 1/4”

chain deflection.

E. With the directional control lever in neutral position, turn one of the wheels.
a little at a time, and check the chain tension by pulling on the chain by
hand. If the intermediate chain does not have the same tension throughout
a full revolution, it indicates an out-of-round sprocket on the lower jackshaft on
either of the inside clutch plates. Replace any out-of-round sprockets with new

ones and recheck.
4. Tighten the clutch drive {outside clutch) chains, taking these steps:
A. Loosen the two nuts on the outside of the gearcase panel.

B. Pull the idler sprocket forward until the chain has proper tension. DO NOT
OVERTIGHTEN., Overtightening will cause excessive chain noise.

C. Tighten the two nuts to 30 ft. Ibs. torque while holding the idler sprocket
forward (Figure 105).

After securing the idler sprocket, make sure the sprocket
on the tightener is not interfering with the sprockets
on the clutch or jackshaft. If the tightener must be
set forward this far to tighten the chain, remove one

link from the chain.

D. Check the clutch drive (out-
side clutch chain tension. You
should have about 1/4" de-
flection on the chain using 10

Ibs. of spring scale tension
{Figure 106).
loosen or tighten the chain
to get the desired 1/4" chain
deflection.

If necessary,

Fig. 105

Tightening Clutch Drive Chain

Fig. 106 Checking Clutch Chain Tension 5. After all chains are secure, turn the
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10.

wheels on each side of the machine through a full revolution to check for interference
of any of the chains with the gearcase sidewall, other chains, or other sprockets.
If necessary, readjust.

Replace the gearcase covers.
Replace the protective clutch caps.
Replace the floor panels and the hydraulic control pedal linkages.

Start the machine and let it run for several minutes while moving the directional
control levers back and forth. Shut off the machine and check for oil leaks around
the gearcase cover and protective clutch caps.

With the chains properly adjusted and no apparent leaks, remove the blocks from
under the Bobcat and lower it back to ground level.
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TROUBLESHOOTING THE DRIVE SYSTEM

PROBLEM

POSSIBLE CAUSE

POSSIBLE CORRECTION

PAGE

Sudden increase in directional control
lever travel in one direction.

A clutch thrust bearing has failed.

Replace with a new thrust bearing.
Always turn around or replace the
thrust races when a thrust bearing
is replaced.

The threads are stripped from the
actuating nut.

Replace the actuating nut; also the
actuating thread on the clutch pin
Adjust the clutch pin
for proper thread contact between

if necessary.

the new actuating nut and thread

The splines on the directional control
lever and linkage shaft are badly worn,
causing the lever to jump the splines.

Replace the directional control lever
and lever linkage shaft. Be sure to

install a screw in the new lever.

Ditectional control lever side play.

The screw is missing from the direct-
ional control lever.

Replace the screw after checking the
condition of the splines.

The splines are worn in the lever or on the
linkage shaft.

Replace the parts showing excessive wear.

The mounting nut is worn,

Replace the nut.

The directional control linkage inside
the tanks is interfering with the chains,
indicated by a growling nojse.

The directional control lever linkage
shaft is not tight in the directional
control lever.

Tighten the screw in the directional
control lever. Replace the splined
mating parts if the splines show ex-

cessive wear.

The small spring washers are not in
place on the actuating bar.

Remove the shoulder screw (socket
head) holding the actuating nut into
the actuating bar and insert washer
behind the actuating nut flange. Be
sure the washer does not slip off
the shoulder of the screw and flat-
ten against the back of the clevis
when assembling the unit.

13

The actuating bar is warped so that it inter-
feres with the chains or inside gearcase wall.

Examine the actuating bar (outside the
machine). A small amount of warpage may
not cause problems. However, if warpage is
excessive straighten or replace the actuating
bar.

The actuating nut is bottoming against the
tank wall.

Adjust the clutches.

The linkage bar is too thick. It interferes
with the chains or inside wall of the gearcase.

Grind the excess material from the finkage
bar or replace the bar.

The clutches will not engage properly.

Actuating thread bottoming against tank.

Readjust clutches.

The bearings are not properly located in the
clutch plate hubs.

The clutch plate bearings (two bearings in
each hub) should be pressed into the hub
only far enough so one bearing is flush
with each end of the hub.

17

The large hex nut hangs up on the gearcase
cover.

Reposition the nut.
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PROBLEM

POSSIBLE CAUSE

POSSIBLE CORRECTION

PAGE

The directional control clutches will

The actuating threads and nuts are

Replace the actuating threads and nuts

not remain engaged. The levers will worn. if you want the directional control
return to neutral when released. levers to remain engaged when placed in 12
an engaged position (forward or re-
verse.)
The actuating nuts are excessively Replace the actuating nuts.
hardened. 12
The clutches will not disengage prop- Full thread contact has not been main- Replace the unevenly worn actuating
erly (Excessive force may be necessary tained between the actuating threads threads or actuating nuts.
to disengage them). and actuating nuts. The threads and 13
nuts are worn unevenly, causing
sticking or jamming.
Keep the clutches properly adjusted. 13
Clutch Slippage The clutch pins are not adjusted prop- Adjust the rear clutch pin to obtain
erly. One actuating nut is bottoming full thread contact when the steering
against the tank wall before the other lever is 4" forward of center. Align 2
engages the clutch fully. the front inside clutch plate with the !
rear inside clutch plate with lever in
neutral position.
Using too much counterweight. Reduce the counterweight to make turning
easier.
Using wrong oil. Replace with correct oil.
Premature clutch thrust bearing fail- The hardened races on the clutch Replace the bearing and turn or re-
ure. plates may be rough or pitted, caus- place the hardened races. |f one 13
ing seizing of the bearing. thrust bearing on a clutch fails, re-
place them both.
The operator may be using too much lever Use only enough lever pressure to engage
pressure. and maintain drive.
Check the hardened races for pitting and
roughness.
Improper counterweighting. Use proper counterweighting.
The hardened race in the self-align- Tap the face of the self-aligning nut
ing nut may not be free to align the each time it is removed to be sure
bearings. the hardened race is free in the nut. 14
(It may be necessary to use a press
or vise to loosen the race.)
Premature clutch lining failure or ex- Nicks on one or both of the clutch Replace the clutch face and lining.
cessive wear. faces. 14
Improper clutch adjustment — The Replace the clutch lining and adjust
clutches are adjusted too tightly. the clutches for 3 to 4 inches of 11

lever travel from neutral.

One or more of the clutch lubri-
cation tubelines is plugged.

Remove the tubelines and check for
obstructions.
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PROBLEM

POSSIBLE CAUSE

POSSIBLE CORRECTION

PAGE

Clutch lining breaks and falls out of
the clutch.

The clutch lining has been forced onto
the shoulder of the inside clutch plate,
cracking the lining.

Whenever you replace a clutch lining,
be sure that it fits loosely on the
shoulder of the inside clutch plate.
Do not force it onto the shoulder.

14

Excessive clutch drive chain wear.

The upper jackshaft sprocket is not
in line with the outer clutch sprockets.

Align, with a straighedge, the upper
jackshaft sprocket with the outer
clutch sprockets. Use shim wash
ers behind or in front of the sprocket

as required.

14

The chain is adjusted too tightly.

Tighten only hand tight.

15

Oil leakage past the upper jackshaft
bearings.

The bearing is backward in the bear-
ing housing. The shaft may have turn-
ed inside the bearing, scoring the shaft.

Remove the jackshaft and check the
shaft for scoring. Insert the bearing
in the housing so that the machined
offset on the bearing hub is toward
the inside of the tank. Lock the lock-

ing collar over the offset.

23

The seal in the bearing is leaking.

Replace the bearing.

23

The gasket is allowing leakage past the
bearing housing.

Tighten the housing mounting bolts.

Replace the gasket

The bearing fits the housing too tightly
because of a too large housing di-
mensional ‘tolerance.

Replace the housing with one which
has a larger bore.

23

The grease fitting on the variable
speed driven (spring loaded) sheave
is breaking off repeatedly.

The spring is striking the fitting when
it compresses, breaking it off.

Turn the spring so a coil sets up next
to the new fitting on the sheave side of
the fitting.

22

Drive Belt Slipping

The belt is bottoming on the hub of
the drive sheave.

Instruct the operator to nudge the
lever forward slightly to move the
belt slightly outward from the hub
whenever he places the variable speed
into low speed position.

17

The spring loaded jackshaft sheave is
not adjusted properly.

Tighten the three adjusting nuts even-
Restart the
machine and check for slippage.

ly, one turn at a time.

17

There is grease on the faces of the
drive or driven sheave halves.

Clean the grease from the faces of the
sheaves and relubricate. Do not over-
grease.

The belt is worn too narrow to grip
the sheaves.

Replace the belt.

17
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PROBLEM

POSSIBLE CAUSE

POSSIBLE CORRECTION

PAGE

Drive Belt Breakage

The driven (spring loaded) sheave has
moved sideways, causing belt misalign-
ment.

Move the driven sheave so correct
alignment of the belt is obtained.
The belt should run paraliel to the
outer edge of the sheave.

17

The spring loaded sheave is adjusted
too tightly.

Back the nuts off the studs until the

belt will slip when you start the engine.

Stop the engine and tighten the nuts
one turn at a time until the belt no
longer slips.

17

The movable half of the driven sheave
is not sliding freely on the jackshaft.

The movable half of the sheave should
be cleaned and re-lubricated. New
grease seals may have to be instailed.

17

The movable half of the driven sheave
is not sliding freely on the shaft due to
the grease fitting not taking grease.

The movable half of the sheave should
be cleaned. A new grease fitting should
be installed and the sheave lubricated.
Do not overgrease.

17

The three sliding studs and the oilite
bearings on the driven sheave are
worn, causing vibration.

Replace any excessively worn parts,
including the sheave halves if neces-
sary.

17

The engine has come loose in its
mountings, causing it to shift position.
This causes sheave misalignment.

Relocate the engine, reworking the
mounting holes if they have been en-
larged through vibration. The variable
speed drive and hydraulic pump must
be realigned to the engine.

The bore of the fixed half of the driven
sheave is worn, allowing the sheave to
wobble.

Replace the sheave and jackshaft.

Too high raising pressure.

Decrease to specifications.

Chains are tight but there is free
play in the wheels

The sprocket anchoring nuts are loose.

Tighten and lock the nuts.

Worn axle splines or cluster sprockets.

Replace.

Axle Sprocket Breakage

(Cont'd)

Using sprockets with the wrong num-
ber of teeth.

When replacing sprockets, be sure they
have the right number of teeth for the
chain being used.

26

Chain breakage, caused by using the
wrong type chain.

When replacing drive chains, use only
chain rated the same as the original
(special} chain.

26

Chain breakage, caused by using the
wrong type chain connector.

Use only the same type chain con-
nectors as were removed. Do not re-
use press type chain connectors.

27

Chain breakage, caused by chain inter-
ference.

Be sure you have sufficient chain
clearance whenever you tighten the
drive chains.

30

35
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PROBLEM

POSSIBLE CAUSE

POSSIBLE CORRECTION

PAGE

Axle Sprocket Breakage
(Cont'd)

Chain breakage, caused by out-of-round

Be sure to check all sprockets for

sprocket. out-of-roundness whenever you tight- 30
en the chains.

There is no spacer on the axle to hold Be sure these spacers are reinstalled 2%

the sprocket in place. during axle replacement.

Excessive Axle Breakage Loading the bucket with the front wheels Load only with all four wheels on the ground

off the ground. to prevent excess {oad on the rear wheels and

{usually occurs on back wheels.} axles.

Hitting obstructions with the wheels. Slow down for obstructions.

Chain breakage, caused by using the When replacing drive chains, use only

wrong type chain. chain rated the same as the original 26
(special) chain.

Chain breakage, caused by using the Use only the same type chain con-

wrong type chain connector. nectors as were removed. Do not re- 27
use press type chain connectors.

Chain breakage, caused by interference be- Be sure you have sufficient chain clearance

tween chains. whenever you tighten the drive chains.

Improper counterweighting. Use proper counterweighting.

Using solid type tires. Reduce speed when using solid tires.

Final drive chain breakage. Operating with loose chains. Adjust the final drive chains to 1/4”
deflection using 40 Ibs. of spring scale 30
force.

Operating with out-of-round sprockets. Be sure to check all sprockets for out
of-roundness whenever you tighten the 30
chains.

Worn chains and sprockets. Replace.

Using an axle sprocket with the wrong Be sure all axle sprockets have the

number of teeth on one axle. same number of teeth. 26

Operating with tires of different dia- Use the same air pressure in all tires. 7

meter on a side of the machine.
Rotate tires. 7

Operating with solid type tires. Replace with pneumatic tires.

Check chain condition daily; adjust when
loose.

fForeign objects in tanks. Remove,

Excessive drive chain wear or Loading the bucket with the front Load only with all four wheels on the

breakage. wheels off the ground. ground to prevent excess load on the
rear final drive chain.

Chains are too loose. Tighten to proper tension. 30

Chains are too tight Loosen to proper tension. 30

{Cont'd) Using wrong type chain. Use only recommended chain.
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POSSIBLE CAUSE

POSSIBLE CORRECTION

PAGE

Excessive drive chain wear

Interference between chains.

Check for interference whenever tight-

. . 30
(Cont'd) ening the drive chains.
Using too much counterweight. Reduce counterweight. 7
Chain interference The lower jackshaft sprocket is mis- Whenever the final drive chains are be-
aligned, causing the intermediate chain ing tightened, the rear of the large
to interfere with the final drive chain. sprocket should be heid away from the
gearcase sidewall with a bar. After 30
tightening the chains, the drive should
be turned through a full revolution to
check for chain interference.
The directional control linkage is inter- Check for interference and correct as
fering with the intermediate chain. necessary.
Axle sprocket holding nuts are loose. Tighten and lock them. 25
Loud growling noise in the drive sys- The clutch drive chain is too tight. Loosen, and retighten only hand tight. 30
tem.
(Machine is standing still with the Chains are misaligned and interfering Retighten all the drive chains, then
engine running) with other chains or sprockets. turn the drive through a full revolu- 30
tion to check for interference.
The upper jackshaft bearings have Replace the bearings, locking the new
failed. bearings to the shaft with the offset 23
locking collars.
{Machine is in motion) The intermediate chain is too tight. Loosen, then tighten to‘proper tension, 30
The intermediate chain is too loose, Tighten to proper tension.
causing the inside clutch sprocket {re- 30
verse drive clutch) to slip on the chain.
The lower jackshaft sprocket is loose, Retighten all the drive chains, then
causing growling in one direction of rotate the drive through a full re 30
travel. volution to check for interference.
The gearcase cover is difficult to in- The self-aligning {large hex) nuts are Turn the seal-aligning nuts to obtain
stall. not turned with a flat on top. a flat on top. The holding bar on the
gearcase cover must rest on these flats.
The clutch drive chain is too tight, Loosen the chain and retighten only 30
drawing the clutch pins together. hand tight.
The intermediate chain is too tight. Loosen and retighten to proper ten- 30
sion.
Oil leakage past the clutch pin caps. The cap is loose. Tighten.

The quad ring seals are not properly
seated in their grooves in the caps.

The quad ring seals are cracked or
broken.

Replace the quad ring seals and place
them carefully in their grooves in the
caps. Spread a little oil around the
quad ring seals before replacing the
caps.
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