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4—> Ideally the yoke-
angles should be within
0.5-3"of the shaft. The
yoke centerlines should
be parallel within 0.5°.

4—» Traditionally a zero
joint angle is frowned
upon because the caps
can't rotate todistribute
the grease, but Rehak
says this is no longer
critical due to improved
lubricants and greases.

4—> Yoke angles greater
than 3° greatly
accelerate U-joint wear.

Yoke angles that are
out of parallel will
create a vibration.
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Reassembling of ‘‘U” Bolt Type Universal
Joint

Reassembling is merely a reversal of the dis-
mantling operation.

Be sure to hold the bearing in a vertical position
to prevent the needles from dropping out of the
bearing race.

When assembled, if joints appear to bind tap
the lugs lightly with a hammer which will relieve
any pressure on the bearings at the end of the
journal.

When assembling the bearings into the end yoke
the use of a “C"" Clamp over the extreme ends of
the bearing races to draw the bearings into correct
position will greatly facilitate seating them inside
of the bearing shoulders on the end yokes. “U"
bolt, torque wrench reading, 15-18 ft. ibs.

When inserting the propeller shaft spline into
the universal joint be sure that the arrows on the
propeller shaft and yoke sleeve are in line. See
Fig. 2.

Lubrication

Do not use grease in the needle bearings.

At each 1,000 mile lubrication job, lubricate the
Universal Joints, using a hand gun. See Lubri-
cation Chart for oil specifications.

The sliding spline shaft should be lubricated with
a good grade of grease or oiled every 1,000 miles, or
every time the chassis is lubricated. A hydraulic
pressure fitting is provided for this purpose on the
side of the sleeve yoke.

FIG. 3—REMOVING UNIVERSAL JOINT BEARING
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Coil Spring Suspension

For CV Style Driveshafts on Vehicles with Coil Springs the angle should start out straight (see red line)
coming into the pinion yoke like the picture above shows. Failure to set the Angle Correctly will cause a
Vibration On or Off the gas, Damage the back of the Slip Yoke, or the Pinion Yoke, voiding the Warranty.

FORD 8.8 SETUP
With Leaf Spring Suspension

The Driveshaft angle should start out at 2 degrees down coming into the 8.8 pinion flange like the Red and Green Lines show.
If Angle is not Set Correctly, it will cause the Slip Yoke to come into contact with the flange causing a catastrophic failure,
voiding the Warranty and all Responsibility. Also note: If angle is incorrect, you will experience a vibration on or off the gas or at
high speeds. If you have any questions, please contact us at 702-568-5680 and we will be more than happy to assist you.



Leaf Spring Suspension

For CV Style Driveshafts on Vehicles with Leaf Springs, the angle should start out around 2 degrees down
(see red and green lines) past the centerof the driveshaft coming into the pinion yoke like the picture above shows.
Failure to set the Angle Correctly will cause a Vibration On or Off the gas, Damage the back of the Slip Yoke,
or the Pinion Yoke, voiding the Warranty.




Drivetrain

6.3 Joints

b= following are used:
lexible discs
Tripod joints

Universal joints
Ball joints
Double joints

iversal joints (Fig. 1). The link forks are flexibly
~nected with each other by the joint bolts
anged in the spider. The joint bolts are usually
sunted in the link forks in fully encapsulated nee-
= bearings (therefore requiring no maintenance).
motor vehicles universal joints are used for dif-
on angles up to 8°.

secial designs, e.g. for power takeoff units, permit
=ater diffraction angles.

Needle
bearing

= —Cirolip

Searing bushing

Spider

Joint boit Link fork

Fig. 1: Universal joint

When an angled universal joint is used, a
non-uniform motion is generated at the output

end.

¢ a diffraction angle j§ exists between the input and
sutput of a universal joint (Fig. 2), the output shaft
with the input shaft at uniform rotational speed @,
executes a non-uniform motion with sinusoidally
alternating rotational speed w,.

Output shaft

wy '\
w4 ‘Advsnce | w2 | Advance |
g :
r X
P M ) ‘
g | Lag %y
0 1/4 1/2 3/4 1

Number of revolutions —

w1 Rotational speed (angle) of input shaft
w5 Rotational speed (angle) of output shaft
B Diffraction angle

Fig. 2: Universal joint with diffraction angle

Gimbal error. With 1 revolution of the input shaft,
two advances and two lags occur at the output shaft

(gimbal error) (Fig. 2).

A propeller or drive shaft with one universal joint
may only be used when small diffraction angles
occur. When larger diffraction angles occur, for in-
stance on vehicles with rigid axles, the propeller or
drive shaft must be fitted with two universal joints

(Fig. 3).

In this way, the so-called "gimbal error" of joint A is
compensated by an equal but opposite "gimbal er-
ror" of joint B (@ compensation).

Conditions for compensating the "gimbal error":
The diffraction angles j3, of joint A and f, of joint
B must be equal.

The link forks of the connecting shaft must lie in
the same plane. This must be observed particu-
larly in the assembly of the intermediate shaft

(slide).

wy ... w3 Rotational speeds
B4 and  Diffraction angles

Input
shaft
Intermediate
ft
(23]
JointA
Output
shaft
w3
Joint B
Advance
+
’ | | ‘(‘12 [
- \ |
w3=wq
) »
L NN
-10 1/4 12 3/4 1

Number of revolutions —=

Fig. 3: Propeller shaft with two diffracted universal
joints

The distance variations (linear variations) that oc-
cur during deflection between the universal joints
are compensated by a slide.

Universal joints are used for example on propeller
shafts between the variable-speed gearbox and the
final drive; in commercial vehicles, they are also
used on axle shafts.
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Constant-velocity joints

Constant-velocity joints (homokinetic joints)
transmit the rotary motion uniformly even with
larger diffraction angles.

Sliding constant-velocity joints

Tripod joints (Fig. 1). These can be used in the case
of independent suspension both on powered front
axles (front-wheel drive) and on powered rear axles
(rear-wheel drive).

Tripod joints permit diffraction angles up to 26°
and axial displacement up to 55 mm.

The tripod star is always turned towards the final-
drive end.

Final-drive end Wheel end

Shaft Sealing Tripod

cap star

O-ring
//

Rubber
sleeve

Fig. 1: Tripod joint

Pot joints (Fig. 2). These are ball joints, the balls of
which are guided by a cage and run on straight
tracks of the ball star and the ball shell.

Pot joints permit diffraction angles up to 22° and
axial displacement up to 45 mm.

Pot joints are situated at the final-drive end.

Straight ball tracks

/ | /
Ball cage Ball star Ball shell

Fig. 2: Pot joint

Fixed constant-velocity joints

Ball joints

These consist of the ball star, ball shell, ball cage
and balls (Fig. 3).

The ball shell and ball star have curved tracks, on
which the balls run.

Ball joints permit diffraction angles up to 38° in
their normal version and up to 47° in their spe-
cial version. They do not permit any axial dis-
placement.

Curved ball track Wheel end

Ball shell

Fig. 3: Ball joint as fixed constant-velocity joint

Double joints

Two universal joints are combined to form a single
joint (Fig. 4). In order to ensure fault-free operation
the shaft ends to be connected are centred on the
inside of the joint.

They are used in commercial vehicles.

Double joints permit diffraction angles up to 50°
They do not permit any axial displacement.

Spider —

wheel end

Double-joint fork
Fig. 4: Double joint

Flexible discs

Flexible discs are resilient, maintenance-free jo
They permit only small diffraction angles and lin
variations. They are installed in the drivetrain p=
marily as flexible elements for damping vibrations
and noises. Flexible discs are used in vehicies
whose final drives are permanently connected ws
the body or frame.

There are the following different types:
Hardy discs
Silentbloc joints
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Sveigjanlegur hjérulidur

Sniningsvagid flyst f gegnum gémmihringinn. Til ad koma { veg fyrir titring er 4snum styrt af
kiilu milli gormlestadra kilusk4la.
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drifskaft
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hjérulidur

gdmmihringur
Upphengilega

Upphengilegunni er alltaf komid svo fyrir ad bad geti frst ofurltio til 4 lengdina og er pad
naudsynlegt vegna pess ad hreyfillinn og girkassinn eru 4vallt med sveigjanlegum festingum.
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Drifskaftinu er oft skipt { hluta til ad draga tr hettu 4
titringi og sveigju. A pessari mynd er drifskaftid
tviskipt med hjorulid. Vid lidamétin eru skoftin tvd {
legum.

Drifskaftid er gert dr stdlrori. Til endanna eru sodnar
4 festingar fyrir hjorulidina.

Drifskaftid er vandlega jafnvagisstillt svo ad ekki
komi fram titringur pegar pad snyst.
Jafnvagisstillingin er f6lgin { pvf ad sj63a jarnl60 4
skaftid. Stundum fer drifskaftid ad titra eftir ad
undirvagninn hefur verid rydvarinn. P4 hefur farid
rydvarnarefni 4 skaftid og spillt jafnveginu.

Gerdur er greinarmunur 4 vélvirkum og sveigjanlegum hjorulidum.
Bé4dar pessar gerdir eru til { mérgum dtgéfum.

Vélvirkur hjérulidur

Snuningsvagid flyst frd tengigafflinum { gegnum krossinn til drifskaftsins. Krossinn liggur {
n4lalegum sem eru vardar fyrir 6hreinindum med péttum. Nélalegurnar eru smurdar { gegnum r4sir
{krossinum eda p4 ad par eru smurdar vid samsetningu { eitt skipti fyrir 61l og purfa pv{ ekkert

vidhald.

Péttis- Smurkoppur Kross

haldari

Hjorulidur

Drifskaft 25 nalar

Nilalega

G

Splitti

Hjorulidsklof

Hjorulidskross
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Coupling shaft
Cage Central spider

L G-

Outer race Track groove

Balls Inner race

(a) The components of a drive shaft (b) Photo of a drive shaft
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16 Drivetrain = 16 Drivetr
16.6 Prope"er shafts, If in vehicles with independent suspension a large  16.6.3 J
- P distance has to be covered between the variable-
drive shafts. Joints speed gearbox and the final drive, a two-piece pro- = 1he fo!lo.‘
Functions peller shaft is used which is supported by an inter- F'?x' ]
? mediate mount (Fig. 3). Tripod
Transmit torques z PN o :
Facili | I Universal joints are deployed to facilitate an axis Universdl
act 'Tat? angy ar vf'matlons‘, 4 offset between the variable-speed gearbox and the mvecte'
Permit linear variations (axial displacement) final drive. The flexible discs serve to damp vibra- c‘r’r’;’:‘ a
Damp torsional vibrations tions. 4 9
mounted
The _torque coAnvened by t!we vari_able—speed gear- Variable-speed gearbox Final drive | | dle bearit
box is transmitted to the final drive and the drive / Fidne = \ In motor
/ ron ear
wheels. / propeller-shaft g propeller-shaft fraction 2
) . A M It section section :
Example of rear-wheel drive with front engine: Special d
The power flow progresses in the drivetrain (Fig. 1) / greater @
from the variable-speed gearbox via the propeller = / 3 /
shaft (cardan shaft) to the final drive and on via the floxble J!“")'i‘r“;’e'”' Itermediate’ Hlange Bearing b
axle shafts and constant-velocity joints to the drive
wheels. Fig. 3: Two-piece propeller shaft ik
fork

Variable-speed gearbox
| Front propeller-
| shaft section
Intermediate
mount

Constant-
velocity

L % joints
Rear propeller-shaft
section

Fig. 1: Drivetrain, rear-wheel drive with front engine

Example of front-wheel drive with front engine and
rear-wheel drive with rear engine:

The power flow progresses in the drivetrain from the
variable-speed gearbox via the final drive, constant-
velocity joints and drive shafts to the drive wheels.
No cardan shaft is required here.

The variable-speed gearbox and the final drive are
accommodated in a single housing.

16.6.1 Propeller shafts

In vehicles with front engines and rear-wheel
drives, these are situated between the variable-
speed gearbox and the final drive in the vehicle lon-
gitudinal direction.

Propeller shafts consist of a shaft tube with slide
and joints, e.g. two universal joints (Fig. 2).

Uni\‘/ersal
joint
Universal Shiaft nibs

joint

Fig. 2: Propeller shaft with two universal joints

Intermediate mount (Fig. 3). The split propeller
shaft is resiliently supported here.

The intermediate mount is secured by means of a
bearing pedestal to the vehicle floor. It contains a
ball bearing which is embedded in rubber.

The separation of the propeller shaft results in low-
vibration, quiet running and eliminates droning
noises.

16.6.2 Drive shafts (axle shafts)

These are arranged in the drivetrain between the fi-
nal drive and the drive wheels.

The drive shafts can be equipped at the final-drive
end, for example, with a tripod joint and at the
wheel end with a ball joint.

=
Constant-
velocity joint

Fig. 4: Drive shaft in a front-wheel drive

Spider
Joint bolt

Fig. 1: Uni

When
non-un
end.

If a diffra
output o
with the
executes
alternat
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FIG. 6—AXLE SHAFT UNIVERSAL JOINT

Reassembly—(Bendix Joint)

E

6.

it

Place the differential half of the axle shaft in
a bench vise, with the ground portion of the
shaft above the vise jaws.

Install the center ball (one with hole drilled in
it) in its socket in the shaft, hole and groove
facing you.

Drop the center ball pin into the drilled pas-
sage in the wheel half of the shaft.

Place the wheel half of the shaft on the center
ball. Then slip three balls into the raceways.
Turn the center ball until the groove in it
lines up with the raceway for the remaining
ball as shown in Fig. 7. Slip the ball into the
raceway and straighten up the wheel end of
the shaft. %

Turn the center ball until the center ball pin
drops into the hole drilled in the ball.

Install the retainer pin (lock pin) and prick
punch both ends to securely lock in place.

Disassembly (Rzeppa Joint)

After the shaft has been removed, the universal

joint may be disassembled as follows, Fig. 4, Pg. 115:

1

Remove the three screws holding the front axle
shaft to the joint and pull the shaft out of the
splined inner race. To remove the axle shaft re-
tainer, remove the retainer ring on the axle shaft.

. Clean the universal joint in a suitable cleaning

solution and lift out the axle centering pin.

. Push down on various points of the inner race

and cage until the balls can be taken out with
the help of a small screw driver. Be careful not
to damage parts.

. After all the balls have been removed the inner

race and cage can be turned over so the pilot cup
is up, then remove the pilot cup.

There are two large elongated holes in the cage
as well as four small holes. Turn the cage so

FIG. 8—DISMANTLING RZEPPA JOINT

FIG. 7—ASSEMBLING UNIVERSAL JOINT BALLS

two bosses in the spindle shaft will drop into the
elongated holes and lift out cage.

. To remove the inner race turn it so one of the
bosses will drop into an elongated hole in the
cage, shift the race to one side, and lift out
opposite side.

Reassembly (Rzeppa Joint)

1. Reassembly of the joint is the reverse of dis-
mantling. Care should be exercised not to
damage parts and see that they are clean of all
dirt and grit.

To Reassemble Axle Shaft and Universal
Joint Assembly to Housing

1. Clean all parts so that they are free from dust
and foreign matter.

2. Enter universal joint and axle shaft assembly
in the housing, taking care not to injure the
outer and inner oil seals. Enter spline end of
axle into the differential and push in until the
shoulder on the universal joint stops against
the axle.

. Install wheel bearing spindle.
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FIG. 2—FRONT AXLE, STEERING KNUCKLE AND WHEEL BEARINGS

Ford
Part
No.

72025-S
351059-S7

34807-S
GPW-3113
GP-3117-A
357703-S

GP-3148-A
353064-S

GP-4252
GP-3117-A

(Bendix Universal Joint)

Name
Tie Rod Stud Nut Cotter Pin
Tie Rod Stud Nut
Steering Arm Nut
Steering Arm Nut Lockwasher
Upper Steering Arm—Left Hand (Ford
GPW-3112; Willys A-1710 Right Hand)
King Pin Adjusting Shims
Steering Arm SLud—Upger (A-5504
Dowel Stud—Upper Outside
Front and Inside Rear)
Steering Knuckle Right Hand (Ford
GPW-3149-A; Willys A-812 Left Haad)
Stecring Knuckle Filler Plug
Wheel Bearing Spindle Bushing
Wheel Bearing Spindle Assembly
Brake Disc Screw Lockwasher
Brake Disc Screw
Hub Oil Seal Assembly
Wheel Bearing Cone and Rollers
Wheel Bearing Cup
Wheel Bearing Cup
Wheel Bearing Cone and Rollers
Wheel Bearing Lockwasher
Wheel Bearing Nut
Wheel Bearing Nut Lockwasher
Wheel Bearing Nut
King Pin Adjusting Shims

Wz
e

B4

B8 BY 86 RRE LEBH

Willys
Part
No,
A-809

52940

52941
A-847

GPW-3206-A

GP-3161
62

34083-S2
34807-S
51-3287
GPW-3281

34941-S
355183-S

24916-S2
GP-3139

GP-3135

GP-3162

Name
Axle Shaft and Universal Joint Assembly
(Bendix type) — Right Hand (Ford
GPW-3207-A; Willys A-810 Left Hand)
King Pin Bearing Cone and Rollers
King Pin Bearing Cup
Tie Rod Socket Assembly Left Hand
(Ford GP-3289; Willys A-838 Right

Hand)
Tie Rod Socket Clamp Nut
Tie Rod Socket Clamp Nut Lockwasher

Clamp
Tie Rod Tube Right Hand (Ford GPW-
3282: Willys A-1709 Left Hand)
Knuckie Oil Seal Screw Lockwasher
Knuckle Oil Seal Screw
Steering Knuckle Oil Seal Assembly—

Half
Tie Rod Socket Clamp Screw
Steering Knuckle Oil Seal Feit Pressere

P

Steering Knuckle Oil Seal Felt—HaX
Stha:unx Knuckle Oil Seal Asembly—
King Pin Bearing Cup
King Pin Bearing Cone and Rollers
Lower King Pin Bearing Cap
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Afturdsinn

{ afturdsnum (vinkil4snum, aflhj6ladrifinu) gfrast
sntiningur drifskaftsins nidur og sniningsvagid flyst
homrétt yfir 4 drifisana og aflhj6lin. Girhlutfallid er {
kringum 4:1 { f6lksbflum og l@gra { vorubflum, allt
nidur { um pad bil 9:1. Gfrun { afturdsum vorubfla fer
oft fram { tveimur prepum med tvofoldum gir, sjd
mynd innand aftari képu.

Mismunadrifid { vinkildsnum snyr hj6lunum mishratt {
beygjum. Pad skiptir lika sniningsvaginu sem pad
. tekur vid milli hj6lanna.

sinnnnin:

Drifskaftid snyr pinnjéninum. Pad er fest vid pinnjéninn med hjérulid og gaffli 4 pinnjéninum.
Pinnj6ninn liggur { keilukeflalegum { afturgfrshdsinu.

étakjd flyst frd pinnj6ni yfir 4 kambinn sem er fastur 4 mismunadrifshisinu en pad er f keflalegum.
Atakid flyst sf0an { gegnum mismunadrifshjélin til drifisanna og aflhjélanna.

hj6lnaf

pétti

drifés
pinnjén

gaffall

A afturdrifshis
\ drifés. (kGala)
'k
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16 Drivetrain

Hardy discs (Fig. 1)

Several steel bushings (e.g. 6) are wrapped in tex-
tile cords so that one coil pack passes round two ad-
jacent bushings. The textile cords and steel bush-

ings are vulcanised in rubber.

Hardy discs are used in the drivetrain as flexible in-
termediate links, for example, on two-piece pro-
peller shafts.

Hardy discs permit diffraction angles up to 5°
and axial displacement up to 1.5 mm.

Rubber body
Shaft

Flange Metal lining

Fig. 1: Hardy disc

Silentbloc joints (Fig. 2). Several silentblocs (e.g. 6),
consisting of rubber bodies with sleeve inserts, are
combined in a metal jacket and bolted on both sides
to three-arm flanges. Depending on the propeller-
shaft connection, the centre section can be floating

or centred.

Metal lining

Rubber body
with woven fabric

Shaft

Flange

Fig. 2: Silentbloc joint

REVIEW QUESTIONS
1 What are the functions of propeller shafts?

2 Into which categories are joints subdivided?
3
manufacturing?

a
shaft?

What are the functions of flexible discs?

Which constant-velocity joints are used in vehicle

What is the function of the slide of a propeller

16.7 Final drive T

Functions
Transmits and multiplies torque. The torque con-
verted by the variable-speed gearbox must be
multiplied in the final drive so that sufficient
torques are available at the drive wheels for all
driving states.

Gears down engine revolutions. The engine rev-
olutions converted by the gearbox are geared
down by the constant gear ratio of the final drive.

Diverts the power flow, if necessary. If the engine
is installed in the vehicle longitudinal axis, the
power flow must be diverted through 90° by a
because the drive shafts

bevel-gear final drive
sally to the vehicle

are always arranged transver
longitudinal axis (Fig. 3).

In vehicles with engines installed transversally to
the vehicle longitudinal axis, the direction of the
power flow does not have to be diverted. Spur-
gear final drives are used here.

Longitudinal Variable- Variable Transverse engine
engine speed speed Clutch \
N utcl
Clutch e gearbox gearbox . \ \
P
Propeller Spur — 4
shaft gears

Bevel gear.__

v Drive Drive
Drive
wheel wheel Drive wheel
Crown RNiis wheel Differential
wheel Differential

Fig. 3: Bevel-gear final drive, spur-gear final drive

16.7.1 Bevel-gear final drive

A bevel-gear final drive consists of a bevel pinion

and a crown wheel.
A distinction (Fig. 4) is made between bevel-gear fi-
nal drives

with non-offset axes and

with offset axes (hypoid drive).

Axes not offset Axes offset

Bevel pinion

Crown wheel
- A

Bevel pinion

Final drive with offset and non-offset axes (hypoid
drive)

Fig. 4:
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DIAGNOSIS AND PROBLEM ANALYSIS
Analysis of Gear Noise

Gear Howl and Whine

When you disassemble the axle to diagnose and
correct gear noise, it is assumed that you have first
checked the tires, exhaust, trim items and roof racks
as possible causes.

The noises described earlier under “Road Test”
usually have specific causes that you can diagnose by
observation as you disassemble the unit (Fig. 1). The
initial clues are, of course, the type of noise you heard
on the road test and the driving conditions. We will
describe the possible causes of each of the types and
how the correction can be made.

Chuckle

Chuckle that occurs on the coast driving phase is
usually caused by excessive clearance due to differ-
ential gear wear or by a damaged tooth on the coast
side of the pinion or ring gear.

Damaged Gear Tooth. Any damage to a gear tooth
on the coast side (Fig. 1) can cause a noise identical
to chuckle. Even a very small tooth nick or ridge on
the edge of a tooth is enough to cause the noise.

You can often correct this condition and remove
the noise simply by cleaning up the gear tooth nick or
ridge with a small grinding wheel. (Fig. 1 shows exam-
ples of tooth damage that can be corrected by
grinding.)

E3754-1A

FIG. 1 Damaged Gear

Inspect the Gear Set

To check the gear set, remove as much lubricant as
possible from the gears with clean solvent. Wipe the
gears dry or blow them dry with compressed air. Look
for scored or damaged teeth (Fig. 2). Also, look for
cracks or other damage.

If either gear is scored or damaged badly, the gear
set must be replaced. Also, if there is metal broken
loose, the carrier and housing must be cleaned to
remove particles that could cause damage later. And,
of course, and other damaged parts in the axle must
be replaced.

If the cleaned-up or damaged area is larger than
1/8-inch, it is advisable to replace the gear set.

DAMAGED TEETH ON GEAR SET

(Pearse1a

FIG. 2 Inspecting Gear Set
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E3757-1A

FIG.3 Drive Side (Knock)

Knock

Knock (Fig. 3), which can occur on all driving
phases, has several causes. In most cases, you'll dis-
cover one of the following conditions:

Gear Tooth Damage. A gear tooth damaged on the
drive side is a common cause of knock. This, too, can
usually be corrected by grinding the damaged area.

Ring Gear Bolts. Occasionally, the ring gear bolts
will knock against the inside of the carrier casting.
The cause may be too little clearance, due to casting
flash or bumps. In this case, the carrier can be re-
moved and the interference points ground out.

Another possibility is simply that one or more bolts
are slightly backed out. Proper tightening will correct
the condition.

Axle Shaft End Play. Knock is also characteristic of
excessive end play in the axle shafts. Up to 0.010 inch
is allowed in most axles. However, it may be as high
as 0.045 inch; so that knock occurs even in design
conditions. The frequency of knock will be less be-
cause the axle shaft speed is slower than the drive
shaft.

IMPORTANT: Be sure to measure the
end play with a dial indicator; not by feel. A
“guesstimate” usually feels like far more
end play than there actually is.

On the integral axle, end play is allowable up to
0.025 inch; but can be reduced to 0.005 inch. It is
controlled by the C-washer that holds the shaft in the
pocket of the side gear (Fig. 4).

CWASHER

4

INSTALL BEHIND
C-WASHER

CWASHER

FIG.4 Integral Axle End Play

E3758 14

Clunk

We have said that clunk is due to backlash in =
driveline, but not necessarily in the axle. To determine
whether driveline clunk is caused by the axle, maks &
check of the total axle backlash as follows:

Checking Total Axle Backlash

Raise the vehicle on a frame or twin-post hos
so that the rear wheels are free.

Clamp a bar between the axle companas
flange and a part of the frame or body so &
the flange cannot move.
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Lock the left rear wheel to keep it from turning.

4. Turn the right wheel slowly until you “feel” itin a
drive condition. Hold a chalk marker on the
side of the tire 12 inches from the center of the
wheel (Fig. 5).

5. Turn the wheel the other way until you again
feel the drive condition.

6. Measure the length of the chalk mark; which is
the total axle backlash. /t should be one inch or
less.

If the backlash is within this limit, the clunk will not
be eliminated by disassembling the axle.

Check for these conditions if the backlash is
excessive:

1. Elongation of the differential pinion shaft holes
in the differential case.

2. Missing differential or side gear washer.

3. Galling of the differential pinion shaft and bore.

1INCH
OR LESS

N~ cLamPTO 3
FRAME OR
SUSPENSION

LOCK

COMPANION

FLANGE
BLOCK LEFT
WHEEL

FIG.5 Checking Total Axle Backlash

Check Axle Shaft Spline Fit. If none of the above
conditions show up, there may be a loose fit of the
axle shafts to the side gear splines. You should con-
tinue as follows until the correction is made.

4, Install new side gears and recheck the
backlash.
5. Install two new axle shafts.

6. Replace the axle assembly.

Bearing Noise

Bearing malfunctions normally will be obvious at
disassembly (Fig. 6). As we've noted earlier, pinion
bearings make a high-pitched, whistling noise; usu-
ally at all speeds. However, if there is only one pinion
bearing that is malfunctioning, the noise may vary in

different driving phases.

GALLED
CONE

e)

GALLED
ROLLER

DAMAGED
ROLLERS

E3760-1A

FIG.8 Typical Bearing Malfunction

Here's an important point: pinion bearings are fre-
quently replaced unnecessarily when correcting gear
noise. They should not be replaced unless they are
actually scored or damaged; or there is a specific
pinion bearing noise.

Remember that the low-pitched rumble of a mal-
functioning wheel bearing can be duplicated by a
station wagon roof rack or by tires.

On the new shim design axles, the roller wheel
bearings are capable of a high-pitched screech it they
run dry of lubricant. This might be mistaken for pinion
bearing noise, so be sure to look at the wheel bear-
ings carefully before tearing down the axle.
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Lock the left rear wheel to keep it from turning. Check Axle Shaft Spline Fit. If none of the above
conditions show up, there may be a loose fit of the

Turn the right wheel slowly until you “feel” itina axle shafts to the side gear splines. You should con-

drive condition. Hold a chalk marker on the tinue as follows until the correction is made.

side of the tire 12 inches from the center of the

wheel (Fig. 5). ) 4. Install new side gears and recheck the

backlash.
5. Turn the wheel the other way until you again
feel the drive condition. 5. Install two new axle shafts.

6. Measure the length of the chalk mark; which is 6. Replace the axle assembly.
the total axle backlash. It should be one inch or
less. Bearing Noise

AT A . Bearing malfunctions normally will be obvious at
If t_he.backlash is within th!s limit, the clunk will not disassembly (Fig. 6). As we've noted earlier, pinion
be eliminated by disassembling the axle. pearings make a high-pitched, whistling noise; usu-
ally at all speeds. However, if there is only one pinion
pearing that is malfunctioning, the noise may vary in
different driving phases.

Check for these conditions if the backlash is
excessive:

1 Elongation of the differential pinion shaft holes
in the differential case.

2 Missing differential or side gear washer. GALLED A
CONE

3. Galling of the differential pinion shaft and bore.

1 INCH
OR LESS GALLED DAMAGED

ROLLER ROLLERS

E3760-1A
CLAMP TO bz
FRAME OR

SUSPENSION

FIG.68 Typical Bearing Malfunction

Here's an important point: pinion bearings are fre-
quently replaced unnecessarily when correcting gear
noise. They should not be replaced unless they are
actually scored or damaged; or there is a specific
pinion bearing noise.

Remember that the low-pitched rumble of a mal-
functioning wheel bearing can be duplicated by &
station wagon roof rack or by tires.

On the new shim design axles, the roller whee!
pearings are capable of a high-pitched screech if they
run dry of lubricant. This might be mistaken for pinion
bearing noise, so be sure to look at the wheel bear-
ings carefully before tearing down the axle.

LOCK
COMPANION
FLANGE
BLOCK LEFT
WHEEL

FIG.5 Checking Total Axle Backlash
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INSERT GAUGE HERE

F2685-1A

FIG. 14 Inserting Feeler Gauge

10. Using a feeler gauge tool, select the thickest
feeler blade that will enter between the gauge
disc and the carrier bore ring gear side (LH),
(Fig 16). The feeler gauge fit should be a slight
drag-type feel. Record the feeler gauge
reading.

11. Add .200 in. to the feeler gauge recorded read-
ing. See example below. The left shim thick-
ness is the total reading minus .008 in., then
subtract the total of the .200 in. plus the feeler
gauge reading in Step 11 from Step 4 and add
.016 in. to obtain the thickness for the pinion
gear side (RH) shim.

SEE TOOLS AT
END OF PART

(Pr2686-18

FIG. 15 Installation of Differential Bearing Preload Disc

TOOL-T78P-4000-A

F2687-1A

FIG. 16 Installation of Ditferential Carrier Spreader
Adapters

EXAMPLE—
Step 4—Feeler Gauge Reading 0.40 in.
Add .500 in.
Total Clearance .540 in.

EXAMPLE—
Step 11—Feeler Gauge Reading .086 in.
Plus .200 in.
Total .286 in.
Ring Gear Side Shim LH .286 in.
Subtract .008 in.
Correct Shim Size Ring Gear .278 in.

Side (LH) (Fig. 21 and 22)
Total Clearance .540 in.
Obtained in Step 4

Subtract Ring Gear Side LH .286 in.

Obtained in Step 11

.254
Add .016 in.
CORRECT SHIM SIZE PINION GEAR .270 in.

SIDE (RH) (Fig. 21 and 22)

12.  Remove the adjuster rod tool T78P-4136-A, or
equivalent, from the housing assembly.

13.  Remove the bearing caps—two (2).

14. Remove the .200 in. gauge disc spacer tool and
the bearing preload spacer disc.

15. Install the carrier spreader adapters T78/-
4000-A, or equivalent, and spreader tool T78P-
4000-E, or equivalent, as shown in figures 16
and 17.

16. Install a dial indicator (Too! 4201-C, or equiva-
lent) to determine the housing spread as shown
in Fig. 17.
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F2689-1A

FIG. 18 Checking Ring and Pinion Gear Backlash

TOOL-4000-D

FIG. 17 Spreading the Differential Carrier

NOTE:
22.

Spread the housing to a value of .016 in. Do not
exceed this dimension at the tip of the case
opening. Remove the dial indicator.

Install the shim on the ring gear side (LH) as
determined in Step 11 and push the differential
case and bearing cup as far left as possible.

Install the shim on the pinion gear side (RH) as
determined in Step 11. Use a plastic hammer
and tap the shim in until it is seated.

Release the spreader and remove it from the
housing.

Install the bearing caps and torque them to
specification (70-85 ft-Ibs.), making sure that
the punch marks are aligned.

Cap arrows to be pointed out-board.

Determine backlash readings at several teeth
around the ring gear. (Specification .008-.012).
However, the variance of the readings must not
exceed .004 (Fig 18). Also, determine back face
runout (Spec .003) (Fig. 19).

TOOL-4201-C

F2690-1A

FIG.19 Checking Ring Gear Runout

23.

24,

Install the pinion side gears and thrust washers.
Install axle shaft O-rings on the axle shafts.

Slide the axle shafts into place in the axle hous-
ing. Exercise care so that the splines or any
portion of the axle shafts do not damage the oil
seals.

Install the axle shaft C-locks on the inner end of
the axle shafts and push the shafts outward so
that the shaft lock seats in the counterbore of
the differential side gear.
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T76P-4020-A11

F2693-1A

FIG.23 Installation of Pinion Depth Gauge Block

in 7.5 Axle

TOOL-4201-C

P1697-1A

TOOL-4201-C

P1698-1A

FIG.24 Checking Companion Flange Lateral Runout

Companion Flange Runout Check

; Raise the vehicle on a hoist that supports the
rear axle (twin-post hoist).

2. Remove the driveshaft assembly (Refer to the
applicable Part in this Group of the Manual).

3. Check the companion flange for damage.

4. To check radial runout, set up dial indicator as

shown in Fig. 25

S. Rotate the companion flange with the dial in-
dicator in place. If the runout exceeds specifi-
cations, remove the flange and reinstall it 180
degrees from original position.

FIG.25 Checking Companion Flange Radial
Runout Typical

6. If the runout is still excessive, remove and

reinstall the flange an additional 90 degrees
and re-check the runout.

¥ To check lateral (face) runout, set up the dial

indicator as shown in Fig. 24. Repeat Steps 5
and 6.

8. If the runout is still excessive, replace the com-

panion flange and check the runout. If neces-
sary, rotate the new flange on the pinion shaft
until and acceptable runout is obtained.

If excessive runout is still evident after re-
placement of the companion flange, it will be
necessary to replace the ring and pinion gear,
and repeat the above checks until runout is
within specifications.

9. Install the driveshaft assembly (Refer to the
applicable Part in this Group of the Manual).




FINAL RESULTS

Properly designed, manufactured, and maintained
RICHMOND GEAR gears, correctly assembled by you in a
clean rigid gear box, and operated with the proper lubricant,
should result in safe and satisfactory performance. Be sure
you select the proper application for your gear set.

Any questions concerning these installation instructions
must be forwarded to us for clarification at the following
address:

RICHMOND GEAR

P.O. Box 238, Old Norris Road

Liberty, South Carolina 29657

TechLine: 864-843-9275

Email: tech@richmondgear.com

WARRANTY

Warranty is limited to material and/or workmanship defect
at time of shipment from the factory, and in no event shall
seller have any liability for consequential damages of any
kind resulting from a breach of this warranty. This warranty
will be void on all products that show evidence of
misapplication, improper installation, abuse, lack of proper
maintenance, negligence, or alteration from original
design. This warranty is in lieu of any other warranties,
either express or implied, INCLUDING ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OF FITNESS FOR
ANY PARTICULAR PURPOSE.

ADDITIONAL INFORMATION

Buyer shall be solely responsible for determining the
adequacy of the product for any and all uses to which buyer
shall apply the product. The application by buyer shall not be
subject to any implied warranty of fitness for that particular
purpose. The manufacturer makes no warranty or
representations, expressed or implied, by operation of law
or otherwise as to the merchantability or fitness for a
particular purpose of the goods sold hereunder. Buyer
acknowledges that it alone has determined that the goods
purchased hereunder will suitably meet the requirements of
their intended use. In no event will the manufacturer be
liable for consequential, incidental or other damages.

These instructions do not purport to cover all details or
variations in equipment, nor to provide for every possible
contingency to be met in connection with selection,
installation, operation, lubrication, and maintenance.
Should further information be desired or should particular
problems arise which are not covered sufficiently for the
purchaser’'s purpose, the matter should be referred to
RICHMOND GEAR.

BREAKIN

A new ring and pinion installation, especially a ?ﬁ@h
numeric ratio with new bearings, can cause an excessive
heat buildup in the rear end and cause softening of the
gear teeth and bearings if a break in is not performed.

Street vehicles should be driven at normal street driving
speed for approximately 10 miles, then stop and let cool for
30 minutes. Do this 2 to 3 times. Towing vehicles need
approximately 200 to 300 miles of normal street driving
before being used for towing.

On circle track race cars make approximately 6 to 8 laps at
slow speed, then let cool for 30 minutes. Make 6168 more
laps at slow speed, then 2 to 3 laps at full speed, then. let
cool again for 30 minutes.

NOTE: If after the above break in is performed, overheating
of the rear end is suspected, repeat the final portion of the
break in procedures.

HELPFUL HINTS & ADDITIONS TO
RICHMOND GEAR
INSTALLATION INSTRUCTIONS

After completely reading instructions, go back to step #4.
The following group of shim thickness are only if you do not
have access to a pinion depth gauge or the old shim from
the old pinion to start with. G.M.- .035, Ford 8-9” - .020,
Ford 8.8 - 7.5 - .030, All Dana’s- .035, 8-3/4 x 1-3/4 pin, -
.090, 8-3/4 x 1-7/8 pin, - .020, Mopar- 9-1/4 - .020.

Pinion depth shims are located underneath the rear pinion
bearing cone that is pressed on pinion with exception of the
Dana Models. Dana pinion depth shims are underneath the
rear pinion bearing cup in the housing. Dana carrier
bearing preload shims are between carrier and bearing
cone. All others are on the outside of bearing cup unless
spanners are used as in the Ford 8 and 9 inch, both 8-3/4
and Mopar 9-1/4. Ford 8 and 9 inch pinion depth is
regulated by shims between pmron support and chuck or
center section.

Step #5 - If crush collar is used to set bearing preload, do
not use until you have established pinion depth and
backlash and you are satisfied with the pattern you get. You
can simulate pinion bearing preload by tightening pinion
nut until the right preload is achieved with only motor oil on
the pinion bearings. The crush collar and pinion seal should
be last to install.

7%
-



TOOTH CONTACT CHART

Step #7-G.M. rear cover style housings use shims on the
outside, between bearing cup and housing, adjusting
backlash and carrier bearing preload. If starting with a bare
housing, or you are installing a spool or different carrier,
before you mount the ring gear, establish equal shim pack
on each side of carrier and enough to create a drag when
you slide it in'and out of the housing by hand. Keep in mind
you should keep the thickest shim next to the bearing cup.

Ring Gear Tooth Contact Coast Side l Drive Side Condition Remedy
For Ratios 3.90 and Numerically Lower
oot and IDEAL V/A
PATTERN
Heel Root
(outer end) z
A
=
it (mne?(:ndi
—
Top Land IDEAL N/A
Heel \1/ PATTERN ¥
(outer end) P4 Root MJ
B " Lw
. Toe
Drive (inner end) .:_}"
Top Land HIGH TOOTH Move the Drive
\1/ || CONTACT PINION DEEP-
Lol Root heavy onthe top | ER
(outer end) . - g
of the drive gear into MESH.
C tooth profile
. Toe
Rive (inner end)
Top Land All Series - Pa ,
LOW TOOTH Move the Drive
Heel CONTACT PINION OUT
(outer end) i heavy on the of MESH.
D root of the drive
gear tooth profile
Toe
(inner end)
:
TORQUE SPECIFIC ATIONS With a little lqctlte on the threads of'thel ring ggar bolt, mount
RING GEAR BOLTS gear to carrier or spool. After adjusting shim pack to get
GRADE 8 proper backlash and once you have established%yﬁy"l’b
3/8" x all lengths A5B01tly pattern, remove carrier and pinion. Now is the time to install
fisixalllongiys o it crush collar and pinion seal. NOTE: Always use loctite on
1/2” x all lengths 100-110 ft Ib o :
the pinion nut. If you do not have a rear end housing
% CARRIER CAP BOLTS spreader, you will have to work at installing the carrier once
7/16” (5/8" head) 60-65 ft Ib you add more shim to preload the carrier bearings. As arule
1/2" (3/4” head) 80-85 ft Ib of thumb all carrier bearings will require .010 preload. After

adding .005 to each side of the shim pack, coat surfaces of
the shims with axle bearing grease to hold them in the
housing, make sure the cups stay straight. Using a plastic or
brass hammer, gently pound on bearing cups side to side
until carrier has seated in housing. Again, it is important that
you keep the cups straight during this operation. A
spreader is almost necessary for all Dana Model rear ends.
Torque caps to proper torque value.




REAR AXLE DIFFERENTIAL CARRIER 4-8

FACE
PITCH LINE
FLANK

BACKLASH .005"-.008"

/X
=

CLEARANCE

THE HEEL OF THE GEAR
TOOTH IS THE LARGE
END AND THE TOE IS
THE SMALL END

Fig. 23—~Gear Tooth Nomenclature

5. Inspect the contact pattern produced by the above

procedure. Figure 23 shows the terminology used in
analyzing contact patterns,

The large end of the tooth is called the ‘““heel’’ and
the small end of the ‘‘toe’”’, Also, the top of the
tooth, which is the part above the pitch line, is
called the ‘face,” while the part below the pitch
line is called the “flank’’. The space between the
adjacent meshing teeth is referred to as ‘‘backlash’’,

Figure 24 shows correct and incorrect contact
patterns.

Contact pattern A’ provides the ideal bearing
for quietness and long life. If the pattern shows a
toe contact B, it indicates not enough backlash,
To correct, move the ring gear away from the pinion
by increasing right shim thickness while decreasing
left shim thickness an equal amount,

If the pattern shows a heel contact “C,”” it indi-

Fig. 24~Gear Tooth Contact Patterns

cates too much backlash, To correct, move the ring
gear toward the pinion by increasing left shim
thickness while decreasing right shim thickness an
equal amount,

NOTE: Make adjustment increasing and de-
creasing shim thickness by 0.002" at a time,
check contact with red lead mixture and con-
tinue adjustment until tooth contact appears as
in “A”, Backlash must remain within limits,

If the pattern shows a high face contact & o ks 1
indicates that the pinion is too far out, that is, too
far toward the front of the car,

To correct a pattern such as “D,”” it will be nec-
essary to install a thicker pinion shim as described
under ‘‘Pinion and/or Bearing Replacement’’, A
.001" thicker shim is recommended as a starting
point. Continued changes may be necessary to obtain
the correct setting.

If the pattern shows a flank contact “E,’” it
indicates that the pinion is in too far. To correct
replace the pinion shim with a .001" thinner shim
and recheck contact pattern.

In making pinion adjustments, be sure backlash is
correct before testing contact pattern. Moving the
pinion in reduces backlash and moving it out in-
creases backlash,

After satisfactory contact pattern is produced as
in “A,”’ clean ring and pinion gear teeth and pour a
liberal quantity of rear axle lubricant on gears and
bearings - turn gears to work lubricant into all
surfaces,

. Install axle shafts, drums and wheel assemblies; fill

rear axle with proper lubricant to a level even with
bottom of filler hole and road test vehicle.

FLANK CONTACT
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In order to assist in determining whether the
gears are properly adjusted, paint the bevel gear
with red lead or similar substance and turn the

bevel gear so the pinion will make an impression
on thegteeth. Corxr)ect procedure to follow in the «— COMPRESSING COLLAR
event of an unsatisfactory tooth contact is shown
in Fig. 17. <5 ]
| OIL SEAL ASSY.
After the differential has been assembled and \)_
adjusted, the pinion shaft oil seal should be in- OIL SEAL GASKET
stalled. Remove universal joint flange and with l "
oil seal replacing tool, Fig. 18 install oil seal. Fig.
19 gives dimensions of oil seal replacing tool. OIL SLINGER
Install universal flange and tighten nut solidly in f
place, then install cotter pin. 3 l ~+—PINION HOUSING

I~ ——spacer

REAR AXLE PINION
FIG. 18—INSTALLING PINION OIL SEAL

Install axle shafts as instructed under “Axle
Shaft” and replace housing cover with new gasket.
Fill differential housing with proper amount of
hypoid lubricant. See Lubrication Chart, Page 12.

THE HEEL OF GEAaRTooTH 1S THE LARGE
X0, A0 THE Tog 1 THE Smav ENo. Install axle under vehicle in reverse order of
removal, after which bleed the rear brake cylinders
to remove any air from the lines, first making
certain that there is an ample supply of fluid in the
brake master cylinder reservoir. See Section
“Brakes" for further instructions.

3 QACE

/1_ L FLANK

Workine DEpTH CLEARANCE

700 MucH Back LAsH 700 LirTLE BACK LASH
MovE GEAR Towaro Pinion Move GEAR AwAY FROM Pinion 5

o

o

’,;'7 ;i .

E: )

= —— i

4
CORRECT SETTING COMPAROMISE SETrimee r - el RADIUS

FIG, 17—TOOTH CONTACT FIG. 19—OIL SEAL COMPRESSING COLLAR




FORD MODEL G.P.W. }4 TON 4 x4 TRUCK

1100-100
SYMPTOMS PROBABLE REMEDY
Axle Noisy on Pull and Coast
Excessive back lash bevel gear and pinion. .. ... Adjust
Endiplayipimiomsshaft . .. .0 v i oo v Adjust
Worn pinion shaft bearing....... .. coovennenn Replace
Pinion set too deep in ring gear............... Adjust
Pinion and bevel gear too tight. ............../ Adjust
Axle Noisy on Pull
Pinion and bevel gear improperly adjusted. . ...’ Adjust
Pinion Dearines rOUgh: ... vovo i s wr siraaeie o ole Replace
Pinion bearing8oose. .. oo .o o vons s or s s Adjust
Axle Noisy on Coast
Excessive lash in bevel gear and pinion........ Adjust
End play in pinion shaft. ...........csmeecue Adjust
Jproper tOOBTCONEACE . . ... o« oivis siale s dis e ls Adjust
ROUEH DEATIORE I . o S s e i el e S Replace
Backlash
Worn differential pinion gear washers..........Replace
Excessive lash in bevel gear and pinion........ Adjust
Worn UniVersal OIS 0 i, oo oiie x5 otseotolelotis Replace
Emergency

Should difficulty be experienced with differential or propeller shaft the vehicle may
be driven in by removing the rear axle shafts and propeller shaft.

Place front wheel drive lever in rear (engaged) position. This will allow front wheel
drive to propel the vehicle.

REAR AXLE SPECIFICATIONS

Rear Axle
L T RIS e ot s S R Full floating
MEalce B TR o RS S S ks s i Spicer
VT e e = RO SR e U S 5 Thru springs
Differential
A G B GG e O SO Hypoid
| e e Wl B T i A o R AR Ry 4.88:1
B s o o M R e ) S e Timken Roller
Differential Pihton'Gearsion So . 0= ol i 2
Ol capaeiEy et T e e i s See Lubrication Chart, Page 12
AAJUSEMEBE. RN L s e e s e Shims .003", .005", .010", .030"
Pinion Shaft
LT L S o O e S AR o o Two Timken Roller
T T N e o 3 D A e e e o Shims .003", .005", .010"”
Bevel and Pinion Gear
LV T e R o N st S S N 005'"—.007"
A PBEENt 5 S ol o f ey e Shims .003", .005", .010”, .030"
Bearings
Make—Differential Side. . ................... Timken
Conerandiroller. o e Xiie o . 0o 0, e 24780
L e R S e e e e 24721
Malke—Pinion'Shaft. ... ... i v viinnns Timken
Cone and roller. . ...... LT TS Ll v Front 02872 Rear 31593
BT e e Al S e e L 2 Front 02820 Rear 31520
SRSttt o S e ] 003", .005”, .010", .030""
Make—Wheel Hub..............ccoo0vvnnnnn Timken
ConepndRoller . re vk S e, Inner 18590 Outer 18590
R e T L e Inner 18520 Outer 18520
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Willys Ford
Part Part
No. No. No.
1 52881 GP-4222
2 52880 GP-4221
3 A-871  355511-S
4 A-792 GP-4281
5 A-782 P-4035
6 A-781 GP-4016
7 52510 4941-S
8 51523 20346-S2
9 636577 58048-!
10 636538 353051-S
11 A-795 GPW-4228
12 A-794 GP-4236
13 AT GP-4211
14 A-870 GP-4022
15 A-796 GP-4215
16 A-797  GP-423
17 A-779  GP-3034
18 A-784 GP-4220-&
19 A-793  GP-4208
20 52880 GP-4221
21 52881 GP-4222
22 A-789 GPW-4209
23 A-797 -
24 A-796 GP-4215
25 6363 GP-4241
26 A-794 GP-4236
27 A-795 GP-4228
28 A-779  GP-3034
29 A-901 GPW-4234
30 A-472  GP-1111
3 A-47¢  GP-1107

FIG. 1—REAR AXLE ASSEMBLY

Name
Differential Bearing Cup
Differential Bearing Cone and Rollers
Hypoid Bevel Drive Gear Screw
Drive Gear Screw Lock Strap
Gear Carrier Cover Gasket
Gear Carrier Cover
Gear Cover Screw Lockwasher
Gear Cover Screw
Axle Housing Drain Plug
Gear Cover Filler Plug
Differential Bevel Side Gear Thrust
Washer
Differential Bevel Side Gear
Differential Bevel Pinion Mate Shaft
Differential Vent Plug
Differential Bevel Pinion Mate
Differential Bevel Pinion Mate Thrust
Washer
0il Seal—Carrier End
Differential Adjusting Shims
Differential Case
Differential Bearing Cone and Rollers
Differential Bearing Cup
Hypoid Bevel Drive Gear and Pinion Set
Differential Bevel Pinion Mate Thrust
Washer
Difierential Bevel Pinion Mate
Differential Bevel Pinion Mate Shaft
k Pin
Differential Bevel Side Gear
Differential Bevel Side Gear Thrust

Washer

0il Seal Carrier End

Rear Axle Shaft—Right (Ford GP-4235;
Willys A-902—Leit)

Brake Drum

Wheel Hub Bolt—R.H. Thread (Ford
GP-1108; Willys A-473 L.H. Thread)

Willys
Part
No.

A-476

A-904
0

A-764
636528

GP-4630
GP-4628

Name

Wheel Hub Bolt Nut—R,H. Thread (Ford

GP-1013; Willys A-475 L.H. Thread)
Axle Shaft Gasket
Rear Axle Drive Shaft Screw Lockwasher
Rear Axle Drive Shaft Screw
Differential Bearing Cap
Differential Bearing Cap Screw

washer

Differential Bearing Cap Screw
Pinion Bearing Adjusting Shim (Front
Drive Pinion Bearing Spacer

on Bearing Adjusting Shim (Rear)
Drive Pinion Bearing Cup—(Rear)
Dn\'eRPinirm Bearing Cone and Rollers

—(Rear)

Brake Disc Screw Nut
Brake Disc Screw Lockwasher
Brake Disc Screw
Hub Oil Seal Assembly
Hub Bearing Cone and Rollers
Hub Bearing Cup
Hub Bearing Cup
Hub Bearing Cone and Rollers
Outer Wheel Bearing Washer
OQuter Wheel Bearing Nut
Outer Wheel Bearing Lockwasher
Outer Wheel Bearing Nut
Drive Pinion Nut Cotter Pin
Drive Pinion Nut
Drive Pinion Nut Washer
Universal Joint End Yoke Assembly
Universal Joint End Yoke Dust Shield
Pinion Leather Oil Seal
Pinion Leather Oil Seal Gasket
Drive Pinion Oil Slinger
Drive Pinion Bearing Cone and Rollers

Front)
Drive Pinion Bearing Cup (Front)
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https://www.youtube.com/watch?app=desktop&v=GgMxcpPeG ¢



https://www.youtube.com/watch?app=desktop&v=GgMxcpPeG_c
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Scania Hub Reduction



















