SECTION 9
SINGLE REDUCTION FINAL DRIVE

Applicable to models: 710/710A, S/N 19482 and up
720/720A, S/N 19429,19431, 19433, 19435 to 19438, 19440, 19442 and up
730/730A, S/N 19425 and up
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& A CAUTION
Before starting any
service procedure,

make sure work
areais clean and
safe.

General

Make sure proper shop tools are available and in good
working order. You will need a safe lifting device, blocks
or proper stands, a build stand (if available), a hydraulic
press and special installation tools.

The differential carrier assembly is manufactured in
metric dimensions. When servicing a carrier, it is
important to use the correct size metric tool on the
fasteners. Refer to the Torque Guide in this section.

Information in this Shop Manual section is made avail-
able courtesy of Rockwell International.

Refer to the 700 Series Parts Manual P/N L 3008 for
spare parts information.

Service Position Precaution

NOTE: Always place the grader in the SERVICE POSI-
TION before attempting any overhaul, mainte-
nance or inspection procedure. Refer to the
SERVICE POSITION procedure on page (ii) in
the front of this Shop Manual.

Description

The Gearco family of single reduction final drives com-
bines the best features of the single reduction “No-Spin”
and double reduction lock/unlock differential models.

Full floating axle shafts housed in the proven flanged

sleeve concept, easily removable differential carrier and
operator selectable lock/unlock differential are standard

S-6

features on all models. The single reduction final drive
uses a hypoid gear set for maximum durability.

The single reduction final drive forms part of the Cham-
pion modular powertrain concept. You can quickly and
easily remove the tandem/final drive assembly without
disturbing the rest of the powertrain.

The differential assembly is locked by transmission lock
up pressure and unlocked by spring tension. A switchon
the right-hand door post controls a solenoid operated
valve. With the switch in the LOCKED (down) position,
the solenoid energizes and allows transmission lock up
pressure to the differential shift cylinder. In the UN-
LOCKED (up) position, the deenergized solenoid valve
blocks the lock up pressure and spring tension unlocks
the differential. The lock/unlock light above the switch on
the door post is connected to the differential sensor
switch and shows exactly what position the differential is
in.

When you operate the differential lock, the shift collar
moves along the axle shaft splines toward the differential
case. The shift collar splines then engage with the
differential case splines. This action locks the axle shaft
and differential assembly together. When the carrier
operates in the locked position, there is no differential
action. Differential action occurs when the carrier oper-
ates in the unlocked position.

A small hose between the solenoid valve and the clutch
housing vents the shift tube in the unlocked position.

Cleaning and Inspection
Cleaning

Use a cleaning solvent to clean ground or polished parts
or surfaces. Kerosene or diesel fuel oil can be used. Do
not use gasoline.
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A WARNING|

Chemical hazard.
Wear goggles,
protective clothing
and respirator.
Handle chemicals
according to
manufacturer’s

instructions.
Severe personal
injury or death
could result.

Use aflat-bladed tool to remove silicone sealant residue.
Take care not to damage the ground surfaces.

Do not clean ground or polished parts in water, steam,
alkaline solutions or a hot solutiontank. However, rough
parts can be cleaned in a hot solution tank with a weak
alkaline solution. ‘Parts must remain in the hot solution
until completely cleaned and heated. Wash parts with
water and remove all alkaline solution.

Steam clean the final drive housing exterior to remove
dirt. Before steam cleaning the housing, cover all open-
ings; for example, the air breather.

Immediately dry parts after cleaning and washing. Use
soft, clean paper or cloth rags. You can also dry parts -
except bearings - using moisture-free compressed air.

NOTE: Do not dry bearings with compressed air. Spin-
ning bearings with compressed air can damage
the races and rollers.

Apply system oil to undamaged parts that are ready for
assembly. If storing parts for some time, apply a rust
inhibitor to all surfaces. Wrap parts in rust inhibitor
impregnated paper before storing.

Inspection

Inspect all tapered roller bearing cups and cones. Re-
place the bearing if you see the following defects.

a) Center of the large diameter end of the roller worn
level with or below the outer surface of the roller.

b) Radius of the large diameter end of the roller wornto
a sharp edge.

c) Visible roller grooves in the cup or cone inner race
surfaces.

d) Deep cracks in the cup, cone inner race or roller
surfaces.

e) Bright wear marks on the roller cage outer surface.

f) Etched and pitted rollers or cup and cone inner race

surfaces that touch the rollers.

g) Cup and cone inner race surfaces that touch the
rollers damaged by spalling and fiaking.

Inspect hypoid drive pinion and ring gear for wear or

damage. Replace gears that are wom or damaged. The

drive pinion and ring gear are manufactured as a

matched set. If either the drive pinion or ring gear needs

replacing, you must install a new matched gear set.

Inspectthe following differential assembly parts for wear
and damage (see Fig. 3). Replace all worn and dam-
aged parts.

a) Inside surfaces of both differential case halves.
b) Both sides of all thrust washers.
c) The ends of the spider (cross) trunnions.

d) Teeth and splines of both differential side gears.

8-7
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Inspect Inside
Surfaces

DIFFERENTIAL CASE HALVES

Side Gear
ini , and Thrust
P':gg ] Washer Inspect
Thrust Washer ‘6~
Rl
g L/
A z >

DIFFERENTIAL GEAR NEST ASSEMBLY

a) Replace any fasteners if the corners of the head are
worn.

b) Replace damaged washers.

c) Replace all oil seals, O rings, cotter pins and snap
rings.

d) Clean parts and apply new silicone sealant P/N
56427 where required when final drive is assembled
(see Fig. 4).

Remove
Silicone
from Parts

Fig. 3

e) Teeth and bore of all differential pinions.

NOTE: Always replace thrust washers, differential side
gears and pinions in sets. High stress on parts
and early failures occur when new parts are
used with old or worn parts.

Inspect axle shafts for wear, cracks and worn or twisted
splines. Replace any defective axle shaft.

Replace worn or damaged final drive assembly parts.

Following are examples of what to check, repair or
replace.

S-8

Fig. 4

e) Remove nicks, scratches and burrs from machined
or ground surfaces. Use a fine file, india stone,
emery cloth or crocus cloth.

f) Clean and repair threads. Use a die or tap of the
correct size. You can also use a fine file.

NOTE: Threads must be clean and undamaged to
ensure correct values when fasteners are
torque-tightened; also accurate adjustments.

L.ubrication

Itis important to check the final drive oil level and add the
correct type of lubricant. Refer to your 700 Series
Operator’s Manual for complete details of capacities,
change intervals, fluid types, temperature range and
appropriate viscosities.
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Torque Guide

Fig. No. Application Torque Value

Ibf.ft N.m kgf.m
39 Nut retaining yoke to drive pinion 996-1232 1350-1670 138-170
50 Bolts retaining drive pinion bearing cage 74-92 10-13 100 - 125
51 Nut retaining yoke to drive pinion 996- 1232 1350-1670 138-170
52 Nuts securing ring gear and flange case half 192 - 214 26- 30 260 - 290
58 Bolts retaining differential case halves 203 - 251 28-35 275 - 340
- Bolts retaining bearing caps to carrier 479 - 597 66 - 82 650 - 810
88 Bolts retaining adjusting ring lock plate 21-26 28-35 3-35
90 Shifter shaft into fork 20-25 27-34 3-35 .
83 Bolts securing differential lock cylinder cover 7.4-89 10-12 1-1.2
- Sensor switch locknut 26-33 35-45 3,56-45
96 Bolts retaining carrier to final drive housing 200 - 225 271 - 305 28 -31
97 Bolt for differential lock in cover 44 -55 60 - 75 6-76
g7 Manual engaging bolt in cover 22-28 30-38 3-38
- Bolts retaining split rings to tandems 260 - 290 352 - 393 36 - 40
- Bolts retaining drive sprocket end cap 80- 100 108-136 11-14
- Bolts retaining final drive housing to grader frame 620 - 700 841 -949 86-97

- Bolts retaining drive shaft to yoke 70-80 95- 108 10-11

Removing Final Drive and

Tandem Assembly from Grader

1. Park the grader on level ground. Place the trans-

mission mode lever in neutral. Centralize the circle,
drawbar and moldboard assembly using the circle
shift and blade lift cylinders. Shut down the engine
and place the machine in the SERVICE POSITION.
Refer to page (ii) in the front of this Shop Manual.

. Place a container (capacity: 6 U.S. gallons [23

liters]) under the final drive drain plug. Remove the
plug and drain the oil. Clean and install the plug.

. Disconnect all brake lines between the rear frame

and tandems. |dentify the lines to prevent confusion
during assembly. Immediately plug the lines and
connectors to prevent dirt and moisture entering the
brake fluid system. Remove any spilled brake fluid
to prevent paint damage.

. Disconnect the lower drive shaft universal joint from

the final drive yoke. Secure the slip yoke and drive
shaft with lockwire.

5. Disconnect the hydraulic hose at the differential lock

cylinder cover. Plug the open ports. Disconnectthe
sensor switch wiring harness from the main wiring
harness.

.Make a visual safety check around the grader.

Ensure all personnel are away fromthe area. Signal
your intention and start the engine when it is safe to
do so. Position the moldboard at 90° to the frame.
Apply down pressure to the moldboard and lift the
front wheels about 2 feet (60 cm) off the ground.
Shut down the engine. Remove and retain the
ignition key. Turn the battery isolation switch to the
OFF position. Place a safe, adequate stand under
the nose plate.

. Open the battery box(es) and disconnect the battery

cables. Remove one battery and pass the cables
through the grommet.

. Attach a safe lifting device to the rear of the grader

frame. Remove the bolts and special washers
retaining the final drive assembly tothe frame brack-
ets. Remove the nose plate stand. Raise the rear
end of the grader clear of the final drive by pivoting
on the moldboard. Roll out the final drive and

9-9
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tandem assembly from under the grader. Lower the
rear end of the grader onto safe, adequate stands

(see Fig. 5).

bolt from the top storage hole in the cover. Install
the bolt and gasket into the bottom storage hole in
the cover.

Fig. 5

9. Install chocks in front and behind the tandem tires.
Place a container (capacity: 10 U.S. gallons [38
liters], oil disc brakes: 26.5 U.S. gallons [100 liters])
under the tandem drain plug. Remove the plug and
drain the oil. Clean and install the drain plug.

NOTE: The differential carrier can be removed without
removing the tandems or flanged sleeves.

Manual Lock/Unlock Shift Engagement

1. Before removing or installing the differential carrier
or axle shafts, you must shift and hold the differen-
tial lock in the locked (engaged) position. The
locked position gives enough clearance between
the collar and the final drive housing to allow you to
remove and install the carrier. Failure to do this can
result in component damage.

2. Use the manual engaging method to lock the differ-
ential (see Fig. 6).

3. Remove the bolt and gasket from the hole in the
center of the cover. Remove the manual engaging

8-10

POSITION OF BOLTS WHEN
MANUALLY LOCKING THE DIFFERENTIAL

Top Side Storage Hole ) )
for Manual Engaging Differential
Bolt Lock

Actuator

. Assembly
(7 AN
=22

/

Manual
Engaging
Bolt

Operating

Position

Hole

Gasket  Bottom Side Storage Hole
for Bolt and Gasket

Fig. 6

install the manual engaging bolt into the hole in the
center of the cover. Turn the manual engaging bolt
to the right until the head is approximately 1/4 inch
(6 mm) from the cover. Do not turn the bolt beyond
its normal stop. The bolt is now in the service
position and the differential lock is completely en-

gaged.

You will feel a small amount of spring resistance
when tumning the manual engaging bolt. If youfeela
high resistance before reaching the locked (en-
gaged) position, stop turning the bolt. Otherwise
the cover and bolt threads will be damaged.

6. A high resistance to the bolt indicates that the

splines of the collar and the differential case half are
not aligned or engaged. Alignthe splines as follows:

a) As you turn the manual engaging bolt, rotate the
drive pinion to align the splines of the collar and
differential case half. -
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b) Reduced spring resistance indicates the splines 2. Remove and discard the snap rings. Remove the
are engaged. Continue turning the manual en- axle shaft and bearing assemblies from the final
gaging bolt until the head is approximately 1/4 drive housing. Remove the bearings from the axle
inch (6 mm) from the cover. shafts using a hydraulic press. Place the bearings

and axle shafts to one side for cleaning and inspec-
tion.

Removing Tandems
' NOTE: The right-hand axie shaft has two sets of splines.

1. Remove, clean and install the deep-reach magnetic One set engages with the differential side gear.
plugs. If the oil and magnetic plugs are contami- The other set engages with the differential lock
nated with metal particles, completely disassemble collar. When removing the axle shaft, you may
the tandem to remove defective parts. have to rotate the shatft slightly to align the side

gear and collar splines.

2. If applicable, disconnect and remove the transverse
brake line. Immediately plug the line and connector. 3. Remove the nuts and bolts securing the spilit ring
Remove any spilled brake fluid to avoid paint dam- halves. Separate the split ring halves and remove
age. them from the final drive housing.

3. Remove the bolts securing the tandem side cover NOTE: The split ring halves are a matched pair. Keep
plate and remove the plate. Remove all traces of them temporarily bolted together during the
silicone sealant. overhaul procedure. Remove all traces of sili-

cone sealant from the split ring flanges.

4. Remove the bolts, tabwasher and end cap securing

the drive sprocket to the axle shaft. Discard the 4. Install a lifting eye in the flanged sleeve. Remove

tabwasher. : the flanged sleeve using a safe lifting device (see

Fig. 7). Remove and discard the inner and outer

5. Support the final drive assembly on safe, adequate thrust plates. Remove and discard the seal. Re-
stands. Attach a safe lifting device to the tandem. peat this step for the other flanged sleeve.

Remove the boits and lockwashers retaining the
final drive assembly to the tandem.

6. Carefully remove the tandem. Remove the drive
sprocket and chains from the axie shaft using a pry
bar. Repeat steps 1 through 6 for the other tandem. -

Removin e Shafts a ] ed Sleev

1. Attach a safe lifting device to the final drive assem-
bly and position the assembly with the differential
carrier at the top. Remove the drive sprocket spac-
ers. Remove and discard the axle shaft oil seals.

9-11
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emoving Differential Carrier from Final Dri

Housing

1. Attach a safe lifting device to the carrier. Remove all
except the top two bolts securing the carrier to the
final drive housing.

2. Loosen the top two bolts and leave attached to the
assembly. The bolts will hold the carrier in the
housing.

3. Loosen the carrier in the housing. Use a leather
mallet to hit the carrier mounting flange at several
points.

NOTE: Model SR 40 carrier housings can be loosened
with puller screws. When using puller screws,
clean the threaded holes before installing the
screws.

4. Remove the top two bolts after loosening the carrier.

5. Using the lifting tackle carefully remove the carrier
from the housing. Use a pry bar with a round end to
help separate the carrier from the housing.

NOTE: When using a pry bar, take care not to damage
the carrier or housing flange. Damage to the
flanges can cause oil leaks.

6. Usethe lifting tackle and install the carrier into a build
stand.

NOTE: Before overhauling the carrier, inspect the ring
gear and drive pinion gear set for damage. Ifthe
gear set is undamaged, it can be reused. Meas-
ure the gear set backlash and record the dimen-
sion (see Checking Ring Gear Backlashin this
section). Adjust the backlash to the same di-
mension after installing the gear set.

e i ifferential and Rin ear As-

sembly from Carrier

1. Tap the two roll pins until they are flush with the
inner face of the fork (see Fig. 8). Release the dif-
ferential lock if it is manually engaged.

Fig. 8

2. Remove the sensor switch. Remove the four bolts
and washers retaining the cover. Remove the cover
and copper gasket (see Fig. 9). Remove the tube
and piston. Remove and discard the O ring from the
piston. Remove the shifter shaft from the fork.
Remove the shifter shaft spring and flat washer.
Remove the fork.

NOTE: A roll pin installed in the shifter shaft is used to
stop the shifter shaft spring. It is not necessary
to remove the roll pin.

Cover
(Copper Gasket
under Cover)

Capscrew & Washer
(Four corners)
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3. Mark one carrier leg and differential bearing cap to
correctly match the parts during assembly. Use a
center punch and hammer to mark the parts (see
Fig. 10).

5. Remove the bolts and washers retaining the two
differential bearing caps to the carrier. Remove the
bearing caps and adjusting rings from the carrier
(see Fig. 12).

Bearing
Adjusting Ring

Bearing Cap

Fig. 10
4. Remove the cotter pin and lock plate retaining the
two adjusting rings. Use a hammer and small drift to
remove the cotter pin. Two bolts and lockwashers
retain the lock plate (see Fig. 11).

Removing
Cotter Pin

Removing
Lock Plate

Fig. 12
6. Use safe lifting tackle to remove the differential and

ring gear assembly from the carrier (see Fig. 13).
Place the assembly on a clean workbench. -

Fig. 13

isassembly - Differential and Rin ear

Assembly

1. If the matching marks on the differential assembly
case halves are not visible, mark each case half
using a hammer and center punch (see Fig. 14).
The marks show the correct positioning of the plain
half and flange half during the assembly procedure.
Remove the boits and washers securing the case
halves together.
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Fig. 14

Do not hit steel
parts with a steel
hammer.

Danger of breaking
parts.

Flying pieces can

cause injury.

2. Separate the case halves. If necessary, use a
brass, plastic or leather mallet to loosen the parts.
Remove the spider, four pinion gears, two side gears
and six thrust washers from inside the case halves
(see Fig. 15).

A WARNING|

3. If you are replacing the ring gear, remove the nuts
and bolts retaining the gear to the flange case half.
Separate the case half and ring gear using a hydrau-
lic press. Support the assembly with wood or metal
blocks under the ring gear and press the case half
through the gear (see Fig. 16).

Supports
Fig. 16
4. If you are replacing the differential bearings, remove
the bearing cones from the case halves. Use a
bearing puller or press (see Fig. 17).

Fig. 17

Disassembly - Drive Pinion and Bearing

a se

1. Fasten a yoke bar to the input yoke (see Fig. 18).
The bar holds the drive pinion in position when you
remove the nut. Remove the nut from the drive
pinion. Remove the yoke bar. Remove the yoke
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from the drive pinion. Use a puller if the yoke is tight
on the drive pinion (see Fig. 19).

NOTE: Do not use a hammer or mallet to loosen and
remove the yoke. A hammer or mallet can
damage parts and cause runout or alignment
problems.

Yoke Puller

Fig. 19

2. Remove the bolts and washers retaining the bearing
cage to the carrier. Remove the drive pinion, bear-
ing cage and shims from the carrier (see Fig. 20).

Bearing Cage

A WARNING

Do not hit steel
parts with a steel
hammer.

Danger of breaking

2

\\“/
4®'

ol parts.
Flying pieces can

cause injury.

3. Ifthe bearing cage is tight in the bore, hit the cage at
several points around the flange area with a leather,
plastic or rubber mallet.

NOTE: Do not use a pry bar to remove the bearing cage
from the carrier. A pry bar can damage the
bearing cage, shims and carrier.

4. Keep any shims in good condition for use later
during the assembly procedure. Before discarding
any damaged shims, measure and record the total
shim pack thickness. You will need to know this
dimension to calculate the depth of the drive pinion
when installing the gear set.

5. Place the drive pinion and bearing cage assembly in
a press. The pinion shaft must be at the top.
Support the bearing cage under the flange area with
metal or wood blocks. Press the drive pinionthrough
the bearing cage (see Fig. 21). The inner bearing
cone and bearing spacer will remain on the drive
pinion shatt.

. Drive Pinion
Press il Seal
Brg. Cage -

Support ~ Support

Spigot Bearing

. Fig. 21
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6. Remove and discard the pinion oil seal (see Fig. 22).
Be careful you do not damage the mounting sur-
faces or wall of the bore. Damage to the bearing
cage bore can cause oil leaks.

Supports

Fig. 24

Fig. 22 9. Install the drive pinion in a vise with soft jaws to

remove the drive pinion spigot bearing.
7. Use a press and sleeve, bearing puller or a hammer

and brass drift to remove the drive pinion inner and
outer bearing cups (see Fig. 23). When using a
press, support the bearing cage under the flange

NOTE: The spigot bearing design may differ according
to your carrier assembly model.
a) Press fit two-piece design.

with metal or wood blocks. b) Retained to the drive pinion by staking.

¢) Retained to the drive pinion by a snap ring.

10. Remove and discard the snap ring retaining the
spigot bearing to the drive pinion (see Fig. 25).
Remove the spigot bearing from the drive pinion
usinga béaring puller (see Fig. 26). For atwo-piece
bearing, remove the inner race from the drive pinion
using a bearing puller. Remove the outer race from
the carrier using a press or hammer and brass drift

(see Fig. 27).

Spigot Bearing

Fig. 23

8. Use a press or bearing puller to remove the drive
pinion inner bearing cone. The puller must fit under
the inner race of the cone for correct removal (see
Fig. 24).

9-16
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Bearing Puller

Bearing

Fig. 26

Remove Outer
Race &

Roller Assy.

from Carrier

Remove Inner
Race from Pinion

Fig. 27

isassembly - Fin jve Housing Journa

Bushings

1. Remove and discard the inner and outer bushings
from the final drive housing journals (see Fig. 28).

S - Dri ini arings ear-

1. Place the bearing cage in a press and support with
metal or wood blocks. Lubricate the bearing cup
with system oil. Use a sleeve of the correct size and
press the bearing cup into the bearing cage until the
cup is flat against the bottom of the bore (see Fig.
29). Repeat the procedure for the other bearing cup.

PRESS Sleeve
Bearing
Cage Cup
\
]
—— = =
Supports
Fig. 29

2. Place the drive pinion in a press, gear head toward
the bottom. Lubricate the inner bearing cone. Use
a sleeve of the correct size to press the cone on the
drive pinion shaft until the cone is flat against the
gear head (see Fig. 30).

Inner
Bearing
Cone

S-17
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3. Place the drive pinion in a press, gear head toward
the top. Lubricate and install the spigot bearing.

NOTE: The spigot bearing design may differ according
to your final drive carrier model.
a) Press fit two-piece design.
b) Retained to the drive pinion by staking.
¢) Retained to the drive pinion by a snap ring.

4. Use a sleeve of the correct size and press the spigot
bearing on the end of the drive pinion until the
bearing is flat against the gear head (see Fig. 31).
Install a new snap ring.

5. For spigot bearings staked to the drive pinion, there
should be a minimum of five staking points. Use a
two-piece staking tool, consisting of a tube and
punch (see Fig. 32). Calculate the staking pressure
as follows:

6,614 Ib (3000 kg) x number of balls in tool = pounds or
kilograms.

Example: 6,614 Ib x 3 balls = 19,842 pounds

Spigot
Bearing

RN
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Punch

Tube

Fig. 32

6. Place the drive pinion and the tube into a press. The
spigot bearing should be toward the top. Place the
punch over the end of the drive pinion and spigot
bearing. Apply the staking pressure previously cal-
culated (see Fig. 33).

NOTE: Do not align new staking points with the grooves
in the end of the drive pinion or in old points. If
the new staking points are put in the wrong
areas, the spigot bearing will not be properly
retained. If you use a three point punch, rotate
the tool 180 degrees.

LUc—— Press

Install and center the
Punch on the end
of Pinion

Spigot Bearing

Put the Shaft
of Pinion into

Tube

7. Use a press or soft mallet to install two-piece spigot
bearings. Lubricate and install the inner race of the
spigot bearing onto the nose of the drive pinion. Use
a sleeve of the correct size and press the race until
it seats squarely against the shoulder on the nose of
the drive pinion.
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8. Use a press or soft mallet and sleeve of the same
size as the outer race to install the race into the
carrier bore. Press the race until it seats squarely
against the shoulder in the bottom of the bore (see
Fig. 34).

Carrier
Pinion

Outer Race &
Roller Assembly

Inner Race <

Fig. 34

. Lubricate the drive pinion bearing cups and cones.
Instal} the drive pinion into the bearing cage. Install
the spacer on the pinion shaft against the inner
bearing cone. Install the outer bearing cone on the
pinion shaft against the spacer (seeFig. 35). Do not
install the oil seal. Continue the procedure by
adjusting the drive pinion bearing preload.

Outer Bearing Bearing
Cone . Spacer

le— Bearing

Cage

Inner Bearing
Cone

Drive
Pinion

jve Pini earing Prel

Specifications:
New drive pinion bearings -
5 to 45 Ibf-in. (0,06 to 0,52 kgf-m)

Used drive pinion bearings in good condition -
10 to 30 Ibf-in. (0,11 to 0,35 kgf-m)

Press Method

NOTE: If a press is not available, or the press does not
have a pressure gauge, use the yoke method
to adjust the preload.

1. Place the drive pinion and cage assembly in a press,
gear head (teeth) toward the bottom. Install asleeve
of the correct size against the outer bearing cone
race (see Fig. 36). Apply and hold the following
pressure: 50,000 Ibs or 25 tons (22 680 kg of 2,7
metric tons). As you apply the pressure, tum the
bearing cage several times to ensure normal bear-
ing contact.

Fig. 36

2. While holding the pressure against the assembly,
wind a cord around the bearing cage several times.
Attach a spring scale to the end of the cord. Use the
scale to pull the cord horizontally. As the bearing
cage turns, read the value shown onthe scale. Note
the reading.
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NOTE: Do not read the starting torque. Read only the
torque value after the cage starts to tum. Start-
ing torque will give a false reading.

3. See Fig. 37 and note the radius dimension of your
model final drive bearing cage.

Measure BearingCageDiameter
and Divide by 2 to Calculate the Radius

Fig. 37
4. Use the following procedure to calculate the bearing
preload (torque).
Pounds pulled x Radius (inches) = Ibf-in. preload

OR

Kilograms pulled x Radius (centimeters) = kgf-cm pre-
load

Examples:
Reading from spring scale = 7.5 pounds (3,4 kg)
Radius of bearing cage = 3.31 inches (8,4 cm)

7.5 pounds x 3.31 inches = 24.8 Ibf-in. preload

OR

3,4 kg x 8,4 centimeters = 28,6 kgf-cm preload

5. If the drive pinion bearing preload is not within
specifications, complete this step then repeat steps
1 to 4. To increase preload, install a thinner bearing
spacer. To decrease preload, install a thicker bear-
ing spacer.

8-20

6. Check the bearing preload with the drive pinion and
bearing cage assembly installed in the carrier. Fol-
low the yoke method procedure to adjust the drive
pinion bearing preload.

Yoke Method

Specification:

Torque value needed on pinion nut for correct bearing
preload -

900 - 1200 Ibf-ft (1220 - 1627 N-m)

1. Install the input yoke and nut on the drive pinion. The
yoke must fit against the outer bearing cone. Youare
recommended to use the three-piece pilot tool P/N
58439 when installing the yoke. Refer to the end of
this section for pilot tool details. The yoke and pinion
splines are an interference fit and the pilot tool helps
you correctly install the yoke. Do not use a hammer
or mallet to install the yoke. Using a hammer or
mallet can damage the yoke.

2. Usethethree-piece pilottool as follows (seeFig. 38):

Input Shaft
(Pinion)

Fig. 38

a) Check all surfaces of the yoke hub for damage.
Remove damaged surfaces using an india stone,
emery cloth or crocus cloth.

b) Install the pilot shaft on the drive pinion splines.
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¢) Instalithe yoke over the pilot shaft. Aligntheyoke
and drive pinion splines.

d) Install the collar on the pilot shaft and slide it
against the yoke.

e) Install the nut on the pilot shaft and against the
collar. Tighten the nut against the collar until the
yoke is completely installed on the shaft. Some-
times a torque value of 200 Ibf-ft (271 N-m; 28
kgf-m) is required to install the yoke.

NOTE: Use only the nut supplied with the three-piece
pilot tool. Do not use the assembly nut.

f) Remove the nut, collar and pilot shaft from the
drive pinion shatft.

g) Install the assembly nut onto the drive pinion
shatt.

3. Temporarily install the drive pinion and bearing cage
assembly in the carrier. Do not install shims under
the bearing cage. Install the retaining bolts and
tighten hand tight. Washers are not required at this
time.

4. Fasten ayoke bar to the input yoke. The bar retains
the drive pinion when you tighten the assembly nut.
Tighten the nut to the specified torque (see Fig. 39).
Remove the yoke bar.

5. Attach a dial indicator type torque wrench to the
drive pinion nut. Tumn the drive pinion and read the
value shown on the dial (see Fig. 40). This valueis
the drive pinion bearing preload.

Read Torque

6. If the drive pinion bearing preload is not within speci-
fications, remove the drive pinion and bearing cage
assembly. Complete this step, then repeat steps 1
to 5.

a) To increase preload, install a thinner bearing
spacer.

b) To decrease preload, install a thicker bearing
spacer.

7. After adjusting the pinion bearing preload, remove
the drive pinion and bearing cage assembly.

8. Apply system oil to the outside diameter of the oil
seal andthe seal bore inthe bearing cage. Installthe
seal. Make sure the seal lips are clean and free from
particles that could cause a leak between the yoke
andthe seal. Apply wheel bearing grease tothe seal
lips (see Fig. 41).

9. Place the drive pinion and bearing cage assembly in
a press; seal bore toward the top. Use a sleeve or
seal driver of the cormrect size that fits against the
metal flange of the seal. The diameter of the sieeve
or seal driver must be larger than the diameter ofthe
flange. Install the seal until the flange is flat against
the top of the bearing cage (see Fig. 42).
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Apply Lubricant

p
to Seal Bore - m

Triple-Lip Seal
Bearing P P

Cage

\ Drive
\ Pinion

Fig. 41

Supports

Sleeve
Seal
| [
'\\Bearing
= Cage
Drive
Pinion | T —=
Fig. 42
A WARNING

Do not hit steel
parts with a steel
hammer.

Danger of breaking

parts.
Flying pieces can
cause injury.

If apress is not available, use amallet and the sleeve
or seal driver (see Fig. 43).

10. After installing the seal, a gap of approximately
0.015 to 0.030 inch (0,38 to 0,76 mm) between the
flange and bearing cage is normal (see Fig. 44).
Check the gap with a feeler gauge at several points
around the seal. The gap must be within 0.015 to
0.030 inch (0,38 to 0,76 mm). The difference be-
tween the largest and smallest gap measurement
must not exceed 0.010 inch (0,25 mm).

A
| }[(Shown without Bearings:l I

and Pinion)

Fig. 44

diusti inj age Bearing Shim Pac

Thickness (Pinion Depth)

NOTE: Use this procedure when installing a new ring
gear and drive pinion gear set, or adjusting the
drive pinion depth (see Fig. 45).
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; Bearing
Shim Pack : Cage
Controls Depth J
of Pinion i |
| i N
|
1 I
—— '
|
Carrier l
\ |
1
!

Fig. 45

1. Use a micrometer and measure the thickness of the
shim pack that was removed from under the pinion
bearing cage. Record the measurement for later
use (see Fig. 46).

Fig. 46

2. Look at the pinion cone (“PC”) variation number on

the drive pinion that is being replaced. The location
is on the end of the pinion gear head. Record the
number for later use (see Fig. 47).

NOTE: Do not use the pinion cone variation number
when checking for a matched gear set. Use the
number only when adjusting the pinion depth.

NOTE: The pinion cone variation number can be either
1,000ths of an inch or 100ths of a millimeter.
See the following examples.

PC+3, PC-3, +3 or -3 represent 0.003 inch

PC+.03, PC-.03mm, +.03 mm or -.03 represent 0,03mm
To change inches to millimeters, multiply inches by
25.40

To change millimeters to inches, muitiply millimeters by
0.039

Pinion
Cone
Variation
Number

Fig. 47

3. If the old pinion cone variation number is a plus +),
subtract the number from the shim pack thickness
measured in step 1. |f the old pinion cone variation
number is a minus (-), add the number to the shim
pack thickness measured in step 1. The value cal-
culated is the thickness of the standard shim pack,
without a variation.

4. Look at the pinion cone (“PC") variation number on
the new drive pinion to be installed. Record the
number for later use.

5. If the new pinion cone variation number is a plus (+),
add the number to the standard shim pack thickness
calculated in step 3. Ifthe new pinion cone variation
number is a minus (-), subtract the number from the
standard shim pack thickness calculated in step 3.
The value calculated is the thickness of the new
shim pack to be installed. See the examples in the
following chart.
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f ) minimum of three shims in a pack. If the pack is
Examples: Inches mm ) ] . .
made from different thickness shims, install the
1. Old shim pack thickness 0.030 0,76 . . . .
Old PC number, PC+2 -0.002 - 0.05 thinnest shims on both sides of the pack. This
ensures maximum sealing.
Standard shim pack thickness 0.028 0,71
New PC number, PC+5 + 0005 + 013 Guide Studs
New shim pack thickness 0.033 0,84 Three Shims
Minimum
2. 0Old shim pack thickness 0.030 0,76
Old PC number, PC-2 +0002 + 005
Standard shim pack thickness 0.032 0,81
New PC number, PC-5 + 0005 + 013
New shim pack thickness 0.037 0,94
3. 0Old shim pack thickness 0.030 0,76
Old PC number, PC+2 -0.002 - 005
Carrier
Standard shim pack thickness 0.028 0,71
New PC number, PC-5 - 0,005 - 013
. . Fig. 48
New shim pack thickness 0.023 0,58
4. OId shim pack thickness 0.030 0.76 3. Install the drive pinion and bearing cage assembly
Old PC number, PC-2 +0002 + 005 into the carrier (see Fig. 49). If necessary, use a
i eather mallet to hit the assembl
Standard shim pack thickness 0.032 0,81 .rubber, p !astlc or | y
New PC number, PC-5 - 0005 -013 into position.
| New shim pack thickness 0.027 0,68 | A WARN ING
Do not hit steel
Remember: ring gears and drive pinions must be re- parts with a steel
placed as matched sets. ’ hammer.

Danger of breaking
parts.

Flying pieces can
cause injury.

6. Install the drive pinion, bearing cage and new shim
pack into the carrier.

Installing Drive Pinion and
Bearing Assembly into Carrier Drive Pinion

and Bearing Cage

1. If you are installing a new ring gear and drive pinion
or adjusting the drive pinion depth, calculate the
shim pack thickness. Refer to the procedure in Ad-

justing Pinion Bearing Cage Shim Pack Thick- Shms
ness (Pinion Depth). Carrier
2. Install the shim pack between the bearing cage and %:(\
carrier. Align the oil siots in the shims with the oil £
slots in the bearing cage and carrier. Use guide
studs to help align the shims (see Fig. 48). Use a Fig. 49
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4. Install the bearing cage retaining bolts and lock- ssembly - Di
washers. Tighten the bolts to the specified torque Ring Gear Assembly

(see Fig. 50). Install the input yoke and nut on the
drive pinion. The yoke must fit against the outer
bearing cone. You are recommended to use the
three-piece pilot tool P/N 58439 when installing the
yoke. The yoke and pinion splines are an interfer-
ence fit and the pilot tool helps you correctly install
the yoke. Refer tothe procedure in Adjusting Drive
Pinion Bearing Preload - Yoke Method.

A WARNING|

Hot surfaces.
Wear protective
clothing and

gloves.
Severe personal

injury could result.

,»”S))smgh.»»)S)

1. Heatthe ring gear in a tank of water to atemperature

NOTE: Do not use a hammer or mallet to install the of 160°F - 180°F (71°C - 82°C) for 10to 15 minutes.
yoke. Using a hammer or mallet can damage
the yoke.

NOTE: Do not press a cold ring gear on the flange case
half. Damage to the flange case half can occur.
Metal particles between the parts could cause
the gear runout to exceed the design specifica-
tion of 0.008 inch (0,2 mm).

2. Use a safe lifting device and remove the ring gear
fromthetank of hot water. Installthering gear onthe
flange case half immediately after the gear is heated.
If the ring gear does not fit easily on the flange case
half, reheat the gear.

3. Align the bolt holes of the ring gear and flange case
half. Install the bolts and nuts retaining the ring gear
tothe flange case half. Installthe bolts from the gear
side of the assembly. The bolt heads must be
against the ring gear (see Fig. 52). Tighten the nuts
to the specified torque.

Fig. 50
5. Fasten ayoke bar to the input yoke. The bar retains
the drive pinion when you tighten the assembly nut.
Tighten the nut to the specified torque (see Fig. 51).
Remove the yoke bar.

Ring
Gear

Flange
Case Half

Use Flange

or Yoke
Bar s
B Bolt Head

against Gear

Fig. 51 - Fig. 52
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4. Install the bearing cones on both of the case halves.
Use a press and sleeve of the correct size (see Fig.
53).

Sleeve
Bearing
Cone

Case Half

Support ~ — Support

Fig. 53
5. Apply system oil on the inside surfaces of both case
halves, spider, thrust washers, side gears and differ-
ential pinions.

6. Place the flange case half on a clean workbench,
ring gear teeth toward the top. Install one thrust
washer and side gear into the flange case half (see
Fig. 54).

NOTE: The side gears have different length hubs. In-
stall the correct length side gear into the fiange
case half.

@’Thrust Washer

Flange Case Half

7. Install the spider, differential pinions and thrust wash-
ersintothe flange case half (see Fig. 55). Install the
second side gear and thrust washer over the spider
and differential pinions (see Fig. 56).

Spider,
Pinions &
Thrust Washers

Fig. 56
8. Install the plain half of the differential case over the
flange case half and gears. Align the match marks
of the two case halves (see Fig. 57).
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9. Install four bolts into the case halves. The distance
between the bolts must be equal. Tighten the bolts
tothe specified torque in adiagonal pattern (see Fig.
58). Install the remaining bolts. Tighten the bolts to
the specified torque.

2. Install the differential and ring gear assembly in a

vise with soft jaws. Installthetool into the differential
until the splines of the tool and one side gear engage
(see Fig. 60).

Tool for
Checking
Resistance

Fig. 58

hecking Differential Side Gear Rotatin
Resistance

Check the rotating resistance of the differential side
gears as follows: '

Specification:
50 Ibf.ft (67,8 N.m; 6,9 kgf.m) torque (maximum) applied
to one side gear.

1. Make atool for checking the differential side gear ro-
tating resistance. You can make the tool from an
axle shaft with splines that match the splines of the
differential side gears (see Fig. 59).

Approximetely
12 inches (304.8 mm)
[ —]
]
_—
——>
[ e—————1
)
SIDE VIEW
 — Waeld Nut to
/@‘\ End of Shaft
{
\\ )/ END VIEW

~—

Fig. 60

3. Attach a dial indicator type torque wrench to the nut

of the tool and turn the differential gears. As the
differential gears turn, read the value indicated on
the torque wrench (see Fig. 61). If the torque value
exceeds the specification, disassemble the differen-
tial case halves.

Fig. 59

Fig. 61

. Check the case halves, spider, gears and thrust

washers for the problem that causes the torque
value to exceed the specification. Repair or replace
defective parts; then repeat steps 1 to 4.
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Installing Differential and

Rin ear Assembly into Carrier

1. Clean and dry the bearing cups and bores of the
carrier legs and bearing caps. Apply system oil on
the inner diameter of the bearing cups and on both
case half bearing cones. Ensure there is no oil on
the outer diameter of the bearing cups or in the
bearing bores.

2. Apply a continuous bead of adhesive (‘Loctite’
RC 635, or equivalent) to the bearing bores in the
carrier and bearing caps. Apply the adhesive 360°
around the smooth, ground surfaces only. Do not
apply adhesive onto the threads (see Fig. 62).

Adhesive Bearing

Fig. 62

3. The adhesive becomes hard (dry) in approximately
two hours. Perform the differential assembly, bear-
ing preload, backlash and tooth contact pattern
procedures within two hours of applying the adhe-
sive. Iftwo hours have passed since the application,
clean the parts and apply new adhesive.

4. Install the bearing cups over the case half bearing
cones. Use a safe lifting device to install the differ-
ential and ring gear assembly into the carrier (see
Fig. 63). The bearing caps must sit squarely inthe
bores between the carrier legs.

5. Install both adjusting rings between the carrier legs.

Turn each adjusting ring hand tight against the
bearing cup. Install the bearing caps over the

9-28

bearings and adjusting rings in the correct position
as marked before removal (see Fig. 64).

Bearing

e

Match
Marks

— = T
Figf64
A WARNING

Do not hit steel
parts with a steel
hammer.

Danger of breaking

parts.
Flying pieces can

cause injury.

6. Hit each bearing cap into position with a light leather,
plastic or rubber mallet. The caps must fit easily
against the bearings, adjusting rings and carrier. Do
not force the bearing caps into position.
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NOTE: Ifthe bearing caps are not installed correctly, the
bores and threads ofthe caps and carrier will not
match. You will have problems installing the
caps on the carrier and damage to parts can
occur.

7. If the bearing caps do not fit correctly, check the
alignment of the match marks on the caps and
carrier. Install the bolts and washers retaining the
bearing caps to the carrier. Tighten the bolts by
hand four to six turns; then tighten the bolts to the
specified torque.

8. Do not install the cotter pin and lock plate securing
the adjusting rings. Continue the procedure by
adjusting the differential bearing preload, ring gear
backlash adjustment and tooth contact pattern check.

Adjusting Differential Bearing Preload

Specifications:

Ditferential bearing preload - 15 to 35 Ibf.in. (1,7 to 3,9
N.m; 0,17 to 0,40 kgf.m)

or

Expansion between bearing caps - 0.006 to 0.013 inch
(0,15 to 0,33 mm)

Method 1

1. Install a dial indicator on the carrier mounting flange.
Adjust the dial indicator plunger against the back
surface of the ring gear (see Fig. 65).

NOTE: When turning the adjusting rings, always use a
tool that engages two or more opposite notches.
A “T” bar wrench is useful for this purpose. The
lugs can be damaged if the tool does not cor-
rectly fit into the notches (see Fig. 66).

Dial Indicator

Fig. 65

AdjustingI Ring
Opposite
Ring Gear

Fig. 66

2. Loosen the adjusting ring opposite the ring gear.

Allow a small amount of end play to show on the dial
indicator. Movethe differential and ring gear assem-
bly tothe left and right with pry bars while reading the
dial indicator. Use either of the following steps.

a) Usetwo pry bars installed between the adjusting
rings and ends of the differential case. The pry
bars must not touch the differential bearings

(see Fig. 67).

b) Use two pry bars installed between the differen-
tial case or ring gear and the carrier at places
other than described in step a). The pry bars
must not touch the differential bearings (see
Fig. 68).
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a) Turn both adjusting rings hand tight against the
differential bearings.

b) Measure the distance X or Y between opposite
surfaces of the bearing caps. Use a large mi-
Bars crometer of the correct size (see Figs. 69 and

Must Not 70). Note the measurement.
Touch
Bearings

Bars Must
Not Touch
Bearings

Micrometer

3. Tighten the same adjusting ring so that no end play
(zero end play) shows on the dial indicator. Move
the differential and ring gear to the left and right as
needed. Repeat step 2 a) or 2 b). Tighten each
adjusting ring one notch from the zero end play.
Continue the procedure by checking the ring gear
runout. Fig. 70

Method 2 ¢) Tighten each adjusting ring one notch.

1. An alternative method of checking differential bear- d) Measurethedistance X orY again. Comparethis

ing preload is to measure the expansion between
the bearing caps after you tighten the adjusting
rings. Use the following procedure.

S-30

dimension with the measurement noted in step
1 b). The difference between thetwo dimensions
is the amount the bearing caps have expanded.
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Example:

Distance X or Y before tightening adjusting rings
= 15.315 inches (389,00 mm)

Distance X or Y after tightening adjusting rings
= 15.324 inches (389,23 mm)

15.324 inches minus 15.315 inches = 0.008 inch (0,23
mm) difference.

2. Ifthe dimensionis within specifications, continue the
procedure by checking the ring gear runout. If the di-
mension is less than the specifications, repeat steps

" 1c¢)and1d).

Checking Ring Gear Runout
Specification:
0.008 inch (0,20 mm)

1. Install a dial indicator on the carrier mounting flange.
Adjust the dial indicator plunger to touch the back
surface of the ring gear (see Fig. 71). Adjust the
indicator needle to zero (0). . '

Rotate Ring )
Gear Pointer

Dial
Indicator

Fig. 71

2. Turn the differential and ring gear assembly while
reading the dial indicator. The ring gear runout must
not exceed 0.008 inch (0,20 mm).

3. If the ring gear runout exceeds specifications, re-
move the differential and ring gear assembly from
the carrier. See Removing Differential and Ring
Gear Assembly from Carrier in this section and the
following steps.

a) Check the differential parts, including the carrier,
for the problem that causes the gear runout to ex-
ceed specifications. Repair or replace parts.

b) After repairing or replacing parts, install the differ-
ential and ring gear assembly in the carrier. See
Installing Differential and Ring Gear Assem-
bly into Carrier in this section.

4. Repeat the differential bearing preload adjustment.

Checking Ring Gear Backlash

Specifications:

Ring gears with a pitch diameter of less than 17 inches
(431,8 mm)
Range of backlash setting - 0.008t0 0.018inch (0,20
- 0,46 mm)
Backlash setting for new gear sets - 0.012inch (0,30
mm)

Ring gears'with apitch diameter of 17 inches (431,8 mm)
or greater than 17 inches
Range of backlash setting - 0.010 - 0.020 inch (0,25
- 0,51 mm)
Backlash setting for new gear sets - 0.015 inch
(0,38 mm)

NOTE: Measure the ring gear outside diameter for the
approximate pitch diameter (see Fig. 72).

1. If you are installing the old gear set, adjust the back-
lash to the setting that was measured before the
carrier was disassembled. Ifyou are installing a new
gear set, adjust the backlashtothe correct specifica-
tion for new gear sets.
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Fig. 72

2. When checking the tooth contact patterns, you can
adjust the backlash within the specification limits to
change the location of the pattern.

3. Install a dial indicator on the carrier mounting flange.
Adjust the dial indicator plunger to touch the tooth
surface of the ring gear (see Fig. 73). Adjust the
indicator needle to zero (0). Hold the drive pinion in
position.

4. Turn the differential and ring gear assembly a small
amount in both directions against the drive pinion
teeth and read the dial indicator. If the backlash
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reading is within specification, continue the proce-
dure by checking tooth contact patterns. |If the
backlash reading is not within specification, adjust
backlash as follows.

a) Increase backlash by moving the ring gear away
from the drive pinion (see Fig. 74).

b) Decrease backlash by moving the ring gear to-
ward the drive pinion (see Fig. 75).

5. Loosen one adjusting ring by one notch. Tightenthe

opposite ring by the same amount (see Figs. 74 and
75). When adjusting backlash, move the ring gear
only. Do not move the drive pinion. Repeat steps 3
to 5 until the backlash is within specifications.

Tighten Adjusting Ring
this side

Increase
Backlash

\ 4

Loosen Adjusting Ring
this side

Fig. 74

Loosen Adjusting Ring

this side
&

Decrease
Backlash
=

Tighten Adjusting Ring
this side

Fig. 75
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Checking Tooth Contact Patterns

Look at the gear set part numbers (See Fig. 76). Ex-
amples of part numbers are:

36786-K for the ring gear

36787-K for the drive pinion

Part _.w]] Pant
No. No.

Part No. Option

Fig. 76

1. In the following procedure, the contact pattern move-
mentinthe length ofthe toothis shown astowardthe
“heel” or “toe” of the ring gear (see Fig. 77). Always
check tooth contact patterns on the drive side of the
gear teeth (see Fig. 78).

2. Adjust the backlash of anew gear setto either 0.012
inch (0,30 mm) or 0.015 inch (0,38 mm). Adjustthe
backlash of an old gear set to the figure that was
measured before the carrier was disassembled.

3. Apply marking compound to twelve teeth of the ring
gear (see Fig. 79). Turn the ring gear so that the
twelve teeth are next to the drive pinion. Move the
ring gear forward and backward past the drive pinion
six times to make the contact patterns onthe twelve
teeth. Repeat if needed for a clearer pattern.

T 2 ]
Y e

.'

4. Look at the contact patterns on the ring gear teeth.
Compare the patterns to Figs. 80, 81and 82.

5. For anew gear set, the location of a good handrolled
‘contact pattern is between the center and toe of the
tooth, and in the center between the top and bottom
of the tooth (see Fig. 80).

6. During operation, a good pattern extends approxi-
mately the full length of the gear tooth. Thetop ofthe
patternis near the top of the gear tooth (see Fig. 83).

7. The location of a good, hand rolled contact pattern
for an old gear set must match the wear pattern in
the ring gear. The contact pattern is smaller in area
than the wear pattern.
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8. If the contact patterns need adjusting, continue with

step 9 and move the contact patterns between the
top and bottom of the gear teeth. If the contact
patterns are in the center of the gear teeth, continue
with step 10.

. Change the shim pack thickness under the bearing

cage to move the contact patterns between the top
and bottom of the gear teeth. A high contact pattern
shows that the drive pinion is not installed deep
enoughinto the carrier. A low contact pattern shows
that the drive pinion is installed too deep in the
carrier.

a) Remove the drive pinion and bearing cage from
the carrier. See Disassembly - Drive Pinion
and Bearing Cage Assembly in this section.

b) To correct a high contact pattern (see Fig. 81),
decrease the shim pack thickness under the
bearing cage. Whenyou decrease the shim pack
thickness, the drive pinion moves toward the ring
gear (see Fig. 84).

¢) Tocorrect alow contact pattern (see Fig. 82), in-

crease the shim pack thickness under the bear-

ing cage. When you increase the shim pack

| thickness, the drive pinion moves away from the
ring gear (see Fig. 85).

Increase

Decrease Shim Pack

Shim Pack
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d) Install the drive pinion, bearing cage and shims
intothe carrier. See Installing Drive Pinion and
Bearing Assembly into Carrier in this section.

e) Repeat steps 3 to 8 until the contact patterns are
in the center between the top and bottom of the
gear teeth.

10. Adjustthe ring gear backlash within specifications to
move the tooth contact patterns to the correct loca-
tion in the length of the gear teeth. See Checking
Ring Gear Backlash in this section.

a) Decrease backlash to move the tooth contact
patterns toward the toe of the ring gear teeth (see

Fig. 86).
Move Pattern toward Toe
Loosen Adjusting Ring
‘ this side
Decrease

Backlash

Tighten Adjusting Ring this side

Fig. 86 -

b) Increase backlash to move the tooth contact
patterns toward the heel of the ring gear teeth
(see Fig. 87).

Move Pattern toward Heel
Tighten Adjusting Ring
this side

]
Increase
Backlash

Loosen Adjusting Ring this side

Fig. 87

c) Repeat steps 3 to 8 and 10 until the contact
patterns are at the correct locationinthe length of
the gear teeth.

11. Install the cotter pin and lock plate securing the two
adjusting rings. Use the following procedures.

a) Install the cotter pin between the adjusting ring
lugs and through the bearing cap boss. Bendthe
two ends of the cotter pin around the boss (see
Fig. 88).

b) Install the lock plate on the bearing cap so that
the tab is between the adjusting ring lugs. Install
the two bolts retaining the lock plate to the bear-
ing cap (see Fig. 88). Tighten the bolts to the
specified torque.

Threaded Holes in
Cap when Lock
Plate is used.

nstalli Differential Shift Assembl

1. Apply threadlocking compound P/N 40945 to the
threads of the shifter shaft. Install the fork into its
correct position in the carrier case (see Fig. 89).

2. Hold the fork in position. Install the shifter shaft
spring into the shifter shaft opening, through the fork
bore and into the bore for the shifter shaft spring.
Slide the shifter shaft over the spring. Install the
shifter shaft into the fork and tightento the specified
torque (see Fig. 90).
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Fig. 89

Piston &
“O" Ring

Install Copper
Gasket Washer

Apply Threadlocking
Compound

Fig. 90

. Lubricate the piston O ring with system oil. Install
the O ring into its groove on the piston. Apply abead
of silicone sealant P/N 32338 onto the washer end of
the tube. Install the piston into the tube (see Fig.
91). Install the washer and tube into the housing
bore. Make sure the pilot journal on the piston
engages in its bore onthe shifter shaft (see Fig. 92).

. Install the copper gasket into its bore on the inside of
the cover. Place the cover over the tube so that the
hydraulic port points up when the carrier is installed
into the final drive housing. Secure the cover with
four bolts and lockwashers. Tighten the bolts to the
specified torque (see Fig. 93).
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5. Slide the collar into the fork. Engage the coilar

10.

splines with the differential case splines. Use the
manual engaging bolt to help engage the collar and
differential case splines.

. Before installing the carrier, you must shift and hoid

the differential lock in the locked (engaged) position.
Install the manual engaging bolt into the hole in the
center of the cover. Turn the manual engaging bolt
to the right until the head is approximately 1/4 inch (6
mm) from the cover. Do not turn the boit beyond its
normal stop. The bolt is now in the service position
and the differential lock is completely engaged.

. You will feel a small amount of spring resistance

when tuming the manual engaging bolt. Ifyou feela
high resistance before reaching the locked (en-
gaged) position, stop turning the bolt. Otherwise
the cover and bolt threads will be damaged.

. A high resistance to the bolt indicates that the

spiines of e cuaar and the differential case half are
not aligned or engaged. Align the splines as follows:

a) As you turn the manual engaging bolt, rotate the
drive pinion to align the splines of the collar and
differential case half.

b) Reduced spring resistance indicates the splines
are engaged. Continue turning the manual en-
gaging bolt until the head is approximately 1/4
inch (6 mm) from the cover.

. Hold the collar in the locked (engaged) position. Tap

the two roll pins in the fork ends until they are level
with the outer faces of the yoke (see Fig. 94).

While the collar is still in the locked position, install
the sensor switch. Connect a battery/bulb tester to
the sensor switch and tum the switch into its hole
until contact with the fork causes the tester light to
energize. Turn the switch one additional revolution
and tighten the lock nut to the specified torque.

Manual
Engaging
Bolt

Fork

stallin

Fig. 94

rrier to Final Drive Housin

A WARNING

Chemical hazard.
Wear goggles,
protective clothing
and respirator.
Handle chemicals
according to

manufacturer’s
instructions.
Severe personal
injury or death
could result.

1. Clean the final drive housing and carrier mounting

surfaces. Use a cleaning solvent and rags to re-
move dirt. Blow dry the cleaned areas with moisture
free compressed air. Inspect the housing for dam-
age.

2. Apply a uniform bead of silicone sealant P/N 56247

to the housing mounting surface (see Fig. 95). Use
a safe liting device and install the carrier into the
housing.

NOTE: Do not use a hammer or mallet to install the

carrier. Using a hammer or mallet can damage
the carrier mounting flange and cause oil leaks.
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the operating position in the cover. Install the man-
ual engaging boit into the storage position (see Fig.
97). Tightenthe bolt and manual engaging bolttothe

specified torques.
Top Side Storage Hole
for Manual Engaging
Bolt Differential
" = Manual ?
VSiicone Bead Engaging ~ Assembly
Fig. 95 Cover
6. Install bolts and washers in the four corner locations Bk and %
around the carrier and housing (see Fig. 96). Tighten b % Wire
the bolts hand tight. Carefully push the carrier into ' Ope;aﬁng
position. Tighten the four bolts two or three turns Bottom Side Storage Hole  Position
eachinadiagonal sequence. Repeat this procedure for Boit and Gasket Hole
until the four bolts are tightened to the specified Fig. 97
torque.
stalli e e shi

1. Youshould install the inner and outer bushings using
a stepped mandrel, preferably made from case-
hardened mild steel. To make an appropriate stepped
mandrel, refer to the following chart and Fig. 98.

2. Take care to insert the bushings squarely into the
final drive housing journals to avoid damage to the
lining material. Apply a smear of system oil to the
outside surface of the bushings before installation.

7. Install the other bolts and lockwashers securing the

carrier to the housing. Tighten the bolts to the Model | PN Nominal Installed | Bushing
; Bushing Bore | Bushing I.D.| Length
specified torque. (inches) (inches) | (inches)
8. Remove the bolt and gasket from the storage posi- 710/710A 37583 5 4.9988 3.5
o i 720/720A 5.0056
tion in the differential lock cover. Remove the
manual engaging bolt from the service position. Re- 710/710A|37582| - 5.25 5.2502 4
. engaging . . pos . 720/720A §.2570
moving the manual engaging bolt disengages the dif-
ferential lock. 730/730A {12638 6.25 6.2502 3.725
6.2570
9. Cleanthebolt, gasket, cover andthreaded holeinthe 730/730A {37626 6.75 6.7502 4
center of the cover. Install the bolt and gasket into 6.7570
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Arbor dia. = Housing dia.
minus 0.010—0.015 inch
(0.25—0.38 mm)

Nominal bearing length
minus '3z inch .
(0.79 mm) Housing

Arbor : ‘JI Bearing ﬁ}\k:
l 15°

<
Pilot dia. = Nominal bearing bore RN
dia. minus 0.008—0.010 inch g\%

(0.20—0.25 mm) ‘a2 inch
(0.79 mm)
Fig. 98
stalling Fl \'4 e

1. Lubricate and install the seal. Lubricate and install
new inner and outer thrust plates. Install aliftingeye
in the flanged sleeve. Install the flanged sleeve
using asafe lifting device (see Fig. 99). Removethe
liting eye.

2. Apply a uniform bead of silicone sealant P/N 56247
to the split ring surface that contacts the flanged
sleeve, and the surfaces where the split rings con-
tact each other. Carefully install the split rings over
the seal. Secure the two halves with the nuts and
bolts. Install nuts and bolts to temporarily secure the
split rings to the flanged sleeve. Repeat steps 1 and
2 for the other split rings and flanged sleeve.

3. Lubricate the bearings with system oil. Install the
bearings onto the axle shafts using a hydraulic
press. Do not apply heat to the bearings.

4. Install the right-hand axle shaft as follows:

a) Install the axle shatft into the final drive housing
until it stops against the differential lock collar.

b) Turn the axle shaft until the splines of the shaft
and the collar engage.

c) Push the axle shaft further into the housing until
it stops against the differential side gear.

d) Turn the axle shait until the splines of the shaft
and the side gear engage.

e) Push the axle shaft completely into the housing
until fully installed.

5. Install the left-hand axle shaft. Retain the axle shatft
bearings with new snap rings. Lubricate the oil seal
lips with tandem oil. Use a soft metal drift to install
the seals.

stalling Final Drive Assembly to Grader

1. Apply a uniform bead of silicone sealant P/N 56427
to the tandem mounting surface and the drive sprocket
bearing surface.

2. Attach a safe lifting device to the final drive assem-
bly. Position the assembly and align the splines of
the axle shaft and drive sprocket.

3. Apply threadlocking compound P/N 40945 to the
bolts retaining the final drive split rings to the tan-
dem. Install the bolts and lockwashers. Tightenthe
bolts to the specified torque.
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. Install the end cap, new tabwasher and bolts secur-
ing the drive sprocket. Tighten the bolts to the
specified torque. Bend the tabwasher corners to
secure the bolt heads.

. Apply a uniform bead of silicone sealant P/N 56247
to the side cover plate mounting surface. Install the
side cover plate and secure with the bolts. Repeat
steps 1 through 5 for the other tandem.

. If applicable, install and connect the transverse
brake lines. Remove any spilled brake fluid to avoid
paint damage.

. Attach a safe lifting device to the rear of the grader
frame. Raise the end of the grader and remove the
stands. Roll the final drive and tandem assembly
under the grader. Lower the grader until the frame
brackets rest on the final drive mounting plates.
Install the bolts and special washers. Tighten the
bolts to the specified torque.

. Remove and discard the lockwire securing the slip
yoke and drive shatft together. Connect and retain
the lower drive shaft to the final drive yoke. Tighten
the bolts to the specified torque.

. Connect all brake lines between the rear frame and
tandems. Ensure all connections are clean and
tight. Remove any spilled brake fluid to prevent paint
damage.

NOTE: For graders equipped with drum brakes, add

brake fiuid to the master cylinder reservoir as
required. Bleed the brake fluid system before
driving the grader. Refer to Section 16, Master
Cylinder - Drum Service Brakes, of this Shop
Manual.

10. Connect the sensor switch wiring harness to the

main wiring harness. Install the hydraulic hosetothe
differential lock cylinder cover.

S-40

11.

12.

13.

1.

Pass the battery cables through the grommet. In-
stall one battery and connect the battery cables.
Close and secure the battery box(es).

Refer to the lubrication specifications detailed in
your 700 Series Operator’s Manual for the capaci-
ties and recommended tandem and final drive lubri-
cating oils. Remove the upper pipe plug from the
final drive housing. Fillthe final drive until oil reaches
the bottom of the plug hole. Clean the plug. Apply
pipe sealant P/N 19167 to the plug threads and
install the plug.

Remove and clean the tandem filler plugs and level
check plugs. Fill both tandems to the bottom of the
check plug hole. Apply pipe sealant P/N 19167 to
the plug threads and install the plugs.

Checking the Differential Lock - Stationary
Test

Make a visual safety check around the grader.
Ensure all personnel are away from the area. Signal
your intention and start the engine when it is safe to
do so. Position the moldboard at 90° to the frame.
Apply down pressure to the moldboard and lift the
front wheels about 18 inches (45 cm) off the ground.

. Pull the right-hand blade lift hydraulic control lever

and retract the cylinder until both left-hand tandem
wheels are about 2 inches (5 cm) off the ground.

. Releasethe hand brake. Do not depress the service

brake pedal or the engine will stall. Move the
differential lock/unlock switch upward and unlock
the differential. The light above the switch should
energize. '
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4. With the engine at idle, depress the clutch pedal. Differential Electrical and Hydraulic Sys-
Shift the transmission pulser leverto1 - 1. Shift the tems (See Fig. 100, electrical schematic).
transmission model lever to forward.

1. Conditions when differential is locked:

5. Slowly release the clutch pedal. a) Right-hand door post switch in down position.
b) Solenoid valve energized, and grounded at dif-
a) Left-hand tandem wheels should rotate, indicat- ferential lock sensor switch.
ing the differential has unlocked. System is c) Electrical relay energized, and grounded through
working correctly. closed sensor switch.
d) Electrical relay contacts open to deenergize
b) Grader tries to lurch forward or the engine stalls, light.
indicating the differential has not unlocked. Repeat
steps 4 and 5 to remove the driving torque. The 2. Conditions when differential is unlocked:
differential should unlock. If the differential does a) Right-hand door post switch in up position.
not unlock, return the grader to the SERVICE b) Solenoid valve deenergized.
POSITION. Have a qualified service technician c) Differential unlocked by spring tension.
check the differential hydraulic and/or electrical d) Shiftfork opens sensor switch contacts to deen-
system(s). ergize electrical relay.
° e) Electrical relay terminals 87A NC and C connect
6. After this procedure, perform the road test before to energize light.

returning the grader to service.

AN o X)
1 ~—0 o}—=
00 YELLOW (151)
ooson POST oo
WITCH RED
UGHT
BROWN (152) || BLACK RED
SOLENOID VALVE
= GROUND

c 85 DIFFERENTIAL

6A SENSOR SWITCH
CIRCUT ELECTRICAL RELAY
BREAKER
= GROUND
Fig. 100

9-41



700 SERIES SHOP MANUAL

3. Install a teefitting and 0 - 300 psi (0 - 20 bar) pressure
gauge at the differential lock cover inlet to determine
operation of the solenoid valve (see Fig.101).

NOTE: The differential may not lock if the differential
case and shift collar splines do not align. The
machine may have to be steered slightly to align
the splines.

hecki i ti -

1. Make a visual check around the grader. Ensure the
hand brake is applied and the transmission is in
neutral. Signal your intention to start the engine.
Start the engine when it is safe to do so.

2. The lock/unlock differential control switch is mounted
in the electrical panel on the right-hand door post.
Move the control switch to the unlocked (disen-
gaged) position. The light above the switch should
energize.

NOTE: Ifthe light does not energize when you move the
control switch to the unlocked (disengaged)
position, the differential is still locked. Do not
continue the test. Shut down the engine and
place the grader in the SERVICE POSITION.
Make sure the manual engaging bolt was re-
moved from the differential lock cover. After this
check, continue with the test.

3. Drive the grader at 5 to 10 mph (8 to 16 km/h) and
check the differential lock/unlock light. The light
must remain energized when the control switch is in
the unlocked position.

4. Continue to drive the grader and move the control
switch to the locked (engaged) position. The light
should deenergize when the control switch is in the
locked position. Returnthe grader tothe repair shop.
Place the grader in the SERVICE POSITION.

DIFFERENTIAL _
LOCK COVER

SENSOR SWITCH

INSTALL TEE FITTING AND 1 - 300 psi
(0-20bar) PRESSURE GAUGE HERE

Fig. 101
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ee-piece Pilo
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Champion recommends using the three-piece Pilot tool (see Fig. 102) when installing the input yoke on the drive pinion.
The yoke and pinion splines are an interference fit and the pilot tool helps you correctly install the yoke.

Order the tool through Champion’s Distribution Center, quoting part number 58439.
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