INTRODUCTION

GENERAL DESCRIPTION

This section has the description and the repair pidre traction motor turns a speed reducer that is at-
cedures for the drive axle, speed reducer and diffexehed to the pinion shaft of the differential. The
ential for the following series of electric lift trucks:hypoid ring gear and pinion part of the differential
assembly is also a one-stage speed reducer. The ring
E20-30BS gear transfers power through the differential assem-
E20-30BH (Europe only) bly to the axles. The differential assembly permits
the axles to rotate at different speeds when the lift
The hubs are different between the “BS” series amdck is turned. The brake drums and drive wheels
the “BH” series, but the repair procedures are sinaire connected to the hubs. Different tire clearances
lar. are necessary for cushion tires (BS) and pneumatic
tires (BH). The outer axles and hubs are different for
the two series of lift trucks, but the operation is the
same. See Figures 1 and 2.

REPAIRS
REMOVAL OF THE DRIVE AXLE D. To remove the outer bearing cone, push on one
(E20-30BS) (See Figure 1) side of the wheel and then on the other. Remove the

bearing cone and protect it from dirt. Loosen the ad-
A. Remove the nuts for the drive axle. Hit the axJgstment of the brake shoes as necessary to remove
flange with a large hammer to loosen the tapered ddtae brake drum and wheel.
els. Remove the axle.

E. Raise or lower the lift truck as needed to slide the

CAUTION wheel and brake drum assembly from the lift truck.
A Do not hit the studs with the hammer. )
F. If the bearing cups must be removed from the hub,

use a puller or a brass driver. The inner bearing cup

B, T”t the l_Jprights k_Jackward. Put bIo_cks under tr?ﬁust be removed to replace the oil seal inside of the
uprights. Tilt the uprights forward to raise the Wheqjﬁjb

from the ground.

G, If the brake drum must be removed from the wheel
?&' repairs, remove the wheel nuts, lock washers,
and tapered dowels.

C. Loosen the lock plate and remove the bearing
justment nut and lock plate.
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1. WHEEL AND TIRE b ! - — ’ :
2. BRAKE DRUM L ) !
3. INNER BEARING CUP - e p—
4. INNER BEARING CONE )
5. SPECIAL WASHER \
6. SNAP RING
7. OIL SEAL \
8. AXLE HOUSING \ '
9. LOCK NUT [40 N.m (30 Ibf ft)]

10. BACK PLATE “--.‘h________,_//

11. 0-RING

12. BEARING ADJUSTMENT NUT

13. LOCK PLATE

14. AXLE

15. QUTER BEARING CONE

16. OUTER BEARING CUP

17. AXLE NUT, LOCK WASHER, AND TAPERED DOWEL [80 N.m (60 Ibf ft)]

18. WHEEL NUT, LOCK WASHER, AND TAPERED DOWEL [80 N.m (60 Ibf ft)]

FIGURE 1. E20-30BS DRIVE WHEEL AND AXLE ARRANGEMENT
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INSTALLATION REMOVAL OF THE DRIVE AXLE
(E20-30BH) (See Figure 2)
A Install_a new oil s_eal (I.tem /, Figure l) and IUb”ZAh Tilt the uprights backward. Put blocks under the
cate the inner bearing with grease. Install seal with . . : .
. : uprights. Tilt the uprights forward to raise the wheels
spring toward outside of truck.
from the ground.

B. Slide the brake drum and wheel assembly on tIl:?:'.eThe wheel nuts hold the wheel assembly and the

axle housing. axle to the hub. Remove the wheel nuts and remove
CAUTION the wheel assembly. Remove the four socket head

Do not damage the seals when installingcapscrews that hold the axle flange to the hub. Hit the

the hub assembly. axle flange with a large hammer to loosen the axle.

Remove the axle.

C. Install the outer bearing, lock plate, and bearing

adjustment nut CAUTION
J . A Do not hit the studs with the hammer.

D. Tighten the bearing adjustment nut to 200 N.m (150

Ibf ft) while rOtating the wheel. Loosen the bearir@. Loosen the lock p|ate and remove the bearing ad-
adjustment nut. Tighten the bearing adjustment nuj{8tment nut and lock plate.

34 N.m (25Ibf ft). Bend the tabs of the lock plate to

hold the bearing adjustment nut in position. D. To remove the bearing cone, push on one side of
o - the brake drum and then on the other. Remove the
E. Use grease to hold the O-ring in position on th@aring cone and protect it from dirt. Loosen the ad-

hub. For models that do not use an O-ring, use a ligstment of the brake shoes as necessary to remove
uid sealant. Apply the sealant to the axle flange. the brake drum.

F. Install the axle. Install the tapered dowels, l0€X |f the bearing cups must be removed from the hub,
washers, and nuts. Tighten the nuts to 80 N.m (60{fe a puller or a brass driver.

ft).
The inner bearing cup must be removed to replace
G. Fill the axle hOUSing to the fill and check plug".e oil seal inside of the hub.
with gear oil. Wait five minutes for the oil to flow to
the hubs before checking the oil level again.
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WHEEL AND TIRE
WHEEL NUT

[200 N.m (150 Ibf ft}]

. O-RING

.OUTER BEARING CUP

. OUTER BEARING CONE

. LOCK PLATE

. AXLE

. BEARING ADJUSTMENT NUT
. SOCKET HEAD CAPSCREW

OIL SEAL

BRAKE DRUM

BACK PLATE

AXLE HOUSING
SPECIAL WASHER

NUT FOR AXLE HOUSING

v

[270 N.m (200 Ibf ft}]
16. LOCK NUT [40 N.m (30 Ibf ft)]
17.INNER BEARING CUP
18. INNER BEARING CONE
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FIGURE 2. E20-30BH DRIVE WHEEL AND AXLE ARRANGEMENT
INSTALLATION D. Tighten the bearing adjustment nut to 200 N.m (150
Ibf ft) while rotating brake drum. Loosen the bearing
A. Install a new oil seal and lubricate the inner beaidjustment nut. Tighten the bearing adjustment nut to
ing with grease. 34 N. m (25 Ibf ft). Bend the tabs of the lock plate to

hold the bearing adjustment in position.
B. Install the brake drum and hub housing on the axle.

E. Use grease to hold the O-ring in position on the

CAUTION _ _hub. For models that do not use an O-ring, use a lig-

A Do not damage the seals when installingig sealant. Apply the sealant to the axle flange.
the hub assembly.
C. Install the outer bearings, lock plate, and beariRginstall the axle. Install the four 1/4 UNC x 1 inch
adjustment nut. socket head capscrews that hold the axle to the hub.



G. Install the wheel. Tighten the wheel nuts to 20UHEELS AND TIRES

N.m(150 Ibf ft).
E20-30BS

The E20-30BS series of lift trucks use cushion tires.
H. Fill the axle housing to the fill and check plugrhe tire tread can be either smooth or with lugs. Do
with gear oil. Wait five minutes for the oil to flow toy ot mix types of tread on the lift truck. See Figure 3
the hubs before checking the oil level again. for the tire sizes and part numbers.

SMOOTH TREAD

TIRE & PART NUMBER MIMENSION TIRE
WHEEL A MATERIAL
ASSY TIRE WHEEL

259638 25644 18 X 8 X 12-1/8 184155 0

259639 (259645 18 X 7 X 12-1/8 184155 0

250640 | 259646 18 X 9 X 12-1/8 184155 1 ELECTRIC
259641 | 259647 18 X 5 X 12-1/8 118782 114 COMPOUND

2b9642 1259648 18 X 6 X 12-1/8 | 118782 144
209643 1250648 18 X 6 X 12-1/8 | 118782 1-1/4
335387 (332348 18 X 8 X 12-1/8 | 184155 1/2

266070 |259645 18 X 7 X 12-1/8 | 260475 1
263129 (237209 18X 6 X 12-1/8 | 118782 { 1-1/4 o
263141 (237212 18X 8 X 12-1/8 | 184155 0 NON-MARKING -0
263143 | 237214 18 X $ X 12-1/8 | 184155 1 COMPOUND
263127 | 237200 18 X 6 X 12-1/8 | 118782 114
263121 (237193 18 X 5X 12-1/8 | 118782 1/4 DIMENSION “A” IS THE DISTANCE
263123 (237193 18X 5X 12-1/8 | 118782 | 1-1/4 THE TIRE RIM PROJECTS BEYOND
263137 | 237198 18 X 8X 12-1/8 | 184155 0 POLYURETHANE THE WHEEL
LUG TREAD
TIRE & PART NUMBER DIMENSION TIRE
WHEEL g MATERIAL
ASSY TIRE WHEEL
806216 | 806222 18 X 5 X 12-1/8 1/4
806217 [806223 1B X 6 X 12-1/8 | 118782 114
806218 |806223 18 X 6 X 12-1/8 | 118782 |  1-1/4 ELECTRIC
263130 [259810 18 X 7 X 12-1/8 | 184155 0 COMPOUND
263131 (250811 18 X 8X 12-1/8 | 184155 0
260628 |259812 18 X 9 X 12-1/8 | 184155 1
266072 | 259810 18 X 7 X 12-1/8 | 260475 1

M1

TIRE DIMENSIONS

FIGURE 3. CUSHION TIRES SIZES (E20-30BS)
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SEE
DETAIL B
DETAIL A DETAIL B
OPTIONAL RIM OPTIONAL RIM
ASSEMBLY ASSEMBLY
10548
TIRE SIZE
18x7({12 ply) TIRE SIZE
18x7(16 ply) 18 x 9 (16 ply}
PART NUMBER PART NUMBER
RIM SiZE RIM ASSEMBLY RIM SIZE RIM ASSEMBLY
4.33x8.00 307870 7.00x8.00 307869
4.33x8.00 336384 (optional, see Detail A) 7.00x8.00 336385 (optional, see Detail B)
FIGURE 4. PNEUMATIC AND SOLID PNEUMATIC TIRE SIZES
E20-30BH repairs to the differential or speed reducer.
The hub assembly and axles can be re-
The E20-30BH series of lift trucks use pneumatic moved without removing the complete
tires or solid tires that look like pneumatic tires. The drive assemby.

tire can have either lug tread or traction tread. Do not
mix types of tread or types of tires on a lift truck. Sée Remove the battery as described in the section

Figure 4 for the tire sizes. PERIODIC MAINTENANCE.
REMOVAL OF THE SPEED REDUCER AND B. Remove the carriage and upright assembly as de-
DIFFERENTIAL scribed in the section UPRIGHTS.

NOTE C. Put the lift truck on blocks. Put the blocks under

The normal procedure is to remove the he frame so that the drive assembly can be removed.
complete drive assembly when makingpg not remove the wheels. See Figure .
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FIGURE 5. PUT THE LIFT TRUCK ON BLOCKS
WARNING

A PUTTING THE LIFT TRUCK ON
BLOCKS OR STANDS

The lift truck must be put on blocks for
some types of maintenance and repair.
The removal of the following assemblies
will cause large changes in the center of
gravity: counterweight, battery, upright,
drive axle and transmission. When the lift
truck is put on blocks, put additional
blocks in the following positions:

1. If the counterweight is not removed,
put the blocks under the counterweight.

2. If the counterweight is removed, put
blocks under the upright assembly.

Make sure the lift truck will not fall from
the blocks or stands. Make sure the lift-
ing devices used during repairs can lift the
weight of the parts and assemblies.

D. Remove the motor access plate in the battery com-
partment. Make a note of the order of connection and
disconnect the four electrical cables to the traction
motor. Disconnect the spring for the parking brake
linkage at the traction motor.

E. Drain the oil from the axle housing.

F. Disconnect the hydraulic brake lines at the hub
assembly.

WARNING
Use a floor jack or a lifting device with a
capacity of at least 500 kg (1000 Ib).

G. Put a floor jack or a lifting device to hold the
drive assembly in position. Remove the capscrews
that hold the axle housing to the frame.

The hub assembly and axles must be removed before
the differential and speed reducer can be disas-
sembled. See The Drive Axle in this section for more
information.

1470

FIGURE 6. REMOVE THE SPEED REDUCER
AND DIFFERENTIAL ASSEMBLY
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.PINION NUT

. OUTER BEARING ASSEMBLY

. SHIM{(S)

. SPACER

. SPEED REDUCER GEAR

. PART QF TRACTION MOTOR ASSEMBLY
. CAPSCREW WITH NYLON LOCK
. GASKET

. SPEED REDUCER HOUSING

. COVER

. GASKET

. GASKET

.SPACER

. SHIM(S)

15. INNER BEARING ASSEMBLY

e 16. PINION
4 24 17. RING GEAR

20 18. SIDE GEAR

™~ //‘ o 19 19. SPIDER SHAFT
NEval 1467 20. SPIDER GEAR
23 o~ 18 21. THRUST WASHER
Y

22 . DIFFERENTIAL CASE

IR 23.LOCK PIN
RN 24. DIFFERENTIAL BEARING
@ 25. BEARING CUP
g 26. ADJUSTMENT NUT
27.LOCK PLATE
28. AXLE

FIGURE 7. SPEED REDUCER AND DIFFERENTIAL ASSEMBLY




WARNING B. Put a piece of hard wood between the speed reducer

g The traction motors have a weight of approxi- gear and the housing to prevent the pinion from turning.

mately 100 kg (220 Ib). C. Remove the pinion nut. A large amount of torque will

be needed to remove the pinion nut. The pinion nut was

A. Connect a crane and sling to the traction motor. Rgyhtened to a torque of 270 N.m (2001bf ft) and locked
move the traction motor from the drive assembly. in position with a punch.

B. Remove the wheels and tires. D. Make a note of the shim arrangement when you push
the pinion from the speed reducer gear. Slide the pinion
C. Remove the brakes. See the section THE BRAKEsemply from the housing. There are normally two sets
SYSTEM, 1800 SRM . of shims. One set of shims is found between the inner
bearing cup and the housing. This set of shims controls
D. Disassemble the hub assembly and remove the axlgfe tooth contact between the pinion and ring gear. This
set of shims cannot be seen until the inner bearing cup is
E. Connect a crane and sling to the speed reducertgéﬂfksed out of the housing. Another set of shims is found
differential assembly. Remove the capscrews and lift thgrween the outer bearing and the speed reducer gear.

assembly from the axle housing. This set of shims controls the bearing preload of the pin-
ion assembly.

DISASSEMBLY
Differential

A. Inspect the ring gear set. If the ring gear and pinion will

not be replaced, measure the gear clearance. If the cl@atyse a hammer and punch to remove the lock pin from
ance is within 0.08 mm (0.003 in) of the value indicatefe differential case. Remove the shaft for the spider gears.
on the ring gear, adjust for the same clearance during as-
sembly. If the gear clearance is not within 0.08 mm (0.083Rotate the spider gears in the differential case until the
in), adjust the clearance to the correct value during gpider gears and thrust washers can be removed through
sembly. See the Checks and Adjustments part of this s@& openings. Remove the side gears and thrust washers.
tion (Figure 11).

C. Remove the 12 place bolts and remove the ring gear
B. Remove the two lock plates that prevent the adjubm the differential case.
ment nuts from turning.

_ _ ~ D. Remove the adjustment rings from the speed reducer
C. Make marks with a punch on the housing and adjuggusing. Remove the differential. Use a puller to remove
ment nuts. The housing and adjustment nuts must betkg-differential bearings from the differential case. Use a

assembled again in the same position. brass driver to remove the bearing cups from the adjust-
. ment nuts.
D. Remove the adjustment nuts.
Inspection
E. Remove the ring gear and differential from the hous-
Ing. Careful inspection of parts before assembly is very impor-

tant. Inspect all bearings, cups and cones, and other parts
F. Disassemble the ring gear and the differential assemilyhe drive unit. Replace all bearings, cups and cones if
as needed for repairs. If necessary to remove the bearigsrollers or cups are worn or damaged. Remove parts
from the differential, use a puller or a press. needing replacement with a puller or press.

Speed Reducer and Pinion A. Inspect the hypoid gear and pinion for wear and dam-

age. The ring gear and pinion must be replaced as a com-
A. Remove the cover from the speed reducer housingplete set.



B. Inspect the differential assembly for wear and dad- Inspect housing for cracks, damage or loose studs.
age. Thrust washers must be replaced in completake repairs before assembly. The threads must be
sets. Differential pinions and side gears must be obean to make accurate adjustments.

placed in complete sets. Make sure that the bores

where the spider fits in the differential case are "ASSEMBLY

worn. See Figure 8.

Speed Reducer and Pinion

C. Inspect axle shafts for cracks, damage, or wear.

Axle shafts must be straight

1. SPIDER GEARS
2. SIDE GEARS

FIGURE 8. DIFFERENTIAL

Each pinion normally has a number indicated on the
end of the shaft. (An example is +0.008 or -0.010.).
This plus or minus difference will indicate the total
gauge distance necessary during assembly. For ex-
ample, a +0.008 number indicates that 0.008 in. (0.20
mm) must be added to the 3.0625 (77.79 mm) gauge
distance. The total gauge distance for this example is
3.0705 in (77.99 mm). A -0.010 number indicates
that 0.010 in (0.25 mm) must be subtracted from the
3.0625 in (77.79 mm) gauge distance. The total gauge
distance for this example is 3.052 in (77.51 mm).
Shims must be added or subtracted to get the total
gauge distance within 0.001 in (0.025 mm).

If the original ring gear, pinion, and inner pinion bear-
ing are to be used, install the original shim arrange-
ment.

If a new inner pinion bearing must be installed, in-
stall the original shim arrangement. The gauge dis-
tance will be checked later in the assembly proce-
dure. A gauge similar to the one used by the manu-
facturer is

. PINION NUT

.QUTER BEARING CONE
. OUTER BEARING CUP

. SHIM({S}

. SPACER

. SPEED REDUCER GEAR
. SPACER

. SHIM(S)

.INNER BEARING CUP
.INNER BEARING CONE
. PINION

= OO0 ~DO A WwN -

—

FIGURE 9. PINION ASSEMBLY
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not available to many service persons. The corréct.oosen the adjustment nut that is toward the tooth
clearance will be checked when adjusting the risgle of the ring gear. Tighten the other adjustment nut
gear and pinion tooth contact. until the ring gear is fully engaged in the pinion and
the metal surfaces just touch. The ring gear and pin-
A. Put the pinion assembly in the housing. (See Figh must have no gear clearance. Tighten the adjust-
ure 5.) Put a piece of hard wood between the speeeht nut that is toward the tooth side of the ring gear
reducer gear and the housing to prevent the gear framtil the bearing cup is against the bearing cone. Then
rotating. Tighten the pinion nut to 270 N.m (200 Ilifghten the same adjustment nut two more notches.
ft). DO NOT use a punch to lock the pinion nut nowhis action adjusts the preload of the bearings and
because of possible adjustments to the shim arrargggs the ring and pinion gear clearance.
ment. Remove the piece of wood.
G. Fasten a dial indicator to the housing so that the
B. Check the preload on the pinion bearings. Usen@vement of the ring gear can be measured. Rotate
socket and a beam torque wrench to check the rothe ring gear 360°. Check with the dial indicator that
ing torque. The correct torque is 0.6-1.1 N.m(5-1Be ring gear does not make a variation of more than
Ibfin). Add or remove shims between the outer be&.08 mm (0.003 in). If the variation is more than 0.08
ing and the spacer to adjust the preload. mm (0.003 in), remove the differential assembly and
correct the problem.
Differential
H. Adjust the dial indicator to measure the gear clear-
A. Assemble the differential gear assembly. Instahce. See Figure 10. Prevent the pinion from turning
the side gears and thrust washers in the differenaad slowly move the ring gear backward and for-
case. Install and align the spider gears and thrwstrd. The indication of gear clearance must be the
washers. value indicated on the ring gear. If the clearance must
be adjusted, move the adjustment nuts equally to that
B. Install the shaft for the spider gears. Make sure the preload of the bearings is not changed.
hole for the lock pin is aligned with the holes in the
differential case. The shaft for the spider gears fits
tightly in the differential case. Install the lock pin:
Use a punch to lock the lock pin in the differential
case.

C. If the differential bearings are replaced, press the
new bearing cones on the differential case.

D. If the ring gear was removed from the differential,
install the ring gear on the differential case. Tighten
the twelve 1/2-20 UNF x | 1 /4 in place bolts to 145
N.m (80 Ibf ft).

E. Put the differential assembly in position in the hoys-
ing. Install the bearing cup and adjustment nut for
each bearing. Make sure each adjustment nut is|in-
stalled in its original position.

CAUTION
When adjusting the adjustment nuts, do
not move the ring gear into heavy contact
with the pinion. You can cause damage to FIGURE 10. MEASURE THE GEAR
the gears and the measurements for gear CLEARANCE
clearance will be wrong.
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l. Apply a thin layer of grease to approximately 12 &. Install the cover on the speed reducer. Use a new

the ring gear teeth. See Figure 11. Apply a frictigasket and tighten the four capscrews to 31 N.m (23

load to the edge of the ring gear so that the ring gHHift).

does not turn easily. Rotate the ring gear one revolu-

tion by turning the pinion. D. Install the axles and hub assemblies. See the drive
axle section.

J. Check the ring gear and pinion tooth contact. See

Figure 11. If the tooth contact is not correct, remo¥e Install the wheels and tires.

the differential assembly from the housing. Disas-

semble the pinion assembly and add or subtract shiINSTALLATION OF THE DRIVE ASSEMBLY

at the inner bearing to give the correct toth contact.

Begin the assembly and adjustment procedure again. WARNING

K. After adjusting the pinion depth, adjust the geﬂ Use jacks and lifting devices with a ca-
clearance and check the tooth contact pattern ag##3  pacity of at least 500 kg (1000 Ib).

When the tooth contact pattern and gear clearance

are correct, install the lock plates and capscrews that

lock the adjustment nuts. Tighten the capscrews forPut the drive assembly under the lift truck. Lift the
the lockplates to 48 N.m (35 Ibf ft). Use a punch tirive assembly into the correct position on the frame.
lock the pinion nut to the pinion shaft. Install the four capscrewws that fasten the axle hous-

ing to the frame. Tighten the four capscrews to 220
L. Install the speed reducer and differential assem:m (160 Ibf ft).

bly in the axle housing. Use a new gasket. Tighten the

12 capscrews to 31 N.m (23 Ibf ft). B. Connect the hydraulic lines. Remove the air from
the brake system. See the section THE BRAKE SYS-
Traction Motor TEM, 1800 SRM for more information.

A. If the speed reducer gear was removed, install beConnect the four electrical cables to the traction
gear and spacer on the motor shaft. Tighten the 7/&ibtor in the correct order.
UNF nut to 165 N.m (120 Ibf ft). Use the parking
brake or a strap wrench to prevent the motor shaftConnect the linkage for the parking brake. Install
from turning when tightening the nut. Install the cottéiie access plate in the battery compartment.
pin.
E. Remove the blocks from under the lift truck.
B. Use a new gasket. Install the traction motor on the
drive axle. Rotate the armature of the traction moterFill the axle housing to the fill and check plug with
a small amount to engage the two gears of the spga& 85-140 EP or SAE 80W-90EP oil. Wait five
reducer. Tighten the seven capscrews to 31 N.m @mutes for the oil to flow to the hubs before check-
Ibf ft). ing the oil level again.
NOTE . .
G. Install the carriage and upright assembly as de-
The capscrew with the nylon lock is in-scribed in the section UPRIGHTS.
stalled in the top center hole in the speed

reducer housing. H. Install the battery.
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Step 1 Apply a colored dye or grease to approxi-
mately 12 of the ring gear teeth.

Step 2 Apply a small friction load to the edge of the
ring gear so that the ring gear does not tyirn
easily. Rotate the ring gear one revolutipn
by turning the pinion.

Step 3 Check the tooth contact pattern on the ring
gear. Make sure that the pattern is checked
on the side of the tooth where the pinion gp-
plies the force.

CORRECT TOOTH CONTACT
NORMAL WEAR
PATTERN PATTERN
DURING WHEN IN
ADJUSTMENT LIFT TRUCK
The area of contact is in the center between the dpe area of contact is the center between the top[and
and bottom of the tooth. The area of contact is tive bottom of the tooth. The area of contact will pe
ward the inner circumference of the gear almost the full length of the tooth.
WRONG TOOTH CONTACT
The pinion is too far from the center of the ring gedrhe pinion is too close to the center of the ring ggar.
Remove shims and adjust backlash for correct &did shims and adjust backlash for correct adjyst-
justment. ment.

FIGURE 11. ADJUSTING THE RING GEAR AND PINION TOOTH CONTACT
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TROUBLESHOOTING

PROBLEM

CAUSE

Lift truck will not move

Broken axle.

Ring and pinion damaged.

Differential case damaged.

Gear noise

Low oil level.

Damaged speed reducer gears.

Damapged ring and pinion gears.

Ring and pinion clearance not
correctly adjusted.

Worn bearings.

Loose differential housing,

Loose ring gear bolts.

Gear noise only when turning

Worn spider gears.

Worn side gears or thrust washers.

Worn differential case.

Shocks felt when changing direction

Worn ring and pinion,

Worn differential case.

Worn spider.

Axle or side gear splines worn.

Loose ring gear bolts.

Worn bearings.

Gear noise only in “REVERSE”

Loose pinion nui.

Loss of oil

Drain or fill plug loose.

Axle seals are damaged.
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