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FOREWORD

This manual includes procedures involved in disassembly and assembly of components
listed in the "Table of Contents.”

This manual should be kept in a handy place for ready reference. If properly used, it will
meet the needs of technicians and vehicle owners.

CAUTION:

These vehicles contain some parts dimensioned in the metric system as well as in the
customary system. Some fasteners are metric and are very close in dimension to familiar
customary fasteners in the inch system. It is important to note that, during any vehicle
maintenance procedures, replacement fasteners must have the same measurements and
strength as those removed, whether metric or customary. (Numbers on the heads of metric
bolts and on surfaces of metric nuts indicate their strength. Customary bolts use radial
lines for this purpose, while most customary nuts do not have strength markings.) Mis-
matched or incorrect fasteners can result in vehicle damage or malfunction, or possibly
personal injury. Therefore, fasteners removed from the vehicle should be saved for re-use
in the same location whenever possible. Where the fasteners are not satisfactory for re-
use, care should be taken to select a replacement that matches the original. For informa-
tion and assistance, see your authorized dealer.

GMC TRUCK OPERATION
TRUCK & BUS GROUP
General Motors Corporation
Pontiac, Michigan

No part of this publication may be reproduced, stored in any retrieval system or transmit-
ted, in any form or by any means, including but not limited to electronic, mechanical, photo-
copying, recording or otherwide, without the prior written permission of the GMC Truck
Division of General Motors dorp. This includes all text, illustrations, tables and charts.



CAUTION

To reduce the chance of personal injury and/or property damage, the following
instructions must be carefully observed.

Proper service and repair are important to the safety of the service technician
and the safe, reliable operation of all motor vehicles. If part replacement is
necessary, the part must be replaced with one of the same part number or with
an equivalent part. Do not use a replacement part of lesser quality.

The service procedures recommended and described in this service manual
are effective methods of performing service and repair. Some of these proce-
dures require the use of tools specially designed for the purpose.

Accordingly, anyone who intends to use a replacement part, service proce-
dure or tool, which is not recommended by the vehicle manufacturer, must first
determine that neither his safety nor the safe operation of the vehicle will be
jeopardized by the replacement part, service procedure or tool selected.

It is important to note that this manual contains various Cautions and
Notices that must be carefully observed in order to reduce the risk of personal
injury during service or repair, or the possibility that improper service or repair
may damage the vehicle or render it unsafe. It is also important to understand
that these ‘Cautions’ and ‘Notices’ are not exhaustive, because it is impossible
to warn of all the possible hazardous consequences that might result from
failure to follow these instructions.
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Noone
Knowsyour

GMtruck
better.

No one.

Mr. Goodwrench wants you to have the right parts for So keep that great GM feeling with genuine GM parts
your truck—whether you see him for service or whether at participating independent Mr. Goodwrench dealers
you do the work yourself. selling Chevrolets, Pontiacs, Oldsmobiles, Buicks,
That's why Mr. Goodwrench wants to have a good Cadillacs, GMC gnd Chevy TrUCkS
stock of genuine GM Parts available. Everything from
exclusive GM Goodwrench replacement engines and S [glm
transmissions to GM Goodwrench Motor Oil that meets

e NMIAL MoTOIg BefPOfiATION
or exceeds all specifications for General Motors cars

or light trucks. And Mr. Goodwrench has a complete
line of GM chemicals for fine care of your GM vehicle.
Plus accessories to add convenience—

orjust alittle extra style.

F5085



GENERAL INFORMATION OA1

SECTION OA

GENERAL

INFORMATION

CONTENTS

SUBJECT

Service Parts ldentification Label ...........cccccivviiinnnne.
Vehicle ldentification Number ..........ccccocoovviiiiiiiiieiniinnnn,
Certification Label .........ccccoiiiiiiiiiiii e
Engine Identification Number ...,
"Transmission Identification Number .........cccccocveenneen.
Model REfEreNCE ....ccoocccciiiiiiiiieeeeeeeeee e
MELrC FASIENEIS ...coovveeiiee e
Fastener Strength Identification ...........cccoooeiiiniinen.
Six Lobed Socket Head Fasteners ......cceeeeeeenn.
Prevailing Torque Fasteners .........cccccvviiieeeeeiiinnnnn.
Conversion Table .o
Decimal and Metric Equivalents ..........cccoiiiiieeennn.

1 VIN 6 5

2. Wheel Base 5. RPO/SEO Codes

3. Model Number 6. Exterior Color WA Numbers
4. Order Number 7. Paint System pcah

Figure 1—Service Parts Identification Label

1. Typical VIN

F7557
Figure 2—VIN Location

SERVICE PARTS
IDENTIFICATION LABEL

The Truck Service Parts Identification Label is pro-
vided on all models (figure 1). It is located on the
inside of the glove box door (or on an inner body panel
for Forward Control models). The Label lists the VIN
(Vehicle Identification Number), wheelbase, paint infor-
mation and all Production options or Special Equip-
ment on the vehicle when it was shipped from the
factory. ALWAYS REFER TO THIS INFORMATION
WHEN ORDERING PARTS.

VEHICLE IDENTIFICATION
NUMBER

The VIN is the legal identifier of the vehicle. On all
models except Forward Control, it is located on a plate
which is attached to the left top of the instrument panel
and can be seen through the windshield from the out-
side of the vehicle (figure 2). On Forward Control mod-
els, the plate is on the dash and toe panel. To find out
the manufacturer, model and chassis type, engine
type, GVW range, model year, plant code, and sequen-
tial number, refer to figure 3.

CERTIFICATION LABEL

The Certification Label shows the GVWR, and the
front and rear GAWRs, and the Payload Rating for
your vehicle (figure 4).

Gross Vehicle Weight (GVW) is the weight of the
orginally equipped vehicle and all items added to it
after it has left the factory. This would include bodies,
winches, booms, etc.; the driver and all occupants; and
the load the vehicle is carrying. The GVW must not
exceed the GVWR. Also, the front and rear gross axle
weights must not exceed the front and rear GAWRSs.

The Payload Rating shown on the label is the maxi-
mum allowable cargo load (including the weight of the
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Nation ol Origin ’ ) Check Digit | u Prck*uct'on Sequence Number'}——
1«US Built Code Series
2 m Canadian Built éL ;2$0n
3 = Mexican Built o fon
3 1Ton
Manufacturers e ™
B Baltimore. MD
G = General Motors Coda  Year E Pontiac East, M|
Code Body Type L 1990 F Flint. Ml
0 Chassis Only J Janesville. WI
1 Hrcubeloumyay va 5 3 v, o
A Chevrolet Bus' 3 Four-Door Cab \:{ Egrr;t:,%t; nMé IN
B Chevrolet Incomplete 4 Two-OoorCab 0 PontiaoyMIY
C Chevrolet Truck 5 Van 1 Oshawé ON
0 GMC Incomplete 6 Suburban 2 Moraine: OH
J GMC Bus* 7 Motor Home Cnassis 3 Detroit. Ml
K GMC MPV 8 Utility (Blazer/Jimmy) 4 Scarborough, ON
N Chevrolet MPV 9 Extended Cab 5 London. ON
T GMC Truck 7 Lordstown, OH

OA-2 GENERAL

*Van with 4th Seat

INFORMATION

VECH1CLE IDENTIFICATION NUMBER (VIN)

8 Shreveport. LA

Engine Type and Make

Line and Chassis Type Cod* Producer Type RPO

GVWR/BRAKE SYSTEM ) Chassis OB CPC 4 3L)\,/% TBI Lu2
Code Line Type 3 :

Coda GVWR Range Brake System C Conventional Cab X2 Cc CPC 6 2L V8 Diesel LH6

B 3001-4000 Hydraulic Ve X E CPC-Noth 2.5LL4TBI  LN8

I R Conventional Cab 4x2

c 4001-5000 Hydraulic D Military Truck 4x4 H CcPC 50LV8TBI  LOS

D  5001-6000 Hydraulic K Conventional Cab 4x4 J CPC  6.2L V8 Diesel LL4

E 6001-7000 Hydraulic V  Conventional Cab 4x4 K CPC 5.7LV8TBI  LO5

F 7001-8000  Hydraulic G van 4x2 M g sJLVeaBBL LTS

eraut P Forward Control 4x2 N CPC 74LV8TBI  L19

G 8001-9000 Hydraulic S SmConventional Cab  4x2 P Cummins  3.9L Diesel  LST

H 9001-10,000  Hydraulic T SmcConventional Cab 4x4 R CP 2.8LV6TBI  LL2

J 10,001-14,000 Hydraulic M 4x2 T CpPC 48L L6 1BBL L25

K 14,001-16,000 Hydraulic L SmVan 4x4 w CPC 74LV84BBL LE8

H  Chassis Cutaway 4x2 z CPC 43LV6TBI  LB4

F7555

Figure 3—Vehicle ldentification Number
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F0597
Figure 4— Certification Label

driver and all occupants) that the vehicle can carry
based on all factory installed equipment on the vehicle.
The Payload Rating is reduced if any accessories or
other equipment is added to the vehicle after final date
of manufacture. The weight of these items should be
determined and deducted from the Payload Rating.

The vehicle may also have a GCWR (Gross Combi-
nation Weight Rating). The GCW (Gross Combination
Weight) is the total weight of the loaded tow vehicle
(including passengers) and a loaded trailer.

The tires on the vehicle must be the proper size and
properly inflated for the load which you are carrying.

The vehicle Certification Label shows the originally
equipped tire size and recommended inflation pres-
sures.

ENGINE IDENTIFICATION
NUMBER

Refer to figures 5, 6, 7, 8 and 9 to determine the
location of the engine I.D. number.
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Figure 6—2.8L Engine I.D. Location
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TRANSMISSION IDENTIFICATION
NUMBER

Refer to figures 10 through 13 for determining trans-
mission identification numbers and code meanings.

MODEL REFERENCE

Refer to figures 14 through 19 for determining vehi-
cle model. C, R, and S models are two wheel drive. K,
V.and T models are four wheel drive.

METRIC FASTENERS

The vehicle models are primarily dimensioned in the
metric system. Many fasteners are metric and are very
close in dimension to well-known customary fasteners
in the inch system. It is most important that replace-
ment fasteners be of the correct nominal diameter,
thread pitch and strength.

Original equipment metric fasteners (except “beau-
ty” bolts, such as exposed bumper bolts, and cross
recess head screws) are identified by a number mark-
ing indicating the strength of the material in the fasten-
er as outlined later. Metric cross recess screws are
identified by a Posidriv or Type 1A shown in figure 20.
Either a Phillips head or Type 1A cross recess screw-
driver can be used in Posidriv recess screw heads, but
Type 1A cross recess screwdrivers will perform better.

NOTICE: Most metric fasteners have a blue col-
or coating. However, this should not be used
as positive identification as some fasteners are
not color coated.

General Motors Engineering Standards, along with
other North American Industries, have adopted a por-
tion of the standard metric fastener sizes defined by
ISO (International Standards Organization). This was
done to reduce the number of fastener sizes used and
yet retain the best strength qualities in each thread
size. For example, the customary 1/4-20 and 1/4-28
screws are replaced by the metric M6.X1 screw which
has nearly the same diameter and has 25.4 threads
per inch. The thread pitch is in between the customary
coarse and fine thread pitches.

1. Engine I.D.
2. Engine 1.D. (Optional Location)

F7552

Figure 7—4.3L Engine I.D. Location
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VIEW B

1. Engine I.D. Location

F7554
Figure 9—6.2L Diesel Engine I.D. Location



1. Transmission |.D. Location

F7572

Figure 10—Hydra-matic THM-700R4 (4L60)
Transmission |.D. Location

Metric and customary thread notation differ slightly.
The difference is shown in figure 21.

FASTENER STRENGTH
IDENTIFICATION

Most commonly used metric fastener strength prop-
erly classes are 9.8 and 10.9 with the class identifica-
tion embossed on the head of each bolt. Customary
(inch) strength classes range from grade 2 to 8 with
radial line identification embossed on each bolt head.
Markings correspond to two lines less than the actual
grade (i.e. grade 7 bolt will exhibit 5 embossed radial
lines on the bolt head). Some metric nuts will be
marked with single digit strength identification numbers
on the nut face. Figure 20 shows the different strength
markings.

When replacing metric fasteners, be careful to use
bolts and nuts of the same strength or greater than the
original fasteners (the same number marking or high-
er). It is likewise important to select replacement fas-
teners of the correct size. Correct replacement bolts
metric fasteners available in the aftermarket parts
channels were designed to metric standards of coun-
tries other than the United States, and may be of a
lower strength, may not have the numbered head
marking system, and may be of a different thread
pitch. The metric fasteners used on GM products are
designed to new, international standards that may not
yet be manufactured by some non-domestic bolt and

GENERAL INFORMATION OA-5

1. Transmission |.D. Location

F7573

Figure 11—Hydra-matic THM-180C (3L80/3180-HD)
Transmission |.D. Location

nut suppliers. In general, except for special applica-
tions, the common sizes and pitches are:

M6 x 1

M8 x 1.25

M10 x 1.5

M12 x 1.75

SIX LOBED SOCKET
HEAD FASTENERS

Six lobed socket head (Torx) fasteners are used in
some applications on vehicles covered in this manual
(figure 22). The door striker bolt is of this design.

Tools designed for these fasteners are available
commercially. However, in some cases, if the correct
tool is not available, a hex socket head wrench may be
used.

PREVAILING TORQUE
FASTENERS

A prevailing torque nut is designed to develop an
interference between the nut and bolt threads. This is
most often accomplished by distortion of the top of an
all-metal nut by using a nylon patch on the threads in
the middle of the hex flat. A nylon insert may also be
used as a method of interference between nut and bolt
threads (figure 23).

A prevailing torque bolt is designed to develop an
interference between bolt and nut threads, or the
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Transmission |.D. Location

MODEL YEAR BUILD DAY OF MONTH
(0 - 19901 01 - 1ST DAY
15 - 15TM DAY
H L}
Jjlo
BUILD MONTH
A * JANUARY
B + FEBRUARY
1HM-1 t7]| C - MARCH
D - APRIL
E m MAY
H - JUNE
K - JuLy
M . AUGUST
P - SEPTEMBER
R » OCTOBER
S = NOVEMBER
T . DECEMBER

. Transmission Identification Tag

—j SERIAL NUMBER |
plant)

~MUNCIE
B61OXXYMXXXXXX

OXXY

F7574

Figure 12—Hydra-matic HM-117 Transmission |.D.

Location

threads of a tapped hole. This is accomplished by dis-
torting some of the threads or by using a nylon patch
or adhesive (figure 23).

RECOMMENDATIONS FOR REUSE:

1. Clean, unrusted prevailing torque nuts and bolts
may be reused as follows:
a. Clean dirt and other foreign material off the nut

b.

or bolt.

Inspect the nut or bolt to insure there are no
cracks, elongation, or other signs of abuse of
overtightening. (If there is any doubt, replace
with a new prevailing torque fastener or equal
or greater strength.)

Assemble the parts and hand start the nut or
bolt.

Observe that, before fastener seats, it devel-
ops toque per the chart in figure 23 (if there is
any doubt, replace with a new prevailing
torque fastener of equal or greater strength).
Tighten the fastener to the torque specified in
the appropriate section of this manual.

Figure 13—Hydra-matic HM-290 (5LM60)
Transmission |.D. Location

2. Bolts and nuts which are rusty or damaged should
be replaced with new parts of equal or greater
strength.
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R-V MODELS

Pickup, Bonus/Crew Cab Suburban

Utility Vehicle
Jimmy (Blazer)

F7558
Figure 14—RV Models
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Rally (Sportvan)

Cutaway Van

G VAN MODELS

S

— 10

Figure 15—G Models

Vandura (Chevy Van)

Magnavan (Hi-Cube Van)

F7569
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P MODELS
Value Van (Step Van) Motor Home Chassis
(Aluminum)
Value Van (Step Van) Forward Control Chassis
(Steel)

rag)
G/P Cutaway Cab
F7570
Figure 16—P Models
CK Pickup Sportside CK Chassis Cab
CK Pickup, Extended Cab CK Chassis, Extended Cab
F4481

Figure 17—CK Models
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S/T PICKUP, REGULAR CAB

S/T PICKUP, EXTENDED CAB

Figure 18—ST Models

Passenger Van

Cargo Van

N, WDNpE

SI/T CHASSIS CAB

sfr UTILITY VEHICLE
JIMMY (BLAZER)

Grade 2 (GM 200-M)

Grade 5 (GM 280-M)

Grade 7 (GM 290-M)

Grade 8 (GM 300-M)
Manufacturer’s ldentification
Nut Strength Identification

B6998

Identification Marks (Posidriv Screw Head)

F0695

Figure 19—M Models Figure 20—Bolt and Nut Identification
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1 Customary Bolt— 14-20

2. Metric Bolt—M6.0x1

A. ¥4-inch

B. 6 mm

C. 20 Threads Per Inch

D. 1 Thread Per Millimeter

(25.4 Threads Per Inch)
FO0705
Figure 21—Thread Notation
E - External Drive

B2221

Figure 22—Six Lobed Socket Head Fasteners
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A. Metric Sizes
B. Inch Sizes

INFORMATION

1 Top Lock Type

2. Center Lock

3. Dry Adhesive Coating

4, Out Of Round Thread

5. Deformed Thread Profile

6. Nylon Strip Or Patch
7. Nylon Washer Insert
8. Nylon Patch
9. Nylon Insert

B2406

Figure 23— Torque Nuts and Bolt Chart
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CD

Multiply

Inch
Foot
Yard
Mile

Inch7

Foot’
Yard7

Inch3

Quart 0.9464
Gallon
Yard3

Pound
Ton
Ton

Kilogram
Ounce
Pound

Degree
Fahrenheit

CONVERSION TABLE

to get equivalent

to get equivalent
by number of:

by number of: Multiply
LENGTH
25.4 millimeters (mm) Foot/sec2
0.304 8 meters (m) Inch/sec2
0.9144 meters
1.609 kilometers (km) Pound-inch
AREA Pound-foot
645.2 millimeters2(mm?)
6.45 centimeters7(cm2? Horsepower

0.0929 meters2(m2
0.836 1 meters7

VOLUME

16.387 mm3
16.387 cm3

0.0164 liters (1) BTU
liters Fpot-pound
3.7854 liters Kilowatt-hour
0.764 6 meters3(m3
MASS
0.453 6 kilograms (kg) Foot candle
907.18 kilograms (kg)
0.907 tonne (t) Miles/gal
FORCE Gal/mile
9.807 newtons (N)
0.278 0 newtons Miles/hour
4.448 newtons
TEMPERATURE

(t°F-32) + 1.8 degree Celsius (C)

Inches of water
Pounds/sqg. in.

ACCELERATION

0.304 8 meter/sec7(m/s?
0.0254 meter/sec2
TORQUE

0.112 98 newton-meters(N-m)
1.3558 newton-meters

POWER
0.746 kilowatts (kW)

PRESSURE OR STRESS

0.249 1 kilopascals (kPa)

6.895 kilopascals
ENERGY OR WORK
1055 joules (J)

1.3558 joules
3600000 joules (J *one W)
or 3.6 x 106

LIGHT
1.076 4 lumens/meter2(Im/m2

FUEL PERFORMANCE

04251 kilometers/liter (km/l)
23527 liter/kilometer (I/km)

VELOCITY
1.609 3 kilometers/hr. (km/h)

NOILVINHOANI  TVHANAO

€1-vO



OA-14 GENERAL INFORMATION

DECIMAL AND METRIC EQUIVALENTS

Fractions Decimal In. Metric mm Fractions Decimal In. Metric mm
1/64 0.015625 0.39688 33/64 0.515625 13.09687
1/32 0.03125 0.79375 17/32 0.53125 13.49375
3/64 0.046875 1.19062 35/64 0.546875 13.89062
1/16 0.0625 1.58750 9/16 0.5625 14.28750
5/64 0.078125 1.98437 37/64 0.578125 14.68437
3/32 0.09375 2.38125 19/32 0.59375 15.08125
7/64 0.109375 2.77812 39/64 0.609375 15.47812
1/8 0.125 3.1750 5/8 0.625 15.87500
9/64 0.140625 3.57187 41/64 0.640625 16.27187
5/32 0.15625 3.96875 21/32 0.65625 16.66875
11/64 0.171875 4.36562 43/64 0.671875 17.06562
3/16 - 0.1875 4.76250 11/16 0.6875 17.46250
13/64 0.203125 5.15937 45/64 0.703125 17.85937
7132 0.21875 5.55625 23/32 0.71875 18.25625
15/64 0.234375 5.95312 47/64 0.734375 18.65312
14 0.250 6.3500 3/4 0.750 19.05000
17/64 0.265625 6.74687 49/64 0.765625 19.44687
9/32 0.28125 7.14375 25/32 0.78125 19.84375
19/64 0.296875 7.54062 51/64 0.796875 20.24062
5/16 0.3125 7.93750 13/16 0.8125 20.63750
21/64 0.328125 8.33437 53/64 0.828125 21.03437
11/32 0.34375 8.73125 27132 0.84375 21.43125
23/64 0.359375 9.12812 55/64 0.859375 21.82812
3/8 0.375 9.52500 7/8 0.875 22.22500
25/64 0.390625 9.92187 57/64 0.890625 22.62187
13/32 0.40625 10.31875 29/32 0.90625 23.01875
27164 0.421875 10.71562 59/64 0.921875 23.41562
7/16 0.4375 11.11250 15/16 0.9375 23.81250

29/64 0.453125 11.50937 61/64 0.953125 24.20937

15/32 0.46875 11.90625 31/32 0.96875 24.60625

31/64 0.484375 12.30312 63/64 0.984375 25.00312

12 0.500 12.7000 1 1.00 25.40000
B7676

Figure 25—Decimal and Metric Equivalents
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DESCRIPTION

When servicing the Harrison A-6 compressor, pre-
vent dirt or foreign material from getting on or into the

compressor parts and system during disassembly or
reassembly

Keep tools and work area clean. Clean the compres-
sor exterior before disassembly. Clean parts with
trichloroethane, naptha or Stoddard solvent, kerosene
or equivalent. Dry with air.

Use a non-lint producing type cloth to clean each
part.

Although certain service operations can be per-
formed without removing the compressor from the vehi-
cle, the operations described here are based on bench
repair with the compressor removed from the vehicle.

They have been prepared in sequence in order of

accessibility of the components (figure 1).
For compressor removal and installation, refer to the

proper truck service manual,
~o not kink or place excessive tension on lines or

hoses.
A*ter removm9 the compressor from the vehicle,

drain anc* measure the refrigerant oil. Add new 525
viscos|ty refrigerant oil after repair. Refer to Spec.fica-
tlons-

IDENTIFICATION

An identification label attached to the compressor
provides the name of the manufacturer, model number
and build code. If the label is removed or becomes
dislodged during service operation, reattach it using an

adhesive sealant such as Loctite 312 or equivalent.
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Figure 1—Compressor Component View

F1538



A-6 AIR CONDITIONING COMPRESSOR 1B1-3

4. Ring
5. Bearing

Figure 2—Removing the Shaft Nut

Assembly

MINOR REPAIR TO THE
COMPRESSOR

Operations to the clutch plate and hub, pulley and
bearing, and coil and housing are covered as “Minor”
because they may be performed without purging the
system.

Servicing the shaft seal and pressure relief valve are
covered in “Major Repair Procedures” because the
system must be purged of Refrigerant-12.

Illustrations used in describing these operations
show the compressor removed from the vehicle to illus-
trate the various operations.

When servicing the compressor, remove the compo-
nents that preliminary diagnosis indicates need servic-
ing. Refer to figure 1 for part name and location.

Keep the work area, tools and parts clean. Use Pis-
ton Tray J 9402 (refer to “Special Tools”) for parts
removed and for replacement parts.

When a compressor is removed from the vehicle for
servicing, drain and measure the amount of oil remain-
ing in the compressor. After servicing, add new 525
viscosity refrigerant oil to the compressor.

CLUTCH PLATE AND HUB
ASSEMBLY REPLACEMENT

Remove or Disconnect (Figures 1, 2 and 3)

Tools Required:
J 9396 Compressor Holding Fixture
J 9399 Compressor Shaft Nut Socket
J 9401-A Hub Drive Plate Remover
J 25030 Clutch Hub Holding Tool
e Clamp J 9396 in a vise.
e Compressor to J 9396. Secure with thumb screws
(figure 2).
1. Shaft nut (1) with J 9399.
e Hold the clutch plate and hub assembly (2)
with J 25030 (figure 2).
2. Clutch plate and hub assembly (2).
e Thread J 9401-A into the clutch plate and hub
(2) (figure 3).
* Hold the body of J 9401 with a winch and tight-
en the center screw into the remover body.
3. Shaft key (36).
» Retain the shaft key (36) if usable.

L* Inspect (Figures 1, 4 and 5)
All parts and replace as necessary.
O Install or Connect (Figures 1, 4 and 5)
Tools Required:
J 9399 Compressor Shaft Nut Socket
J 9480-B Hub and Drive Plate Assembly Installer
J 25030 Clutch Hub Holding Tool
1. Shaft key (36).
¢ Allow the shaft key (36) to extend 4.5 mm (3/
16-inch) out of the bottom of the hub keyway
(figure 4).

¢ The shaft key (36) is curved to give an interfer-
ence fit in the groove.

Important

¢ Do not drive or pound on the clutch hub or the
shaft (39). Internal damage to the compressor
may result.

2. Clutch plate and hub assembly (2) (figure 4).

e Install the clutch plate and hub assembly (2)
over the compressor shaft lining up the key
slot on the hub with the keyway slot in the
shaft.
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e Install J 9480-B on the threaded end of the
shaft (figure 5).

e Back off J 9480-B body to allow the center
screw to be threaded against the end of the
compressor shaft (39).

¢ Hold the center screw with a wrench and tight-
en the hex portion of J 9480-B body while
pressing the hub onto the shaft (39). After
tightening the body several turns, remove
J 9480-B and check that the shaft key (36) is
properly in place in the keyway.

« Air gap between contact surfaces of the clutch
plate and hub assembly (2) and the pulley (6)
should be 0.56-1.34 mm (0.022-0.057-inch).

* Remove J 9480-B.

Inspect

» Position of the shaft (39) (even with or slightly
above the clutch hub).

3. Shaft nut (1).

e Use J9396 to hold the clutch plate and hub
assembly (2).

|~ \] Tighten

e Shaft nut (1) to 27 N-m (20 ft. Ibs.) with J 9399.
e Hand spin the pulley (6) to check for free rota-
tion.

PULLEY AND BEARING
ASSEMBLY REPLACEMENT

«» Remove or Disconnect (Figures 1, 6 through 9)

Tools Required:

J 6435 Snap Ring Pliers

J 8092 Driver Handle

J 8433 Heavy Duty Pulley Puller

J 9395 Pulley Puller Adapter

J 9398-A Pulley Bearing Remover

J 9481-A Pulley Bearing and Pulley Installer
J 24092 Pulley Hub Adapter Set

1. Clutch plate and hub assembly (2).
2. Pulley bearing retainer (2) with J 6435 (figure 6).
3. Pulley (6).

e Install J 9395 over the end of the compressor
shaft (38) (figure 7).

Important

e Use J 9395 puller pilot to prevent internal
damage to the compressor when removing
the pulley. Do not use the pulley directly
against the end of the shaft.

e Place J 8433 over J9395 for the regular V-
groove pulley.

e Place J 24092 over J 9395 for the multi-groove
pulley.
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e Turn the screw on J 8433 to remove the pulley
(©).

e When using J 24092, the puller arms must
extend around to the rear side of the pulley.
Do not attempt to pull the pulley off by engag-
ing the puller arms in a multi-groove pulley.

4. Bearing (5) from the pulley (6) (figure 8).

* Remove the retaining ring (3).
e Pulley (6) to J 21352 (figure 9).

Retainer Ring

e Drive the bearing (5) from the pulley (6) with
J 9398 and J 8092.

Install or Connect (Figures 1 and 10)

Tools Required:

n

S

J 6435 Snap Ring Pliers
J 8092 Driver Handle
J 9481-A Pulley Bearing and Pulley Installer

Bearing (5) to the pulley (6) with J 8092 and
J 9481-A (figure 10).

Retainer ring (4) to the pulley (6).

Pulley (6) and bearing (5) to shaft (38) with J 8092
and J 9481 -A.

Retainer ring (4) to pulley (6) and bearing (5).
Pulley retainer ring (3) with J 0435.

. Clutch plate and hub assembly(2).

 Refer to “Clutch Rotor and Hub Assembly
Replacement.”
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Figure 11—Adhesive Fill Guide

CLUTCH COIL AND HOUSING

ASSEMBLY REPLACEMENT

++ Remove or Disconnect (Figure 1)

Tool Required:

J 6435 Snap Ring Pliers

Clutch plate and hub assembly (2).

Pulley (6).

Mark or scribe the location of the clutch coil (8) to
terminal on the compressor front head (16).
Clutch coil assembly (8).

1.
2.

*

Coil housing retaining ring (7) with J 6435.
Using a large screwdriver or small pry bar, pry
the clutch coil away from the front head. If
necessary, hand impact a blow to the screw-
driver handle or pry bar to break the adhesive
bond of the clutch coil to the front head.

Q Clean

* Adhesive from the coil by scraping with a putty
knife.

Remove any adhesive around the three locator
hole areas of the front head and around the three
clutch coil locator protrusions at the rear of the
clutch coil housing.

Use a suitable solvent to clean the coil.

Important

After applying Loctite Depend, Loctite Trim
and Detail Adhesive or equivalent to the caoil,
install all the clutch parts to the compressor.
Allow 30 minutes for the adhesive to set.

Olnstall or Connect (Figures 11 and 12)

Tool Required:

J 6435 Snap Ring Pliers

1. Adhesive to the clutch coil (8) (figure 11).

2.

3.

Place the clutch coil “face down” and apply
the adhesive in a circular bead around the
three coil locator protrusions.

Clutch coil (8) to the front head (16) (figure 12).
e Align the coil and housing assembly on the

compressor front head (16) so that the electri-
cal terminals line up the marks scribed on the
compressor.

Align the coil locator projections on the coil
housing with the holes in the front head (16).

Coil and housing retainer ring (7) with J 6435.

Clean

Remove any excess adhesive.
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Retaining Ring

13. Seal
15. Seal (O-ring) F1581
Figure 14—Removing/Installing the Shaft Seal Seat

and Seal

4. Pulley and bearing assembly (5 and 6).
5. Clutch plate and hub assembly (2).

MAJOR REPAIR TO THE
COMPRESSOR

Service repair procedures to the compressor shaft
seal and pressure relief valve or disassembly of the
internal compressor mechanism are considered “Ma-

J 21508
F1582
Figure 15—Removing/Installing the Shaft Seal and
Seal

jor” since the refrigeration system must be purged of
refrigerant before proceeding.

If servicing or replacing the internal cylinder and
shaft assembly chain, measure and replace the oil with
new 525 viscosity refrigerant oil.

Disassemble the compressor in a clean work area.
Use clean tools. Disassembly procedures require prop-
er service tools. Using inadequate equipment may
damage the compressor.

Replacement parts are packaged and can be used
without cleaning.

Piston shoe discs and shaft thrust races are “num-
bered.” To determine size and dimension, refer to the
chart in this section.

SHAFT SEAL REPLACEMENT

++ Remove or Disconnect (Figures 1, 13, 14 and

15)

Tools Required:

J 5403 Snap Ring Pliers

J 9392-01 Shaft Seal Remover and Installer

J 9553 Seal Remover

J 22974-A Compressor Shaft Oil Seal Protector

J 23128-A Compressor Shaft Seal Seat Remover
and Installer

1. Clutch plate and hub assembly(2).
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Straight Edge
0.793 mm (0.0313")
Wire Gage
0.66 mm (0.026") Should <GO”
191 mm (0.075") Should Not Go”
or Should “Just Go”

10 Retainer

11. sleeve

12. Retainer

13. Seat

14. Seal

15. Seal (O-ring)

F1583

Figure 16—Shaft and Seal Position and correct

rpPwbd

Position Gaging Guide

Py| Clean

« The inside of the compressor around the shaft
(38). Prevent dust and dirt from entering the
compressor.

Sleeve retainer (10).

Absorbent felt sleeve (11).

Shaft seat retaining ring (12) with J 5403 (figure

13).

Shaft seat (13) (figure 14).

« Engage J 23128 into the recessed portion of
the seat by turning J 23128 to the right (clock-
wise).

e Lift the seat (13) from the compressor with a
rotary motion.

Shaft seal (14) (figure 15).

* Place J 22974-A over the end of the shaft (38)
to prevent cutting the O-ring (13).

¢ Insert J 9392-01 over the compressor shaft
(39).

» Engage the tabs on the seal (14) by twisting
the J9392-01 to the right.

7.

E

» Engage the tabs and lift the seal (14) out of the
shaft (39) cavity. Hold J 22974 in place while
removing the seal.

O-ring (15) with J 9553-01.

Install or Connect (Figures 1, 13 through 16)

Tools Required:

J 5403 Snap Ring Pliers

J 9392-01 Shaft Seal Remover and Installer

J 9393-A Seal Seat Remover and Installer

J 9366 Compressor Shaft Nut Socket

J 9625-A Pressure Test Set with Schrader Valves
J 22974-A Shaft Seal Protector

J 23128-A Ceramic Seal Remover and Installer
J 24340 Retainer Ring Pliers

J 33011 Seal Remover

1. O-ring (15) with J 33011 (figure 15).

5.

« Dip the seal (15) into clean 525 viscosity refrig-
erant oil.

e Insert J 33011 down into the compressor neck
until the tool “bottoms.”

« Lower the movable slide of J 33011
lower groove.

« Rotate J 33011 to seat the seal (15).

¢ Remove J 33011.

Seal seat (14) (figure 15).

e Coat the seal (14) with clean 525 viscosity
refrigerant oil.

e Mount the seal (14) to J 9392-01 by engaging
the tabs of the seal with the tangs of J 9392-
01.

e Place J 22974 over the end of the compressor
shaft (39).

» Slide the seal (14) and J 22974 down onto the
compressor shaft (38).

o Twist J 9392-01 to the right (clockwise) while
pushing the seal assembly down the shaft (38)
until the seal assembly (14) engages the flats
on the shaft and seat in place.

» Disengage J 9392-01 by pressing downward
and twisting to the left (counterclockwise).

Ceramic seal seat (13) (figure 14).

» Seal (13) to J 23128.

» Dip the seal (13) into clean 525 viscosity refrig-
erant oil.

» Install J 23128 and the seal (13) over the com-
pressor shaft (39).

e Push the seal (13) into place with a rotary
motion.

into the

Important

* Do not dislodge the seal (O-ring) (15).

. Seal shaft retainer ring (12) with J 5403 (figure

13).

« Place the flat side against the seal seat.

e Use the sleeve of J 23128-A to press the ring
into its groove.

J 9625 to the rear head of the compressor:

« Gage charging lines or pressurize the suction
side (low pressure side) of the compressor with
refrigerant to equalize the pressure to the
drum pressure.
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6. New absorbent sleeve (11).

e Roll the material into a cylinder, overlapping
the ends.

e Slip the sleeve into the compressor front head
with the overlap toward the top of the compres-
sor.

e With a scrwdriver spread the sleeve ends of
the sleeve butt at the top vertical centerline.

7. Sleeve retainer (10) with J 9393.

* Place the flange face against the front end of
the sleeve.

* Press and tap with a mallet to set the retainer
and sleeve into place. Place the retainer
0.7937 mm (0.03125-inch) from the face of the
compressor neck (figure 16).

8. Clutch plate and hub assembly (2).

 Refer to “Clutch Plate and Hub Assembly

Replacement.”

Important

Using improper procedures, pounding or
collisions can damage the shaft seal and
the axial plate. If the axial plate is out of
position, the carbon face of the shaft seal
may not contact the seal seat.

To check the position of the axial plate on
the shaft, remove the clutch driven plate
and measure the distance between the
front head extension and the flat shoulder
on the shaft with a wire gage. The clear-
ance should be 0.66-1.9 mm (0.026-0.075-
inch) (figure 16).

e If the shaft has been pushed back in the
axial plate (measurement greater than 1.9
mm (0.075-inch), disassemble the compres-
sor and replace the shaft and axial plate
assembly, thrust races and thrust bearings.
e If there is too much or not enough air gap
between the drive and driven plates, check
for shaft dislocation. It will not be possible
to service the compressor if the carbon
seat is not seating against the seal seat.
9. Shaft nut (1) with J 9399.
¢ Place the compressor in a horizontal position
with the oil sump down.
* Rotate the compressor shaft by hand.
e Leak test with J 23400
¢ Replace shaft nut (1) with a new one.

PRESSURE RELIEF
VALVE REPLACEMENT

The pressure relief valve is located at the rear of the
compressor.

Remove or Disconnect (Figure 1)

=

Valve (56).
2. Seal (57).

Clean

The valve cavity to remove any dust or dirt before
installing a new seal.

Remove or Disconnect (Figure 1)

1. Seal (57) to the compressor.
« Dip the seal (57) in 525 viscosity refrigerant oil.
2. Valve (56) to the compressor.

Tighten
Valve (56) to 19 Nm (14 ft. Ibs.).

COMPRESSOR
DISASSEMBLY

Remove or Disconnect (Figures 1, 17 through

26)

Tools Required:
J 9396 Compressor Holding Fixture
J 9397 Compressing Fixture
J 9402 Piston Assembly Tray
J 21352-A Compressor Support Block
e J 9396 to a vise.
e Compressor to J 9396. Secure with thumb screws
(figure 17).
1. Nuts (42) from the threaded studs.
2. Rear head (43) (figure 18).
e Tap around the edge to remove the rear head
(43).
3. Suction screen (47).
4. Gears (50 and 51).
* Mark the face of the gears before removing.
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49. Plate

F1585
Figure 18—Removing the Rear Head
Plate and Seal
9. Seal (36).
5. Seal (52).
6. Rear discharge valve plate assembly (49) (figure 10. Compressor to J 21352.
19). + Loosen the compressor from J 9396.
* Use two small screwdrivers under the reed e Place J 21352 over the oil pump end of the
retainers to remove the assembly. shaft.
+ Do not position the screwdrivers between the + Holding the support block in position with one
reeds and the reed seats. hand, lift the compressor from the holding fix-
7. Rear suction reed plate (48) (figure 20). ture with the other hand.
e Do not pry up on the horse-shoe shaped reed « Invert the compressor and place the shaft end
valves. up on the bench with the internal assembly

8. Oil pick-up tube (37) with J 5139 (figure 21). support block resting on the bench.
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Figure 23— Numbering the Pistons and Cylinders

| 2 | Important

« To prevent damaging the shaft, do not tap
on the end of the compressor shaft to
remove the internal mechanism. If the
mechanism will not slide out of the com-
pressor shell, tap on the front head with a
plastic hammer.

11. Front head assembly (16) from the shell (9).

* Rest the compressor shell (9) on its side and
push the fronthead assembly (16) through the
shell (9).

12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.
23.

29. Front Cylinder Half
42. Rear Cylinder Half
66. Wood Block

F1591
Figure 24— Separating the Cylinder Halves

Front seal (17).

» Tap on the outside of the front head (16) with a
plastic hammer to overcome the friction of the
seal (17) between the fronthead (16) and the
shell (9).

Front discharge valve plate (18).

Front suction reed plate (19).

Suction cross-over plate (46) (figure 22).

* Pry with a screwdriver between the casting
(29) and the cover.

Cylinder halves (29 and 42).

¢« Number the piston and the piston bores with
the same numbers so the pistons can be
installed in their bores (figure 23).

« Separate the cylinders (29 and 42) with a block
of wood and a mallet (figure 24).

« Do not let the discharge cross-over tube (26)
touch the axial plate (39).

« Do not strike the shaft at either end to sepa-
rate the upper and lower cylinder halves
because the shaft (39) can be damaged.

Rear half (42) of the compressor from the pistons

(30).

Front cylinder half (29) with the piston (38), shaft

and axial plate (38) to J 9397.

Pistons (30), balls (31) and seats (33) in the order

in which the pistons are marked.

* Place parts in J 9402.

* Place the pistons (32) in J 9402 with the notch
in the casting web at the front end of the pis-
ton into the dimpled groove of the J 9402 (fig-
ure 25).

Rear thrust races (40) and thrust bearing (41) from

the shaft (39) (figure 26).

Shaft (39) from the front cylinder half (29).

e If necessary, bend the discharge cross-over
tube (26) to remove the shaft (39).

Front thrust races (27) and thrust bearing (28).

Discharge crossover tube (26) from the cylinder

half (29) with locking jaw pliers.

— This is necessary on original factory equipment
because the tube ends are swedged into the
cylinder halves.
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Figure 25—Identifying the Notch at the Front of
the Piston

Bearing

— If previously serviced, the discharge cross-over
tubes (26) will have a seal and bushing at the
end of the tube. Remove these tubes by hand.

GAGING OPERATION

Install or Connect (Figures 27 through 31)

Tools Required:
J 9396 Compressor Holding Fixture
J9397 Compressing Fixture

J 9432 Needle Bearing Installer

J 21352-A Compressor Support Block

1. Needle bearing (21) to the front cylinder (29) with
J 9432 (figure 27).

e Support the cylinder half (29) on J 21352-A.

¢ Insert needle bearing (21).

¢ Insert J 9432 into the hub end (inner side) of
the cylinder head (29) and drive the needle
bearing into the cylinder.

* Production compressors use 1/2- and 5/8-inch
needle bearings. The bearings are inter-
changeable.

* Remove cylinder half (29) from J 21352-A.

2. J 9397 on J 9396.

3. The front cylinder half (29) in J 9397 flat side
down.

e The front cylinder half (29) has a long slot
extending out from the shaft hole. The “legs”
of the front cylinder half (29) will point upward.

4. “Zero” thrust race (27), thrust bearing (28) and
“zero” thrust race (27) to the front end of the
shaft (39) (figure 28).

e Lubricate the races (27) and the bearing (28)
with petroleum jelly.

5. Threaded end of the shaft (39) through the needle
bearing (21) in the front cylinder half (29) and
allow the thrust race (27) and bearing (28) to rest
on the hub of the cylinder.

6. Insert a thrust race on the rear end of the shaft
(39) so that it rests on the hub of the axial plate.
» Lubricate the races and bearing with petroleum

jelly.
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40

J 9397

29. Cylinder (Front)

40. Race
41. Bearing
F1595
Figure 28—Installing the Rear Thrust Races and

Bearing

Figure 29—Installing the Front Shoe Disc

7. Place the balls (34) into the sockets of number

one piston (figure 29).

* Lubricate the ball sockets with 525 viscosity

refrigerant oil.

8. Place the shoe discs (35) over the ball (34) in the

front end of the piston.

» Lubricate the cavity of the shoe disc with 525

refrigerant oil.

* The front end of the piston (32) has an identify-

ing notch in the casting web.

F. Piston drive ball at the rear.

G. Piston drive ball and a
“zero” shoe disc at the front.
29. Front cylinder half.

F1597

Figure 30—Installing the Piston during the Gaging

10.

11.

12.
13.

14.

15.

Operation

Important

e Do not install the shoe discs (35) on the
rear of the piston (32).

Rotate the shaft and axial plate (39) until the high

point of the axial plate is over the No. 1 piston

cylinder bore.

Lift the axial shaft assembly (39) up a little out of

front cylinder half (29).

» Hold the front thrust races and bearing ("zero”
race, race bearing, "zero” race) against the
axial plate hub.

Position the No. 1 piston (32) over the No. 1 cylin-

der bore (notched end of the piston being on the

bottom and the piston straddling the axial plate)
and lower the shaft to allow No. 1 piston to drop

into its bore (figure 30).

Repeat step 11 for pistons Nos. 2 and 3.

Install the rear cylinder half (42) on the pistons,

aligning the cylinder with the discharge cross-over

tube hole in the front cylinder.

« Tap the piston into place using a plastic mallet
or piece of clean wood and a hammer (figure
31).

Position the discharge cross-over tube opening

between a pair of compressing fixture bolts to per-

mit access for the feeler gage.

Install the top plate to J 9397.

Tighten
Nuts to 20 N m (15 ft. Ibs.).
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GAGING PROCEDURE

Tools Required:

J 8001 Dial Indicator Set

J 9397 Compressing Fixture

J 9402 Piston Assembly Tray

J 9661 -01 Feeler Tension Gage Set

Two gaging procedures provide the running toler-
ances.

The first procedure determines the size shoe discs to
provide at each piston a 0.041-0.061 mm (0.0016-
0.0024-inch) total preload between the seats and the
axial plate at the tightest place through the 360 degree
rotation of the axial plate. The bronze shoe discs are
available in 0.013 mm (0.0005-inch) variations.

The second procedure, performed at the rear shaft
thrust bearing and race pack, provides a 0.064-0.077
mm (0.0025-0.0030-inch) preload between the hub sur-
faces of the axial plate, and the front and rear hubs of
the cylinder. Fourteen steel thrust races, including a
basic “zero” race, are available in 0.013 mm (0.0005-
inch) increments. Use J 9661-01 for gaging the shoe
disc size. Use J 8001 to determine the thrust race size.

1. Measure the clearance between the rear ball of
the No. 1 piston and axial plate in the following
manner:

a. Select a combination of oiled feeler gage
leaves to fit snugly between the ball and axial
plate.

b. Attach J 9661 -01 to the feeler gage. A distribu-
tor point checking scale may be used.

c. Pull on the spring scale to slide the feeler gage
stock out from between the ball and axial
plate. Note the reading on spring scale as the
feeler gage is sliding out (figure 32). The read-
ing should be between 11 and 2.2 N (4 and 8
ounces).

d. If the reading in step c above is under 1.1 N (4
ounces) or over 2.2 N (8 ounces), reduce or
increase the thickness of the feeler gage
leaves and repeat steps a through c to obtain
a reading of 1.1 N to 2.2 N (4 to 8 ounces).
Record the clearance between the ball and axi-
al plate that results in the 1.1 Nto 2.2 N (4 to
8 ounces) pull on the spring scale.

2. Rotate the shaft 120 degrees and repeat for the
No. 2 cylinder.

e If the shaft is hard to rotate, install the shaft
nut onto the shaft and turn the shaft with a
wrench.

3. Rotate the shaft another 120 degrees and repeat
for cylinder No. 3.

4. Select a numbered shoe disc corresponding to the
minimum feeler gage reading recorded in the
three checks:

e Place the shoe discs in J 9402 compartment
with the discs corresponding to piston No. 1
and the rear ball pocket position.

e Shoe discs are available in 0.013 mm (0.0005-
inch) variations. Eleven sizes are available for

F1599 field servicing. Shoe discs are marked with the
shoe size which corresponds to the last three

Figure 32—Gaging the Rear Piston Bail o ;
digits of the part number (figure 33).
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Position Position Position Select
1 > 3 and Use
Shoe No.
Piston No. 1  .019" .0195" .019" 19
Piston No. 2 .020" .020” .020" 20
Piston No. 3 .021" .021" .022" 21
T2500
SHOE DISC
Part No. Identification Min. Feeler
Ending In Stamp Gage Reading
000 0 .0000
175 1712 .0175
180 18 .0180
185 18V2 .0185
190 19 .0190
195 1912 .0195
200 20 .0200
205 2012 .0205
210 21 .0210
215 212 .0215
220 22 .0220
THRUST BEARING RACE
Part No. Identification Dial Indicator
Ending In Stamp Reading
000 0 .0000
050 5 .0050
055 512 .0055
060 6 .0060
065 612 .0065
070 7 .0070
075 712 .0075
080 8 .0080
085 8\2 .0085
090 9 .0090
095 912 .0095
100 10 .0100
105 10V2 .0105
110 1 .0110
115 1112 0115
120 12 .0120
F1398

Figure 33—Service Shoes and Thrust Washers

« After selecting the shoe size, the matched
combination of the shoe disc to the rear ball
spherical cavity in the piston must be kept in
the proper relationship during disassembly
after performing the gaging operation and the
final assembly of the internal mechanism.

5. Repeat the gaging procedure for pistons Nos. 2

and 3.

6. Mount a dial indicator on the edge of J 9397 with

J 8001.

7. Position the dial indicator on the rear of the shaft

Play

(39) and adjust to zero (figure 34).

From the bottom, apply full hand force at the
end of the shaft a few times before reading the
clearance. This will squeeze the oil out from
between the mating parts. Now push upward
and record the measurement. Dial indicator
increments are 0.03 mm (0.001-inch); estimate
the reading to the nearest 0.013 (0.0005-inch).
An alternate method is to use J 9661-01 in
selecting a suitable feeler gage leaf until the
result is a 1.1 N to 2.2 N (4 to 8 ounces) pull
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on the scale between the rear thrust bearing

and upper (or outer rear) thrust race (figure

35).

If the pull is just less than 1.1 N (4 ounces),
add 0.013 mm (0.0005-inch) to the thickness of
the feeler stock used to measure the clear-
ance. If the pull on the scale reads just over

2.2 N (8 ounces), then subtract 0.013 mm

(0.0005-inch) from the thickness of the feeler
stock.

8. For either method used, select a thrust race with a
“number” corresponding to TWO (2) FULL SIZES
LARGER than the dial indicator or feeler gage
measurement of the amount of end play shown. (If
measurement is 0.18 mm (0.007-inch), select a
No. 9 or 090 race).

Fifteen thrust races are provided in increments
of 0.013 mm (0.0005-inch) thickness and one
ZERO gage thickness providing a total of 16
sizes. The thrust race “number” corresponds to
the last three digits of the part number. Refer to
figure 33.

9. Remove the nuts from the top plate of the J 9397.

10. Remove the top plate.

11. Separate the cylinder halves while the unit is in
the fixture.

e If necessary, use a wood block and a mallet.

12. Remove the rear cylinder half, remove one piston
at a time from the axial plate and front cylinder
half.

* Do not lose the relationship of the front ball
and shoe disc and rear ball.

» Transfer each of the piston, ball and shoe disc
sets to J 9402.

13. Remove the rear outer "zero” thrust race (it will
be on top) from the shaft and install the thrust
race just selected in Steps 6 and 7 that is in
J 9402.

e The “zero” thrust race may be put aside for
reuse in additional gaging or rebuilding opera-
tions.

PISTON RING REPLACEMENT

«*» Remove or Disconnect (Figures 1, 36 through

39)

Tool Required:
J 24608 Teflon Piston Ring Installer
« Piston rings (33) and (37).
e Slice through the ring with a knife while hold-
ing the blade flat with the piston surface.
« Do not damage the aluminum piston (32) or
piston groove.

Clean

The piston and piston ring grooves with a recom-
mended cleaning solvent (trichloroethane, naptha,
Stoddard solvent, kerosene, or equivalent) and
blow the piston dry with dry air.

O Install or Connect (Figures 1, 36 through 39)

1. Piston (32) to J 24608-2 (figure 36).
« Set the piston on a clean, flat surface.
2. Piston ring (33) to J 24608-2.

e Place the dished or dull side down and the
glossy side up.

3. Piston ring (33) to piston (32) (figure 37).

e Push J 24608-5 (installer) down over J 24608-2
(guide).

e If the piston ring is off-positive in the groove,
reposition by moving with a fingernail or a
blunt-edge tool.

« J 24608-5 (installer) will keep the J 24608-2
(guide) inside when the piston ring is installed
on the piston (32).

* Remove the guide from the installer and do not
store the guide in the installer because the
seal will be stretched and weakened during
storage. This can cause the seal not to hold
the ring installer segments tight enough to the
J 24608-2 (guide) when installing the piston
ring (33) to the piston (32).

4. Piston (32) to J 24608-6 (figure 38).

e Lubricate the piston ring (33) area with 525
viscosity refrigerant oil.

* Rotate the piston (32) and ring (33) into
J 24608-6 at a slight angle until the piston is
inserted against the center stop of J 23608-6.

NOTICE: Do not push the piston and ring
assembly into J 24608-6 without position-
ing and rotating because the needle bear-
ings of the ring sizer may damage the end
of the piston.
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J 24608-5
33

24608-2

33. Ring

F1623
Figure 37—installing the Piston Ring

* Rotate the piston and ring assembly in J 24608-6
several turns until the assembly rotates relatively
free in the ring sizer.

5. Piston (32) to J 24608-1 (figure 39).

e The piston (32) should pass through the ring
gage with a two to eight pound force.

6. Repeat for the opposite end of the piston (32).

7. Lubricate both ends of the piston (32) with 525
viscosity refrigerant oil before installing the piston
into the cylinder bore.

COMPRESSOR ASSEMBLY

Assemble the cylinder assembly after performing the
“Gaging Procedure,” choosing the correct shoe discs
and thrust races and installing any piston rings. Install
new seals supplied in the service kit.

4-+ Remove or Disconnect (Figures 1, 40 through

51)

e Support the front half of the cylinder (29) on

J 9397.

1. Shaft and axial plate (38).

*« Place the shaft, threaded-end down, with the
front bearing race pack (race and bearing) into
the cylinder if this was not done at the end of
the "Gaging Procedure.”

2. Balls (32) and shoe discs (33) to the pistons (30).

e Apply a coat of petroleum jelly to the “num-
bered” shoe discs.

3. Piston assembly (30) into the front cylinder half

(29) (figure 40).

« Rotate the axial plate (39) to place the high
point above cylinder bore No. 1.

* Hold the front thrust bearing pack against the
axial plate hub.

* Repeat for pistons Nos. 2 and 3.

4. Discharge the cross-over tube (26) (figure 41).

e Face the flattened portion of the tube to the
inside of the compressor to allow for axial plate
clearance.

5. Rear cylinder half (42) over the shaft (39).

» Rotate the shaft (39) to position the pistons in
a stair-step arrangement.

» Start the pistons into the cylinder bores.

6. Discharge cross-over tubes (26) into the rear half

of the cylinder (29).

7. Rear cylinder half (42) over the locating dowel

pins (45).

» After aligning, tap the rear half of the cylinder
with a mallet and wood block.

e If necessary, clamp the cylinder in J9397 to
draw the halves together.
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27. Race 35. Seat
28. Bearing 40. Race
34. Ball 41. Bearing
F1626
Figure 40—lInstalling No. 1 Piston
F1627

Figure 41—Installing the Discharge Crossover
Tube

42. Cylinder (Rear)
46. Plate

F1628

Figure 42—Installing the Suction Crossover Tube

10.
11.

12.

13.

Plate

* Lubricate all the moving parts with clean 525
viscosity refrigerant oil.

* Check for free rotation.

Suction cross-over cover (46) (figure 42).

* Remove J 9397.

e Compress the cover (46) to start it into the slot.

« Press or top the cover (46) until the ends are
flush.

Seal 925) and bushing (24) to the front end of the

discharge cross-over tube (26) (figure 43).

» Place the internal assembly on J 21352.

Dowel pins (20) to the front head (figure 44).

Front suction reed plate (19) to the front cylinder

half (29) (figure 44).

e Align the dowel pins (20), suction ports, oil
return slot and discharge cross-over tube (26).

Front discharge valve plate (18) (figure 45).

e Align the holes with the dowel pins (20) and
the openings in the front suction reed plate
(18). The front discharge plate (18) has a large
hole in the center.

Front head (16) (figure 46).

e Coat the sealing surfaces on the webs of the
compressor front head casting with clean 525
viscosity refrigerant oil.

» Determine the position of the front head (16) in
relation to the dowel pins (20).

¢ Mark the position of the dowel pins (20) on the
sides of the front head (16) and on the sides of
the internal assembly with a grease pencil.

« Lower the front head (16).
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30. Sleeve
31. Seal
F1629
Figure 43—Installing the Discharge Crossover Figure 45—Installing the Front Discharge Valve
Tube Plate

21352
16.
18. Discharge Plate
39. Shaft
F1470

Figure 44—Installing the Front Suction Reed Plate Figure 46—Installing the Front Head
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16. Front Head
17. Seal

F1635
Figure 47—Installing the Front Head Seal

Important

« Do not let the sealing area around the cen-
ter bore of the head touch the shaft as the
head is lowered.

« Do not rotate the front head (16) to line up
with the dowel pins because this will con-
tact the reed container.

14. Seal (17) to the front head (16) (figure 47).
e Lubricate the seal (17) and groove with clean
525 viscosity refrigerant oil.
15. Shell (9) to the internal assembly (figure 48).
e Coat the inside of the shell (9) with clean 525
viscosity refrigerant oil.
e Position the shell (9) on the internal assembly.
Rest the shell (9) on the seal.
« With the flat side of a small screwdriver, posi-
tion the seal (17) in a round, circle shape to
the inside of the shell (9).
e Slide the shell (9) down. Line up the oil sump
with the oil intake tube hole.
16. New dowel pins (20) to the rear cylinder half.
* Remove J 21352.
e Install the compressor into J 9396.
17. Seal (43) to oil pick-up tube (44).
18. QOil pick-up tube (44) to the compressor (figure 49).
* Lubricate the oil pick-up tube (44) with clean
525 viscosity refrigerant oil.
* Place the oil pick-up tube (44) in the cavity.
¢ Rotate the compressor assembly to align the
tube (44) with the hole in the shell baffle.
19. Seal (31) and bushing (30) to the rear of the dis-
charge cross-over tube (26).

17.

20.

21.

22.

23.

24,

25.

QOil Sump

Area

Qil Intake
Tube Hole
Shell

Seal

F1393

Figure 48— Installing the compressor Shell

Rear suction reed (48) over the dowel pins (45).

« Place the slot toward the sump.

Rear discharge valve plate (49) over the dowel

pins (45).

* Place the reed retainer up.

Inner oil pump gar (50) over the shaft (39).

e Line up the identification marks.

Outer oil pump gear (51) over the inner gear (fig-

ure 50).

* Line up the identification marks.

» Face the compressor oil sump and position the
outer gear (51) so that it meshes with the inner
gear (50) at the 9 o’clock position. The cavity
between the gear teeth will be at the 3 o’clock
position.

Seal (52) to the discharge valve plate (49).

e Lubricate the seal (52), shell (9), discharge
plate (49) and gears (50 and 51) with 525 vis-
cosity refrigerant oil.

Suction screen (58) to the rear head (54).

* Lubricate the surface of the rear head (54) with

525 viscosity refrigerant oil.
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Figure 50-Position The Oil Pump Gears

26. Rear head (54) to the shell (9) (figure 51).

« Align the two lower threaded compressor
mounting holes with the compressor sump.

» Do not let the suction screen (58) fall out of the
rear head (54).

e If the rear head (54) will not slide down over
the dowel pins (45), twist the front head (16)
back and front by hand until the rear head (54)
drops over the dowel pins (45).

a Tighten

e Nuts (53) to 35 N-m (25 ft. Ibs.).
27. Shaft seal (14).
* Invert the compressor in J 9396.
28. Clutch coil (8).
29. Pulley (6).
30. Clutch (2).
31. Add the required amount of 525 viscosity refriger-
ant oil to the compressor.
32. Leak Test.
Refer to "Leak Testing.”

LEAK TESTING

Tools Required:

J 5420 Straight Adapter

J 9396 Compressor Holding Fixture

J 9459 90 Degree Adapter

J 9625-A Pressure Test Set with Schrader Valves

Install J 9625 on the rear head of the compressor.

2. Attach a center hose of manifold gage set on to a
charging station with a refrigerant drum standing in
an upright position and open the valve on the drum.

=
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o

10.

11.

12.

13.

. Connect the charging station “high” and "low”

pressure lines to the correct fittings on J 9625-A,

using J5420 (7/16-inch) gage adapters. Adapters

are not necessary if the hoses are equipped with

Schrader core depressors.

e Suction port of the compressor has a large
internal opening. The discharge port has a
small internal opening into the compressor.

. Open the low” pressure control, “high” pressure con-

trol and refrigerant control on charging station to
allow refrigerant vapor to flow into the compressor.
With J 29547, check for leaks at the pressure
relief valve, compressor shell to cylinder, com-
pressor front head seal, rear head seal, oil charge
port, and the compressor shaft seal. After check-
ing, shut off the “low" pressure control and the
“high" pressure control on the charging station.
If an external leak is present, repair and recheck.
Loosen the manifold gage hose connections to the
gage adapters connected to the “low” and “high”
sides and allow the vapor pressure to release
slowly from the compressor.

Disconnect both of the gage adapters or hoses
from J 9625-A.

Rotate the complete compressor assembly (not
the crankshaft or drive plate hub) end to end sev-
eral turns to distribute the oil to the cylinder and
piston areas.

Install the shaft nut on the compressor crankshaft
if the drive plate and clutch assembly are not
installed.

Using a box-end wrench or socket and handle,
rotate the compressor crankshaft several turns to
ensure the piston assembly lubrication.

Connect the charging station “high” pressure line
or a “high" pressure gage and J 5420 or J 9459
to the J 9625 high side connector.

Attach J 5420 or J 9459 to the suction or “low”
pressure port on J 9625-A to open the Schrader-
type valve to atmosphere.

e Gage adapters are not required to connect to

14.

15.

16.

17.

18.

19.

20.

the test plate if the hoses have built-in
Schrader depressors.

e Oil will drain out of the compressor suction
port adapter if the compressor is positioned
with the suction port down.

Attach the compressor to J 9396 and clamp the

fixture in a vise so that the compressor can be

manually turned with a wrench.

Using a wrench, rotate the compressor crankshaft

about 10 complete revolutions at a speed of about

one revolution per second.

NOTICE: Turning the compressor at less
than one revolution per second can result
in a lower pump up pressure and disquali-
fy a good pumping compressor.

Observe the reading on the “high” pressure gage
at the completion of the tenth revolution of the
COmpressor.

e The pressure reading for a good pumping com-
pressor should be 430 kPa (60 psi) or above.

e A pressure reading of less than 342 kPa (50
psi) would indicate one or more suction and/or
discharge valves are leaking, an internal leak,
or an inoperative valve.

« Disassemble the compressor and repair the
leak. Assemble and repeat the test. Externally
leak test.

After testing, release the air pressure from the

“high” side and remove J 5420 or J 9459 and

J 9625-A.

Remove the oil charge screw and drain the oil

sump.

Allow the compressor to drain for 10 minutes, then

charge with the proper amount of oil. The new olil

may be poured into the suction port. Torque the
charge screw to 20 N-m (15 ft. Ibs.).

If more processing is required, install the shipping

plate or J 9625 to keep air, dirt and moisture out

of the compressor until installed.

SPECIFICATIONS

COMPRESSOR

Type—Harrison A-6 Compressor
...................................................................................................................................................... 12.6 Cu. In.
................................................................................................................................................................... Clockwise
............................................................................................................. (Refer to applicable service manual)

Displacement
Rotation
Belt Tension

(O ]| I OF-Y o T- o3 | PSP PP R PPPRPI 0.284 Kg (10 oz.)

COMPRESSOR CLUTCH COIL
ORMS AL 26*C (BO*F)..eeoeeoveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e ee e ee e ee e e e e ee e e ee e e e e ee e ee st e s ee s e e ee e s ee e es e eeee e 3.85

Amps at 26*C (80*F)
Clutch

TORQUE SPECIFICATIONS

Rear Head to Shell Stud Nuts
Shaft Mounting Nut
Pressure Relief Valve
QOil Drain Screw

....................................................................................................................... 3.2 (max.) @ 12 volts
.......................................................................................................................................................... 0.022" to 0.057"

............................................................................................................ 34 N-m (25 ft. Ibs.)
............................................................................................................................... 27 N-m (20 ft. Ibs.)
........................................................................................................................... 19 N-m (14 ft. Ibs.)
..................................................................................................................................... 20 N-m (15 ft. Ibs.)

T2501
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SPECIAL TOOLS

14.

J 5453

J 6083

J 6271-01

J 9392-01

J 9393-A

J 9396

J 9397

J 9398-A

J 9399

J 9401-A

J 9402

15.

16.

17.

18.

19.

20.

21.

22.

24.

25.

J9432

J 9459

J 9480‘B

J 9553*01

J 9564-01

J 9625

J 21352

J 22974-A

J 23128-A

J 23500-01

J 23600-B

J 23640

F4589
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30.
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[
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13.
14.
15.
16.
17.
18.

J 26549-B

Qil Pickup Tube Remover

Snap Ring Pliers

Goggles

Snap Ring Pliers

R-12 Dispensing Valve

Shaft Seal Remover & Installer
Seal Seat Remover and Installer
Compressor Holding Fixture
Compressing Fixture

Pulley Bearing Remover
9ie-Inch Nut Socket (Thin Walled)
Hub and Clutch Drive Plate
Assembly Remover

Piston Tray

Needle Bearing Installer

90° Elbow Adapter

Hub and Drive Plate Installer
O-ring Remover

Feeler Gage Set

19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.

35. J 33011

Compressor Test Set
Compressor Support Block

Oil Seal Protector

Compressor Shaft Seal Installer
and Remover

Portable Charging Station

Belt Tension Gage

Pocket Thermometer

Pulley Hub Puller Set

Qil Injector Line

Clutch Hub Holding Tool
Straight Adapter

Orifice Tube Extractor

A/C Powered Leak Detector
Battery Powered Leak Detector
Compressor Pulley Puller Kit
Driver Handle

O-ring Installer

F4590
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SECTION 1B2

V5 AIR CONDITIONING COMPRESSOR
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V5 AIR CONDITIONING COMPRESSOR

DESCRIPTION

THEORY OF OPERATION

The V5 is a variable displacement compressor that can
match all air conditioning demands under all conditions
without cycling (figure 1). The basic compressor mecha-
nism is a variable angle wobble-plate with five axially ori-
ented cylinders. The center of control of the compressor
displacement is a bellows actuated control valve located in
the rear head of the compressor that senses compressor
suction pressure. The wobble-plate angle and compressor
displacement are controlled by the crankcase-suction pres-
sure differential. When the A/C capacity demand is high,
the suction pressure will be above the control point; the
valve will maintain a bleed from crankcase to suction; no
crankcase-suction pressure differential; and the compres-
sorwill have maximum displacement. When the A/C capac-
ity demand is lower and the suction pressure reaches the
control point, the valve will bleed discharge gas into the
crankcase and close off a passage from the crankcase to
the suction plenum. The angle of the wobble-plate is con-
trolled by a force balance on the five pistons. A slight eleva-
tion of the crankcase-suction pressure differential creates a
total force on the pistons resulting in a movement about the
wobble-plate pivot pin that reduces the plate angle.

The crankcase-suction bleed is routed through the rotat-
ing wobble-plate for lubrication of the wobble-plate bearing.
The rotation acts as an oil separator, which removes some
of the oil from the crankcase-suction bleed, rerouting it to
the crankcase where itcan lubricate the compressor mech-
anism.

Up to 113 g (4 oz.) of oil can collect in the crankcase.
Therefore, itis important when replacing a compressor that
the oil in the old compressor crankcase be drained through
the drain plug and measured (discard after recording
amount).

All replacement compressors will be shipped with 227 g
(8 0z.) of ail in the crankcase. The oil must be drained and
retained. Then replace the oil in the same amount as previ-
ously recorded from the old compressor. Refer to “ Specifi-
cations.”

IDENTIFICATION

An identification label attached to the compressor pro-
vides the name of the manufacturer, model number and
build code.

When servicing the V5 compressor, keep dirt and foreign
material from getting on or into the compressor parts and
system. Clean tools and a clean work area are important for



Clutch Coil Terminals

High Pressure Relief Valve
High Side Low Pressure Switch
High Side Cut-Off Switch
Compressor Control Valve

F-04535

Figure 1—Rear Head Details
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proper service. The compressor connections and the out-
side of the compressor should be cleaned before any “on
vehicle” repairs, or before removal of the compressor.The
parts must be kept clean at all times and any parts to be
reassembled should be cleaned with Trichloroethane, nap-
tha, Stoddard solvant, kerosene or equivalent solvent and
dried with dry air. Use only lint free cloths to wipe parts.

Drain the compressor and measure the amount of oil.
Replace with new 525 viscosity refrigerant oil. Refer to
“ Specifications.”

NOTICE: Remove the oil drain plug to make sure
the compressor is drained completely of oil (fig-
ure 2).

MINOR REPAIR TO THE COMPRESSOR

CLUTCH PLATE AND HUB
ASSEMBLY REPLACEMENT

131 clean

The compressor assembly with solvent and blow dry
with dry air.

Remove or Disconnect (Figures 3, 4, and 5)

Tools Required:
J 33013-B Hub and Drive Plate Remover and
Installer
J 33022 6-Point 13 mm Socket
J 33027 Clutch Hub Holding Tool
J 34992 Compressor Holding Fixture
Clamp J 34992 in avise and attach the compressor to
the holding fixture with thumb screws.
Shaft nut (21) using J 33022 (figure 4).

e Hold the clutch plate and hub assembly (22)
using J 33027.

Clutch plate and hub assembly (22).

e Thread J 33013-B into the clutch plate and hub
assembly (22).

e Hold the body of J 33013-B with a wrench and
tighten the center screw into the remover body
(figure 5).

Shaft key (23).
« Retain shaft key (21) if useable.

19 Inspect
All parts and replace as necessary.

-»4 Install or Connect (Figure 3)

Tools Required:
J 33013-B Hub and Drive Plate Remover and
Installer
J 33022 6-Point 13 mm Socket
J 33027 Clutch Hub Holding Tool
J 34992 Compressor Holding Fixture
1. Shaft key (23).

» Allow the shaft key (23) to extend 3.2 mm (Is-
inch) out of the bottom of the hub keyway (figure
6).

* The shaft key (23) is curved slightly to give an
interference fit in the groove.

Important

» Do not drive or pound on the clutch hub or the
shaft. Internal damage to the compressor may
result.

Clutch plate and hub assembly (22) (figure 7).

» Make sure the contact surfaces of the clutch
plate (22) and the pulley (26) are clean.

* Remove the forcing screw tip from J 33013-B
and reverse the body direction on the center
screw.

¢ Install J 33013-B with bearing (B) (figure 7).
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High Pressure Relief Valve
High Side Low Pressure Valve
High Side Cut-Off Switch
Control Valve

Shaft Nut

Clutch Plate and Hub
Assembly

Key

Pulley Bearing Retainer
Pulley Bearing

Pulley

Clutch Coil Assembly
Retainer

Seal

O-ring

Bolt

Gasket

Front Head

Shim

Bearing

Thrust Washer

Seal

Shaft and Cylinder Body
Seal

Suction Reed Plate

Valve Plate

Gasket

Rear Head

Seal

Retainer

Seal

F-06447

Figure 3—Compressor Components
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« Back off J 33013-B body enough to allow the
center screw to be threaded agianst the end of
the compressor shaft.

« Hold the center screw with awrench and tighten
the hex portion of J 33013-B body while press-
ing the hub onto the shaft (38). After tightening
the body several turns, remove J 33013-B and

Figure 5—Removing the Clutch Plate and Hub
Assembly

check that the shaft key (23) is properly in place
in the keyway, then install the clutch plate and
hub assembly (22) to its final position.

» Measure the air gap between contact surfaces
of the clutch plate and hub assembly (22) and
the pulley (26). The gap should be 0.38-0.64
mm (0.015-0.025-inch).

* Remove J 33013-B.

3. Shaft nut (21).

Inspect

Position of the shaft (even with or slightly above the
clutch hub).

& Tighten

Shaft nut (21) to 17 N-m (12 ft. Ibs.) with J 33022.
— Use J 33027 to hold the clutch plate and hub
assembly (22).
— Hand spin the pulley (26) to check for free rota-
tion.
— Remove the compressor from J 34992.

PULLEY AND BEARING
ASSEMBLY REPLACEMENT

Remove or Disconnect (Figures 3, 8,9,10 and 11)

Tools Required:
J 6083 Snap Ring Pliers
J 29886 Driver Handle

A. Keyway (Shaft)
22. Clutch Plate and Hub Assembly
23. Key

26. Pulley (Rotor)
F-06450

Figure 6—Removing the Clutch Plate and Hub
and Shaft Key
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J-33013-B

J-34992

22. Clutch Plate and Hub Assembly
A. Air Gap 0.38-0.64 mm (.015-.025-inch)
B. Bearing F-04540

Figure 7—Installing the Clutch Plate and Hub Figure 9—Installing the Pulley Rotor and Bearing
Assembly Puller Guide

Figure 8—Removing the Pulley Rotor and Bearing Figure 10—Removing the Pulley Rotor and Bearing
Assembly Retaining Ring Assembly

with the puller tangs still in place in the pulley
J 33020 Pulley Puller slots, turn the assembly upside down onto a flat
J 33023-A Puller Pilot surface (figure 11).

1. Clutch plate and hub assembly (22). *« When removing the old pulley bearing (25),

2. Pulley bearing retainer (24) using J 6083 (figure 8). allow the staking to remain, then file away the

3. Pulley (26). old staked metal for proper fit when installing a

« Install J 33023-A to the front head (figure 9). new bearing (25) in the pulley bore.

+ Install J 33020 tangs into the inner circle of slots )
in the pulley (26) contact surface. Rotate J Install or Connect (Figures 4,12,13,14 and 15)

33020 clockwise so the tangs will lock into the Tools Required:
segments between the slots (figure 10). J 6083 Snap Ring Pliers

J 9398-A Pulley Bearing Remover

e Hold J 33020 in place and tighten the puller
screw against J 33023-A puller pilot to remove
the pulley (26) (figure 10).

4. Pulley bearing (25) from the pulley (26) using J 9398-A
and J 29886 (figure 11).

* Remove the forcing screw from J 33020 and

J 8433 Puller Bar

J 9481-A Pulley Bearing Installer

J 29886 Threaded Driver Handle

J 33017 Pulley and Bearing Assembly Installer
J 33019 Bearing Staking Tool (with staking pin
and retaining band)
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Figure 11—Removing the Bearing from the Pulley
Rotor Assembly

J 33023-A Puller Pilot
J 34992 Compressor Holding Fixture
J 21352-A Support Block

1. Pulley (26) on J 21352-A (figure 12).

NOTICE: Do not support the rotor by resting the
pulley rim on a flat surface during bearing instal-
lation or the rotor face will be bent.

2. Pulley bearing (25) into the hub using J 29886, J
9481-A and J 21352-A (figure 12).

¢ J 33019 inthe pulley bore (figure 12).

e Seat the pulley and bearing assembly on J
21352-Ato support to the hub under the staking
pin location (figure 13).

e Strike the staking pin with a hammer until a
metal stake, similar to the original, is formed
down to, but not touching the bearing.

— Position the stake pin after striking.

— The staked metal should not contact the
outer race of the bearing to prevent the
possibility of bending the outer race.

— Stake 3 places 120 degrees apart (figure
14).

3. Pulley (26) on the front head.

« Position J 33017 and J 33023-A over the inner
race of the bearing (figure 15).

» Position J 8433 on J 33023 and assemble the
through bolts and washers through the puller
bar slots and thread them into J 34992 (figure
15).

Figure 12—Installing the Pulley Rotor Bearing

Figure 13—Staking the Pulley Bearing in the
Pulley Bore

— The thread of the through bolts should
engage the full thickness of the compres-
sor holding fixture.

» Tighten the center screw in J 8433 to force the
pulley and bearing assembly onto the compres-
sor front head (33).

— If J 33017 becomes misaligned with the
inner race of the bearing, back off J 8433
and relocate center, then continue instal-
lation.

4. Pulley bearing retainer (24) using J 6083 (figure 8).
5. Clutch plate and hub assembly (22).
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A. Stake Three
Locations,
120° Apart

B-06546

Figure 14—Bearing Stake Locations

CLUTCH COIL ASSEMBLY
REPLACEMENT

4-¥ Remove or Disconnect (Figures 3 and 16)

Tools Required:
J 8433 Puller Bar
J 33023-A Puller Pilot
J 33025 Clutch Coil Puller Legs
Clutch plate and hub assembly (22).
Pulley (26).
» Mark or scribe the location of the clutch coil (27)
terminal on the compressor front head (33).
3. Clutch coil assembly (27).
e Install J 33023-A on the head (33) of the com-
pressor.
 Install J 8433-1 with J 33025 (figure 16).
» Tighten J 8433 forcing screw against J 33023-
A

|_® Inspect

Clutch coil assembly (27). Replace as necessary.

Install or Connect (Figures 3,17,18 and 19)

Tools Required:
J 8433 Puller Bar
J 33024 Clutch Coil Installer Adapter
1. Clutch coil assembly (27) onto the front head (33) with
the terminals positioned at the “ marked” location.

* J 33024 over the internal opening of the clutch
coil assembly (27) (figure 17).

« J 8433 with through bolts, washers and forcing
screw over J 33024.

* Be sure J 8433 and the clutch coil assembly (27)
stay “in line” during installation.

* When the clutch coil assembly (27) is seated on
the front head, use a 3 mm (Vs-inch) diameter
drift punch to stake the head (33) at 3 places,
120 degrees apart to assure the clutch coil

N

assembly (27) remains in position (figure 18).
— Stake size should be one half the area of
the punch tip and 0.28-0.35 mm (0.010-
0.015-inch) deep (figure 19).
Pulley (26).
Clutch plate and hub assembly (22).

PRESSURE RELIEF VALVE
REPLACEMENT

Remove or Disconnect (Figures 1 and 3)

Be sure the compressor has no charge.
Pressure relief valve (2).

O-ring seal (46).

Install or Connect (Figures 1 and 3)

Lubricate the threads of the pressure relief valve (2)
and new O-ring seal with 525 viscosity refrigerant oil.
Pressure relief valve (2) with new O-ring seal.

& Tighten

Pressure relief valve (2) to 9 N m (84 in. Ibs.).

Important

Leak test the compressor.
Refer to “ Leak Testing.”
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J 33023-A

J 8433
J 33025

A. Mark
27. Clutch Coil Assembly

F-06455

Figure 16—Removing the Clutch Coil Assembly

HIGH-SIDE PRESSURE AND
HIGH-SIDE LOW-PRESSURE
CUTOFF SWITCHES
REPLACEMENT

Remove or Disconnect (Figures 1 and 3)

Tool Required:
J 5403 Snap Ring Pliers
1. Retainers (45) from switches (3) and (4).
2. Switches (3) and (4).
O-ring seals (44) from the switch cavities.

w

27. Clutch Coil Assembly
Clean A. Drift Punch 3 mm (Ze inch)

Switch cavity and O-ring seal goove. B. Stake in Front Head (3 Places) F-04570

Install or Connect (Figures 1 and 3) Figure 18—Staking the Clutch Coil to the Front Head

Tools Required:
J 5403 Snap Ring Pliers
1. O-ring seals (44) to the switch cavity.
« Dip the O-ring seals into clean 525 refrigerant
oil.
Switches (3) and (4).
3. Retainers (45).

N
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NTROL VALVE REPLACEMENT

Remove or Disconnect (Figures 1and 3)

Tools Required:

J 5403 Snap Ring Pliers
Retainer ring with J 5403.
O-ring seal (44).

3. Valve (5).

N

-»>+ Install or Connect (Figures 1 and 3)

Tools Required:
J 5403 Snap Ring Pliers
Valve (5).
2. O-ring seal (44).
» Dip the seals into new clean 525 refrigerant oil.
3. Retainer (45) with J 5403.

=

Figure 19—Clutch Coil Staking Locations

MAJOR REPAIR TO THE COMPRESSOR

Replacement of the shaft seal assembly or the pressure
relief valve will require the discharge of the vehicle’s refri-
gerating system. Other than clutch repair procedures, the
same holds true for any disassembly of the compressor. To
discharge the refrigerant, refer to the vehicle service man-
ual.

After servicing, add fresh 525 viscosity refrigerant oil
equal to the amount drained from the compressor.

Keep the workbench and work area clean when servicing
the compressor, and use proper, clean service tools.

NOTICE: Any attempt to use makeshift or inade-
quate service tools or equipment may result in
damage and/or improper compressor operation.

All parts used for servicing the compressor internally are
protected by a preservative and packaged in a manner
which does not require cleaning, washing or flushing. The
parts can be used in the internal assembly as they are
removed from the service package.

SHAFT SEAL REPLACEMENT

Remove or Disconnect (Figures 3, 20, 21, 22 and
23)

Tools Required:
J 5403 Snap Ring Pliers
J 9553-01 O-Ring Seal Remover
J 23128-A Seal Remover and Installer
J 34614 Shaft Seal Protector
Clutch plate and hub assembly (22).
Shaft seal retainer ring using J 5403 (figure 22).
» Clean the compressor neck area around the
shaft (38), the exposed part of the shaft seal (29)
and the O-ring seal groove.

A. Steel Shell
B. Lip Seal B-06551

Figure 20—Compressor Shaft Seal

3. Shaft lip seal using J 23128-A (figure 23).

e Install J 34614 over the threaded end of the
shatft.

¢ Insert J 23128-A into the shaft lip seal, tighten
and remove lip seal.

4. O-ring seal using J 9553-01 (figure 24).

L* Inspect

Make sure the compressor neck area is clean.
All parts. Replace as necessary.

Install or Connect (Figures 3, 20, 21, and 22)

Tools Required:
J 5403 Snap Ring Pliers
J 23128-A Seal Seat Remover and Installer
J 33011 O-Ring Seal Installer
J 34614 Shaft Seal Protector
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A. Seal
Retainer Ring J 5403

J 34992

—  F-06457

Figure 21—Removing or Installing the Shaft Seal
Retainer

» Dipthe new O-ring seal in clean 525 viscosity refriger-
ant oil.

J 34614 onto the shaft.

2. O-ring seal using J 33011 (figure 24).

e Insert J 33011 into the compressor neck until
the installer “ bottoms.”

* Lower the movable slide of J 33011, releasing
the O-ring seal into the lower groove.

¢ Rotate J 33011 to seat the O-ring seal and
remove J 33011.

3. Shaft lip seal using J 23128-A (figure 22).

» Dip the shaft lip seal in clean 525 viscosity
refrigerant oil and install the shaft lip seal on J
23128-A.

» Bottom the shaft lip seal into the compressor
neck area using J 23128-A.

4. Shaft seal retainer ring using J 5403 (figure 21).
 Install the flat side of the shaft seal retainer ring
against the lip seal.

* Remove J 34614.

=

Important

Leak test the compressor.

Refer to “ Leak Testing.”
ay Clean

» Shaft and inside of the compressor neck area.
5. Clutch plate and hub assembly (22).

FRONT HEAD SEAL, REAR
HEAD GASKET, REAR VALVE
PLATE, SUCTION REED PLATE
AND REAR HEAD SEAL
REPLACEMENT

Remove or Disconnect (Figures 3 and 25)

1. Clutch plate and hub assembly (22).

J23128-A
J 34614
J 34992
29. Shaft Lip Seal
F-06458

Figure 22—Removing or installing the Shaft Seal

30. O-Ring.
9553-01

J 34996

F-06459

Figure 23—Removing the Shaft Seal Seat O-Ring

Pulley (26) and bearing (25) assembly.
Clutch coil assembly (27).
Shaft seal (29).
Through bolts (31).
Front head (33) from the shaft and cylinder body (38).
« Using awood block, tap around the edge of the
front head (33) to remove.

o0k wd
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J 34993

J-33011

J-34992

35372

30. Shaft Seal Seat O-Ring

>

Opening to Rear Suction Port

(12 O’Clock Position Assembly Reference)
Through Bolt Hole (6)

Suction Pressure (Oiftsic’e Cavity)
Discharge Pressure (Inner Cavity)
Opening to Rear Discharge Port

High Pressure Relief Valve

Drilled Opening into High

Pressure Relief Valve Area

43. Rear Head

F-04573

Figure 24—Installing the Shaft Seal Seat O-Ring

OmmOOw

F-06460

Figure 26—Positioning the J 34993 Guide Pins

A. Plastic Headed Hammer

B. Wood Block

33. Front Head

43. Rear Head F-04572

Figure 25—Tapping the Front or Rear Head Free
of the Cylinder

7. Rear head (43), head gasket (42), rear valve plate
(41), suction reed plate (40) and cylinder-to-rear head
seal (39).

« Using awood block, tap around the edge of the
rear head to remove (figure 25).

Install or Connect (Figures 3, 26 and 27)

Tools Required:
J9625-A Pressure Test Set with Schrader Valve
J 34993 Cylinder Alignment Rods
J 21352-A Support Block
Use new seals and gaskets.
Place the rear head on J 35372 with the control valve
(5) at the 6 o’clock position.
Cylinder Alignment Rods J 34993 in the mounting
holes at the 5 and 11 o-clock positions (figure 26). Figure 27—Installing the Rear Head Gasket



. Gasket (42) (figure 27).
» Place the elongated hole in the gasket over the
rod at the upper left position.
Rear valve plate (41).
* Place the elongated hole in the valve plate over
the rod at the upper left position.
. Suction reed plate (40).
« Place the elongated hole in the plate over the
rod at the upper left position.
* Remove J 34993 Cylinder Alignment Rod from
the hole at the 5 o’clock position.
. Seals (39 and 37) to the shaft and cylinder body (38)
grooves.
» Dip the seals into 525 viscosity refrigerant oil.
. Shaft and cylinder body (38) to the rear head (43).
» Locate the relief boss at the rod inthe hole atthe
upper left position.

© ©

10.

11.
12.
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Bearing (35) and thrust washers (36) in the same
order as removed.
Shim (34).
Front head (33).
« Locate the relief boss atthe pin inthe hole atthe
upper left position.
* Remove J 34993 Cylinder Alignment Rod from
the hole at the upper left position.
Through bolts (31) and new gaskets (32).

Tighten

« Bolts (31) alternately to 9 Nm (80 in. Ibs.).
Refrigerant oil to the compressor.
Test plate J 9625-A

» Leaktest. Referto “ Leak Testing.”

LEAK TESTING

Tools Required:

J 9625-A Pressure Test Plate

J 23500-01 Portable Charging Station

J 34992 Compressor Holding Fixture
Be sure the compressor has no oil internally.
. Install J 9625-A on the rear head of the compressor.
Install the center hose of the manifold gage set on J
23500-01 to refrigerant drum standing in an upright
position and open the valve on the drum.
Install the charging station high and low pressure
lines to the corresponding fittings on J 9625-A using
gage adapters or hoses equipped with valve depre-
ssors. The suction port (low side) of the compressor
has alarge internal opening. The discharge port (high
side) has asmaller internal opening into the compres-
sor.
Open the low pressure control, high pressure control
and the refrigerant control on the charging station to
allow the refrigerant vapor to flow into the compres-
sor.

Important

* Check for leaks at the pressure relief valve (2),
compressor front and rear head seals (37) (39),
through bolt head gaskets (32) and compressor
shaft seal (29).

After the leak check, shut off the low pressure control
and the high pressure control on charging station.

If an external leak is present, perform the necessary
correction and recheck for leaks.

Loosen the manifold gage hose connections to the
gage adapters connected to the low and high sides
and allow the vapor pressure to release from the com-
pressor. If valve depressor type hoses are used,
loosen the hose connections at the gage manifold to
release the vapor pressure from the compressor.
Disconnect both gage adapters or hoses from J 9625-
A.

Add 85 g (3 0z.) new 525 viscosity refrigerant oil to the
compressor assembly. Rotate the complete com-
pressor assembly (not the shaft or drive plate hub)
slowly several turns to distribute oil to all cylinder and
piston areas.

Install the shaft nut (21) on the compressor shaft if the
pulley assembly and clutch plate and hub assembly
are not installed.

Using a box-end wrench, or a socket and handle,
rotate the compressor shaft several turns to lubricate
the pistons and cylinder walls.

Connect the charging station high-pressure line, or a
high-pressure gage and gage adapter to J 9625-A
high-side connector.

Attach an adapter or depressor-type hose to the suc-
tion or low-pressure port of J 9625-A to open the Sch-
rader-type valve. Oil will drain out of the compressor
suction port adapter if the compressor is positioned
with the suction port downward.

Attach the compressor to J 34992 fixture and mount
the compressor in a vise so that the compressor will
be in a horizontal position and the shaft can be turned
with a wrench.

Rotate the compressor shaft or drive plate hub six to
eight complete revolutions at a speed of approxi-
mately one revolution per second. A slower rotation
can result in a lower pump-up pressure and disqualify
a good pumping compressor.

Observe the reading on the high-pressure gage atthe
completion of the tenth revolution of the compressor
shaft. The pressure reading for a good pumping com-
pressor should be 690 kPa (100 psi) or above. A pres-
sure reading of less than 620 kPa (90 psi) would
indicate one or more suction and/or discharge valves
leaking, an internal leak, or an inoperative valve. Dis-
assemble the compressor and repair as necessary.
Reassemble and repeat the pump-up test.

Following the pressure pump-up test, release the air
pressure from the high side and remove the gage
adapters and J 9625-A test plate.

Tilt the compressor to place the suction and dis-
charge ports downward to allow oil to drain from the
Compressor.

Allow a 10-minute drain period and then charge the
compressor with the proper amount of oil. Pour the
new 525 viscosity refrigerant oil into the suction port.
If further assembly or processing is required, install a
shipping plate or test plate J 9625-A to protect the
compressor from contamination.
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SPECIFICATIONS

TYPE — HAITISON DA-V D ittt et e e e e et e e e e e et e e e e e s et b eeeaeeeeaebeeeeeasstbeeeeeesastaeeaeesansataeaeas Cylinder Axial
(DT Y o] - od Y 4 1= o | SO PURSPPRRRN 9.2 Cu. In.
ROTALION. ...ttt h ettt e b et et et e s E e e b e e e h e R e e e he e E e Rt e b et b e nh e Clockwise
525 Viscosity Compressor Oil (FUIl Charge) ...ttt e e e e e e e e st e e e e e s etbae e e e snsrees 227 g (80z.)
TORQUE SPECIFICATIONS
Compressor Suction and Discharge ConNector BOIt............eiiiiiiiiiiiii e 34 N-m (25 ft. Ibs.)
1 F= 11 01V S TP PP PPP PP 17 N-m (12 ft. Ibs.)
PressUre REIETV @IV E ... ettt e e sb et e et e e nnnes 9 N-m (80 in. Ibs.)
TRIOUGN B OIS ..ottt e ettt e e oo et b e et e e e ab et e e e e e abb e e e e e e e anb b e e e e e e antbeeeas 9 N-m (80 in. Ibs.)

(O 11 = 1 g T = 1V o OSSP UO PP PPPN 16 N-m (12 ft. Ibs.)
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SPECIAL TOOLS

J 5403
J 6083

29886 12
J 8433-1 13
J 8433-3 14
J 9398-A 15

J 9481-A 16

9553-01 17

J 9625-A 18

J 5403 Snap Ring Pliers

J 6083 Snap Ring Pliers

J 29886 Driver Handle

J 8433-1 Puller Bar

J 8433-3 Forcing Screw

J 9398-A Pulley Bearing Remover
J 9481-A Pulley Bearing Installer
J 9553-01 O-ring Seal Remover

J 9625-A Pressure Test Plate

J 23128-A Seal Remover and Installer
J 21352-A Support Block

J 33011 O-ring Seal Installer

J 33013-B Hub and Drive Plate
Remover and Installer

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

J23128-A 19 J 33022
J 21352-A 20 J 33023-A
J33011 21 J 33024
J33013B

22 J 33025
J 34993
J33017 23 J 34992
J 33019
J 33020

24 J 33027
J 34614

J 34993 Cylinder Alignment Rod

J 33017 Pulley and Bearing Assembly Installer
J 33019 Bearing Staking Tool

J 33020 Pulley Puller

J 34614 Shaft Seal Protector

J 33022 6 Point 13 mm Socket

J 33023-A Puller Pilot

J 33024 Clutch Coil Installer Adapter
J 33025 Clutch Coil Puller Legs

J 34992 Compressor Holding Fixture
J 33027 Clutch Hub Holding Tool

F-06462
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R-4 AIR CONDITIONING COMPRESSOR

GENERAL DESCRIPTION

The Harrison R-4 compressor is a four cylinder, radial
opposed type with 10 cubic inch displacement.

There are two designs of the clutch driver which affect
the overhaul procedure: The four pole clutch and the six
pole clutch (figures 1 and 2). There are also two types of
pulleys used with the R-4 which also affect some proce-
dures.

When servicing the compressor, it is essential that steps
be taken to prevent dirt or foreign material from getting on
or into the compressor parts and system during disas-
sembly or assembly. Clean tools and clean work area are

very important for proper service. The compressor connec-
tion areas and the exterior of the compressor should be
cleaned off as much as possible prior to any repairs. Parts
must be kept clean at all times and any parts to be reassem-
bled should be cleaned with trichloroenthane, naphtha,
stoddard solvent, kerosene or equivalent solvent and
blown dry with dry air. When necessary to use a cloth on
any part, it should be of a nonlint producing type.

When the compressor is removed from the vehicle the ol
in the compressor must be drained and measured. The oil
should then be discarded. If less than 30 ml (1 oz.) is
drained from the compressor add 60 ml (2 0z.) of new 525
viscosity oil to the assembly after overhaul. If more than
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Figure 1—R-4 Compressor, V-Groove Pulley Type Figure 2—R-4 Compressor, Poly-Groove Pulley
with 4 Pole Clutch and Driver Shown Type with 6 Pole Clutch and Driver Shown

30 ml (1 oz.) is drained from the compressor, add the same
amount of new 525 viscosity oil to the overhauled assem-
bly.

IDENTIFICATION

An identification label attached to the compressor pro-
vides the name of the manufacturer and model number
(figure 3).

F-06155
Figure 3—Identification Label
DISASSEMBLY OF THE DRIVE COMPONENTS
CLUTCH DRIVE HUB 2. Clutch drive hub (figure 7).
e Thread J 37707 into the clutch plate and hub
Remove or Disconnect (Figures 4, 5, 6 and 7) assembly.
) 3. Shaft key.
Tools Required:
J 9399 Thin Wall Socket
J 25008-A Holding Fixture 4 POLE CLUTCH ROTOR AND/OR
J 33027 Clutch Hub Holding Tool \/_
J 37707 Clutch Plate and Hub Assembly BEARING-V-GROOVE
Remover Remove or Disconnect (Figures 4, 8, 9,10 and 11)
Attach J 25008-A to the compressor (figure 5). o
Mount J 25008-A in a vise (figure 6). Tools required:
Shaft nut with J 9399 (figure 6). J 6083 Snap Ring Pliers

» Hold the clutch plate with J 37707. J 9398 Rotor Bearing Remover
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J 25031 Rotor and Bearing Remover

J 29886 Driver Handle

. Snap Ring with J 6038 (figure 8).

» Mark the location of the clutch coil terminals.

Important

If only the clutch rotor and/or rotor bearing are to be
replaced, bend the screw head washer away from the
pulley rim and remove the six mounting screws and
washers. If the clutch coil or pulley rim is to be
removed leave the screws in place.
Rotor and bearing assembly.
» Place J 25031 guide on the compressor shaft
(figure 9).
« Engage the legs of J 25031 into the recessed
edge of the rotor hub (figure 10).
» Tighten the puller screw and remove the clutch
rotor and bearing. Do not drop the guide.
. Bearing from the clutch rotor using J 29886 and
J 9398-A (figure 11).

1 Shaft Nut 13. Seal

2. Clutch Hub Key 14. Bolt

3. Clutch Drive Hub 15. Front Head

4. Retainer Ring 16. Bearing

5. Rotor 17. Seal

6. Bearing 18. Shell

7. Coll 19. Seals

8. Pulley 20. Thrust Washer

9. Washer 21. Belleville Washer

10. Screw 22. Cylinder Body and Shaft
11. Retainer Ring 23. Seal

12. Shaft Seal 24. Pressure Relief Valve

25.
26.
27.
28.
29.
30.
. Valve Plate
32.
33.

4. File away the old staked metal to provide a clearance

for the new bearing.

6 POLE CLUTCH ROTOR
AND/OR BEARING

Remove or Disconnect (Figures 4,12 and 13)

Tools Required:
J 6083 Snap Ring Pliers
J 29886 Driver Handle
J 9398-A Rotor Bearing Remover
J 33020 Pulley Bearing Puller
Retainer ring using J 6083.
Rotor and bearing assembly.
e Install J 33020 into the slots in the rotor and
rotate the puller (figure 12). Remove the rotor
and hub assembly.

. Screw from the puller. Leave the puller in the rotor.

Invert the puller and rotor assembly on a flat surface.

14 12

Seal

High Pressure Switch
Retainer

Cap

Seals

Retainer

Retaining Strap

Piston and Reed Assembly B-08291

Figure 4—Compressor Component View
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5. The bearing from the hub using J 9398-A and J 29886
(figure 13).
6. The staking metal.

CLUTCH COIL AND/OR
PULLEY RIM

V-GROOVE DRIVE

Remove or Disconnect

1. Pulley rim mounting screws and washers.
2. Pulley rim off the rotor and hub assembly.

POLY-GROOVE DRIVE

Remove or Disconnect (Figure 14)

Tools Required:

J 8433 Puller

J 24092 Puller Legs

J 25031 Guide
Clutch coil from the front head using the tools as
shown in figure 14.

J 25008-A

30. Seals
31. Pressure
Relief Valve
40. Suction Port
41. Discharge Port B-08994

Figure 8—Removing the Rotor and Bearing Assembly
Figure 5—Compressor in Holding Fixture Retainer Ring

Figure 6—Removing the Shaft Nut Figure 9—Installing the Rotor and Bearing Guide
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Figure 12—Pulley Rotor and Bearing Puller
Installation

SHAFT SEAL

Remove or Disconnect (Figures 15 and 16)

Tools required:
J 5403 Snap Ring Pliers
J 9553-01 O-ring Remover
J 23128-A Seal Remover
Retainer ring using J 5403.
2. Shaft seal.
« Engage the knurled tangs of J 23128-A into the
recessed portion of the seal by turning the han-
dle clockwise (figure 15).
3. O-ring using J 9553-01 (figure 16).

=
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DISASSEMBLY OF THE COMPRESSOR

PRESSURE RELIEF VALVE

Remove or Disconnect (Figure 4) Tool Required:
J 24896 Bearing Remover
Head mounting screws (figure 17).
Front head (figure 18).
O-ring.
The thrust and belleville washers. Note the way the

HIGH SIDE HIGH PRESSURE Mk
CUTOFF SWITCH 5. Bearing from the heaa.

. . * Place the head on two blocks and drive the
Remove or Disconnect (Figure 4) bearing from the head using J 24896 (figure 19).

Remove or Disconnect (Figure 17, 18 and 19)

1. Valve.
2. O-ring.

AP WP

Tools Required:

J 5403 Snap Ring Pliers

J 9553-01 O-Ring Remover COMPRESSOR SHELL
Protective cap.
Retainer ring using J 5403.
Switch by pulling on the terminals. A
O-ring from the switch cavity using J 9553-01. 1 1;;%?;?2?2;;22.t;]yzpsr?/?nsgpi\t up (figure 20).

Install J 25008-A with the step block protrusions
engaging the compressor shell. Install the medium

Remove or Disconnect (Figure 20 and 21)

FRONT HEAD AND length metric thread mounting bolts through the hold-

MAIN BEARING ing fixture and thread them finger tight until the step

of the fixture protrusions contact the shell (figure 21).

Before removing the front head make a mark on the cylin- Make sure the step protrusions do not overlap the

der next to the narrow front head leg position. cylinder, but will pass both sides.
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J 23128-A
J 34614
F-01461
Figure 15—Removing the Shaft Seal with J 23128-A Figure 17—Removing the Front Head Mounting Screws
F-06141
Figure 16—Removing and Installing the Shaft Seal Figure 18—Removing the Front Head Assembly
2. Compressor shell. DISCHARGE VALVE PLATE
» Alternately tighten each screw 1/4 turn. Use
care not to cock the shell, as normal removal Remove or Disconnect (Figures 22 and 23)
should not be difficult. _
+ Do not turn screws any further than needed. Tools Required: _ _
The shell should come off by hand once it clears J 4245 Snap Ring Pliers
the O-rings. J 25008-A Holding Fixture
3. O-rings. 1. Valve plate retainer ring using J 4245 (figure 22).
4. J 25008-A and install it on the opposite side of the 2. Discharge valve plates (figure 23).

cylinder using the short screws with the metric
threads.
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Figure 19—Removing the Bearing from the
Front Head

J 25008-A

32. Retaining Strap
F-01466

Figure 20—Releasing the Shell Retaining Strap

C. Alternately Tighten
the Screws ¥4 Turn

D. Tool Step Contacts
the Compressor

Shell | I
19. Seal 1911 (//
J 25008-A

F-01467

Figure 21—Removing the Shell

31. Valve Plate
33. Piston and Reed
Assembly

33

F-01793

Figure 23—Replacing the Discharge Plate
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CLEANING AND INSPECTION

CLEANING INSPECTION

H Clean

The frictional surfaces of the clutch plate and the
clutch rotor.

Shaft seal area thoroughly.

Cavity and O-ring groove for the high side high pres-
sure cut-off switch.

Front head and cylinder area. Remove any dirt or lint.
Compressor shell.

Inspect

Front head for cracks or damage.
Compressor shell for cracks or burrs.
Staked areas for burrs.

COMPRESSOR ASSEMBLY

All parts required for servicing the internal compressor FRONT HEAD AND MAIN
are protected by a preservation process and packaged in a BEARING

manner which will eliminate the necessity of cleaning,
washing or flushing of the new parts. The parts can be used .
just as they are removed from the service package. Seals +4- Install or Connect (Figures 17,18, 25 and 26)
and protective packaging should be left intact until just prior

) . Tools Required:
to installation.

J 24895 Bearing Installer
1. The front head, with the neck down, on a flat surface
(figure 25).
2. The bearing using J 24895 (figure 25).
» The installer must seat against the front head to
ensure proper clearance.

DISCHARGE VALVE PLATE

*+«- |nstall or Connect (Figures 22 and 23)

Tools Required: 3. 525 refrigerant oil on the belleville and thrust wash-
J 4245 Snap Ring Pliers ers.
J 25008-A Holding Fixture 4. New thrust washer with the tang pointing up (figure
Cylinder and shaft assembly in J 25008-A. 25).
The discharge valve plates (figure 23). 5. New belleville washer with the high center in the up
Valve plate retainer rings using J 4245 (figure 22). position (figure 26). o
« The valve plates must be tight after the snap 6. New thrust washer with the tang pointing down.
rings are installed. 7. 525 refrigerant oil on the O-ring.

COMPRESSOR SHELL

Olnstall or Connect (Figure 24)

Tools Required:

J 25008-A Holding Fixture and Shell Installer
525 refrigerant oil to the O-rings.
O-rings in the grooves in the cylinder.
525 refrigerant oil to the O-ring surfaces of the shell.
Shell on the cylinder. Snug it up to the O-ring.
Installer J 25008-A to the holding fixture using long
bolts and plate washers. Make the bolts finger tight
(figure 24).

» Align the step projections of the installer to con-
tact evenly on both sides of the shell.

» Alternately tighten each bolt 1/4 turn. Use care
not to cock the shell, as normal installation is
not difficult if the shell remains even.

Bend the retaining strap down by tapping it gently
with a hammer.
Remove the shell installer.
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8. O-ring into the groove of the front head (figure 18).

9. Front head aligning the marks made at disassembly.

10. Front head mounting screws (figure 17).

$ Tighten
Screws to 27 N m (20 ft. Ibs.)

HIGH SIDE HIGH PRESSURE
CUTOFF SWITCH

Install or Connect (Figure 4)

Tool Required:
J 5403 Snap Ring Pliers
1. New O-ring coated with 525 refrigerant oil.
2. Refrigerant oil in the switch cavity.

Figure 26—Replacing the Thrust and Belleville
Washers
3. Switch in the cavity.
4. Retaining ring using J 5403.
¢ The high point of the curved sides must be next
to the switch housing.
« The retaining ring must be seated in the ring
groove.

PRESSURE RELIEF VALVE

-»4 |nstall or Connect (Figure 4)

1. New O-ring coated with 525 refrigerant oil.
2. Valve.

ASSEMBLY OF DRIVE COMPONENTS

SHAFT SEAL

-H*“ Install or Connect (Figures 15 and 27)

Tools Required:
J 5403 Snap Ring Pliers
J 23128-A Seal Installer
J 33011 O-ring Installer
J 34614 Seal Protector
1. New O-ring seal, dipped in 525 refrigerant oil, onto
J 33011 (figure 27).
O-ring completely down on the shaft until it bottoms.

Important

The seal seat and the seal lip must be free of lint or
dirt.
3. LipsealtoJ23128-A.

» The printed/stamped side of the seal must be
engaged with the knurled tangs of J 23128-A so
that the flared out side of the seal is facing the
compressor.

NOTICE: Handling the care of seal protector is
important. If the seal protector is nicked or the
bottom flared, the new seal may be damaged dur-
ing installation.

4. J 34614 on the shaft (figure 15).

5. Lip seal (figure 15). Disengage installer by turning it
counter-clockwise.

6. Retainer ring, flat side against the seal seat using
J 5403. Use J 33011 to seat the retainer in its groove.

CLUTCH COIL AND/OR
PULLEY RIM

V-GROOVE DRIVE
-»4- Install or Connect (Figures 28 and 29)

Tools Required:
J 26271-A Rotor and Bearing Installer
J 29886 Driver Handle
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Figure 28—Installing the Rotor and Bearing
Assembly — V-Groove Type

The cail, pulley rim and the rotor and bearing assem-
bly (figure 28).
Loctite 601 or equivalent on the rim screw threads.
Screws. Do not tighten.
The assembly on the front head.
» Make sure the clutch coil terminals are aligned
correctly.

J 26271-A

F-06144

Figure 29—Installing the Rotor and Bearing
Assembly — Poly-Groove Type

» Make sure the protrusions on the rear of the coil
align with the front head locator holes.
5. Clutch coil assembly using J 26271-A and J 29886
(figure 29).
6. Retaining ring.

POLY-GROOVE DRIVE
Install or Connect (Figure 30)

Tools Required:
J 26271-A Rotor and Bearing Installer
J 29886 Driver Handle
The coil assembly on the front head neck.
¢ Align the marks made at disassembly.
2. Rotor and bearing assembly on the front head.
* Make sure the clutch coil terminals are aligned
correctly.
» Make sure the protrusions on the rear of the coil
align with the front head locator holes.
3. Clutch coil assembly using J 26271-A and J 29886
(figure 29).
Retaining ring.

6 POLE CLUTCH AND/OR
BEARING

Install or Connect (Figures 31, 32 and 33)

Tools Required:
J 6083 Snap Ring Pliers
J 9481-A Pulley and Bearing Installer
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J 21352-A Support Block

J 25008-A Holding Fixture

J 29886 Driver Handle

J 33019 Bearing Staking Tool
1. Pulley rotor on J 21352-A (Figure 30).

NOTICE: Do not support the rotor by resting the
pulley rim on a flat surface during bearing instal-
lation since the rotor face will bend.

2. Bearing into the hub bore using J 9481 -A and J 29886
(figure 31).

NOTICE: The stake metal should not contact the
outer race of the bearing to prevent the possibil-
ity of distorting the outer race.

3. Stake the bearing using J 33019 at 120 degree inter-
vals (figure 31).

« Rotate the assembly on the tool to make sure
the staking location is completely supported by
the tool.

4. Compressor in J 25008-A and clamp it in a vise.

5. Pulley rotor and bearing to the front head using
J 9481-A and J 29886 (figure 32).

6. Rotor and bearing assembly retainer ring using
J 6083.

7. Clutch plate and hub assembly.

Figure 30—Bearing Installation

*4_

4 POLE CLUTCH ROTOR AND/OR

BEARING-V-GROOVE

Install or Connect (Figures 28 and 34)

Tools Required:
J 6083 Snap Ring Pliers
J 9481-A Pulley Bearing and Pulley Installer
J 29886 Driver Handle
1. Bearing to the rotor hub using J 29886 and J 9481-A
(figure 33).
2. Stake the bearing.
e Use a center punch with a 45 degree angle
point.
« Staking depth should be 1.1-1.4mm (0.045-
0.055-inch).
« Stake in three places 120 degrees apart.
3. Rotor and bearing assembly using J 26271-A (figure
28).
Retainer ring using J 6083.
5. Loctite 601 or equivalent to screw threads.

»

Figure 32—Pulley Rotor and Bearing Installation
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6. Rotor Bearing
7. Rotor and Hub

Assembly
J 29886
J 9481-A
6
F-06152

Figure 33—Installing the Clutch Rotor Bearing

6. Pulley rim mounting screws and washers. Do not
tighten.

* Check that the pulley rim is in line. Adjust if neces-
sary.

7. Tighten the screws to 11 N-m (100 in. Ib.).

* Bend the screw head washers to secure them in
place.

CLUTCH DRIVE HUB

|++] Install or Connect (Figures 6, 34 and 35)

Tools Required:
J 9399 Thin Wall Socket
J 9480-B Clutch Plate and Hub Installer
J 33027 Clutch Hub Holding Tool
1. Shaft key in the groove (figure 34).
« Leave the key about 4.8mm (3/16-inch) out of
the keyway.
2. Clutch plate and hub assembly on the shaft while
aligning the shaft key and keyway.

NOTICE: To avoid internal damage to the com-
pressor, do not drive or pound on the clutch hub
or shaft.

3. J9480-B on the compressor (figure 35).
» Tighten until there is 0.5-1.0mm (0.020-0.040-
inch) gap between the frictional surfaces of the
clutch plate and the clutch rotor.

2. Key

3. Clutch Drive
Hub
5. Rotor

B-08998

Figure 34—Installing the Shaft Key

Air Gap (,020.040-inch)
Clutch Plate and Hub
Assembly

J 9480-B

' F-05638

Figure 35—Installing the Clutch Plate and
Hub Assembly

4. New shaft nut using J 9399.
* The small diameter boss of the nut goes against
the crankshaft shoulder.

& Tighten

Shaft nutto 14 N-m (10 ft. Ib.) while holding the
clutch plate and hub using J 33027 (figure 6).
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LEAK TESTING

Tools Required:

J 9625-A Pressure Test Set

J 5420 Straight Fitting

J 25008-A Holding Fixture

J 23500-01 Portable Charging Station

Install J 9625 on the rear head of the compressor.

Attach the center hose of the manifold gage set on the
charging station to a refrigerant drum standing in an
upright position and open the valve on the drum.

Connect the charging station high and low pressure
lines to corresponding fittings on J 9625-A, using
J 5420 if hoses are not equipped with valve depre-
SSOrs.
¢ Suction port (low-side) of the compressor has a
large internal opening. The discharge port (hi-
side) has a smaller internal opening into the
COMpressor.

4. Open the low-pressure control, high-pressure control

and refrigerant control on the charging station to
-allow refrigerant vapor to flow into the compressor.

5. Using a leak detector, check for leaks at the pressure

10.

11.

relief valve, compressor shell to cylinder, compressor
front head seal, and compressor shaft seal. After
checking, shut off the low pressure control and high
pressure control on the charging station.

If an external leak is present, perform the necessary
corrective measures and recheck for leaks to make
certain the leak has been corrected.

Loosen the manifold gage hose connections to
J 5420 connected to the low and high sides and allow
the vapor pressure to release from the compressor.

Disconnect J 5420 from J 9625-A.

Rotate the complete compressor assembly (not the
crankshaft or drive plate hub) slowly several turns to
distribute oil to all cylinder and piston areas.

Install a shaft nut on the compressor crankshatft if the
drive plate and clutch assembly are not installed.

Using a box-end wrench or socket and handle, rotate
the compressor crankshatft or clutch drive plate on the
crankshaft several turns to ensure piston assembly to
cylinder wall lubrication.

12.

13.

14.

15.

16.

17.

18.

19.

Connect the charging station high pressure line or a
high pressure gage and J 5420 to J 9625-A high side
connector.

Attach J 5420 to the suction or low pressure port of
J 9625-A to open the Schrader-type valve.

Oil will drain out of the compressor suction port
adapter if the compressor is positioned with the suc-
tion port downward.

Attach the compressor to J 25008-A using metric
mounting screws. Clamp the compressor holding fix-
ture in avise so that the compressor can be manually
turned with a wrench.

Using a wrench, rotate the compressor crankshaft or
drive plate hub 10 complete revolutions at a speed of
approximately one-revolution per second.

Turning the compressor at less than one-revolution
per second can result in a lower pump-up pressure
and disqualify a good pumping compressor.

Observe the reading on HIGH pressure gage at the
completion of the tenth revolution of the compressor.
The pressure reading for a good pumping compres-
sor should be 344.75 kPa (50 psi) or above. A pres-
sure reading of less than 310.275 kPa (45 psi) would
indicate one or more suction and/or discharge valves
leaking, an internal leak or an inoperative valve, and
the compressor should be disassembled and
checked for cause of leak. Repair as needed, re-
assemble and repeat the pump-up test. Externally
leak test.

When the pressure pump-up test is completed,
release the air pressure from the HIGH side and
remove J 5420 and J 9625-A.

On the R-4 compressor, tilt the compressor so that
the compressor suction and discharge ports are
down. Drain the oil from the compressor.

Allow the compressor to drain for 10 minutes, then
charge with the proper amount of oil. The oil may be
poured into the suction port.

If further assembly or processing is required, a ship-
ping plate or J 9625-A should be installed to keep out
air, dirt and moisture until the compressor is installed.
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SPECIFICATIONS

LY LR 0T 1 4] o] £=X=1] o | SR PO PPP PR Harrison Radial 4 Cylinder
PAIt N UM DTS ..t ettt h ettt ea e E e et e bt o et e eb e e eh bt et e e e an e e b e sabe e bt e e n e e nneeeer s 1131593
.......................... 1131610
.......................... 1131611
.......................... 1131616
.......................... 1131623
.......................... 3090927
.......................... 3091278
Displacement....cccoeeeeee e, 10 cubic inches
Rotation.....ccccceevvvveees e Clockwise
Clutch Plate to Rotor Gap 0.5-1.0 mm (0.02-0.04 in.)
FASTENERS
Oil Drain Screw............ .17 Nm (13 ft. Ibs.)
Pressure Switch............ .10 N m (88 in. Ibs.)
Shaft Nut.....ccooevennnen. ..14N m(10ft. Ibs.)
Pressure Relief Valve... ..17 N m (13 ft. Ibs.)
Front Head Bolts.......... ..27 N m (20 ft. Ibs.)

Rim Mounting Screws ... 11 N m (100 in. Ibs.)
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SPECIAL TOOLS

1 J 4245
2. J 5403
3. J 5420
4. J 6083
5. J 8398
6. J 8433
7. J 9398-A

Snap Ring Pliers (#23 Internal)

Snap Ring Pliers (Internal)

Straight Connector

Snap Ring Pliers (#24 Internal)

Torque Wrench

Compressor Pulley Puller

Rotor Bearing Remover

9/16 Inch Thin Wall Socket

Hub and Drive Plate Assembly Installer

10.
11.
12.
13.
14.
15.
16.

8. J 9399
9. J 9480-B
10. J9481-A
11. J 9553-01
12. J 9625-A
13. J 21352-A
14. J23128-A
15. J 24092

J 24895

Pulley Bearing and Pulley Installer
O-ring Remover

Pressure Plate Connector
Compressor Support Block

Seal Seat Remover and Installer
Pulley Hub Adapter Set

Bearing Installer

F-06187



17.

18.

19.

20.

21.

22.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

R-4 AIR CONDITIONING COMPRESSOR 1B3-17

J 24896

J 25008-A

J 25031

J26271-A

J 29886

J 33011

Bearing Remover

Compressor Shell Remover, Installer and Holding Fixture

Rotor and Bearing Puller with Guide

Rotor and Bearing Installer

Threaded Driver Handle

O-ring Installer

Bearing Staking Tool

Pulley Puller

Clutch Hub Holding Tool

Shaft Seal Protector

Hub and Drive Plate Assembly Remover

Not shown: J 23500-01 Portable Charging Station

23.

24,

25.

26.

27.

J 33019

J 33020

J 33027

J 34614

J 37707

F-06229
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SECTION 1B4

HR-6 AIR CONDITIONING COMPRESSOR
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High Pressure Relief Valve Replacement
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Special TOOIS......oiiiiieii e

DESCRIPTION

The Harrison HR-6 compressor is a fixed displacement
axial piston pump, with three double-ended pistons
actuated by an axial (swash) plate shaft assembly (figure 1).
The main parts are the front and rear cylinder, the shaft and
axial swash plate, piston group, and valve mechanisms.
The cylinders and heads provide an integral external shell.

The piston group of the compressor is not serviceable. If
piston, bearing, ball shoe, shaft and axial plate, or cylinder
repair is needed, replace the internal cylinder assembly. All
clutch parts, valve mechanisms, and head assemblies are
serviceable, plus seals and gaskets.

Refrigerant oil, dispersed in the refrigerant vapor, lubri-
cates the system.

The front head is shown with three integral mounting
flange ears (figure 2). These ears have 19 mm flats cast to
provide for a wrench to be used as a prying means when
tensioning the compressor drive belt.

There are two clutch driver designs for the HR-6 com-
pressor: The clutch driver without a torque cushion and the
clutch driver having athin torque cushion (figures 3 and 4).

Note: When servicing clutch drivers with atorque cushion,
the clutch hub holding tool J 25030 is used in place of
J 33027.

Keep dirt or foreign material from getting on or into the
compressor parts and system. Keep the work area and
tools clean.

Keep the parts clean at all times. Clean assembled parts
with Trichloroethane, naphtha, Stoddard sovlent, kerosene
or equivalent solvent and dry with dry air. Use only lint free
cloths to wipe parts.

The operations described below are based on bench

overhaul with the compressor removed from the truck,
except as noted. They have been prepared in order of
accessibility of the components. When a compressor is
removed from the truck for servicing, the amount of oil
remaining in the compressor should be drained, measured
and recorded. This oil should then be discarded and an
equal amount of new 525 viscosity refrigerant oil added to
the compressor.
Note: The service compressor is shipped with 8 oz. of 525
viscosity refrigerant oil. This oil should be drained and
retained for replacement oil when service procedures
require addition of new oil to compressor.

Most minor repair procedures may be done on the truck
without discharging the system. Major repair procedures
require that the system be discharged of refrigerant.

IDENTIFICATION

An identification label attached to the compressor pro-
vides the name of the manufacturer, model number and
build code. If the label is removed or becomes dislodged
during service operation, reattach it using an adhesive
sealant such as Loctite 312 or equivalent.
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Figure 1 — HR-6 Compressor, V-Groove Pulley

MINOR REPAIR TO THE COMPRESSOR

Illustrations show the compressor removed from the |.9
) A Inspect
vehicle for easier viewing.
Remove only the parts that need servicing. Refer to fig- All parts and replace as necessary.

ure 3 for part names and location.
Install or Connect (Figures 4, 7 and 8)

Tools Required:

CLUTCH PLATE AND HUB J 33026 Compressor Holding Fixture

J 33027 Clutch Hub Holding Tool
ASSEMBLY REPLACEMENT J 33022 G-E’c;:int l; mrT?Sg]Cgketoo

J 33013-B Hub and Drive Plate Remover and

Clean Installer
The compressor assembly with solvent and blow dry 1. Shaft key ().
with dry air. * Allow the shaft key (21) to extend 3.2 mm (Ye-
inch) out of the bottom of the hub keyway (figure
Remove or Disconnect (Figures 4, 5 and 6) 7). i . . .
) * The shaft key is curved slightly to give an inter-
Tools Required: ference fit in the groove.

J 33026 Compressor Holding Fixture
J 33027 Clutch Hub Holding Tool
J 33022 6-Point 13 mm Socket
J 33013-B Hub and Drive Plate Remover and
Installer
Clamp J 33026 in avise and attach the compressor to
the holding fixture with thumb screws (figure 5).
1. Shaft nut (1) using J 33022 (figure 5).
¢ Hold the clutch plate and hub assembly (2)
steady using J 33027.
2. Clutch plate and hub assembly (2).
e Thread J 33013-B into the clutch plate and hub
assembly (2).
¢ Hold the body of J 33013-B with a wrench and . )
tighten the center screw into the remover body B. Thin Torque Cushion F-05646
(figure 6).
3. Shaft key (21).
* Retain the shaft key (21) if usable. Figure 3 — HR-6 Clutch Driver Designs

A. Without Torque Cushion
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Shaft Nut

Clutch Plate and Hub Assembly
Puiley Bearing Retainer
Pulley Bearing

Pulley

Clutch Coil Assembly
Through Bolts (6)

Shaft Seal Retainer Ring
Shaft Lip Seal

O-Ring Seal

Front Head

Head Gasket

Valve Plate (Discharge)
Suction Reed Plate

Cylinder Seal

Front Cylinder

Shaft Bearing (2)

Thrust Bearing and Races (2)
Axial Plate Shaft Assembly

. Shaft Key
. Cylinder Seal

Rear Seal
Cylinder Seal

. Suction Reed Plate
. Valve Plate (Discharge)

Head Gasket

Rear Head

Switch Seal

System Control Switch
Retainer Ring-Switch

High Pressure Relief Valve

. Seal (O-ring)

Important: Shaded parts are not
serviceable and must be replaced as a

Figure 4 — HR-6 Component View

Important

Do not drive or pound on the clutch hub or the
shaft (20). Internal damage to the compressor
may result.

2. Clutch plate and hub assembly (2) (figure 8).

Make sure the contact surfaces of the clutch
plate (2) and the pulley (5) are clean.

Remove the forcing screw tip from J 33013-B
and reverse the body direction on the center
screw.

Install J 33013-B with bearing (figure 8).

Back off J33013-B body enough to allow the
center screw to be threaded against the end of
the compressor shaft.

Hold the center screw with awrench and tighten
the hex portion of J 33013-B body while press-
ing the hub onto the shaft. After tightening the
body several turns, remove J 33013-B and
check that the shaft key (21) is properly in place

in the keyway, then install the clutch plate and
hub assembly (2) to its final position.

Measure the air gap between contact surfaces
ofthe clutch plate and hub assembly (2) and the
pulley (5). The gap should be 0.38-0.64 mm
(0.015-0.025-inch) (figure 8).

Remove J 33013-B.

Inspect

Position of the shaft (20) (even with or slightly
above the clutch hub).

Use J 33027 to hold the clutch plate and hub
assembly (2).

Tighten

Shaft nut (1) to 16 N-m (12 ft. Ibs.) with J 33022.
Hand spin the pulley (5) to check for free rota-
tion.

Remove the assembly from J 33026.
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Figure 5 — Removing the Shaft Nut

B-06574

Figure 6 — Removing the Clutch Plate and
Hub Assembly

N

Clutch Plate and Hub Assembly
5. Pulley (Rotor)
21. Key

35. Keyway (Shaft)
F-04459

Figure 7 — Positioning the Shaft Key,
Clutch Plate, and Hub Assembly

2. Clutch Plate and Hub Assembly
A. Air Gap 0.38-0.64 mm
(.015-.025 inch)

F-04460

Figure 8 — Installing the Clutch Plate and
Hub Assembly
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PULLEY AND BEARING J 33023-A Puller Pilot
J 8433-1 Puller Bar
ASSEMBLY REPLACEMENT J 33026 Compressor Holding Fixture
J 6083 Snap Ring Pliers
Remove or Disconnect (Figures 4,9,10,11 and 12) 1. Pulley (5) on J 21352-A.
Tools Required: )
J 6983 Snap Ring Pliers NOTICE: Do not support the rotor by resting the
J 29886 Driver Handle pulley rim on a flat surface during bearing instal-
J 9398-A Pulley Bearing Remover lation or the rotor face will be bent.
J 33020 Pulley Puller ) ) )
J33023-A Puller Pilot 2. Pulley bearing (4) into the hub using J 29886, J 9481-
1. Clutch plate and hub assembly (2). Aand J 21352-A (figure 13). _
2. Pulley bearing retainer (3) using J 6083 (figure 9). * J33019-1 inthe pulley bore (figure 14).
3. Pulley (5). e Seat the pulley and bearing assembly on
« Install J 33023-A to the front head (figure 10). J 21352-Ato support to the hub under the stak-
« Install J 33020 tangs into the inner circle of slots ing pin location.
in the pulley (5) contact surface. Rotate J 33020
clockwise so the tangs will lock into the seg-
ments between the slots (figure 11).
e Hold J 33020 in place and tighten the puller
screw against J 33023-A puller pilot to remove
the pulley (5) (figures 11 and 12).
4. Pulley bearing (4) from the pulley (5) using J 9398-A

and J 29886 (figure 12).

* Remove the forcing screw from J 33020 and
with the puller tangs still in place in the pulley
slots, turn the assembly upside down onto a flat
surface (figure 12).

* When removing the old pulley bearing (5) allow
the staking to remain, then file away the old
staked metal for proper fit when installing a new
bearing (5) in the pulley bore.

-»4 |nstall or Connect (Figures 4,13,14,15 and 16)

Tools Required:
J 21352-A Compressor Support Block
J 9481-A Pulley Bearing Installer
J 33019 Bearing Staking Tool (with staking pin

and retaining band) Figure 10 — Installing the Puller Pilot and
J 33017 Pulley and Bearing Assembly Installer Pulley Rotor Slot Location
F-04461
Figure 9 — Removing the Pulley Rotor and Figure 11 — Installing J-33020 in the Pulley

Bearing Retaining Ring Rotor Slots
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Figure 14 — Staking the Pulley Bearing in the

3

Rotor Bore

Stake Three
(3) Locations
120° Apart

B-06546

Figure 15 — Staking Locations

Strike the staking pin with a hammer until a
metal stake, similar to the original, is formed
down to, but not touching the bearing.

— Position the stake pin after striking.

— The staked metal should not contact the
outer race of the bearing to prevent the
possibility of bending the outer race.

— Stake 3 places 120 degrees apart (figure
15).

3. Pulley (5) on the front head.

Position J 33017 and J 33023-A over the inner
race of the bearing (figure 16).

Position J 8433-1 on J 33023-A and assemble
the through bolts and washers through the pul-
ler bar slots and thread them into J 33026 (fig-
ure 16).
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J-8433-3
J-8433-1

J-33017

J-33026

5. Pulley (Rotor)

B-06547

Figure 16 — Installing the Pulley Bearing Assembly

— The thread of the through bolts should
engage the full thickness of J 33026.
« Tighten the center screw inJ 8433-1 to force the
pulley and bearing assembly onto the compres-
sor front head (11) (figure 16).
— Should J 33017 become misaligned with
the inner race of the bearing, back off
J 8433-1 and relocate center, then con-
tinue installation.
4. Pulley bearing retainer (3) using J 6083 (figure 9).
5. Clutch plate and hub assembly (2).

CLUTCH COIL AND HOUSING
ASSEMBLY REPLACEMENT

Remove or Disconnect (Figures 4 and 17)

Tools Required:
J 8433-1 Puller Bar
J 08433-3 Puller Screw
J 33023-A Puller Pilot
J 33025 Clutch Coil Puller Legs
1. Clutch plate and hub assembly (2).
2. Pulley (5).
» Mark or scribe the location of the clutch coil (6)
to terminal on the compressor front head (11).
3. Clutch coil assembly (6).
e Install J 33023-A on the head (11) of the com-
pressor.
e Install J 8433-1 with J-33025 (figure 17).
e Tighten J8433-1 forcing screw against
J 33025-A.

1B4-7
J-8433-3
J-33023-A
J-33026
6. Clutch Coil Assembly
A. Mark
F-04522

Figure 17 — Removing the Clutch Coil Assembly

Inspect

Clutch coil assembly (6). Replace as necessary.

-»4 Install or Connect (Figures 4,18,19 and 20)

Tools Required:
J 8433-1 Puller Bar
J 33024 Clutch Coil Installer Adapter
J 33026 Compressor Holding Fixture
1. Compressor assembly on J 33026.
2. Clutch coil assembly (6) onto the front head (11) with
the terminals positioned at the “ marked” location.

« J 33024 over the internal opening of the clutch
coil assembly (6).

e J 8433-1 with through bolts, washers and forc-
ing screw over J 33024.

e Thread through bolts into J 33026 to full fixture
thickness (figure 18).

e Be sure J 8433-1 and the clutch coil assembly
(6) stay “in line” during installation.

* When the clutch coil assembly (6) is seated on
the front head (11), use a 3 mm (Vs-inch) diame-
ter drift punch to stake the head (11) at 3 places,
120 degrees apart to assure the clutch coil
assembly (6) remains in position (figure 19).

— Stake size should be one half the area of
the punch tip and 0.28-0.35 mm (0.010-
0.015-inch) deep (figure 20).
3. Pulley (5).
4. Clutch plate and hub assembly (2).
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Figure 18 — Installing the Clutch Coil Assembly

J-33026 6

6. Clutch Coil Assembly
A. Drift Punch 3 mm (Is inch)

B. Stake in Front Head (3 Places)
F-04523

Figure 19 — Staking the Clutch Coil Assembly
to the Coil Head

Figure 20 — Staking Locations on the Front Head

MAJOR REPAIR TO THE COMPRESSOR

Replacement of the shaft seal assembly (8, 9, 10) or the
pressure relief valve will require the discharge of the vehi-
cle’'s refrigerating system (figure 21). Other than clutch
repair procedures, the same holds true for any disassembly
of the compressor. To discharge the refrigerant, refer to the
vehicle service manual.

After servicing or repairing the compressor, always add
the proper amount of new 525 viscosity refrigerant oil.
Refer to “ Specifications.”

Keep the workbench and work area clean when servicing
the compressor, and use proper, clean service tools.

NOTICE: Any attempt to use makeshift or inade-
quate service tools or equipment may result in
damage and/or improper compressor operation.

All parts used for servicing the compressor internally are
protected by a preservative and packaged in a manner
which does not require cleaning, washing or flushing. The
parts can be used in the internal assembly just as they are
removed from the service package.
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A. Steel Shell

B. Lip Seal B-06551

Figure 21 — Compressor Shaft Seal

SHAFT SEAL REPLACEMENT

Remove or Disconnect (Figures 4, 22, 23 and 24)

Tools Required:
J 5403 Snap Ring Pliers
J 34614 Shaft Seal Protector
J 23128-A Seal Remover and Installer
J 9553-01 O-Ring Seal Remover
1. Clutch plate and hub assembly (2).
e Install J 34614 over the threaded end of the
shaft (20).
2. Shaft seal retainer ring (8) using J 5403 (figure 22).
e Clean the compressor neck area around the
shaft (20), the exposed part of the shaft seal (9)
and the O-ring seal groove.
3. Shaft lip seal (9) using J 23128-A (figure 23).
¢ Insert J 23128-A into the shatft lip seal, tighten
and remove lip seal.
4, O-ring seal (10) using J 9553-01 (figure 24).

,» Inspect

Make sure the compressor neck area is clean.
All parts. Replace as necessary.

Install or Connect (Figures 4 and 25)

Tools Required:
J 33011 O-Ring Seal Installer
J 23128-A Seal Seat Remover and Installer
J 34614 Shaft Seal Protector
J 5403 Snap Ring Pliers
Dip the new O-ring seal in clean 525 viscosity refriger-
ant oil.
J 34614 onto the shaft (20).
O-ring seal using J 33011 (figure 25).
« Insert J 33011 into the compressor neck until
the installer “bottoms.”
» Lower the movable slide of J 33011, releasing
the O-ring seal into the lower groove.
* Rotate J 33011 to seat the O-ring seal and
remove J 33011.
Shaft lip seal using J 23128-A (figure 23).
Dip the shatft lip seal in clean 525 viscosity refrigerant
oil and install shaft lip seal on J 23128-A.
Bottom the shaft lip seal into the compressor neck
area using J 23128-A.

8. Seal Seat
Retainer Ring

F-06509

Figure 22 — Removing or Installing the Shaft
Lip Seal Retaining Ring

* Release and remove J 23128-A.
3. Shaft seal retainer ring using J 5403 (figure 22).
« Install flat side of shaft seal retainer ring against
the lip seal.
* Remove J 34614.

9 Important

* Leaktestthe compressor.
* Referto “ Leak Testing” .

]3]- Clean

» Shaft (20) and inside the compressor neck area.
4. Clutch plate and hub assembly (2).

HIGH PRESSURE RELIEF
VALVE REPLACEMENT

Remove or Disconnect (Figures 4 and 26)

» Be sure the compressor has no charge.
High pressure relief valve (32).
2. O-ring seal (33).

=

Install or Connect (Figures 4 and 26)
 Lubricate the threads of the high pressure relief valve
(32) and new seal with 525 viscosity refrigerant oil.
1. High pressure relief valve (32) with new seal.
Tighten
High pressure relief valve (32) to 9 Nm (84 in.
Ibs.).
Important

Leak test the compressor.
Referto “ Leak Testing.”
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9. One-Piece Seal
A. J 23128-A Seal Remover and Installer
B. J 34614 Shaft Seal Protector

F-06507
Figure 23 — Removing or Installing the Shaft Tip Seal
10. Shaft Seal
Seat O-Ring
J 33026
F-06511

Figure 24 — Removing the Shaft Seal Seat O-Ring Figure 25 — Installing the Seal Seat O-Ring
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A. Assembly Alignment Marks

32. High Pressure Relief Valve
B-06626 B-06625

Figure 26 — HR-6 Compressor Rear Head Detail Figure 27 — Compressor Alignment Marks

COMPRESSOR DISASSEMBLY -
INTERNAL CYLINDER AND
SHAFT

Remove or Disconnect (Figures 4, 27, 28, 29 and
30)

Mark the front head (11) alignment with cylinders (16)
(23) and rear head (28) alignment.
Clutch plate and hub assembly (2).
Pulley (5).
Clutch coil assembly (6).
Shaft seal parts (8, 9,10)
* Note the compressor alignment marks and use
them as a reference for compressor assembly
(figure 27).
Through bolts (7) and gaskets (figure 28).
« Throw away the gaskets.
e Hand-supportthe compressor from below.
« Remove compressor assembly from J 33026.
6. Rear head (28) (figure 29).
» Using a wood block, tap around the edge of the
rear head (28) to ease removal.
* Mount the compressor on J 33026 front head
(11) down (figure 30).
Head gasket (27).
. Valve plate (26).
Suction reed plate (25).
Cylinder seal (24).
. Cylinder (23).

Figure 28 — Removing and Installing the Through
Bolts in the Front Head

[EEEN

[y

Important

» Shaded parts shown in figure 3 are not service-
able. A replacement kit (gut pack) is available.
» Cylinders (23) (16), cylinder seal (22), discharge
crossover seal (17), piston group, axial plate
shaft assemlby (20) and bearings; replace as a
kit.
12. Cylinder seal (22). Figure 29 — Tapping the Rear Head or Front Head
13. Cylinder (16). Free of the Cylinder
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14.
15.
16.
17.
18.

Cylinder seal (15).
Suction reed plate (14).
Valve plate (13).

Head gasket (12).
Front head (11).

Clean

All parts.

L* Inspect

All parts and replace as necessary.

COMPRESSOR ASSEMBLY-
INTERNAL CYLINDER AND
SHAFT

++ Install or Connect (Figures 4, 31 through 39)

w >

24,
23.

11

Tools Required:
J 21352-A Support Block
J 33016 Cylinder Alignment Rods
J 33026 Compressor Holding Fixture
Use new seals and gaskets.
Place J 21352-A on the workbench or suitable flat
work surface.
Rear head (28) onto J 21352-A.
» Install J 33016 guide pins small diameter ends
into the through bolt holes (figure 31).
Head gasket (27).
» Over guide pins into head (28) (figure 32).

Important

* Locate the head gasket (27) to prevent the dis-
charge valve reed retainer on the rear valve
plate (26) from hitting the internal segment of
the head gasket (27) (figure 32).

Valve plate (26).
» Over the guide pins into position (figure 33).

O-Ring Seal Seat Recess

Thumb Screw

Cylinder Seal (Lubricated)

Rear Cylinder

Front Head B-06476

Figure 30 — Installing the O-Ring Seals on the
Cylinder Seal Races

OmmouOow

28.

J-33016

21352-A

Opening to Rear Suction Port

(12 O’Clock Position Assembly Reference)
Through Bolt Hole (6)

Suction Pressure (Outside Cavity)
Discharge Pressure (Inner Cavity)
Opening to Rear Discharge Port

High Pressure Relief Valve

Drilled Opening into High

Pressure Relief Valve Area

Rear Head
B-06727

Figure 32 — Installing the Rear Head Gasket
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Suction Crossover Openings

Through Bolt Hole (6)

Suction Port (3) in Valve Plate

Discharge Crossover Port

Discharge Ports (In Valve Plate) B-06731

Figure 33 — Installing the Rear Valve Plate

Suction reed plate (25).

« Over the guide pins into proper position (figure
34).

* Be sure all three suction reed tips cover the
suction ports in the rear valve plate (26).

Cylinder seal (24).

e Lubricate a new cylinder seal (24) with clean
525 viscosity refrigerant oil and position the
seal on the rear cylinder (23) (figure 30). Roll the
cylinder seal into the groove. Cylinder (23) sur-
face must be clean at the rear.

* Apply refrigerant oil to the seal surface of the
rear head to easy assembly.

Cylinder and shaft assembly (gut pack).

¢ Shaded parts shown in figure 3 are not service-
able. A replacement kit (gut pack) is available
for replacement.

« Assemble cylinder and shaft assembly over the
guide pins onto the rear head (28) (figure 35).

* Using both hands, press the cylinder and shaft
assembly down into the rear head (28).

Important

¢ Center cylinder seal (22) is not serviceable.
Cylinder seal (15).
» Lubricate a new cylinder to front head seal with
clean 525 viscosity refrigerant oil and install in
the front seal groove (figure 35).
Suction reed plate (14).
» Over J 33016 guide pins (figure 36).
» Check the alignment.
Valve plate (13).
» Over J 33016 guide pins (figure 37).
Head gasket (12).
* Over J 33016 guide pins (figure 38).
Front head (11).
Line up mark on front head (11) with the alignment
marks on the compressor cylinders and assemble
head over J 33016 guide pins (figure 27).
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52-A

12 oclock Reference Position

. Tips of Suction Reeds Must Lo-
cate Above Recess in Cylinder at
Top

C. Discharge Crossover Opening

15. Cylinder Seal (Front)

w >

B-06735

Figure 36 — Installing the Front Suction
Reed Plate

Important

» Front head (11) is now assembled in the “ stand- B
ard” position and may differ 120 degrees either
direction. Assemble front head (11) according
to location marked before removal.

* Using both hands, press down on front head
(11) for installation over the seal (15) at the front
of the cylinder (16).

12. Through bolts (7) with new gaskets.

» Thread four of the through bolts (7) into the rear
head (28) before removing J 33016 guide pins.
Install two remaining through bolts (7) finger
tight.

* Mountthe compressor on J 33026 (figure 39).

$ Tighten

» Six through bolts (7) alternately to 9 N m (84 in.
Ibs.).
13. Shaft seal parts (8,9,10).

A. 12 o’clock Reference Position

Important
. . . . B. Head Gasket

Add new 525 viscosity refrigerant oil.

Refer to vehicle service manual for fill quantity. B-06812
Place shaft nut (1) on the shaft (20) and rotate
the compressor shaft (20) several times and

remove nut (1). Figure 38 — Installing the Seal to the Front Head
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33026

B-06717

Figure 39 — Installing the Compressor to J 33026

e Leaktestthe compressor.
« Referto “Leak Testing.”
14. Clutch coil assembly (6).
15. Pulley (5).
16. Clutch plate and hub assembly (2).

LEAK TESTING

Tools Required:

J 9625-A Pressure Test Plate

J23500-01 Portable Charging Station

J 33026 Compressor Holding Fixture
Be sure the compressor has no oil internally.
Install J 9625-A on the rear head of compressor (fig-
ure 3).
. Install the center hose of the manifold gage set on

J 23500-01 to a refrigerant drum standing in an

upright position and open the valve on the drum.
Install the charging station high and low pressure
lines to corresponding fittings on J 9625-A using
J-5420 gage adapters or hoses equipped with valve
depressors. Suction port (low side) of the compressor
has large internal opening. Discharge port (high side)
has a smaller internal opening into the compressor.
Open the low pressure control, high pressure control
and the refrigerant control on the charging station to
allow refrigerant vapor to flow into the compressor.

Important

Check for leaks at pressure relief valve (32), compres-
sor front and rear head seals (15) (24), center cylinder
seal (22), through bolt head gaskets and compressor
shaft seal.

After the leak check, shut off the low pressure control
and the high pressure control on charging station.

« If an external leak is present, perform the necessary
correction and recheck to assure the correction.

» Loosen the manifold gage hose connections to the
gage adapters connected to the low and high sides
and allow the vapor pressure to release from the com-
pressor. If valve depressor type hoses are used,
loosen the hose connections at gage manifold to
release the vapor pressure from the compressor.

e Disconnect both gage adapters or hoses from
J 9625-A.

e Add 89 ml (3 0z.) new 525 viscosity refrigerant oil to
the compressor assembly. Rotate the complete com-
pressor assembly (not the shaft or drive plate hub)
slowly several turns to distribute oil to all cylinder and
piston areas.

« Install the shaft nut (1) on the compressor shaft (20) if
the pulley assembly and clutch plate and hub assem-
bly are not installed.

» Using a box-end wrench, or a socket and handle,
rotate the compressor shaft (20) or clutch plate on the
shaft (20) several turns to lubricate the pistons and
cylinder walls.

» Connect the charging station high-pressure line, or a
high-pressure gage and gage adapter to J 9625-A
high-side connector.

« Attach an adapter or depressor-type hose to the suc-
tion or low-pressure port of J 9625-A to open the Sch-
rader-type valve. Oil will drain out of the compressor



Compressor Suction and Discharge Connector Bolt
Through Bolts

suction port adapter if the compressor is positioned
with the suction port downward.

Attach the compressor to the J 33026 fixture and
mount the compressor in a vise so that the compres-
sor will be in a horizontal position and the shaft (20)
can be turned with a wrench.

Rotate the compressor shaft (20) or drive plate hub
ten complete revolutions at a speed of approximately
one revolution per second. A slower rotation can
result in a lower pump-up pressure and disqualify a
good pumping compressor.

Observe the reading on the high-pressure gage atthe
completion of the tenth revolution of the compressor
shaft (20). The pressure reading for a good pumping
compressor should be 690 kPa (100 psi) or above. A
pressure reading of less than 620 kPa (90 psi) would
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indicate one or more suction and/or discharge valves
leaking, an internal leak, or an inoperative valve. Dis-
assemble the compressor and repair as necessary.
Reassemble and repeat the pump-up test.

Following the pressure pump-up test, release the air
pressure from the high side and remove the gage
adapters and J 9625-A test plate.

Tilt the compressor to place the suction and dis-
charge ports downward to allow the oil to drain from
the compressor.

Allow a 10-minute drain period and then charge the
compressor with the proper amount of oil. Pour the
new 525 viscosity refrigerant oil into the suction port.
If further assembly or processing is required, install a
shipping plate or test plate J 9625-A to protect the
compressor from contamination.

SPECIFICATIONS

HR-6 COMPRESSOR

Type — Harrison HR-6................
Displacement........ccoccveeeeivinnnennn.
ROtation......cccoovvvveveeiiiiiee e,
Clutch Plate AirGap.....cccocvveee..

Oil Capacity.....cccoveeeeriiiieeieeens
Model Number (Gasoline Engine)

(Diesel Engine)..

........................ .6 Cylinder Axial
................................ 10.0 Cu. In.
.................................. Clockwise
.0.38-0.64 mm (0.015-0.025 inch)
.......................... 0.227 Kg (8 0z.)
...................................... 1131684
...................................... 1131678

CLUTCH COIL

ONMS (At 27°C-80°F ) ...ieitiiriieeiiieiiee sttt
AMPS (AL 27°C-8O0°F ) uieeiiieiiiiiiiee e

............................................................................... 3.56-3.89
....................................................................... 3.2 @ 12 Volts

TORQUE SPECIFICATIONS

.24 Nm (18 Ft. Lbs.)

........................................ 9Nm (84 In. Lbs.)
............................................................ 16 Nm (12 Ft. Lbs.)
.............................................................. 9Nm (84 In. Lbs.)
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J 5403 11 J21352-A
20. J 33020
J 6083
J23128-A  21. @ J 33022
22. (S¥o  J33023-A
J 8092
24
J 23500-01 J330
J8433-1 133025
J 8433-3
14. 29886
J 8389
15 J 33011
J 9398-A
16. J33013-B 26
J 9481-A
J 33016
27. J 34614
J9553-01  18. J 33017
19.  a-.-  J33019 28, J 5420
J 9625-A

F6527

Special Tools
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Snap Ring Pliers

Snap Ring Pliers

Driver Handle

Puller Bar

Forcing Screw

Pulley Bearing Remover
Rotor Bearing Remover
Pulley Bearing Installer
O-ring Seal Remover
Pressure Test Plate

. Support Block

Seal Remover and Installer
Portable Charging Station
Driver Handle

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Pulley and Bearing Assembly Installer
Hub and Drive Plate Remover and Installer
Cylinder Alignment Rods

Pulley and Bearing Assembly Installer
Bearing Staking Tool

Pulley Puller

6 Point 13 mm Socket

Puller Pilot

Clutch Coil Installer Adapter

Clutch Coil Puller Legs

Compressor Holding Fixture

Clutch Hub Holding Tool

Shaft Seal Protector

Gage Adapter

F-06528



SD-709 AIR CONDITIONING COMPRESSOR 1B5-1
SECTION 1B5
CONTENTS

SUBJECT PAGE
(DL of g1 o] 4 [0 ] o DU PP RO TP PPPT PR 1B5-1
L] e T=T o 101 o DT T T PP PRSP PPPPPPO 1B5-1
(00T 00 o] (=10 g aE =T o] E-Yod=T o =1 o} SO TSP 1B5-1
Disassembly of the Clutch and Shaft S@al.........oo e 1B5-1
Assembly of the Clutch and Shaft S@al..........oo e 1B5-4
Disassembly of the Cylinder Head and ValVe PIate...........cooooiiiiiiiiiiie e 1B5-6
Assembly of the Cylinder Head and ValVe Plate ...ttt 1B5-6

S oL=Tod )1 To3= 1A To ] o 1= TR T T PSP PSP UPPPPUPPPPP 1B5-7
oY K=T 1= = T T T TP T T T PP U PP PUP PP PUPRURUPII 1B5-7
S o =To = 1 I I Yo | L= O TP PSP OPPPRPPP 1B5-8

DESCRIPTION

The Sandon SD-709 is a belt-driven seven cylinder com-
pressor with an integral clutch. The clutch, shaft seal, cylin-
der head and valve plate assemblies are fully serviceable.

The compressor can be identified by a label attached to
the compressor body giving the part number, model, and
manufacturer's name. The date code is stamped on the
front left mounting ear viewed as facing the clutch (figure 1).
Itwill be either atwo-digit number or a number-letter combi-
nation. The first number gives the year of manufacture.
This is followed by one of the numbers 1through 9, indica-
ting the months January through September. October,
November or December are indicated by an X, Y, or Z.

INSPECTION
LEAK CHECK

Before disassembling any compressor components,
check for leaks in the following areas:

1. Feel underthe seal area between the clutch and com-
pressor to check for oil seeping in the shaft seal area.
If so, the seal will have to be replaced.

2. Check for dislocation of the front housing O-ring (pro-
truding section). Replace the compressor.

3. Oil around the cylinder head gasket or fittings.
Replace leaking component.

4. Oil around the filler hole. If the O-ring is damaged, it
can be replaced. If the threads are stripped, replace
the compressor.

5. Oil leaking from cracks in the cylinder block. Replace
the compressor.

COMPRESSOR REPLACEMENT

If the compressor needs to be replaced, first drain and
measure the oil in the old compressor. Then drain the oil
from the new compressor. Measure the new oil equal to the
amount drained from the old compressor. Then putthe new
oil back in the compressor.

DISASSEMBLY OF THE
CLUTCH AND SHAFT SEAL

CLUTCH

Remove or Disconnect (Figures 2 through 9)
Tools Required:

J 37791 Clutch Front Plate Spanner Wrench
J 36045 Front Plate Puller

J 37792 Puller Fingers

J 8433 Puller Set

J 37795 Bearing Remover and Installer/Pulley
Installer

J 29886 Driver Handle

Insert the two pins of the J 37791 into any two
threaded holes of the clutch front plate (2). Hold the
clutch plate stationary (figure 3).
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N P

o0 AW

Figure 1—Date Code

Nut

7.

Clutch Plate and 8.

Hub Assembly
Shims

Snap Rings
Rotor Pulley
Bearing

9.

10.
11.
12.
13.

Figure 3—Removing the Nut

Snap Ring 14. Seal
Coil Lead Wire Screw 15. Cylinder Head
Coil Lead Wire Clamp 16. Cap

Coil 17. Valve Plate Gasket
Cap Screw 18. Valve Plate

Cap 19. Cylinder Gasket
Valve 20. OQil Filler Plug

Figure 2—Compressor Components

21.
22.
23.
24.
25.
26.
27.

Seal Cage

Shaft O-Ring Seal

Shaft Seal Seat
Retainer

Felt Ring Metal Retainer
Shaft

Shaft Key
F-06169
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1. Hex nut using a 19 mm socket.
2. Clutch front plate using J 36045 (figure 4).
e Align the puller center bolt to the compressor
shatft.
* Thumb tighten the three puller bolts into the
threaded holes.
» Turn the center bolt to the right with the socket
wrench until the front plate is loosened.

. Shaft key (27) by lightly tapping it loose with a slot

screw driver and hammer (figure 5).
Internal bearing snap ring (4) with internal type snap

. ring pliers (figure 6).

Rotor pulley assembly.
¢ InsertJ 37792 into the snap ring groove.
e Align the thumb head bolts of J 8433 to the
puller fingers and tighten.
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J 29886

J 37795

F-06174

Figure 8—Removing the Bearing

e Turn the puller center bolt to the right with a
socket wrench until the rotor pulley is free (fig-
ure 7).
6. Rotor bearing.
» Remove the snap ring from the rotor.
* Place the rotor in a vise.
 Install J 37795 and J 29886.
« Tap the bearing (6) out (figure 8).
7. Field coil (10).
* Loosen the coil lead wire from the clip on top of
the compressor front housing.
* Remove the snap ring (7) (figure 9).
* Remove the coil.

SHAFT SEAL

Always replace the shaft seal assembly if it is disassem-
bled. Never reuse any of the old parts.

To service the shaft seal without disassembling the
clutch, perform steps 1 and 2 under “Clutch” and then
proceed as follows.

Remove or Disconnect (Figures 2 and 10 through

a~t 5

Tools Required:

J 9553-01 O-Ring Hook
J 37793 Seal Seat Remover/Installer
J 37794 Shaft Seal Remover and Installer

1. Clutch shims (3) using J 9553-01 and a small screw-
driver.
2. Feltring metal retainer (25).
« Insert the points of a snap ring pliers into the
holes in the retainer and lift out (figure 10).
3. Shalft seal seat snap ring.
Shaft seal seat (23) with J 37793 (figure 11).
5. Seal assembly.
* Press J 37794 against the seal spring and twist
the tool until it engages the slots of the seal
cage (figure 12).

Figure 9—Removing the Coil Snap Ring

ASSEMBLY OF THE
CLUTCH AND
SHAFT SEAL

SHAFT SEAL

-»4 Install or Connect (Figures 2,11 and 13)

Tools Required:

J 29640 Shaft Protector
J 37794 Shaft Seal Remover and Installer
J 37793 Seal Seat Remover/Installer

Clean

Seal cavity thoroughly.
a. Use R-12 refrigerant. Blow dry.
b. Wipe with a lint free cloth and clean refrigerant
oil. Blow dry.
J 29640 over the compressor shaft.
« Do nottouch the new seal lapping surfaces. Dip
the mating surfaces in clean refrigerant oil.
Slots of J 37794 to the new seal cage (21).
Seal assembly into place in the compressor seal cav-
ity (figure 13).
« TwistJ 37794 to disengage it from the cage.
Clean refrigerant oil to the shaft seal seat.
Shaft seal seat (23) with J 37793 (figure 11).
Snap ring with the flat side toward the compressor.
Clutch spacer shims (3).
Use the originals if possible to give the same gap.
New felt ring.
 Ifthe clutch was not disassembled, reinstall the
clutch front plate.

CLUTCH

-»4 Install or Connect (Figures 2,3,14 and 15)

Tools Required:

J 37795 Bearing Remover and Installer/Pulley
Installer
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Figure 10—Removing the Felt Ring Metal Retainer

J 29886 Driver Handle
J 37796 Shaft Protector
J 37791 Clutch Front Plate Spanner

1. Field coil and snhap ring retainer.

» The coil flange protrusion must match the hole
in the front housing to prevent coil movement
and to correctly place the lead wire.

2. Coll wire to clip.

e Clamp the compressor in a vise by the mounting ears
or support the compressor on the four mounting ears
at the rear of the compressor.

3. Bearing to the rotor with J 37795 and J 29886 (figure
14).

4. Snap ring to the rotor.
3. Rotor pulley (5) to the front housing hub and align.

* Place J 37795 into the bearing cavity with the
outer edge on the rotor bearing outer race.

« Place J 29886 into the ring (figure 15).

« Use ahammer to tap the end of J 29886 to guide
the rotor until it bottoms out against the com-
pressor front housing hub. Listen for a distinct
change of sound during the tapping process.

Internal bearing snap ring.

Shaft key (27).

Front plate assembly.

« Align the front plate keyway to the compressor
shaft key.

7. J 37796 to the compressor shaft.

e Tap the front plate to the shaft until the plate

bottoms to the clutch shims.
8. Shaft hex nut.
* Hold the plate with J 37791 (figure 3).

o oA
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J 29886

J 37795

F-06180

Figure 14—Installing the Rotor Bearing

J 29886

J 37795
& Tighten

¢ Nutthe 36 N m (27 ft. Ibs.).
» Check the air gap with a feeler gauge. It should
be 0.49 to 0.79 mm (0.016 to 0.031 inch). If the
gap is not consistent all around, pry up slightly
at points of minimum variation. Lightly tap down
at points of maximum variation. The gap is
determined by the shims. If necessary, add to or F-06181
remove shims from the shim stack.

DISASSEMBLY OF THE Figure 15—Installing the Rotor Pulley

CYLINDER HEAD AND
VALVE PLATE
Remove or Disconnect (Figures 2 and 16)

ASSEMBLY OF THE
CYLINDER HEAD AND

Six cylinder head cap screws with a 13 mm wrench.

Cylinder head from the valve plate. VALVE PLATE
» Use a small hammer and the gasket scraper to
tap the outer edge of the head until it is freed Important

from the plate (figure 16).
» Check the gasket for wear.
3. Valve plate.
Position the gasket scraper between the outside edge

Use new gaskets for reassembly.

Install or Connect (Figures 2 and 17)

of the valve plate and the cylinder block and lightly tap 1. Clean refrigerant oil to the valve plate gasket (17).
the valve plate loose. 2. Gasket to the locating pin holes and oil orifice in the
Inspect the reed valves and discharge retainer. cylinder block.
Replace if worn. 3. Valve plate (18).

4. Gasket material carefully from the valve plate and « Align the valve plate locating pins to the pin

cylinder head with the gasket scraper. holes in the block.
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4. Clean refrigerant oil to the top of the valve plate.
5. Clyinder head (15) and cap screws (11).

& Tighten
e Screws to 32 N-m (24 ft. Ibs.) using the star
configuration as shown in figure 17.

Figure 17—Torque Sequence

F-06182

Figure 16—Loosening the Valve Plate

SPECIFICATIONS

SANAEN SD 709 ...ttt e ettt et E et h e e e Rt e Rt e R ettt E et b e et e ntneer et P/N 15573115
F N o] o] 1oF= L4 (o] s [P S PPPPROP 7.4L Engine, P Truck
[ 01 2= {6 o PP PP PP PPPR P Clockwise
(O 1 PRSP PPPT PR 500 Viscosity Suniso 5GS or equivalent
(OF=T o 1= Lo | 1S PP PP P TUPPPRRT Approx. 135 cc (4.6 ounces)
ClIULCN HUD AT G AP eteieiiiee ettt e e e e s e nne e nnnee s 0.49t0 0.79 mm (0.016 to 0.031 in.)

S =i A PP PP OPPPPTR 36 N m (27 ft. Ibs.)
(02 To IS T of {3 A= PO 32 N m (24 ft. Ibs.)
(O 1B 11 =T = 1T o RSP RRR 8 N m (70.8in. Ibs.)

(O g T o oI 1Y O o PSPPSR 60 N m (80 ft. Ibs.)
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SPECIAL TOOLS

7. J 37792
1. J 8433
2 J 9553 01 5. J 37793
3, J 29640 9. J 37794
4. J 29886 10. J 37795
J 36045
11. J 37796
6. J 37791
1. Puller Set
2. O-Ring Hook
3. Shaft Protector
4. Driver Handle
5. Front Plate Puller
6. Clutch Plate Spanner Wrench
7. Puller Fingers
8. Seal Seat Remover/Installer
9. Seal Remover and Installer
10. Bearing Remover/Installer
11. Shaft Protector

F-06184



MANUAL STEERING 3B2-1

SECTION 3B2
MANUAL STEERING GEAR
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DESCRIPTION

The Saginaw steering gear is the recirculating ball
nut and worm type. The worm is located on the lower
end of the steering shaft. The ball nut is mounted on
the worm and the steel balls act as a rolling thread
between the worm and nut to provide a low friction
drive between them.

Teeth on the ball nut engage teeth on the pitman
shaft sector. The teeth on the ball nut are made so that
a tighter fit exists between the ball nut and pitman
shaft sector teeth when the front wheels are in the
straight ahead position. The sector teeth are slightly
tapered so that a proper preload may be obtained by
moving the pitman shaft endways by means of a
preload adjuster screw which extends through the gear

housing side cover. The head of the preload adjuster
and a selectively fitted shim fit snugly into a T-slot in
the end of the pitman shaft, so that the screw also
controls the end play of the shaft.

e The model 525 steering gear is used on G model

vehicles, (figure 1).
e The model 535 steering gear is used on the S, T
and M model vehicles, (figure 5).

For visual identification the 535 gear has a four bolt
side cover and the 525 gear has three bolts. The larger
(535) gear has a 28.8 mm (1.137-in.) diameter wor-
mshaft measured on the O.D. of the worm thread and
a 31.7 mm (1.25-in.) diameter pitman shaft. The
smaller (525) gear has a 26.2 mm (1.034-in.) diameter
wormshaft and a 28.5 mm (1.125-in.) diameter pitman
shaft.
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1 -NUT, WORM BRG. ADJUSTER LOCK
2 -ADJUSTER, WORM THRUST BRG.
3 -RACE, THRUST BEARING

4 -BEARING ASSY. WORM THRUST
5 -RETAINER. LOWER BEARING

6 -NUT, BALL

7 -WORM, STEERING

8 - BEARING ASSY, WORM THRUST
9 -RACE, THRUST BEARING

10 - SEAL, PITMAN SHAFT GREASE
11 -HOUSING, STEERING GEAR

12 -SEAL, STEERING SHAFT

13 -GASKET, HOUSING

14 -BUSHING OR NEEDLE BRG. PITMAN SHAFT

15 -GEAR, PITMAN SHAFT

16 -ADJUSTER, PRELOAD

17 -SHIM, PRELOAD ADJUSTER

18 «COVER ASSY, HOUSING

19 -NUT, PRELOAD ADIJUSTER

20 -BOLT, FLG. HEX HD

21 -SCREW ASSY., BALL GUIDE CLAMP
22 -CLAMP, BALL RETURN GUIDE
23 -GUIDE, BALL RETURN (4)

24 -BALL

25 -WASHER, PITMAN SHAFT, SPRING
26 -NUT, PITMAN SHAFT

A4S

ONIH3ILS TTVNNVIN
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1. REMOVE AND INSTALL WORM SHAFT
SEAL GEAR ASSEMBLED

REMOVE INSTALL

1. Wrap 0.1 mm to 0.2 mm 1. Install parts as shown.
(.005* to .008*) shim stock
around shaft and insert

between shaft and seal. 1* SOCKET
Pry seal out.
SCREWDRIVER
WORM SHAFT WORM SHAFT
SEAL
SHIM STOCK
WORM SHAFT HOUSING
SEAL
HOUSING
Install seal.

NOTICE: Do not turn steering wheel hard
against “stops” when linkage is disconnected.

2. REMOVE AND INSTALL PITMAN SHAFT
AND SIDE COVER

REMOVE INSTALL
1. Center steering gear. 1. Before installing turn Checking end clearance
2. Remove parts as shown. preload adjuster screw

counter-clockwise until If clearance is greater than .05 mm (.002") a steering gear

it bottoms, then back lash adjuster kit is available.
screw off one half turn.

2. Install parts as shown

PRELOAD ADJUSTER NUT PRELOAD
(If replacing gasket only, do not remove.) ADJUSTER
SIDE COVER BOLTS SHIM
SIDE COVER
SIDE COVER FEELER GAUGE
PRELOAD GASKET (Select to get
ADJUSTER proper clearance)
SHIM
PRELOAD PITMAN SHAFT
ADJUSTER HOUSING
PITMAN
SHAFT PITMAN
SHAFT SEAL

PITMAN SHAFT
SEAL SCREWDRIVER

Install seal

LUBRICATION

The steering gear requires .312 kg (11 oz)
of lubricant GM4673M or equivalent.

F4647
Figure 2—Model 525 — Chart A
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REMOVE INSTALL

1 Loosen lock nut Use punch 1 Install parts as shown
against edge of slot

2 Remove parts as shown

NOTICE: Use care that the ball nut does not run
down to either end of the worm Damage may be done
to the ends of the bail guides if the ball nut is allowed
to rotate until stopped at the end of the worm

WORM BEARING
AOJUSTER LOCKNUT

Tool A
Remove bearing cup
from housing only
if necessary.
Remove Cup Install Cup

DISASSEMBLE

1. Pry lower bearing retainer 1

out with screwdriver.

2.

2. Remove cup using

J 29369-1 puller and
slide hammer.
WORM BEARING
ADJUSTER
LOWER WORM
BEARING CUP

LOWER WORM
BEARING

ASSEMBLE

Press cup into adjuster

using Tool A.

Install parts as shown.

/ LOWER BEARING RETAINER

.4/

S. DISASSEMBLE AND ASSEMBLE

WORMSHAFT AND BALL NUT

DISASSEMBLE

1 Disassemble parts as
shown

2 Clean and inspect all
parts tor excessive
wear

*oox BALLS

ASSEMBLE
Assemble parts as

shown

Refer to Fig A for
number ot balls used

BALL GUIDE CLAMP

BALL GUIDE

CLAMP SCREWS
55 Nm (4 FT. LBS.)

Assemble wormshaft
j Dimension A-Measure land
I between ban grooves

Figure 3—Model 525 — Chart B

Dim A Balls
mm in  per circuit

10 0 04 25
25 010 27

50 020 27

F5903



ADJUST WORM BEARING PRELOAD

Tighten worm bearing adjuster until it bottoms then
loosen one-quarter turn

Carefully turn the wormshaft all the way to end ot travel
then turn back one-half turn

Tighten adjuster plug until torque wrench reads 0.6
to 10 Nm (5 to 8 in. Ibs)

Tighten locknut using punch against edge of slot.

TORQUE
WRENCH"

11/1S"socket — Due to

tolerances, some sock-
ets require a wrapping
of card stock around
the serrations

MANUAL STEERING 3B2-5

7. ADJUST “OVER CENTER” PRELOAD

Back

adjuster until it stops,
then turn it in one Ilull

of travel, check torque
to turn stub shaft

B Turn adjuster in until
torque to turn stub shaft
is 0.5 to 12 Nm (4 to
10 m Ibs) more than
reading «1

oft preload

Torque adjuster lock
nut to 34 N m (25 ft Ibs )
Prevent adjuster screw

(reading «1) from turning while

torquemg lock nut

F4649

Figure 4—Model 525 — Chart C — Adjustment



3B2-6 MANUAL STEERING

Worm Bearing Adjuster Locknut
Worm Bearing Adjuster
Lower Worm Bearing Cup
Lower Worm Bearing

Lower Bearing Retainer

Ball Nut

Worm Shaft

Upper Worm Bearing

Upper worm Bearing Cup
Pitman Shaft Seal

Housing

Worm Shaft Seal

Side Cover Gasket

Pitman Shaft Needle Bearing
Pitman Shaft

Preload Adjuster

Preload Adjuster Shim

Side Cover

Preload Adjuster Nut

. Side Cover Bolts
. Ball Guide Clamp Screw
. Ball Guide Clamp

Ball Guide

Balls

Washer, Spring

Pitman Arm Nut

Top Studed Side Cover Bolt (Used on some models)

Figure 5—Steering Gear Components — Model 535

F6672
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1. REMOVE AND INSTALL WORM SHAFT
SEAL GEAR ASSEMBLED

REMOVE INSTALL

1. Wrap 0.1 mm to 0.2 mm 1. Install parts as shown.
(.005" to 008") shim stock
around shaft and insert
between shaft and seal.
Pry seal out. 1" SOCKET

SCREWDRIVER
WORM SHAFT

WORM SHAFT
SEAL
SHIM STOCK
WORM SHAFT HOUSING
SEAL
HOUSING
Install seal.
NOTICE: Do not turn steering wheel hard
against “stops” when linkage iS disconnected.
2. REMOVE AND INSTALL PITMAN SHAFT
AND SIDE COVER
REMOVE INSTALL
1. Center steering gear. 1. Before inst_alling turn Checking end clearance
2. Remove parts as shown. preload adjuster screw
counterclockwise until If clearance is greater than .05 mm (.002") a steering gear
it bottoms, then back lash adjuster kit is available
screw off one half turn.
SIDE COVER BOLTS 2. Install parts as shown.

PRELOAD ADJUSTER NUT
(If replacing gasket only, do not remove.

PRELOAD
ADJUSTER
PRELOAD SHIM
ADJUSTER
SHIM FEELER GAUGE
(Select to get
PRELOAD proper clearance)
ADJUSTER
PITMAN SHAFT
PITMAN
SHAFT

LUBRICATION

The steering gear requires .315 kg (11 oz)
of lubricant GM4673M or equivalent.

PITMAN
SHAFT SEAL

F4651

Figure 6—Model 535 — Chart A
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3. REMOVE AND INSTALL WORMSHAFT 4. DISASSEMBLE AND ASSEMBLE WORM
AND BALL NUT BEARING ADJUSTER
REMOVE INSTALL DISASSEMBLE ASSEMBLE
1. Loosen lock nut. Use punch 1. Install parts as shown. 1. Pry lower bearing retainer Press cup into adjust
against edge of slot. out with screwdriver. using Tool A
2. Remove parts as shown. 2. Remove cup using Install parts as shown.
J 29369-1 puller and
slide hammer.
NOTICE: Use care that the ball nut does not run down to
either end of the worm. Damage may be done to the ends of
the ball guides if the ball nut is allowed to rotate until
stopped at the end of the worm.
WORM BEARING
WORM BEARING ADJUSTER
ADJUSTER LOCKNUT LOWER WORM
/ BEARING CUP
X LOWER WORM
i | BEARING
LOWER BEARING RETAINER
5. DISASSEMBLE AND ASSEMBLE
WORMSHAFT AND BALL NUT
DISASSEMBLE ASSEMBLE
1. Disassemble parts as 1. Assemble parts as
shown. shown.
2. Clean and inspect all 2 Refer to figure 3
parts for excessive v
wear. (fig. A) for number
of balls used.
BALLS
BALL NUT
WORMSHAFT
I
BRASS
DRIFT
J-35365
BALL GUIDE
CLAMP SCREW
Installing Balls
Remove bearing cup
from housing only
if necessary.
uld
Install Cup Ve

Remove Cup

Viewed From
Splined End of
Wormshaft

F5904

Figure 7—Model 535 — Chart B



6. REMOVE AND INSTALL PITMAN SHAFT
SEALS AND BEARING

REMOVE INSTALL

=

. Clean end of housing
thoroughly to prevent
dirt from entering and
be extremely careful
not to score the
housing bore.

2. Usine screwdriver,
pry seal from bore.

1. Install parts as shown.

HOUSING ASSEMBLY
Inspect for burrs.

PITMAN SHAFT SEAL

NEEDLE BEARING
Remove only if it
needs replacing.

Installer
J-8092

When tool bottoms on
housing bearing is
fully installed.

> i

Install Pitman shaft bearing. Install Pitman shaft seals.

J

MANUAL STEERING 3B2-9

7. ADJUST WORM BEARING PRELOAD

=

. Tighten worm bearing adjuster until it bottoms then
loosen one-quarter turn.

2. Carefully turn the wormshaft all the way to end of travel
then turn back one-half turn.

3. Tighten adjuster plug until torque wrench reads 0.6
to 1.0 N.m (5 to 8 in-Ibs).

4. Tighten locknut using punch against edge of slot.

11/16" socket - Due to
tolerances, some sockets
require a wrapping of
card stock around the
serrations.

8. ADJUST “OVER CENTER” PRELOAD

B. Turn adjuster in until
torque to turn stub shaft
is 0.5to 1.2 Nrn (4 to
10 in-lbs) more than
reading #1.

A. Back off preload
adjuster until it stops,
then turn it in one full
turn.

Torque adjuster lock

nut to 34 N*m (25 ft-Ibs).
Prevent adjuster screw
from turning while
torqueing lock nut

With gear at center

of travel, check torque
to turn stub shaft,
(reading #1)

F4653

Figure 8—Model 535 — Chart C — Adjustment
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SPECIFICATIONS

Torque to Turn Worm Shaft

ADJUSTMENT
Adjustment
Nm
AV e] 0 0 === U o P USROS PPPR PRI 0.6-1.0
OVEr Center PrelOad.....cccocuiiiiiiiiiiieieeeee e e e e e e 0.5-1.2

In. Lbs.
5-8
4-10

In Excess of
Worm Bearing Preload

Total Steering Gear Preload. ...t 1.8
FASTENER TORQUE
SAGINAW MODEL 525
Manual Steering Gear Nm
S (o (oI @01V g = Yo | £ S UTUUUPERN 40
Pitman Shaft Adjusting SCrew LOCKNUL........ccoioiiiiiiie e 34
Coupling Flange to Gear PIiNCh BOlt........cccooiiiiiiiiiiiiiciee e 40
Clamp t0 Ball NUL SCIEW....coii ittt a e e e e e e e eneeeeeas 5.5
SAGINAW MODEL 535
Manual Steering Gear Nm
SIdE COVEI BOIIS ..ottt s 18
Pitman Shaft Adjusting Screw LOCKNUL........ccovviiiiiiiiiiic e 30
Clamp t0 Ball NUL SCIEW......uiiiiiiiiiiiii ettt 5.5

SPECIAL TOOLS

J 29369-1 .
J 6278 )
3.
J 35469
4.
J 35365 5.
J 8092

Worm Bearing
Adjuster Cup Puller
(Use with J-2619-01)

. Pitman Shaft Bearing

Remover

Pitman Shaft Bearing
Installer

Worm Bearing Cup
Installer

Treaded Universal
Driver Handle

(QJ” - 10 Thread)

16 max.

Ft. Lbs.
30
25
30

Ft. Lbs.
13
22

T2506

F5814
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SECTION 3B3
POWER STEERING
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Specifications
Special Tools

DESCRIPTION

The hydraulic power steering system consists of a
pump, an oil reservoir, a steering gear, a pressure
hose, and a return hose.

The steering gear is made by Saginaw Division, Gen-
eral Motors. The steering gear is identified by a large S
cast into the side of the housing. A building date is
stamped in the cover. The building date is a four digit
number. The first three digits are the Julian day of the
year. The remaining digit is the last digit of the year.

The power steering pump is made by Saginaw Divi-
sion, General Motors.

The power steering gear (figure 1) has a recirculating
ball system which acts as a rolling thread between the
wormshaft and the rack piston. The wormshaft is sup-
ported by a thrust bearing preload and two conical
thrust races at the lower end, and a bearing assembly
in the adjuster plug at the upper end. When the worm-
shaft is turned right, the rack piston moves up in gear.
Turning the wormshaft left moves the rack piston down
in gear. The rack piston teeth mesh with the sector,
which is part of the pitman shaft. Turning the worm-
shaft turns the pitman shaft, which turns the wheels
through the steering linkage.

The control valve in the steering gear directs the
power steering fluid to either side of the rack piston.
The rack piston converts the hydraulic pressure into a
mechanical force. If the steering system becomes dam-
aged and loses hydraulic pressure, the vehicle can be
controlled manually.

The hydraulic pump is a vane-type design. There are
two types, submerged and nonsubmerged. Submerged
pump (P models) have a housing and internal parts
that are inside the reservoir and operate submerged in
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fluid. The nonsubmerged pump (TC models with or
without reservoir) function the same as the submerged
pump except that the reservoir is separate from the
housing and internal parts.

There are two bore openings at the rear of the pump
housing. The larger opening contains the cam ring,
pressure plate, thrust plate, rotor and vane assembly,
and end plate. The smaller opening contains the pres-
sure line union, flow control valve, and spring. The flow
control orifice is part of the pressure line union. The
pressure relief valve inside the flow control valve limits
the pump pressure.

SAGINAW INTEGRAL
POWER STEERING
GEAR—RV, G, ST, M

NOTICE: Repair the steering gear In a clean,
dust-free location, using clean tools and equip-
ment. Dirt or grit will damage the machined
surfaces and result in leakage or damage to
the steering gear assembly.

If broken components or foreign materials are found
during disassembly of the gear the hydraulic system
should be disassembled, inspected, cleaned and
flushed before servicing is complete.

The ball nut and control rings (seals) generally need
not be replaced unless cut or damaged. If cut or dam-
aged, inspect all mating parts for burrs, cracks,
scratches, or damage. Replace or repair as needed.

In some instances, ‘“power steering fluid” will be
specified to lubricate parts upon assembly. In these
cases, GM Power Steering Fluid, part no. 1050017 or
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Nut 220
Spring Washer 219 210

Retaining Ring
Washer

Seal

Bearing

Screw

Clamp

Ball Guide

Balls

Rack Piston

Plug

Seal

Ring

Seal

Plug

Retaining Ring
Pitman Shaft
Adjuster Screw
Seal

Side Cover

Bolt

Nut

Housing

Seal

Seal

Rings

Spacer

Bearing Retainer
Spacer

Race

Bearing

Race

Seal

Adjuster Plug
Bearing

Seal

Washer
Retaining Ring
Nut

Races

Bearing *52
Worm Shaft

Seal 230
Valve Body 250
Stub Shaft

Valve Spool 231
Seal, Pitman Shaft Dust 232231
Seal

1989 Interim
237

238239240241
242 | 244
243

Figure 1—Integral Steering Gear Components — RV, G, P, ST and M Vehicles

245

F6797



A. Hammer
B. Punch
220. Retaining Ring F1805

Figure 2—Unseating the Retaining Ring

equivalent should be used. DO NOT use brake fluid,
automatic transmission fluid, or other non-approved flu-
ids.

DISASSEMBLY

ORemove or Disconnect (Figures 2 through 11)

Tools Required:
J 4245 Internal Snap Ring Pliers

J 21552 Ball Retainer Tool
J 8524-1 Bearing Remover

POWER STEERING 3B3-3

Figure 5—Removing the Pitman Shaft Bearing

J 7624 Spanner Wrench

J 7079-2 Driver

J 6278 Pitman Shaft Bearing Puller
J 21552 Rack Piston Arbor

Retaining Ring (220) (figure 2).

Pry retaining ring out of the housing groove
with a screwdriver (figure 3).
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B6502

Figure 8—Removing the Needle Bearing

Valve Assembly

Plug (219). Turn stud shaft (251) to the left only
until the plug is forced out of the cylinder.

Seal (218).

Plug (215) from the rack piston (214) (figure 4).
Bolt (226).

Sector shaft assembly (221, 222, 225, 227).

Dust seal (253) (figure 1).

Retaining ring (205) with J 4245.

Washers (207) and seal (254) (figure 1).

Bearing (209). If necessary, use tool J 6278 (figure
5).

R)ack piston (214) and balls (213).

e Insert tool J 21552 into the rack piston bore
with the pilot of the tool seated into the end of
the worm (248).

Assembly

e Hold the tool against the worm and turn the
stub shaft to the left. The rack piston (214) will
be forced onto the tool.

e Hold the tool and pull the rack piston toward
the handle until it is against the flange on the
tool. This will prevent the end circuit balls from
falling out.

12. Adjuster nut (245).
13. Adjuster plug (240) using J 7624 (figure 6).

* Retaining ring (244) using J 4245.

e Washer (243), seal (242) and bearing (241).

e Bearing retainer (234). Pry the retainer with a
screwdriver at the raised area (figure 7).

« Seal (239) and needle bearing (241). Use
J 8524-1 and J 7079-2 (figure 8).

14. Valve (250) and wormshaft (248) as an assembly,

with both races (246) and bearing (247).

« Wormshaft (248) from valve assembly (figure
9).

* Races (246) and bearing (247) from the worm-
shaft (248).

« Seal (249).



A

B Worm Flange

210

6

Install Balls In This Hole While Slowly
Rotating Worm Counterclockwise
214 Rack pjston

210. Screw
211. Clamp
212. Ball Guides
213. Balls

B6517

Figure 12—Installing the Balls into the Rack Piston

15. Stub shaft (251) from valve body (250) (figure 10).

Hold the assembly and lightly tap the stub
shaft against the bench until the shaft cap is
free from the valve body.

Pull the shaft assembly until the shaft cap
clears the valve body by about 6 mm (174
inch).

Valve spool (252) and seals (230) and (231)
(figure 11).

16. Screws (210), clamp (211) and ball guide (212).

Balls (213).

CLEANING AND INSPECTION

pjfl Clean

e All parts with solvent and blow dry.

y | Inspect (Figure 1)

1

Pitman shaft and side cover.

Bushing.

Bushing surfaces in the side cover (225) for
scoring. Replace the side cover assembly if
necessary.

Sealing and bearing surfaces of the pitman
shaft (221) for roughness, nicks, or other dam-
age. Replace the pitman shaft assembly if nec-
essary.

Pitman shaft (221) for excessive wear or scor-
ing. Check the sector gear teeth for wear.
Replace the pitman shaft assembly if neces-

sary.

B

POWER STEERING 3B3-5

Adjuster screw (222) threads for wear. The
adjuster screw must be free to turn with no
end play.

Rack piston.

. Adj

Worm (248) and rack piston (214) grooves and
all balls (213) for scoring. BOTH MUST BE
REPLACED as a matched assembly.

Seal (216) and ring (217) for wear.

Ball return guide halves (212) for cracks and
damage.

Bearing (247) and races (246) for scoring and
excessive wear.

Rack piston (214) teeth and external ground
surfaces for scoring or excessive wear. If
either condition exists, replace the rack piston
(214) and worm (248).

uster plug.

Spacer (235) for wear or cracks.

Races (236, 238) for wear or scoring.

Adjuster plug (240) threads for wear.

Bearing (237) for wear or scoring.

Needle bearing (241) for wear, pitting or scor-
ing. Replace if necessary.

Valve and stub shaft.

install

Seals (231) and rings (232).

Shaft pin for wear or cracks. If excessively
worn or broken, replace the complete valve
and shaft assembly.

Ground surface of the stub shaft (251). If a
crocus cloth cannot clean the nicks or burrs,
replace the entire valve assembly.

Outside diameter of the valve spool and inside
diameter of the valve body (250). If a crocus
cloth cannot clean the nicks or burrs, replace
the entire shaft and valve assembly.

The small notch in the skirt of the valve for
wear. If worn replace the complete valve
assembly.

Valve spool inside the valve body (250). The
valve spool, when lubricated with steering flu-
id, must rotate freely without binding. If binding
occurs, replace the complete valve and shaft
assembly.

ASSEMBLY

or Connect (Figures 1, 4, and 10

through 14)

Tools Required:

J 4245 Snap Ring Pliers

J 6217 Valve Connector

J 21552 Ball Retainer

J 22407 Bearing Installer

J 8092 Bearing Driver

J 7079 Bearing Remover and Installer

J 8524-1 Driver

J 7624 Bearing Preload Spanner Wrench

. Balls (213), alternately by color, in the rack piston

(214) (figure 12). Use J 21552 in the rack piston.

Lubricate the 24 balls with power steering flu-
id.

. Balls (213), alternating by color, in the ball guide

(212) (figure 13).
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A. Guide Halves
B. Petroleum Jelly

213. Balls
B6518

Figure 13—Retaining the Balls In the Ball Guide

A. J-7079-2

B. J-8524-1

C Bearing with
Identification
Towards Tool

D. Wood Block

B6503
Figure 14—installing the Needle Bearing

240. Adjuster Plug
251. Stub Shaft B6531

Figure 15—Bottoming the Adjuster Plug

A. Mark
B. Adjuster
Hole
251. Stub Shaft B6532

Figure 16—Marking the Housing

* Retain the balls in the guide with petroleum
jelly.

3. Ball guide (212), clamp (211) and screws (210) to

the rack piston (214).

4. Stub shaft (251) into the valve body (250) (figure

10).

* Lubricate the stub shaft (251) with power steer-
ing fluid.

5. Valve spool (252) and seals (230, 231) into the

valve body (250).

» Lubricate the valve spool (252) and seals (230,
231) with power steering fluid before assem-
bling.

6. Valve body (250), seal (249), wormshaft (248),

bearing races (246) and roller bearing (247).

Seal (239) on the adjuster plug (240).

8. Needle bearing (241) in the adjuster plug. Use
J 8524-1 and J 7079-2 (figure 14).

9. Seal (242), washer (243), and retaining ring (244)

in the adjuster plug (240).

~

Important

e The retainer projections must not extend beyond
the washer (243) when the retainer ring (244) is
seated. The washer must be free to rotate.

10. Wormshaft, valve assembly into the steering gear
housing.

11. Adjuster plug (240) into the steering gear housing.
Use spanner wrench J 7624.

Adjust (Figures 15 through 22)

Tools Required:
J 7624 Spanner Wrench J 7754-01 Torque
Wrench

1. Bearing preload:

e Use tool J 7624. Turn the adjuster plug (240)
to the left until the plug and bearing (237) are
firmly bottomed - about 27 Nm (20 ft. Ibs.)
(figure 15).

* Mark the housing in line with one of the holes
in the adjuster plug (figure 16).



Figure 17—Remarking the Housing

Figure 18—Aligning the Adjuster Hole with the

Second Mark

N. Block Tooth
O. Over-Center o)

Preload Adjuster

Figure 19—Pitman Shaft "Over-Center” Sector

Adjustment

Measure back (to the left) 13 mm (1/2-inch)

and re-mark the housing (figure 17).

Rotate the adjuster to the left until the hole in
the adjuster is in line with the second mark

(figure 18).

POWER STEERING 3B3-7

Seals
A. Torque Wrench _ |
B. 12 Point Socket Vv 222 007
227. Nut
222. Adjusting Screw 1 1
251. Stub Shaft J oLt
A
2 5 !
B —

F4929
Figure 21—Aligning the Over-Center Preload

» Install the adjuster nut (245) and torque the nut
to 108 N m (80 ft. Ibs.). Hold the adjuster plug
to maintain alignment of the hole with the
mark.

e Check the turning torque of the stub shaft,
using J 7754-01 and a 12-point socket. The
reading should be taken with the beam of the
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wrench near vertical while turning the wrench
to the left at an even rate (figure 19). If the
reading is less than 0.45 N-m (4 in. Ibs.) or
more than 1.15 N-m (10 in. Ibs.), repeat the
adjustment procedure.

e Lubricate the stub shaft (251) area outside the
dust seal (206) with chassis lubricant or an all
purpose grease.

Rack piston (214) using J 21552 (figure 4).

Bearing (209) using J 22407 and J 8092.

Washers (207) and seal (254)using J6219 (figure

Powd

R)etaining ring (205).

Dust seal (253).

Gasket (224).

Pitman shaft (221), side cover (225), nut (227)
assembly.

Bolt (226).

©~No O

©

\J & \Adjust (Figure 21)

Tool Required:
J 7754-01 Torque Wrench

Pitman shaft preload (figure 21).

1. Attach tool J 7754-01 and a 12-point socket on
the stub shaft splines.

2. Center the steering gear by turning the stub
shaft (251) from right to left and counting the
number of turns. Turn the shaft back halfway
to the center position.

3. Check the combined ball and bearing preload
by turning the torque wrench through the cen-
ter of travel. Note the highest reading.

4. Tighten the adjusting screw (222) until the
torque wrench reads 0.6 - 1.2 N-m (6-10 in.
Ibs.) higher than the reading noted in step “3."
e The total reading should not exceed 2.25

N-m (20 in. Ibs.) torque.

Tighten

e Nut (227) to 27 N-m (20 ft.Ibs.).
5. Re-check the preload after tightening the nut
(227).
10. Plug (215), seal (216), ring (217), and seal (218).
11. Plug (219) and retaining ring (220) (figure 22).

SAGINAW INTEGRAL
POWER STEERING
GEAR—CK (GMT 400)

NOTICE: Repair the steering gear in a clean,
dust-free location, using clean tools and equip-
ment. Dirt or grit will damage the machined
surfaces and result in leakage or damage to
the steering gear assembly.

If broken components or foreign materials are found
during disassembly of the gear the hydraulic system
should be disassembled, inspected, cleaned and
flushed before servicing is complete.

Service information is shown in figures 23,24, 25, 26,
and 27.

The ball nut and control rings (seals) generally need
not be replaced unless cut or damaged. If cut or dam-
aged, inspect all mating parts for burrs, cracks,
scratches, or damage. Replace or repair as needed.

In some instances, “power steering fluid” will be
specified to lubricate parts upon assembly. In these
cases, GM Power Steering Fluid, part no. 1050017 or
equivalent should be used. DO NOT use brake fluid,
automatic transmission fluid, or other non-approved flu-
ids.

SAGINAW POWER
STEERING PUMP -
MODEL TC

NOTICE: Repair the pump only In a clean, dust-
free location, using clean tools and equipment.
Dirt or grit will damage the machined surfaces
and result in leakage or damage to the pump.

If broken components or foreign materials are found
during disassembly of the pump, the hydraulic system
should be disassembled, inspected, cleaned and
flushed before servicing is complete.

Before beginning disassembly of the pump, remove
the reservoir filler cap (when used) and drain the oil
from the reservoir by filler cap (when used). Drain the
oil from the reservoir by inverting the pump so oil may
drain out the filler hole. After the oil is drained from the
reservoir, replace the cap.

DISASSEMBLY

Clean
Exterior of the pump with solvent.
Remove or Disconnect (Figures 28 through 39)

— Clamp the front hub of the pump in a soft jawed
vise.
1. Clips (26), if equipped.
* Pry the tab and slide the retaining clip off (fig-
ure 29).
Reservoir (24) (figure 30) or return tube (15) (figure
39) depending on the model.
O-ring (25).
Fitting (23) (figure 31).
O-ring seal (22).
Flow control valve (21).
Flow control spring (20).
Retaining ring (19) (figure 32).
» Use suitable snap ring pliers.
9. Driveshaft (17).
10. Bearing (18) (figure 33).
11. Driveshaft seal (16).
* Pry the seal loose with a flat head screwdriver
(figure 34).
12. Retaining ring (14).
» Insert a punch into the access hole and pry the
ring loose (figure 35).
13. Thrust plate (13) (figure 36).
 Use a 16 mm (5/8-inch) piece of bar stock or
suitable brass drift.

N
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VALVE ASM. CHECK
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REMOVE AND INSTALL PITMAN SHAFT
AND SIDE COVER

REMOVE INSTALL
If pitman shaft and 1 Ifremoved, install
side cover are to be gasket seal by
separated, remove bending tabs around
preload ad|uster nut cover edges
Rotate stub shaft to 2 Install parts
center gear, then as shown
remove parts as shown

“q /- SIDE COVER BOLTS
/ Torque to 60 Newton Metres
\ (40 Ft Lbs)

PRELOAD
ADJUSTER NUT

SIDE COVER

L I

Separate pitman
shaft and gasket
seal from side

cover if required

PITMAN SHAFT

BOOT
REMOVE AND INSTALL HOUSING END 3. REMOVE AND INSTALL RACK PISTON
PLUG
REMOVE INSTALL REMOVE INSTALL
1 Remove parts Install parts as shown 1 Remove parts as shown 1 Install parts as shown
as shown Open end of retaining
ring to be appro* 25 mm . .
(1 inch) from access hole When installing rack,
care should be taken not
. . to cut teflon seal, rack
Retaining ring piston seal compressor
access hole J-7576 or J-8947 may be used

to compress seal

Insert ball retainer
J-21552. Hold tool tightly
against worm while
turning stub shaft
counter-clockwise. The

RACK PISTON PLUG rack-piston will be forced
Must be removed onto the tool Remove the
before removing rack-piston and ball

rack. retainer from the gear

housing together

F6800

Figure 24— Removing and installing the Pitman Shaft



4. REMOVE AND INSTALL ADJUSTER PLUG
ASSEMBLY

REMOVE INSTALL
1. Loosen lock nut. 1. Install parts
Use punch against as shown.

edge of slots.

2. Remove adiuster
plug using spanner
wrench J-7624

LOCK NUT

ADJUSTER PLUG

NOTICE: when installing

adjuster plug care should
be taken not to cut seals

5. DISASSEMBLE AND ASSEMBLE ADJUSTER
PLUG ASSEMBLY

DISASSEMBLE ASSEMBLE
1. Disassemble parts 1. Assemble parts
as shown. as shown

RETAINING RING
STUB SHAFT
DUST SEAL
STUB SHAFT SEAL

‘— NEEDLE BEARING
LADJUSTER PLUG
"0 RING SEAL
UPPER BEARING RACE (LARGE)
UPPER THRUST BEARING
UPPER BEARING RACE (SMALL)
THRUST BEARING SPACER
BEARING RETAINER

RETAINER

Screwdriver

Pry bearing retainer
at raised area.

Driver J-7079-2

Installer J-8524-1.

Al*') use for seal
installation after
bearing is in place

mBearing with
identification
toward tool.

-ADJUSTER PLUG I*- ADJUSTER PLUG

Remove bearing and seals. Install bearing and seals.

A. Loosen shaft cap

C. Remove and install spool

POWER STEERING 3B3-11

6 . REMOVE AND INSTALL BEARING, WORM,

AND VALVE ASSEMBLY
REMOVE INSTALL
1. Grasp stub shaft and 1. Install parts as
remove valve and worm shown.

assembly as a unit.

Separate the valve from the worm
Note how the pin in the
fits the slot in the valve.

THRUST BEARING
AND RACES

VALVE ASSEMBLY

WORM ASSEMBLY

NOTICE: when reassembling

gear make sure angle of thrust
races are as shown

7. DISASSEMBLE AND ASSEMBLE VALVE

DISASSEMBLE ASSEMBLE

1. Disassemble parts 1 Assemble parts
as shown. as shown.

VALVE BODY 0" RING
VALVE BODY
VALVE SPOOL
STUB SHAFT

VALVE BODY
RING (teflon)
SPOOL TO BODY 0 RING
-Shaft cap

B. Remove and install stub shaft.

Pull cap out approx. 6 mm(V«")

Tap lightly on

wood block Pin on shaft and hole in

spool (Disengage to remove)
D. Engage stub shaft

Rotate while removing or

installing —

Lubricate spool and body
with power steering fluid

Notch must fully engage
pin and cap must seat
against shoulder.

F6802

Figure 25—Removing and Installing the Adjuster Plug Assembly
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s . DISASSEMBLE AND ASSEMBLE RACK 9. REMOVE AND INSTALL PITMAN SHAFT
PISTON SEALS AND BEARING
REMOVE INSTALL
DISASSEMBLE ASSEMBLE
1. Clean end of housing 1. Coat seal lip and washer face
1. Disassemble parts 1 Assemble parts thoroughly to prevent dirt with anhydrous calcium grease.
as shown as shown from entering and be

extremely careful not to 2 Install parts as shown.
score the housing bore.

2. Clllean fn? inspect NOTICE: The black 2. Use screw driver to HOUSING ASSEMBLY
all parts for balls are smaller than the remove pitman shaft Inspect for burrs
excessive wear dust seal

stiver balls The black

. 3. Remove retaining rini
and silver balls must be 9 rng

with snap ring pliers NEEDLE BEARING
installed alternately into 1-4245. Remove only if it
the rack-piston and 4. Using screw driver, pry needs replacing
return guide to maintain seals and washers
rack piston to worm gear from bore
preload

SEAL BACK-UP
WASHER
r TEFLON SEAL AND O RING—
If replaced lubricate new seal
and "O" ring with power
steering fluid

PITMAN SHAFT
DUST SEAL

RETAINING

Turn worm until worm groove RING

is aligned with the lower
ball return guide hole

WORM—Slide all the way

PITMAN SHAFT SEAL— 1

Lubricate balls with

power steering fluid.

Install balls, through . .
Before assembling rack ball return guide hole, Removing bearing
in housing, ball retainer
J-21552 must be inserted
into rack to allow
removal of worm.

while rotating worm r~-~
counterclockwise

GUIDE — Alternately
install remainder of
balls and retain with
grease at each

end of guide

CLAMP

When tool bottoms on
housing bearing is

. fully installed
SCREW-Tighten ully instafie
to 5 Newton Metres —
(4 Ft Lbs.)

Install Pitman shaft bearing Install Pitman shaft seals.

F6803
Figure 26—Removing and Installing the Rack Piston and Pitman Shaft Seals and Bearing
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10. REMOVE AND INSTALL CHECK PITMAN SHAFT “OVER-CENTER’
VALVE SECTOR ADJUSTMENT
REMOVE INSTALL
1. Remove parts as shown. 1. Install parts as shown

With small screwdriver, pry
check valve from housing

Care should be taken not to
damage threads when prying

on edge of housing.
Remove check valve. .
When gear is on center \

flat on stub shaft is
Using a piece of normally on same side as,
% tubing, 4 inches and parallel with, side cover.
long, carefully
drive the check
valve into the
housing.

Install check valve

11. ADJUST THRUST BEARING PRELOAD

A. Before adjusting

bearing preload,

rotate the stub shaft

back and forth to

drain all oil from

gear.
The block tooth on the Pitman
shaft is in line with the
over-center preload adjuster. -

B. Using spannerwrench
J-7624, tighten adjuster

plug until thrust B. Backoff preload adjuster C. Turn adjuster in until
bearing is firmly until it stops, then turn torque to turn stub shaft
bottomed, 27 Newton itin one full turn.-i is 0.6 to 1.2 Newton Metres
Metres (22 Ft. Lbs.). (6 to 10 in. Lbs.)

more than reading # 1. -

Measure back

Mark housing and counterclockwise
face of adjuster 13mm (Vi") and place a
plug. - second mark on housing
With gear at center Torque adjuster lock
of travel, check torque nut to 27 Newton Metres
to turn stub shaft (20 Ft. Lbs.)  —----eeememeen
(reading #1).
Turn adjuster Using punch in notch Prevent aq;uster_screw
counterclockwise until tighten lock nut securely from tu_rnmg while
mark on face of adjuster Hold adjuster plug to torqueing lock nut.
lines up with second maintain alignment of
mark on housing. ___ the marks.

F6801

Figure 27—Removing and Installing the Check Valve . Adjusting the Thrust Bearing Preload and Pitman
Shaft "Over-Center" Sector.
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14.
15.
16.
17.
18.
19.
20.
21.

Used On Some Models
Housing

Sleeve

Dowel Pin

O-Ring Seal
Pressure Plate Spring
O-Ring Seal
Pressure Plate
Dowel Pin

Vane

Rotor

Pump Ring

. O-Ring Seal

Thrust Plate

Thrust Plate
Retaining Ring
Return Tube

Drive Shaft Seal
Drive Shaft

Bearing

Retaining Ring
Flow Control Spring
Control Valve
O-Ring Seal

Fitting

Reservoir

O-Ring Seal

Clips

Capstick

R PESco~ourwn e B

Figure 28—Power Steering Pump Components—Model TC

O-ring seal (12).

Pump ring (11) (figure 37).
Rotor (10).

Vanes (9).

Dowel pins (8).

Pressure plate (7).

O-ring (6).

Pressure plate spring (5).

F1875
1 Pump Assembly
24. Reservoir Assembly
25. O-Ring Seal
26. Clips
27. Cap Stick
F1877

Figure 30—Removing the Reservoir

22. O-ring seal (4).
23. Dowel pin (3).
24. Sleeve (2) (figure 38).



Figure 31—Removing the Fitting, Control Valve,
Spring and Seal

19

E. Note the position
of the large lug.

17. Drive Shaft

19. Retaining Ring

F1879

Figure 32—Remove and Install Retaining Ring

F. Press
G. Support Ring
17. Drive Shaft

18. Bearing
F1880

Figure 33—Remove and Install Driveshaft Bearing

CLEANING AND INSPECTION

E fl Clean

* All parts with solvent and blow dry.

POWER STEERING 3B3-15

REMOVING SEAL

16. Brive ghaft geal’ INSTALLING SEAL

H. Suitable Socket and a Press

F1881

Figure 34—Remove and Install Driveshaft Seal

F. Press
K. Bar Stock
13. Thrust Plate
14. Thrust Plate
Retaining Ring
F2151

Figure 36—Removing the Thrust Plate

fr Inspect (Figure 38)

1. Rotating group components.
— Vane (9) tips for scoring or wear.
— Fit of vanes (9) in the rotor (10). The vanes
must fit properly in the rotor slots, without

sticking or excessive play.



3B3-16 POWER STEERING

1 Housing Vane 13. Thrust Plate
2. Sleeve Rotor 14. Thrust Plate Retaining Ring
3. Dowel Pin Pump Ring 15. Return Tube
4. O-Ring Seal O-Ring Seal 10 9 8
5. Pressure
Plate Spring
6. O-Ring Seal
7. Pressure Plate,

8. Dowel Pin

F2152

Figure 37—Pump Housing Components

Figure 39—Remove and Install Return IUbe

— Rotor slots for burrs and excessive wear at
the thrust faces.

— Inner surface of the pump ring (11) for scor-
ing or wear.

— Thrust plate (13) and pressure plate (7) for
wear on the plate surfaces.

— If heavy wear is present, or parts are faulty,
replace the entire rotating group.

2. Bearing (18). If the bearing is rough or loose,
replace it.

— Seal (16)for leakage, cracking, or swelling. If
so replace.

Pressure Plate Spring

3. Driveshaft (17) for excessive burning or scor-
ing.

— Bearing bore for excessive scoring or burning.

4. Control valve (15). It must move smoothly in
the valve bore.

ASSEMBLY

Elnstall or Connect (Figures 28, 39 through 45)

1

ok wn

Return tube (15) (figure 39) or reservoir (24) (figure
28) depending on model.

Sleeve (2) (figure 40).

Dowel pin (3) (figure 41).

O-ring seal (4).

Pressure plate spring (5).



6.
7.
L. Mark Top of
Pressure Plate 8
6. O-Ring Seal
7. Pressure Plate
0.
10.
F2157
11.
Figure 42—Installing of the Pressure Plate
12.
13.
14.
10. Rotor
M. The Counterbore
Faces Drive Shaft 15.
End o f Housing
F2159 16.
Figure 43—Installing the Rotor
17.
18.
19.
N. Housing Alignment 20.
Indentations 21.
P. Identification Marks 22.
on Pump Ring 23.
12. O-Ring Seal
F2158
Figure 44—Aligning and Installing the Pump Ring
1
2.
3.
4,
5.
6.
7.

POWER STEERING 3B3-17

O-ring seal (6) (figure 42).
Pressure plate (7). Mark top of pressure plate
directly over the pin hole in the plate.

. Dowel pin (8).

Important

Lubricate the O-ring (12), pump ring (11), rotor
(20), and vanes (9) with power steering fluid.
Vane (9). The rounded edge of the vanes face
away from the rotor.

Rotor (10). Make sure the counterbore faces the

driveshaft end of the housing (figure 43).

Pump ring (11). Make sure the identification marks
face up (figure 44).

O-ring seal (12).

Thrust plate (13).

e The dimples in the thrust plate should line up
with the bolt holes in the housing and that the
thrust plate engages the pump ring dowel pins.

Retaining ring (14).

e Use a press to compress the thrust plate (fig-
ure 45).

e Opening of ring (14) centered with bolt hole
nearest to access hole.

Driveshaft seal (16).

e Use a suitable socket to press seal into hous-
ing until it bottoms (figure 34).

Bearing (18) onto the driveshaft (17) (figure 33).

e Slide the assembly into the housing while
rotating the driveshaft so that the shaft serra-
tions engage with the rotor.

Retaining ring (19). Use a suitable pair of snap

ring pliers (figure 32).

* Make sure the beveled side of ring (19) is
properly located.

Flow control spring (20).

Flow control valve (21).

O-ring seal (22).

O-ring (25).

Reservoir (24) (figure 30).

Clips (26) (figure 29).

SAGINAW POWER
STEERING PUMP-
MODEL P

DISASSEMBLY

Remove or Disconnect (Figure 46)

Clean the exterior of the pump with solvent and
blow dry.

. Bolt (71) and fitting (73).

Reservoir (70) and seals (69).

End plate retaining ring (68) using a screwdriver
and punch.

End plate (67) and pressure plate spring (66).
O-ring (60).

Control valve (58).

Control valve spring (59).
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8.

9.
10.
11.
12.
13.
14.
15.
16.
17.

Drive Shaft
Seal
O-Ring Seal
Housing
O-Ring Seal
Pin
Thrust Plate
Filler Cap
Flow Control Valve
Flow Control Spring
O-Ring Seal
Pump Rotor
Shaft Retainer
Ring
Vane
Pump Ring
Pressure Plate
Pressure Plate
Spring
67. Housing End Plate
68. End Plate Retaining Ring
69. Reservoir Seal
70. Reservoir Assembly

71. BoltorStud
72. Seal
73. Fitting

F6804

Figure 46— Power Steering Pump—Model P

Pressure plate (65). Tap lightly on the driveshaft
with a rubber mallet.

Pump ring (64) and vanes (63).
Shaft retaining ring (62).

Pump rotor (61).

Thrust plate (56).

Driveshaft (50).

Seal (51) from the housing (53).
Dowel pins (55).

O-rings (54).

Seal (52).

CLEANING AND INSPECTION

fini8

Piiyl Clean

e All parts with solvent and blow dry.

Inspect (Figure 46)

Rotating group components.

— Vane (63) tips for scoring or wear.

— Fit of vanes (63) in rotor (61) for sticking or
excessive play.

— Rotor slots for burrs and excessive wear at the
thrust faces.

— Inner surface of the pump ring (64) for scoring
or wear.

— Thrust plate (56) and pressure plate (65) for
wear on plate surfaces.

— If heavy wear is present, or parts are faulty,
replace the entire rotating group.

2.

3.
4.

Seal (51) for leakage, cracking or swelling. If so,
replace seal.

Driveshaft (50) for excessive burning or scoring.
Control valve (58). It must move smoothly in the
valve bore.

ASSEMBLY

Install or Connect (Figure 47)

TCg Required:

J-7728 Seal Installer

I I Important

ounh®PpokHE

Lubricate the O-rings (54), pump ring (64), rotor
(61) and vanes (63) with power steering fluid.

Dowel pins (55) and O-rings (54).

. Seal (51) using J-7728.

O-ring (52).

. Driveshaft (50)
. Thrust plate (56).
. Rotor (61). Make sure the counterbore faces the

driveshaft end of the housing.

. Vanes (63), the rounded edge faces away from the
rotor.
. Shaft retaining ring (62).

. Pump ring (64).
10.
11.
12.
13.

Pressure plate (65).
O-ring (60).

Control valve spring (59).
Control valve (58).



14. Pressure plate spring (66). 17.
15. End plate (67). 18.
16. End plate retaining ring (68). :ng

POWER STEERING 3B3-19

Seal (69).
Reservoir (70).
Bolt (71).
Fitting (73).

SPECIFICATIONS
FASTENER TORQUE

Integral Power Steering Gear

Pitman Shaft Over Center Preload.... ...t 0.6-1.2 Nm (6-10 in. Ibs.)
Pitman Shaft Preload Adjuster Screw Jam NUL........occiiiiiiiiiireeeeeee e 27 Nm (20 in. Ibs.)
SIAE COVEE BOILS .. uiiiiiiii ittt etttk e e et et e s e e b e e s an e s e e e ree s 60 Nm (40 ft. Ibs.)
PItman SNAft NUL....oooeee et e st e e e e s ne e ee e e annbeeeeeeeaaees 244 N'm (180 ft. Ibs.)
Ball REtUIN GUIE SCIEWS......uiiiiieiiiiiiiee ettt ettt e e st e e e s sttt e e e e s st e ae e e aatbeeeeessatbsaeaaeannns 5 N-m (4 ft. Ibs.)
Integral Power Steering Gear—CK (GMT 400)
PItMan SNAft NUL.......oii ettt e s et e e st e 250 N-m (180 ft. Ibs.)
(o (SR 101 V=T i = o ]| PSPPI 60 N-m (40 ft. Ibs.)
Ball REUIMN GUIE SCIBWS....iiiiiiee ettt e e e et e e e s e e e s et b e e e e s s sataaee e e esnntaeeaeeaas 5 N-m (4 ft. Ibs.)
Pitman Shaft Preload Adjuster SCrew Jam NUL.......coocociiiiiiiiiie e 27 N-m (20 in. lbs.)
T2507
1. J 4245 8. J 6278
J 6217 9. J 29107
3. J 21552 10. J 6219
4, J 8524-1 11. J 7576, J 8947
5. J 8092 12. J 22407
6. J 7624 13. J 7728
7. J 7079-2
1 Snap Ring Pliers 8. Pitman Shaft Bearing Puller
2. Valve Connector Installer 9. Puller (Formerly J 6632)
3. Ball Retainer 10. Seal Installer
4. Adjuster Plug Bearing Installer 1. Rack Piston Seal Compressor
5. Driver 12. Bearing Installer
6. Spanner Wrench 13. Seal Installer
7. Driver

F5888
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7Vz AND 7s/s-INCH RING GEAR AXLES 4B1-1

SECTION 4B
REAR AXLE

CONTENTS

SUBJECT

7172 and 7s/s-inch Ring Gear AXIES.......ccoccvveiiiiiiieee e,
s1/2-iInCh RING Gear AXIe......c.ccoociiiiiiiiiieee e
91/2-iNCh RING Gear AXIe. ..o

1o 1/2-inch Ring Gear Axle

Dana REAr AXIES ...cooe. coeee e
12 Inch Ring Gear Axle (Rockwell)......cccccoiiiniiinieciineenn
Locking DifferentialS.........cccocoeeeiiiiiiniiiii e

SECTION 4B1
7/Vz AND 75/8-INCH RING GEAR AXLES

CONTENTS

SUBJECT

DESCIIPLION ..ottt

Checking the Axle Before Disassembly
Disassembly of the Rear Axle
Cleaning....cccccoviieieeiiiecee
INSPECHiON. ...t
Assembly of the Rear Axle.............

Gear Tooth Pattern ChecK........cccoveiiiiiiiiic
Adjustments Affecting Tooth Contact............ccccoeevieeenen.
SPECITICAtIONS. ..o
Special TOOIS. ...

DESCRIPTION

The corporate 712 and 75s-inch ring gear rear axle
uses a conventional ring and pinion gear set to transmit
the driving force of the engine to the rear wheels. This
gear set transfers this driving force at a 90 degree angle
from the propeller shaft to the drive shafts.

This axle is semi-floating. The axle shafts are supported
at the wheel end of the shaft by a roller bearing that is
pressed into the housing. The shafts are retained into the
housing by retaining clips within the differential. The pin-
ion gear is supported by two tapered roller bearings. The
pinion depth is set by a shim pack located between the
gear end of the pinion and the roller bearing that is
pressed onto the pinion. The pinion bearing preload is set
by crushing a collapsable spacer between the bearings in
the axle housing.

The ring gear is bolted onto the differential case with 10
left-hand thread bolts.

The differential case is supported in the axle housing
by two tapered roller bearings. The differential and ring
gear are located in relationship to the pinion by using se-

lective shims and spacers between the bearing and the
axle housing. To move the ring gear, shims are deleted
from one side and an equal amount are added to the
other side. These shims are also used to preload the
bearings which are pressed onto the differential case. Two
bearing caps are used to hold the differential into the rear
axle housing.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a seal at
each axle shaft end, and by a gasket between the rear
cover and the axle housing.

All corporate rear axles are identified by the part num-
ber on the right axle tube near the carrier. The carrier
cover does not have a drain plug.
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CHECKING THE AXLE
BEFORE DISASSEMBLY

L* Inspect

* Remove the axle cover from the rear axle and drain
the axle lubricant into a suitable container.

1 The ring gear backlash. Refer to “Backlash
Adjustment” in this section. This information can be
used to determine the cause of the axle problem. It
will also help when setting up the shim packs for
locating and preloading the differential case.

2. The case for metal chips and shavings. Determine
where these chips and shavings come from, such as
a broken gear or bearing cage.

» Determine the cause of the axle problem before
disassembly if possible.

DISASSEMBLY OF THE
REAR AXLE

Remove or Disconnect (Figure 1)

Tools Required:
J 8107-2 Differential Side Bearing Remover
Plug
J 22888 Side Bearing Remover
J 8614-01 Pinion Flange Remover
J 25320 Rear Pinion Bearing Remover
« Place the rear axle in a suitable support.
1 The differential cover bolts (35) and the differential
cover (34).
e Drain the gear lubricant into a proper
container.
Axle shafts (2). Refer to the proper service manual.
3. Outer wheel bearings and seals. Refer to the proper
service manual.
Pinion shaft lock screw (30).
Pinion shaft (29).
6. Differential pinion and side gears (26).
* Roll the pinion gears out of the case with the
pinion thrust washers (27).
 Remove the side gears and the side gear
thrust washers (28). Mark the gears and the
differential case as left and right.
Differential bearing cap bolts (32).
8. Differential bearing caps (31).
* Mark the caps and the housing as left and
right.

N

ok

~

NOTICE: Be careful when prying the differential
case out of the axle housing so as not to
damage the cover gasket surface. The
differential case must be supported when it is
being removed to prevent the case from falling
and damaging the case.

9. Differential carrier (24).
* Pry the case from the axle housing at the
differential “window” (figure 2).
10. Bearing outer races (22), shims (21), and spacers
(23).

» Mark the races and the shims as left and right,
and place them with the bearing caps.

11 Differential side bearings using J 8107-2 and
J 22888 (figure 3).

e The jaws of J 22888 must pull from beneath
the bearing cone and not the cage.

12. Ring gear bolts (25).
* Ring gear bolts use left-handed threads.

NOTICE: Do not pry the ring gear from the case.
This will damage the ring gear and the
differential case.

13. Ring gear (20) from the differential.

» Drive the ring gear off with a brass drift if
necessary.

|_* Inspect
« Drive pinion bearing preload (figure 4).

* The pinion assembly for looseness by moving
it back and forth. (Looseness indicates
excessive bearing wear).

14. Pinion flange nut (11) and washer (12) using
J 8614-01 to hold the pinion flange.

15. Pinion flange using J 8614-01.
16. Pinion (20) from the axle housing.
» Thread the pinion nut halfway onto the pinion.

* Replace the differential cover (34) with two
bolts (35) to keep the pinion from falling to the
floor.

» Drive the pinion out of the housing with a
hammer and a soft drift.

* Remove the cover (34) and the pinion (20).
17. Collapsible spacer (17) from the pinion (figure 5).
18 Outer seal (14) and outer pinion bearing (15).
19. Inner bearing (18) and shim (19) from the pinion.
» Press the bearing off the pinion using J 25320
(figure 6).
* Remove the shim.

20. Bearing cups (15) and (18) from the axle housing
using a hammer and a punch in the slots provided
for this purpose.

e Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other.

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.
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27 2 6
21 22 25 24
/ 1i | yf 2123 20
< T
® \ 30
N 29
31
32
1 Brake Drum 19. Shim
2. Axle Shaft 20. Pinion and Ring Gear Set
3. “C” Lock 21. Shim
4. Wheel Stud 22. Differential Side Bearing
5. Backing Plate Bolt 23. Spacer
6. Brake Assembly 24. Differential Case
7. Axle Shaft Oil Seal 25. Ring Gear Bolt
8. Axle Shaft Bearing 26. Differential Gears
9. Axle Housing 27. Pinion Thrust Washers
10. Axle Air Vent 28. Side Gear Thrust Washers
11. Pinion Nut 29. Pinion Shaft
12. Washer 30. Pinion Shaft Lock Bolt
13. Pinion Flange 31. Bearing Cap
14. Pinion Oil Seal 32. Bolt
15. Pinion Outer Bearing 33. Gasket
16. Plug 34. Cover
17. Collapsable Spacer 35. Bolt
18. Pinion Inner Bearing

F-04673

Figure 1—Rear Axle Components
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INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.

Figure 5—Pinion Collapsable Spacer

AXLE HOUSING

1?2

Inspect

The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

The housing for cracks. Replace the housing if any
cracks are found.

The housing for foreign material such as metal
chips, dirt, or rust. Refer to “Cleaning” in this
section.

DIFFERENTIAL

L*

Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

Thrust washers for wear.

The fit of the differential side gears in the differential
case.

The fit of the side gears on the axle shafts.
Differential case for cracks and scoring.

Replace all worn parts.

Figure 6—Removing the Pinion Rear Bearing
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PINION AND RING GEAR
L* Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS
Inspect

Bearings visually and by feel.

The bearings should feel smooth when oiled and
rotated while applying as much hand pressure as
possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scoring.

Bearings and cups are only replaced as sets.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches

and pits on the rollers and the bearing cups from the
initial pre-load. Do not replace a bearing for this
reason.

Clean all the gage parts.

Lubricate the front and rear pinion bearings with
axle lubricant.

Bearing cups for cracks or chips.
3. Place the bearings (15) and (18) into the pinion

SHIMS bearing cups.

L* Inspect 4. Install J 21777-40, J 21777-42, J 21777-43 and

« Shims for cracks and chips. Damaged shims should J 2359711 to the pinion bore (figure 9).

be replaced with an equally sized service shim. 5. Hold the stud stationary at the flats of the stud.
ASSEMBLY OF THE REAR AXLE

Install or Connect (Figures 1, 7 and s)

Tools Required:

J 7817 Front Pinion Bearing Cup Installer

J 7818 Rear Pinion Bearing Cup Installer

J 8092 Driver Handle
Pinion bearing cups (15) and (18) using J 7817,
J 7818 and J 8092.

PINION DEPTH ADJUSTMENT (Figure 9)
Tools Required:
J 21777-40 Rear Pilot Washer
J 21777-42 Front Pilot Washer
J 21777-43 Stud Assembly — Bolt
J 21777-45 Side Bearing Discs
J 23597-1 Arbor
J 23597-11 Gage Plate
J 8001 Dial Indicator
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£ Tighten

e Stud nut to 2.2 N m (20 in. Ibs.).

6. Rotate the gage plate and bearings several
complete revolutions to seat the bearings.

7. Tighten the stud nut until a torque of 1.6 t0 2.2 N'm
(15 to 25 in. Ibs.) is obtained to keep the gage plate
in rotation.

8. Assembly J 21777-45, J 23597-11, and J 8001 to the
differential bearing bores as shown in figure 9.

e The bearing bores must be clean and burr
free.

9. Install the side bearing caps and tighten the bolts
finger tight.

10. Rotate the gage plate until the gaging areas are
parallel with the disks.

11 Position the gage shaft assembly in the carrier so
that the dial indicator rod is centered on the gage
area of the gage block.

12. Set the dial indicator at zero. Push the indicator
down on the indicator shaft until the needle rotates
approximately 3J of a turn to the right. Tighten the
dial indicator in this postion.

13. Rotate the gage shaft slowly back and forth until the
dial indicator reads the greatest deflection (when the
indicator needle is centered between moving to the
left and to the right).

14. At the point of greatest deflection, set the dial
indicator to zero. Repeat the rocking action of the
gage shaft to verify the zero setting.

15. Rotate the gage shaft until the dial indicator rod
does not touch the gage block.

16. Record the actual number on the dial indicator and
not the number which represents how far the needle
travels. This is the nominal pinion setting.
EXAMPLE: If the indicator needle moved to the left
1.70mm (0.067-inch) to a dial reading of 0.84 mm
(0.033-inch) as shown in figure 10, record the dial
reading of 0.84 mm (0.033-inch) not 1.70 mm
(0.067-inch).

The dial indicator should be in the 0.50 to the 1.27
mm (0.020 to 0.050-inch) range.

17. Check the pinion face for a pinion adjustment mark.
This mark indicates the best running position for the
pinion from the nominal setting.

 If the pinion is stamped with a plus number,
add that many thousandths to the nominal
setting. If the nominal setting is 0.033-inch and
the pinion is marked +2, the correct shim
depth would be 0.033-inch + 0.002-inch =
0.035-inch.

¢ If the pinion is stamped with a minus number,
subtract that many thousandths from the
nominal setting. If the nominal setting is
0.033-inch and the pinion is marked -2, the
correct shim depth would be 0.033-inch -
0.002-inch = 0.031-inch.

« If the pinion has no plus or minus marked on
the pinion, use the nominal pinion setting to
select a shim.

18. Remove bearing caps (31) and depth gaging tools.

19. Install the correct pinion shim (19) according to this
procedure to the pinion.

DIFFERENTIAL CASE ASSEMBLY
¢«- Install or Connect (Figure 1)

Tools Required:
J 25299 Differential Side Bearing Installer
J 8092 Driver Handle
J 8107-2 Differential Side Bearing Remover
Plug
e Lubricate all parts with rear axle lubricant.
Side gear thrust washers (28) to the side gears (26).
Side gears (28) to the differential case (24).

» Place the side gears in place on the same side
as removed.

Pinion gears (28) to the differential without the thrust
washers (27).

» Place one pinion gear onto the side gears and
rotate the gears until the pinion is exactly
opposite from the differential opening.

¢ Place the second pinion gear onto the side
gears so that the pinion gear holes line up.

* Rotate the pinion gears into place, and veryify
that the pinion gears line up with the pinion
shaft holes.

Pinion thrust washers (27).

« Rotate the pinion gears toward the differential
opening just enough to slide in the pinion
thrust washers.

5. Pinion shaft.

6. Pinion shaft screw.

» Check that the mating surfaces of the differential
case and the ring gear are clean and burr free.

7. Ring gear (20) to the differential case (24) (figure

11).

* Thread two left-hand threaded studs into the
ring gear on opposite sides.

« Place the ring gear onto the case, and align
the studs with the holes in the case.

8 New ring gear bolts (25).

e Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

N

w

e

Tighten

e The ring gear bolts in sequence to 120 N m
(90 ft. Ibs.).

9. Differential side bearings (22) using J 25299,
J 8092, and J 8107-2 (figure 12).

* Place J 8107-2 into the differential on the side
opposite of bearing installation to protect the
differential case.

« Drive the bearing onto the case using J 25299
and J 8092.

10. Differential case (24) to the axle housing. Refer to
“Side Bearing Pre-Load Adjustment” in this section.

SIDE BEARING PRE-LOAD ADJUSTMENT

e The side bearing pre-load adjustment must be
made before installing the pinion.

e« The case side bearing pre-load is adjusted by
changing the thickness of both the left and right
shims equally. This will maintain the original
backlash.



71/2 AND 7s/s-INCH RING GEAR AXLES 4B1-7

Figure 10—Checking Pinion Depth

Production shims are cast iron and are not to be
reused. Measure the production shims and spacers
one at a time, and add the measurements together
to obtain the sizes of the left and right shim packs.
Service spacers are 4.32 to 4.37 mm (0.170 to
0.172-inch) thick.

Service shims are available from 1.02 mm to 2.54
mm (0.040 to 0.100-inch) in increments of 0.101 mm
(0.004-inch).

Be sure that the side bearing surfaces are clean and
free of burrs.

A. Left Hand Studs
20. Ring Gear
24. Differential Case A

F-04683

Figure 11—Aligning the Ring Gear Studs

1 Place the case with the bearing cups installed into

the axle housing (figure 1).
e Lubricate the axle bearings with axle
lubricant.

. Insert the service spacer between the bearing cup

and the axle housing. Place the chamfered edge
against the housing.

. Install the left bearing cap and bearing cap bolts. Do

not tighten the bolts.

. Select one or two shims totaling the amount needed

as shown in figure 13.

Figure 12—Installing the Side Bearing
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4.32 MM (0.170-INCH) SERVICE SPACER

Total Thickness of Total Thickness of
Both Prod. Shims Service Shims To Be

Removed Used As A Starting Point
10.57 mm (0.420-inch) 1.52 mm (0.060-inch)
10.92 mm (0.430-inch) 1.78 mm (0.070-inch)
11.18 mm (0.440-inch) 2.03 mm (0.080-inch)
11.43 mm (0.450-inch) 2.29 mm (0.090-inch)
11.68 mm (0.460-inch) 2.54 mm (0.100-inch)
11.94 mm (0.470-inch) 2.79 mm (0.110-inch)
12.19 mm (0.480-inch) 3.05 mm (0.120-inch)
12.45 mm (0.490-inch) 3.30 mm (0.130-inch)
12.70 mm (0.500-inch) 3.56 mm (0.140-inch)
12.95 mm (0.510-inch) 3.81 mm (0.150-inch)
13.21 mm (0.520-inch) 4.06 mm (0.160-inch)
13.46 mm (0.530-inch) 4.32 mm (0 170-inch)
13.97 mm (0.550-inch) 4.83 mm (0.190-inch)

F-04685
Figure 13—Shim Thickness Chart

Install the shim(s) between the right bearing cup
and the service shim.

The left bearing race and spacer must be against
the left side of the housing.

. Determine bearing pre-load by inserting

progressively larger feeler gage sizes between the
right service spacer and shim.

e Push the feeler gage downward so that it
contacts the shim at the top and bottom, and
then contacts the axle housing.

» Rotate the case while using the feeler gage.
This will assure an accurate reading.

« The weight of the case will cause a light drag.
Do not mistake this drag for bearing preload.

» Start with a thin feeler gage to obtain a feel for
when preload begins. It will be necessary to
work the case in or out and to the left in order
to insert the feeler gage.

* The point just before additional drag begins is
the correct feeler gage thickness. This is the
zero setting without pre-load.

Remove the left bearing cap and shim(s) from the
axle housing. Measure the shims using a
micrometer. The shim pack needed is the total of the
shim(s) and the feeler gage. An additional pre-load
of 0.10 mm (0.004-inch) will be added to each side of
the differential case after the backlash adjustment is
made.

Differential case, bearing cups, shims and spacers.
Install the pinion. Refer to “Pinion Installation” in
this section.

PINION INSTALLATION

+ 4-

Install or Connect

Tools Required:

J 5590 Rear Pinion Bearing Cone Installer

J 23911 Pinion Oil Seal Installer

J 8614-01 Pinion Flange Remover
The bearing cups should have been installed in
“Pinion Depth Adjustment,” in this section.
The pinion inner bearing (18) using J 5590 (figure
14).

Figure 14—Installing the Pinion Inner Bearing

« Drive the bearing until the bearing cone seats
on the pinion shims.
A new collapsible spacer (17).
Lubricate the pinion bearings with axle lubricant.

. Pinion (20) to the axle housing.
. Outer pinion bearing (15) onto the pinion using

J 5590.

e Hold the pinion forward from inside the case
while driving the bearing onto the pinion.

. Pinion oil seal (14) using J 23911.
. The pinion flange (13) to the pinion by tapping it with

a rawhide hammer until a few threads show through
the pinion flange.

. The pinion washer (12) and a new nut (11) while

holding the pinion flange with J 8614-01.
Tighten

The nut until the pinion end play is just taken
up. Rotate the pinion while tightening the nut
to seat the bearings. Once there is no end play
in the pinion, the preload torque should be
checked.

Remove J 8614-01. Using an inch-pound
torque wrench, check the pinion preload by
rotating the pinion with the wrench (figure 15).
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Preload should be at or below 2.7 to 3.6 N-m
(24 to 32 in. Ibs.) on new bearings, or 1.0to 1.4
N-m (8 to 12 in. Ibs.) for used bearings.

» If the preload torque is below the preloads
given above, continue torquing the nut in small
increments. Check the preload after each
tightening. Each tightening increases the
bearing preload by several pounds. If the
bearing preload is exceeded, the pinion will
have to be removed, and a new collapsable
spacer installed.

* Once a preload of 2.7 to 3.6 N-m (24 to 32 in.
Ibs.) has been obtained, rotate the pinion
several times to assure that the bearings have
seated. Recheck the preload, and adjust if
necessary.

Differential case. Refer to “Backlash Adjustment” in
this section.

BACKLASH ADJUSTMENT

1

N

Install the differential case, bearing cups, spacers,
and shims as determined from the “Side Bearing
Preload Adjustment” earlier in this section.
Rotate the case several times to seat the bearings.
Install a dial indicator to the case using a magnetic
base.
Place the indicator stem at the heel end of a tooth
(figure 16).
¢ Set the dial indicator so that the stem is in line
with the gear rotation and perpendicular to the
tooth angle.
Install the differential bearing caps (31) and bolts
(32).

a Tighten

e The bolts to 75 N-m (55 ft. Ibs.).
Check and record the backlash at three or four
points around the ring gear.
¢ The pinion must be held stationary when
checking backlash.
¢ The backlash should be the same at each
point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 mm
(0.002-inch), check for burrs, a distorted case
flange, or uneven bolting conditions.
Backlash at the minimum lash point measured
should be between 0.13 and 0.23 mm (0.005 and
0.009-inch) for all new gear sets.

Figure 17—Installing the Differential Bearing
Preload Shim

8. If the backlash is not within specifications, move the
ring gear in or out from the pinion by increasing the
thickness of one shim, and decreasing the
thickness of the other shim by the same amount.
This will maintain the correct rear axle side bearing
preload.

e Moving 0.05 mm (0.002-inch) worth of shim
from one side of the differential to the other
will change the backlash adjustment by 0.03
mm (0.001-inch).

9. When the backlash is correctly adjusted, remove the
bearing caps and the shim packs.

10. Select a shim 0.10 mm (0.004-inch) thicker than the
one removed from the left side. Insert this shim
between the spacer and the left bearing race (figure

17).
11. Install the left bearing cap and bolts.
« Do not tighten.

12. Select a shim 0.10 mm (0.004-inch) thicker than the
one removed from the right side. Insert the shim
between the spacer and the right bearing race, and
drive the shim into place (figure 17).

13. Install the right side bearing cap, and bolts.

Tighten
« All bearing cap bolts to 75 N-m (55 ft. Ibs.).

14. Recheck the backlash and correct as necessary.

FINAL ASSEMBLY
Install or Connect
1 Drive axles. Refer to the proper service manual.

2. A new cover gasket and the cover (34).

Tighten
e The cover bolts (35) to 27 N-m (20 ft. Ibs.).

3. Axle housing to the vehicle. Refer to the proper
service manual.

4. Lubricant to the rear axle.
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Figure 18—Gear Tooth Nomenclature

GEAR TOOTH
PATTERN CHECK

Checking the ring gear to pinion tooth pattern is to be
done only after setting up the axle according to the
methods in this section. The pattern check is NEVER to
be used as an initial check, or instead of checking pinion
depth and backlash adjustments. This check is only to be
used to verify the correct adjustment of the gear set after
setup.

1 Wipe all oil out of the carrier, and carefully clean

each tooth of the ring gear (figure 18).

2. Use gear marking compound 1052351 or equivalent
and apply this mixture sparingly to all ring gear
teeth, using a medium-stiff brush. When properly
used, the area of pinion tooth contact will be visible
when hand load is applied.

3. Tighten the bearing cap bolts to the specified
torque.

4. Expand the brake shoes until a torque of 40 to 50 ft.
Ibs. is required to turn the pinion.

A test made without loading the gears will not give
a satisfactory pattern. Turn the pinion flange with a
wrench so that the ring gear rotates one full
revolution, then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.

5. Observe the pattern on the ring gear teeth and
compare this with figure 19.

ADJUSTMENTS AFFECTING
TOOTH CONTACT

Two adjustments can be made which will affect tooth
contact pattern: backlash, and the position of the drive
pinion in the carrier. The effects of bearing preloads are
not readily apparent on hand loaded tooth contact pattern
tests; however, these adjustments should be within
specifications before proceeding with backlash and drive
pinion adjustments.

The position of the drive pinion is adjusted by
increasing or decreasing the distance between the pinion
head and the centerline of the ring gear. Decreasing the

distance will move the pinion closer to the centerline of
the ring gear. Increasing the distance will move the pinion
farther away from the centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which move the entire case and ring gear
assembly closer to, or farther from, the drive pinion. (The
adjusting shims are also used to set side bearing
preload).

If the thickness of the right shim is increased (along
with decreasing the left shim thickness), backlash will
increase.

The backlash will decrease if the left shim thickness is
increased (along with a decrease in right shim thickness).
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LOW FLANK CONTACT
DECREASE PINION SHIM

TOE CONTACT
INCREASE BACKLASH

HEEL CONTACT
DECREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

Figure 19—Gear Tooth Pattern

SPECIFICATIONS

712 AND 75s-INCH RING GEAR AXLE
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SPACER AND SHIM SIZES
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FT. LBS.
90
55
20

SIZE

............... 0.170-inch

Differential Side Bearing ShiM KitS........oiiiiiiiiieiiee e e sttt e nne e e sneee s 0.040-0.044- nch

0.046-0.050- nch
0.052-0.056- nch
0.058-0.062- nch
0.064-0.070- nch
0.072-0.078- nch
0.080-0.086- nch
0.088-0.094- nch
0.096-0.100- nch

Pinion Bearing S KitS ... ottt ettt e e e et e e e fbeeeeesaaabbeeaesaabeseeaeesanbbeeeaeaannns 0.025-0.029-inch

Lubricant

0.030-0.034-inch
0.035-0.039-inch
0.040-0.045-inch

80W-90 GL-5
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SPECIAL TOOLS

J 7817 7. J 23911
J 7818 8. J 25299
J8107-2 9. J 25320
J 8614-01 10. J 8092
J 22888 11. Hr~ J 8001
J 5590

Front Pinion Bearing Cup Installer
Rear Pinion Bearing Cup Installer
Differential Side Bearing Remover Plug
Pinion Flange Remover

Side Bearing Remover

Rear Pinion Bearing Cone Installer
Pinion Oil Seal Installer
Differential Side Bearing Installer
Rear Pinion Bearing Remover
Driver Handle

Dial Indicator

Refer to Figure 9 for these tools:
J 21777-40 Rear Pilot Washer
J 21777-42  Front Pilot Washer
J 21777-43 Stud Assembly—Bolt
J 21777-45 Side Bearing Discs
J 23597-1 Arbor
J 23597-11 Gauge Plate

F-04794
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DESCRIPTION

The corporate 8Y/2-inch ring gear rear axle uses a con-
ventional ring gear and pinion gear set to transmit the
driving force of the engine to the rear wheels. This gear
set transfers this driving force at a 90 degree angle from
the propeller shaft to the drive shafts.

This axle is semi-floating. The axle shafts are supported
at the wheel end of the shaft by a roller bearing that is
pressed into the housing. The shafts are retained into the
housing by retaining clips within the differential. The pin-
ion gear is supported by two tapered roller bearings. The
pinion depth is set by a shim pack located between the
gear end of the pinion and the roller bearing that is
pressed onto the pinion. The pinion bearing preload is set
by crushing a collapsable spacer between the bearings in
the axle housing.

The ring gear is bolted onto the differential case with
left-hand thread bolts.

The differential case is supported in the axle housing
by two tapered roller bearings. The differential and ring
gear are located in relationship to the pinion by using se-
lective shims between the bearing and the axle housing.
To move the ring gear, shims are deleted from one side
and an equal amount are added to the other side. These
shims are also used to preload the bearings which are
pressed onto the differential case. Two bearing caps are
used to hold the differential into the rear axle housing.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a seal at
each axle shaft end, and by a gasket between the rear
cover and the axle housing.

All corporate rear axles are identified by the part num-
ber on the right axle tube near the carrier. The carrier
cover does not have a drain plug.

CHECKING THE AXLE
BEFORE DISASSEMBLY

I’) Inspect

¢ Remove the axle cover from the rear axle and drain
the axle lubricant into a suitable container.

1 The ring gear backlash. Refer to “Backlash
Adjustment” in this section. This information can be
used to determine the cause of the axle problem. It
will also help when setting up the shim packs for
locating and preloading the differential case.

2. The case for metal chips and shavings. Determine
where these chips and shavings come from, such as
a broken gear or bearing cage.

» Determine the cause of the axle problem before
disassembly if possible.

DISASSEMBLY OF THE
REAR AXLE

O Remove or Disconnect (Figure 1)

Tools Required:
J 8107-4 Differential Side Bearing Remover
Plug
J 22888 Side Bearing Remover
J 8614-01 Pinion Flange Remover
J 8612-B Rear Pinion Bearing Cone Remover
« Place the rear axle in a suitable support.
1. The differential cover bolts (14) and the differential
cover (12).
e Drain the gear lubricant into a proper
container.
Axle shafts (33). Refer to the proper service manual.
3. Rear axle seal (28) and bearing (27). Refer to the
proper service manual.

N
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Axle Housing

Air Vent

Plug

Collapsable Spacer

Inner Pinion Bearing
Shim

Ring and Pinion Gear Set
Differential Side Bearing
Shim Pack (including spacer)
Bearing Cap

Gasket

Cover

Brake Line Clip

Bolt

Pinion Shaft Lock Screw
Washer

Pinion Shaft

Bolt

Side Gear Thrust Washer
Pinion Thrust Washer

21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.

Pinion Gear

Side Gear

Ring Gear Bolt
Differential Case
Nut

Washer

Axle Shaft Bearing
Axle Shaft Seal
Brake Backing Plate
Bolt

Brake Drum

Wheel Stud

Axle Shaft

“C” Clip

Pinion Nut

Washer

Pinion Flange
Pinion Seal

Outer Pinion Bearing

Figure 1—Rear Axle Components

F-04687
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Refer to “ Checking the Axle Before Disassembly” in
this section.

Pinion shaft lock screw (15).

Pinion shaft (17).

Differential pinion (21) and side gears (22).

* Roll the pinion gears out of the case with the
pinion thrust washers (20).

* Remove the side gears and the side gear
thrust washers (19). Mark the gears and the
differential case as left and right.

Differential bearing cap bolts (18).
Differential bearing caps (10).

* Mark the caps and the housing as left and

right.

NOTICE: Be careful when prying the differential
case out of the axle housing so as not to
damage the cover gasket surface. The
differential case must be supported when it is
being removed to prevent the case from falling
and damaging the case.

9. Differential carrier (24).

e Pry the case from the axle housing at the

differential “window” (figure 2).
10. Bearing outer races (8) and shims (9).

* Mark the races and the shims as left and right,

and place them with the bearing caps.

11 Differential side bearings (8) using J 8107-4 and

J 22888 (figure 3).

e The jaws of J 22888 must pull from beneath
the bearing cone and not the cage. Use the

slots provided for the puller.
12. Ring gear bolts (23).
* Ring gear bolts use left-handed threads.

NOTICE: Do not pry the ring gear from the case.
This will damage the ring gear and the
differential case.

13. Ring gear (7) from the differential case.

e Drive the ring gear off with a brass drift if

necessary.

14.

16.

17.

19,
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 Drive pinion bearing preload (figure 4).

« For looseness of pinion assembly by moving it
back and forth. (This indicates excessive
bearing wear).

Pinion flange nut (35) and washer (36) using
J 8614-01 to hold the pinion flange (figure 5).
Pinion flange using J 8614-01 (figure 6).

Pinion (7) from the axle housing.

« Thread the pinion nut halfway onto the pinion.

¢ Replace the differential cover (12) with two
bolts (14) to keep the pinion from falling to the
floor.

e Drive the pinion out of the housing with a
hammer and a soft drift (figure 7).

Collapsable spacer (4) from the pinion.
Outer pinion seal (38) and bearing (39).
Inner bearing (5) and shim (6) from the pinion.

e Press the bearing off the pinion using
J 8612-B (figure 8).

* Remove the shim.
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Figure 5—Removing the Drive Pinion Nut

20. Bearing cups (5) and (39) from the axle housing
using a hammer and a punch.

* Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other. Use the slots
provided for this purpose.

Figure 6—Removing the Pinion Flange

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.

AXLE HOUSING
L* Inspect

e The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

e The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

* The housing for cracks. Replace the housing if any
cracks are found.

e The housing for foreign material such as metal
chips, dirt, or rust. Refer to “Cleaning” in this
section.

DIFFERENTIAL
Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

Thrust washers for wear.

The fit of the differential side gears in the differential
case.



* The fit of the side gears on the axle shafts.
« Differential case for cracks and scoring.
* Replace all worn parts.

PINION AND RING GEAR

Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS

iy

Inspect

Bearings visually and by feel.

The bearings should feel smooth when oiled and
rotated while applying as much hand pressure as
possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scoring.

Bearings and cups are only replaced as sets.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.

SHIMS

L*
« Shims for cracks and chips. Damaged shims should

Inspect

be replaced with an equally sized service shim.

ASSEMBLY OF THE REAR AXLE

Install or Connect

Tools Required:
J 8608 Rear Pinion Bearing Cup Installer
J 8611-01 Front Pinion Bearing Cup Installer
J 8092 Driver Handle

1 Front pinion bearing cup (39) using J 8611-01 and

J 8092 (figure 9).

2. Rear pinion bearing cup (5) using J 8608 and

J 8092 (figure 10).
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Figure 9—Installing the Front Pinion Bearing Cup

PINION DEPTH ADJUSTMENT

N

Tools Required:

J 8001 Dial Indicator Gage Set

J 21777-1 Arbor

J 21777-29 Gage Plate

J 21777-35 Rear Pilot Washer

J 21777-42 Front Pilot Washer

J 21777-43 Stud Assembly — Bolt

J 21777-45 Side Bearing Disc
Clean all the gage parts.
Lubricate the front and rear pinion bearings with
axle lubricant.
Place the bearings (39) and (5) into the pinion
bearing cups.
Install J 21777-35, J 21777-42, J 21777-29 and
J 21777-43 to the pinion bore (figure 11).
Hold the stud stationary at the flats of the stud.

Tighten

e Stud nut to 2.2 N m (20 in. Ibs.).
Rotate the gage plate and bearings several
complete revolutions to seat the bearings.

Figure 10—Installing the Rear Pinion Bearing Cup
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10.

12.

Figure 11—Gage Plate Tools

Tighten the stud nut until a torque of 1.6 to 2.2 N-m

(15 to 25 in. Ibs.) is obtained to keep the gage plate

in rotation.

Assemble J 21777-45, J 21777-1 Arbor, and J 8001 to

the differential bearing bore as shown in figure 12.
e The bearing bores must be clean and burr

free.

Install the side bearing caps, and tighten the bolts

finger tight.

Rotate the gage plate until the proper gaging area is

parallel with the disks.

Position the gage shaft assembly in the carrier so

that the dial indicator rod is centered on the gage

area of the gage block.

Set the dial indicator at zero. Push the indicator

down on the indicator shaft until the needle rotates

approximately 3J of a turn to the right. Tighten the

dial indicator in this postion.

Rotate the gage shaft slowly back and forth until the

dial indicator reads the greatest deflection (when the

indicator needle is centered between movement to

the left and to the right).

14.

16.

17.

18.
19,

At the point of greatest deflection, set the dial
indicator to zero. Repeat the rocking action of the
gage shaft to verify the zero setting.

Rotate the gage shaft until the dial indicator rod
does not touch the gage block.

Record the actual number on the dial indicator and
not the number which represents how far the needle
travels. This is the nominal pinion setting.
EXAMPLE: If the indicator needle moved to the left
1.70mm (0.067-inch) to a dial reading of 0.84 mm
(0.033-inch) as shown in figure 13, record the dial
reading of 0.84 mm (0.033-inch) not 1.70 mm
(0.067-inch).

Check the pinion face for a pinion adjustment mark.
This mark indicates the best running position for the
pinion from the nominal setting.

 If the pinion is stamped with a plus number,
add that many thousandths to the nominal
setting. If the nominal setting is 0.033-inch and
the pinion is marked +2, the correct shim
depth would be 0.033-inch + 0.002-inch =
0.035-inch.

« If the pinion is stamped with a minus number,
subtract that many thousandths from the
nominal setting. If the nominal setting is
0.033-inch and the pinion is marked -2, the
correct shim depth would be 0.033-inch -
0.002-inch = 0.031-inch.

e If the pinion has no plus or minus marked on
the pinion, use the nominal pinion setting to
select a shim.

Remove bearing caps (10) and depth gaging tools.
Install the correct pinion shim (6) to the pinion
according to this procedure.

PINION INSTALLATION

-»+ Install or Connect

Tools Required:
J 8809-01 Rear Pinion Bearing Cone Installer
J 22388 Pinion Oil Seal Installer
J 8614-01 Pinion Flange Remover
J 5590 Rear Pinion Bearing Cone Installer
The bearing cups should have been installed in
“Pinion Depth Adjustment” in this section.
The pinion inner bearing (5) using J 8609-01.
e Press the bearing onto the pinion until the
bearing cone seats on the pinion shims.

A new collapsable spacer (4).

e Lubricate the pinion bearings with axle lubricant.

Pinion (7) to the axle housing.
Quter pinion bearing (39) onto the pinion using
J 5590.
* Hold the pinion forward from inside the case
while driving the bearing onto the pinion.
Pinion oil seal (38) using J 22388 (figure 14).

. Pinion flange (37) to the pinion by tapping it with a

rawhide hammer until a few threads show through
the pinion flange.

Pinion washer (36) and a new nut (35) while holding
the pinion flange with J 8614-01 (figure 15).
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A. Dial indicator and arbor positioned on the gage block.

B. Measurement after the arbor is moved off of the gage block. » A
F-04682

Figure 13—Checking Pinion Depth

Tighten tightening. Each tightening increases the
bearing preload by several pounds. If the
bearing preload is exceeded, the pinion will
have to be removed, and a new collapsible
spacer installed.

» Once the preload has been obtained, rotate
the pinion several times to assure that the
bearings have seated. Recheck the preload,
and adjust if necessary.

8. Differential case. Refer to “ Backlash Adjustment” in

this section.

The nut until the pinion end play is just taken
up. Rotate the pinion while tightening the nut
to seat the bearings. Once there is no end play
in the pinion, the preload torque should be
rechecked.

Remove J 8614-01. Using an inch-pound
torque wrench, check the pinion preload by
rotating the pinion with the wrench. Preload
should be at or below 2.3 to 2.8 N-m (20 to 25
in. Ibs.) on new bearings, or 11 to 1.7 N-m (10
to 15 in. Ibs.) for used bearings (figure 16).

If the preload torque is below the preloads
given above, continue torquing the nut in small
increments. Check the preload after each

A. Pinion Oil Seal F-04702 E-04694

Figure 14—lInstalling the Pinion Oil Seal Figure 15—Installing the Pinion Flange
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DIFFERENTIAL CASE ASSEMBLY
Install or Connect (Figure 1)

Tools Required:
J 8107-4 Differential Side Bearing Remover
Plug
J 8092 Driver Handle
J 22761 Differential Side Bearing Installer
e Lubricate all parts with rear axle lubricant.
1 Side gear thrust washers (19) to the side gears (22).
2. Side gears (22) to the differential case (24).

« Place the side gears in place on the same side
as removed.

3. Pinion gears (21) to the differential without the thrust
washers (20).

« Place one pinion gear onto the side gears so
that the holes in the pinion gears are 180
degrees apart.

* Rotate the pinion gears into place, and verify
that the pinion gears line up with the pinion
shaft holes.

4. Pinion thrust washers (20).

* Rotate the pinion gears toward the differential
opening just enough to slide in the pinion
thrust washers.

 Check that the mating surfaces of the
differential case and the ring gear are clean
and burr free.

5. Ring gear (7) to the differential case (24).

e Thread two left-hand threaded studs into the
ring gear on opposite sides (figure 17).

* Place the ring gear onto the case, and align
the holes in the case with the studs.

* Press the ring gear onto the case far enough
to start the bolts using J 8107-4 to protect the
differential from the press ram (figure 18).

6. New ring gear bolts (23).

» Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

Tighten

» The ring gear bolts in sequence to 80 N m (60
ft. Ibs.).

7. Differential side bearings (8) using J 22761, J 8107-4
and J 8092 (figure 19).

» Place J 8107-4 into the differential on the side
opposite of bearing installation to protect the
differential case.

« Drive the bearing onto the case using J 22761
and J 8092.

8 Differential case (24) to the axle housing. Refer to
“Side Bearing Preload Adjustment” in this section.

SIDE BEARING PRE-LOAD ADJUSTMENT

» The differential side bearing preload is adjusted by
changing the thickness of both the left and right
shims equally. This will maintain the original
backlash.

* Production shims are cast iron and are not to be
reused.

» Service spacers are 0.170 to 0.172-inch thick.



Figure 19—Installing the Side Bearing

Service shims are available from 0.040 to 0.100-inch.
Be sure that the side bearing surfaces are clean and
free of burrs.

Tool Required:

J 22779 Side Bearing Backlash Gage

Place the differential case and the bearing cups into

the axle housing.

e Lubricate the axle bearings with axle
lubricant.

e Support the case to keep it from falling into the
axle housing.

. Install the strap from J 22779 on the left bearing with
the cap bolts. Tighten the bolts snugly.

. Push the ring gear towards the pinion.

« Engage the ring gear with the pinion tightly, to
a backlash of 0.000 to 0.001-inch.

. Insert J 22779 between the axle housing and the left
bearing cup (figure 20).

. Move the tool back and forth in the bore while
turning the adjusting nut to the right until a
noticeable drag is produced (figure 21).

< Tighten the lock bolt on the side of the tool.

Figure 20—Installing Side Bearing Gaging Tool

10.
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Figure 21—Measuring Side Bearing Shim
Requirements

* Leave the tool in place.

Install a service spacer (9) and a service shim (9)
between the right bearing cup and the axle housing.
Determine bearing preload by inserting
progressively larger feeler gage sizes between the
carrier and the service shim.

e Push the feeler gage downward so that it
contacts the shim at the top and bottom, and
then contacts the axle housing.

e The point just before additional drag begins is
the correct feeler gage thickness. This is the
zero setting without preload.

Remove the strap, J 22779, the service spacer,
service shim, feeler gage, and differential case from
the axle housing.

Measure J 22779 in three places using a
micrometer. Average the readings (figure 22).

Add the dimensions of the right side service spacer,
service shim, and the feeler gage.

Figure 22—Measuring the Gage Plate Thickness
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11. For an initial backlash setting, move the ring gear
away from the pinion by subtracting 0.010-inch from
the ring gear side shim pack and adding 0.010-inch
to the shim pack on the opposite side.

12. To obtain the proper preload on the side bearings
add 0.10 mm (0.004-inch) to the measurement of
each shim pack.

13 Install the differential. Refer to “ Backlash
Adjustment” in this section.

BACKLASH ADJUSTMENT
1 Install the differential case, bearing cups, spacers,
and shims as determined from the “Side Bearing
Preload Adjustment” earlier in this section (figure
23).
e Tap the final shim into position, using a soft
faced hammer.
2. Rotate the case several times to seat the bearings.
3. Install a dial indicator to the case using a magnetic
base.
4. Place the indicator stem at the heel end of a tooth.
« Set the dial indicator so that the stem is in line
with the gear rotation and perpendicular to the
tooth angle (figure 24).
5. Install the differential caps (10) and bolts (18).

£ Tighten

* The bolts to 80 N-m (60 ft. Ibs.).

6. Check and record the backlash at three or four
points around the ring gear.

e The pinion must be held stationary when
checking backlash.

e The backlash should be the same at each
point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 mm
(0.002-inch), check for burrs, a distorted case
flange, uneven bolting conditions, or foreign
matter between the case and the ring gear.

7. Backlash at the minimum lash point measured
should be between 0.13 and 0.23 mm (0.005 and
0.009-inch) for all new gear sets.

8. If the backlash is not within specifications, move the
ring gear in or out from the pinion by increasing the
thickness of one shim, and decreasing the
thickness of the other shim by the same amount.
This will maintain the correct rear axle side bearing
preload.

* Moving 0.003-inch worth of shim from one side
of the differential to the other will change the
backlash adjustment by 0.002-inch.

9. Recheck the backlash and correct as necessary.

FINAL ASSEMBLY
Install or Connect (Figure 1)

1 Drive axles. Refer to the proper service manual.
2. A new cover gasket and the cover (12).

Tighten

. The cover bolts (14) to 27 N-m (20 ft. Ibs.).
3. Axle housing to the vehicle. Refer to the proper
service manual.
4. Lubricant to the rear axle.

GEAR TOOTH
PATTERN CHECK

Checking the ring gear to pinion tooth pattern is to be
done only after setting up the axle according to the
methods in this section. The pattern check is NEVER to
be used as an initial check, or instead of checking pinion
depth and backlash adjustments. This check is only to be
used to verify the correct adjustment of the gear set after
setup.

1 Wipe all oil out of the carrier, and carefully clean

each tooth of the ring gear (figure 25).

2. Use gear marking compound 1052351 or equivalent
and apply this mixture sparingly to all ring gear
teeth, using a medium-stiff brush. When properly
used, the area of pinion tooth contact will be visible
when hand load is applied.

3. Tighten the bearing cap bolts to the specified
torque.



Figure 25—Gear Tooth Nomenclature

4. Expand the brake shoes until a torque of 40 to 50 ft.
Ibs. is required to turn the pinion.

A test made without loading the gears will not give
a satisfactory pattern. Turn the pinion flange with a
wrench so that the ring gear rotates one full
revolution, then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.

5. Observe the pattern on the ring gear teeth and
compare this with figure 26.

TOE CONTACT
INCREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

8V2-INCH RING GEAR 4B2-11

ADJUSTMENTS AFFECTING
TOOTH CONTACT

Two adjustments can be made which will affect tooth
contact pattern: backlash, and the position of the drive
pinion in the carrier. The effects of bearing preloads are
not readily apparent on hand loaded tooth contact pattern
tests; however, these adjustments should be within
specifications before proceeding with backlash and drive
pinion adjustments.

The position of the drive pinion is adjusted by
increasing or decreasing the distance between the pinion
head and the centerline of the ring gear. Decreasing the
distance will move the pinion closer to the centerline of
the ring gear. Increasing the distance will move the pinion
farther away from the centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which move the entire case and ring gear
assembly closer to, or farther from, the drive pinion. (The
adjusting shims are also used to set side bearing
preload).

If the thickn?ss of the right shim is increased (along
with decreasing the left shim thickness), backlash will
increase.

The backlash will decrease if the left shim thickness is
increased (along with a decrease in right shim thickness).

LOW FLANK CONTACT
DECREASE PINION SHIM

HEEL CONTACT
DECREASE BACKLASH

F-02018

Figure 26—Gear Tooth Pattern
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SPECIFICATIONS
812-INCH RING GEAR AXLE

FASTENER N-m
] [a[e T g =T 0] | £ PP SURUPPSSUN 80
Bearing Cap BOItS......ccuiiiiiiiiiiiie et et 80
F (LI @0} =T = ]| PP TPPR 27

SPACER AND SHIM SIZES

Differential Side BEaNNg SPaACEI . .uuiii ittt e e e it ceitreeeeese e e e e e s e abareeeeeanbareeeeaaarreeaeaaas

Differential Side Bearing Shim Kits

Pinion Bearing Shim Kits

[T o T g Tox=1 o | S PSRPRR

FT. LBS.
60
60
20

SIZE

.......... 0.170-inch

0.064-0.070-inch
0.072-0.078-inch
0.080-0.086-inch
0.088-0.094-inch
0.096-0.100-inch
0.052-0.056-inch
0.058-0.063-inch
0.040-0.044-inch
0.046-0.050-inch

0.020-0.024-inch
0.025-0.029-inch
0.030-0.034-inch
0.035-0.039-inch

80W-90 GL-5
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SPECIAL TOOLS

J 8611-01 8. J 8608

2. rv>1 Ll J8612-B 9. J 22888
3. J 8092 10. J 22399
4. J 8001 11 J 22761
5. J 8609-01 12. J 22779
6. J 8614-01 13. J 5590
7. J 8107-4

Front Pinion Bearing Cup Installer 11. Differential Side Bearing Installer

Rear Pinion Bearing Cone Remover 12. Side Bearing Backlash Gauge

Driver Handle 13. Rear Pinion Bearing Cone Installer

Dial Indicator Set Not Shown:

Rear Pinion Bearing Cone Installer J 21777-1 Arbor

Pinion Flange Remover J 21777-29 Gauge Plate

Differential Side Bearing Remover Plug J 21777-35 Rear Pilot Washer

Rear Pinion Bearing Remover Plug J 21777-42 Front Pilot Washer

Side Bearing Remover J 21777-43 Stud Assembly—Bolt

Pinion Oil Seal Installer J 21777-45 Side Bearing Disc

F-04660






912-INCH RING GEAR

4B3-1

SECTION 4B3
91/2-INCH ring gear
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DESCRIPTION

The corporate 912-inch ring gear rear axle uses a con-
ventional ring and pinion gear set to transmit the driving
force of the engine to the rear wheels. This gear set trans-
fers this driving force at a 90 degree angle from the pro-
peller shaft to the drive shafts.

This axle is semi-floating. The axle shafts are supported
at the wheel end of the shaft by a roller bearing that is
pressed into the housing. The shafts are retained into the
housing by retaining clips within the differential. The pin-
ion gear is supported by two tapered roller bearings. The
pinion depth is set by a shim pack located between the
gear end of the pinion and the roller bearing that is
pressed onto the pinion. The pinion bearing preload is set
by crushing a collapsable spacer between the bearings in
the axle housing.

The ring gear is bolted onto the differential case with
left-hand thread bolts.

The differential case is supported in the case by two
tapered roller bearings. The differential and ring gear are
located in relationship to the pinion by using selective
shims between the bearing and the axle housing. To move
the ring gear, shims are deleted from one side and an
equal amount are added to the other side. The differential
bearing preload is set by a threaded differential bearing
adjusting nut located between the axle housing and the
differential bearing cap. Two bearing caps are used to
hold the differential into the rear axle housing.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a seal at
each axle shaft end, and by RTV sealant between the rear
cover and the axle housing.

All corporate rear axles are identified by the part num-
ber on the right axle tube near the carrier. The carrier
cover does not have a drain plug.

1

++

N

CHECKING THE AXLE
BEFORE DISASSEMBLY

Inspect

Remove the axle cover from the rear axle and drain
the axle lubricant into a suitable container.

The ring gear backlash. Refer to “Backlash
Adjustment” in this section. This information can be
used to determine the cause of the axle problem. It
will also help when setting up the shim packs for
locating and preloading the differential case.

The case for metal chips and shavings. Determine
where these chips and shavings come from, such as
a broken gear or bearing cage.

Determine the cause-of the axle problem before
disassembly if possible.

DISASSEMBLY OF THE
REAR AXLE

Remove or Disconnect (Figure 1)

Tools Required:
J 8107-3 Differential Side Bearing Remover
Plug
J 22888 Differential Side Bearing Remover
J 8614-01 Pinion Flange Remover
J 22910-01 Rear Pinion Bearing Cone
Remover
Place the rear axle in a suitable support.
The differential cover bolts (24) and the differential
cover (25).
e Drain the gear lubricant into a proper
container.
Axle shafts (3). Refer to the proper service manual.
Outer wheel bearings (5) and seals (14). Refer to the
proper service manual.
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20
1 Brake Drum 26. Ring Gear Bolt
2. Wheel Stud 14. Shim 27. Differential Case
3. Axle Shaft 15. Ring and Pinion Gear Set 28. Pinion Shaft
4. Rear Axle Seal 16. Adjusting Nut Lock 29. Pinion Shaft Lock Screw
5. Axle Shaft Bearing 17. Bearing Adjusting Nut 30. Pinion Thrust Washer
6. Pinion Nut 18. Lock Bolt 31. Pinion Gear
7. Washer 19. Bearing Cap 32. Side Gear Thrust Washer
8. Pinion Flange 20. Bolt 33. Side Gear
9. Pinion Oil Seal 21. Shim Pack (including spacer) 34. Brake Backing Plate
10. Pinion Front Bearing 22. Differential Side Bearing 35. Split Washer
11. Collapsable Spacer 23. Brake Line Clip 36. Bolt
12. Axle Housing 24. Bolt 37. “C” Clip
13. Pinion Rear Bearing 25. Cover F-04713
Figure 1—Rear Axle Components
4. Pinion shaft lock screw (29). NOTICE: Be careful when prying the differential
. case out of the axle housing so not to damage
5 Pinion shaft (28). the cover gasket surface. The differential case
6. Differential pinion (31) and side gears (33). must be supported when it is being removed to
prevent the case from falling and damaging the
* Roll the pinion gears out of the case with the case.
pinion thrust washer (30). ) ) )
11 Differential carrier (27).
* Remove the side gears and the side gear « Pry the case from the axle housing at the
thrust washers (32). Mark the gears and the differential “window” (figure 2).
differential case as left and right. 12. Bearing outer races (21), shims (21) and bearing
7. Adjusting nut lock bolt (18). adjusting nut (17).
o « Mark the races and the shims as left and right,
8. Adjusting nut lock (16). and place them with the bearing caps.
et 13. Differential side bearings using J 8107-3 and
e L th djust t (17).
oosen the adjusting nut (17) J 22888 (figure 3).
9. Differential bearing cap bolts (20). * The jaws of J 22888 must pull from beneath
. . . the bearing cone and not the cage. Use the
10. Differential bearing caps (19).

* Mark the caps and the housing as left and
right.

slots provided for this purpose.
14. Ring gear bolts (26).
* Ring gear bolts use left-handed threads.



NOTICE: Do not pry the ring gear from the case.
This will damage the ring gear and the
differential case.

15. Ring gear (15) from the differential.
e Drive the ring gear off with a brass drift if
necessary.

1?  Inspect

« Drive pinion bearing preload (figure 4).
¢ Pinion assembly for looseness by moving it
back and forth. (Looseness indicates
excessive bearing wear).
16. Pinion flange nut (6) and washer (7) using J 8614-01
to hold the pinion flange (figure 5).
17. Pinion flange using J 8614-01 (figure 6).
18. Pinion (15) from the axle housing.
e Thread the pinion nut halfway onto the pinion.
* Replace the differential cover (34) with two
bolts (35) to keep the pinion from falling to the
floor.

Figure 3—Removing Differential Side Bearings

9V2-INCH RING GEAR 4B3-3

Figure 6—Removing the Pinion Flange
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» Drive the pinion out of the housing with a
hammer and a soft drift (figure 7).
* Remove the cover (25) and the pinion (15).
19. Collapsable spacer (11) from the pinion.
20. Outer seal (9) and outer pinion bearing (10).
21. Inner bearing (13) and shim (14) from the pinion.
e Press the bearing off the pinion using
J 22912-01 (figure 8).
* Remove the shim.
22. Bearing cups (10) and (13) from the axle housing
using a hammer and a punch.
« Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other.

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.

AXLE HOUSING
L* Inspect

e The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

* The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

» The housing for cracks. Replace the housing if any
cracks are found.

e The housing for foreign material such as metal
chips, dirt, or rust. Refer to “Cleaning” in this
section.

DIFFERENTIAL
1? Inspect

« Pinion gear shaft for unusual wear.

e Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

e Thrust washers for wear.

« The fit of the differential side gears in the differential
case.

* The fit of the side gears on the axle shafts.

« Differential case for cracks and scoring.

* Replace all worn parts.

PINION AND RING GEAR

Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS
Inspect

Bearings visually and by feel.

The bearings should feel smooth when oiled and
rotated while applying as much hand pressure as
possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scoring.

Bearings and cups are only replaced as sets.



Figure 9—Instaiiing the Front Pinion Bearing Cup

« If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

* Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

« Bearing caps for cracks or chips.

SHIMS
I? Inspect

« Shims for cracks and chips. Damaged shims should
be replaced with an equally sized service shim.

ASSEMBLY OF THE REAR AXLE

|»><| Install or Connect (Figures 9 and 10)

Tools Required:
J 7817 Front Pinion Bearing Cup Installer
J 22306 Rear Pinion Bearing Cup Installer

1

2.
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J 8092 Driver Handle
Front pinion bearing cup (10) using J 7817 and
J 8092.
Rear pinion bearing cup (13) using J 22306 and
J 8092.

PINION DEPTH ADJUSTMENT

N

10.

Tools Required:

J 8001 Dial Indicator Gage Set

J 21777-1 Arbor

J 21777-8 Rear Pilot Washer

J 21777-42 Front Pilot Washer

J 21777-43 Stud Assembly — Bolt

J 21777-85 Gage Plate

J 21777-86 Side Bearing Disc
Clean all the gage parts.
Lubricate the front and rear pinion bearings with
axle lubricant.
Place the bearings (10) and (13) into the pinion
bearing cups.
Install J 21777-8, J 21777-42, J 21777-85 and
J 21777-43 to the pinion bore (figure 11).
Hold the stud stationary at the flats of the stud.

[~\] Tighten

e Stud nutto 2.2 N m (20 in. Ibs.).
Rotate the gage plate and bearings several
complete revolutions to seat the bearings.
Tighten the stud nut until a torque of 1.6t0 2.2 Nm
(15 to 25 in. Ibs.) is obtained to keep the gage plate
in rotation.
Assemble J 21777-86, J 21777-1 Arbor, and J 8001 to
the differential bearing bore as shown in figure 12.
e The bearing bores must be clean and burr
free.
Install the side bearing caps, and tighten the bolts
finger tight.
Rotate the gage plate until the proper gaging area is
parallel with the disks.
Position the gage shaft assembly in the carrier so
that the dial indicator rod is centered on the gaging
area of the gage block.
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12,

14.

Set the dial indicator at zero. Push the indicator
down on the indicator shaft until the needle rotates
approximately 3J of a turn to the right. Tighten the
dial indicator in this postion (figure 13).

Rotate the gage shaft slowly back and forth until the
dial indicator reads the greatest deflection (when the
indicator needle is centered between movement to
the left and to the right).

At the point of greatest deflection, set the dial
indicator to zero. Repeat the rocking action of the
gage shaft to verify the zero setting.

15.

16.

17.

18.
19.

Rotate the gage shaft until the dial indicator rod
does not touch the gage block.

Record the actual number on the dial indicator and
not the number which represents how far the needle
travels. This is the nominal pinion setting.
EXAMPLE: If the indicator needle moved to the left
1.70mm (0.067-inch) to a dial reading of 0.84 mm
(0.033-inch) as shown in figure 13, record the dial
reading of 0.84 mm (0.033-inch) not 1.70 mm
(0.067-inch).

Check the pinion face for a pinion adjustment mark.
This mark indicates the best running position for the
pinion from the nominal setting.

 If the pinion is stamped with a plus number,
add that many thousandths to the nominal
setting. If the nominal setting is 0.033-inch and
the pinion is marked +2, the correct shim
depth would be 0.033-inch + 0.002-inch =
0.035-inch.

« If the pinion is stamped with a minus number,
subtract that many thousandths from the
nominal setting. If the nominal setting is
0.033-inch and the pinion is marked -2, the
correct shim depth would be 0.033-inch -
0.002-inch = 0.031-inch.

« If the pinion has no plus or minus marked on
the pinion, use the nominal pinion setting to
select a shim.

Remove bearing caps (10) and depth gaging tools.
Install the correct pinion shim (6) to the pinion
according to this procedure.

A. Dial indicator and arbor positioned on the gage block. ,
B. Measurement after the arbor is moved off of the gage block, j A

F-04682

Figure 13—Checking Pinion Depth



Figure 14—installing the Pinion Inner Bearing

PINION INSTALLATION

2.

3
4.

Install or Connect

Tools Required:

J 22388 Pinion Oil Seal Installer

J 22804-1 Pinion Oil Seal Spacer

J 5590 Rear Pinion Bearing Cone Installer
The bearing cups should have been installed in
“Pinion Depth Adjustment” in this section.
The pinion inner bearing (13) to the pinion.

* Press the bearing onto the pinion until the
bearing cone seats on the pinion shim(s)
(figure 14).

A new collapsable spacer (11).

Lubricate the pinion bearings with axle lubricant.
Pinion (15) to the axle housing.

Outer pinion bearing (10) onto the pinion using
J 5590.

« Hold the pinion forward from inside the case
while driving the bearing onto the pinion.
Pinion oil seal (9) using J 22388 and J 22804-01

(figure 15).

The pinion flange (8) to the pinion by tapping it with
a rawhide hammer until a few threads show through
the pinion flange.

. The pinion washer (7) and a new nut (6) while

holding the pinion flange with J 8614-01 (figure 16).
Tighten

The nut until the pinion end play is just taken
up. Rotate the pinion while tightening the nut
to seat the bearings. Once there is no end play
in the pinion, the preload torque should be
rechecked.

Remove J 8614-01. Using an inch-pound
torque wrench, check the pinion preload by
rotating the pinion with the wrench. Preload
should be at or below 2.3 to 2.8 N-m (20 to 25
in. Ibs.) on new bearings, or 11 to 1.7 N-m (10
to 15 in. Ibs.) for used bearings (figure 17).

If the preload torque is below the preloads
given above, continue torquing the nut in small
increments. Check the preload after each

9V2-INCH RING GEAR 4B3-7
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8.

tightening. Each tightening increases the
bearing preload by several pounds. If the
bearing preload is exceeded, the pinion will
have to be removed, and a new collapsible
spacer installed.
¢ Once the preload has been obtained, rotate
the pinion several times to assure that the
bearings have seated. Recheck the preload,
and adjust if necessary.
Differential case. Refer to “Backlash Adjustment” in
this section.

DIFFERENTIAL CASE ASSEMBLY

|-n-| Install or Connect (Figure 1)

N

Tools Required:
J 8107-3 Differential Side Bearing Removal
Plug
J 8092 Driver Handle
J 29710 Differential Side Bearing Installer
Lubricate all parts with rear axle lubricant.
Side gear thrust washers (32) to the side gears (33).
Side gears (33) to the differential case (27).
» Place the side gears in place on the same side
as removed.

. Pinion gears (31) to the differential without the thrust

washers (30).

» Place the pinion gears onto the side gears so
that the holes in the pinion gears are 180
degrees apart.

* Rotate the pinion gears into place, and verify
that the pinion gears line up with the pinion
shaft holes.

Pinion thrust washers (30).

* Rotate the pinion gears toward the differential
opening just enough to slide in the pinion
thrust washers.

e Check that the mating surfaces of the
differential case and the ring gear are clean
and burr free.

Ring gear (15) to the differential case (27).

e Thread two left-hand threaded studs into the
ring gear on opposite sides.

* Place the ring gear onto the case, and align
the holes in the case with the studs (figure 18).

» Press the ring gear onto the case far enough
to start the bolts using J 8107-3 to protect the
differential from the press ram (figure 19).

New ring gear bolts (26).

» Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

Tighten

« The ring gear bolts in sequence to 145 N'm
(105 ft. Ibs.).

Differential side bearings (22) using J 29710,
J 8107-3 and J 8092 (figure 20).

» Place J 8107-3 into the differential on the side
opposite of bearing installation to protect the
differential case.

« Drive the bearing onto the case using J 29710
and J 8092.

J 29710

F-04732

Figure 20—Installing the Side Bearing



8. Differential case (27) to the axle housing. Refer to
“Side Bearing Preload Adjustment” in this section.

SIDE BEARING PRELOAD ADJUSTMENT

« The differential side bearing preload is adjusted by
an adjusting nut in the differential bearing bore. The
bore and the bearing cap provide the mating
threads for the bearing nut.

e The differential must be initially preloaded in order
to determine the backlash of the gear set. After the
backlash has been set, the final bearing preload is
set.

Install or Connect

Tool Required:
J 24429 Side Bearing Backlash Spanner
Wrench
The bearing cups (22) to the differential bearings in
their original locations.
Differential assembly to the axle housing.
Bearing shims (21).
Push the case away from the pinion towards the
axle housing.
4. Adjusting nut (17).
Tighten the adjusting nut using J 24429.
Turn the pinion to seat the bearings.
Back off the adjusting nut.
5. Bearing caps (19) and bolts (20) in their original
positions.
» Assemble the caps loosely.
Turn the adjusting nut until the nut contacts the
shim. Then tighten the nut three additional slots
(figure 21).

. The bearing cap bolts to 80 N-m (60 ft. Ibs.).
6. Adjusting nut lock (16) and lock bolt (18).
Measure the ring gear to pinion backlash. Refer to
“Backlash Adjustment” in this section.

Tighten

The lock bolt to 30 N-m (22 ft. Ibs.) after setting the
backlash.

91/2-INCH RING GEAR 4B3-9

BACKLASH ADJUSTMENT

1 Install a dial indicator to the case using a magnetic
base.

2. Place the indicator stem at the heel end of a tooth.

 Set the dial indicator so that the stem is in line
with the gear rotation and perpendicular to the
tooth angle.

3. Check and record the backlash at three or four
points around the ring gear (figure 22).

e The pinion must be held stationary when
checking backlash.

* The backlash should be the same at each
point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 mm
(0.002-inch), check for burrs, a distorted case
flange, uneven bolting conditions, or foreign
matter between the case and the ring gear.

4. Backlash at the minimum lash point measured
should be between 0.125-0.200 mm + 0.050 mm
(0.005-0.008-inch + 0.002-inch).

5. If the reading is too high, increase the shim pack
between the differential flange side of the case and
the axle housing (opposite the adjusting nut side).

6. If the reading is too low, decrease the shim pack
between the differential flange side of the case and
the axle housing (opposite the adjusting nut side).

7. Adjust the side bearing preload. Refer to “Side
Bearing Preload Adjustment” earlier in this section.

FINAL ASSEMBLY
Install or Connect (Figure 1)

1 Drive axles. Refer to the proper service manual.
RTV to the axle housing cover.
Cover (25) and bolts (24) to the axle housing.

w N

Tighten

e The cover bolts (24) to 27 N-m (20 ft. Ibs.).

4. Axle housing to the vehicle. Refer to the proper
service manual.

5. Lubricant to the rear axle.
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Figure 23—Gear Tooth Nomenclature

GEAR TOOTH
PATTERN CHECK

Checking the ring gear to pinion tooth pattern is to be
done only after setting up the axle according to the
methods in this section. The pattern check is NEVER to
be used as an initial check, or instead of checking pinion
depth and backlash adjustments. This check is only to be
used to verify the correct adjustment of the gear set after
setup.

1 Wipe all oil out of the carrier, and carefully clean

each tooth of the ring gear (figure 23).

2. Use gear marking compound 1052351 or equivalent
and apply this mixture sparingly to all ring gear
teeth, using a medium-stiff brush. When properly
used, the area of pinion tooth contact will be visible
when hand load is applied.

3 Tighten the bearing cap bolts to the specified
torque.

4. Expand the brake shoes until a torque of 40 to 50 ft.
Ibs. is required to turn the pinion.

A test made without loading the gears will not give
a satisfactory pattern. Turn the pinion flange with a
wrench so that the ring gear rotates one full
revolution, then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.

5. Observe the pattern on the ring gear teeth and
compare this with figure 24.

ADJUSTMENTS AFFECTING
TOOTH CONTACT

Two adjustments can be made which will affect tooth
contact pattern: backlash, and the position of the drive
pinion in the carrier. The effects of bearing preloads are
not readily apparent on hand loaded tooth contact pattern
tests; however, these adjustments should be within
specifications before proceeding with backlash and drive
pinion adjustments.

The position of the drive pinion is adjusted by
increasing or decreasing the distance between the pinion
head and the centerline of the ring gear. Decreasing the

distance will move the pinion closer to the centerline of
the ring gear. Increasing the distance will move the pinion
farther away from the centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which move the entire case and ring gear
assembly closer to, or farther from, the drive pinion. (The
adjusting shims are also used to set side bearing
preload).

If the thickness of the right shim is increased (along
with decreasing the left shim thickness), backlash will
increase.

The backlash will decrease if the left shim thickness is
increased (along with a decrease in right shim thickness).
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LOW FLANK CONTACT
DECREASE PINION SHIM

TOE CONTACT
INCREASE BACKLASH

HEEL CONTACT
DECREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

F-02018

Figure 24—Gear Tooth Pattern
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FASTENER

Ring Gear Bolts............
Bearing Cap Bolts........
Axle Cover Bolts..........
Adjusting Nut Lock Bolt

SPACER AND SHIM SIZES
Differential Side Bearing Spacer

Differential Side Bearing Shim Kits

Pinion Bearing Shim Kit

Lubricant

SPECIFICATIONS

912-INCH RING GEAR AXLE

N-m FT. LBS.
145 105
80 60
27 20
30 22
SIZE
0170 minch

0.040-0.044-inch

559 mm (0.220- nch)
5.64 mm (0.222- nch)
5.69 mm (0.224- nch)
5.74 mm (0.226- nch)
5.79 mm (0.228- nch)
5.84 mm (0.230- nch)
5.89 mm (0.232- nch)
5.94 mm (0.234- nch)
5.99 mm (0.236- nch)
6.05 mm (0.238- nch)
6.10 mm (0.240- nch)
6.15 mm (0.242- nch)
6.20 mm (0.244- nch)
6.25 mm (0.246- nch)
6.30 mm (0.248- nch)
6.35 mm (0.250- nch)
6.40 mm (0.252- nch)
6.45 mm (0.254- nch)
6.50 mm (0.256- nch)
6.55 mm (0.258- nch)

.0.5080-0.5842 mm (0.020-0.023- nch)

0.6096-0.7112 mm (0.024-0.028- nch)
0.7366-0.8382 mm (0.029-0.033- nch)
0.8636-0.9398 mm (0.034-0.037- nch)

80W-90 GL-5
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SPECIAL TOOLS

1. J-8107-3
J-22804-1
J-24429

4, J-22912-01

5. J-5590

6. J-7817

Differential Side Bearing Plug
Pinion Oil Seal Spacer

Side Bearing Adjustment Spanner
Rear Pinion Bearing Cone Remover
Rear Pinion Bearing Cone Installer
Front Pinion Bearing Cup Installer
Driver Handle

Dial Indicator

Differential Side Bearing Installer
Side Bearing Remover

Rear Pinion Bearing Cone Installer
Pinion Oil Seal Installer

Pinion Flange Remover

11. i

13.

Refer to
J-21777-1
J-21777-8
J-21777-42
J-21777-43
J-21777-85
J-21777-86

J-22306 Rear Pinion Bearing Cup Installer (Not Illustrated)

J-8092

J-8001-M

J-29710

J-22888

2) J-24433

J-22388

J-8614-01

Figure 53 for these tools:
Arbor

Rear Pilot Washer
Front Pilot Washer
Stud Assembly — Bolt
Gauge Plate

Side Bearing Disc

F-04661
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101/2-INCH RING GEAR
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DESCRIPTION

The corporate 10¥2-inch ring gear rear axle uses a
conventional ring and pinion gear set to transmit the
driving force of the engine to the rear wheels. This gear
set transfers this driving force at a 90 degree angle from
the propeller shaft to the drive shafts.

This axle is full-floating. The axle shaft is supported at
the wheel ends by the wheel hubs. The bolts that attach
the shaft to the hub, support the axle at the hub. The
splined end of the shaft is supported by the differential.

The pinion gear is supported in a pinion cage by three
bearings: a pinion front bearing, a pinion rear bearing,
and pilot bearing. The pinion cage is separate from the
axle housing. Selective shims are used between the
pinion cage and the axle housing to set the pinion depth.
The pinion bearing preload is set by crushing a
collapsible spacer between the front and rear bearings in
the pinion cage.

The ring gear is bolted onto the differential case with
left-hand thread bolts.

The differential case is supported in the case by two
tapered roller bearings. The differential and ring gear are
located in relationship to the pinion by using two different
bearing adjusting nuts. These allow the differential to be
moved from side to side by adjusting the nuts in or out.
The differential side bearing preload is accomplished by
tightening the differential bearing adjusting nuts after the
ring gear backlash has been set. Two bearing caps are
used to hold the differential into the rear axle housing as
well as to supply half of the threads for the bearing
adjusting nuts.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a gasket at
each axle shaft end, and by a gasket between the rear
cover and the axle housing.

All corporate rear axles are identified by the part
number on the right axle tube near the carrier. The carrier
cover does not have a drain plug.

CHECKING THE AXLE
BEFORE DISASSEMBLY

Inspect

Remove the axle cover from the rear axle and drain the
axle lubricant into a suitable container.

1 Ring gear backlash. Refer to *“ Backlash
Adjustment” in this section. This information can be
used to determine the cause of the axle problem. It
will also help when setting up the shim packs for
locating and preloading the differential case.

2. Case for metal chips and shavings. Determine
where these chips and shavings come from; such as
a broken gear or bearing cage.

Determine the cause of the axle problem before
disassembly if possible.
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DISASSEMBLY OF THE
REAR AXLE

|[<"»|] Remove or Disconnect (Figure 1)

Tools Required:
J 8107 Side Bearing Remover Plug
J 22888 Differential Side Bearing Remover
J 8614-01 Pinion Flange Remover
J 22912-01 Rear Pinion Cone Remover
* Place the rear axle in a suitable support.
1 Differential cover bolts (25) and the differential cover
(24).
e Drain the gear lubricant into a proper
container.
Axle shafts (47). Refer to the proper service manual.
Adjusting nut lock bolts (22).
Adjusting nut lock (21).
Loosen the adjusting nuts (19).
Differential bearing cap bolts (28) and washers (27).
Differential bearing caps (20).
* Mark the caps and the housing as left and
right.
7. Adjusting nuts (19) and bearing cups (18).
e Mark the nuts and cups as left and right.
8. Differential carrier (34).
9. Differential side bearings using J 23759-A and
J 8107 (figure 2).
e The jaws of J 22888 must pull from beneath
the bearing cone and not the cage.
» Scribe a mark across the differential case.
10. Ring gear bolts (36) and washers (35).

o0, WD

NOTICE: Do not pry the ring gear from the case.
This will damage the ring gear and the
differential case.

11 Ring gear (14) from the differential.
e Drive the ring gear off with a brass drift if
necessary.
12. Case halves.
13. Differential side gears (29) and thrust washers (30).
« Mark the gears and the case halves as left and
right.
14. Differential pinion spider (33).
15. Differential pinion gears (32) and thrust washers (31)
from the spider (33).

L* Inspect

« Drive pinion bearing preload (figure 3).
¢ For looseness of the pinion assembly by
moving it back and forth. (Looseness indicates
excessive bearing wear).
16. Pinion assembly cage bolts (7) and washers (8)
(figure 4).
17. Pinion assembly cage (10).
e« Tap on the pilot end of the pinion with a
hammer and a brass drift if necessary.
18. Pinion cage shims (11).
* Keep the shims together for measurement
later in the procedure.
« Place the pinion cage in a soft-jawed vice.

19. Pinion flange nut (1) and washer (2) using J 8614-01
to hold the flange (figure 5).
20. Pinion flange using J 8614-01 (figure 6).
21. Pinion (14) from the pinion cage (10).
* Place the cage into an arbor press as shown
in figure 7 and press the pinion from the cage.
Do not let the pinion fall to the floor.
22. Collapsible spacer (12) from the pinion.
23. Inner bearing (13) from the pinion (14).
e Press the bearing from the pinion using
J 22912-01 (figure 8).
24. Pinion seal (5) from the pinion cage.
e Drive the seal from the cage with a hammer
and punch.
25. Front bearing (6) from the cage.
26. Bearing cups from the pinion cage.
27. Pilot bearing (15) from the axle housing using a
hammer and brass drift (figure 9).

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION
It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.
Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.

AXLE HOUSING
IP Inspect

e The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

» The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

» The housing for cracks. Replace the housing if any
cracks are found.

e The housing for foreign material such as metal
chips, dirt, or rust. Refer to “Cleaning” in this
section.

DIFFERENTIAL
. » Inspect

» Pinion gear shaft for unusual wear.

e Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

» Thrust washers for wear.

» The fit of the differential side gears in the differential
case.

* The fit of the side gears on the axle shafts.

« Differential case for cracks and scoring.

* Replace all worn parts.
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Pinion Pilot Bearing
Axle Vent Tube

Axle Housing

Differential Side Bearing
Bearing Adjusting Nut
Bearing Cap

Adjusting Nut Lock

Bolt

Gasket

Cover

Bolt

Brake Line Clip

Washer

Bolt

Side Gear

Side Gear Thrust Washer
Pinion Gear Thrust Washer

32. Pinion Gear Set

33. Pinion Cross Shaft
34. Differential Case
35. Washer

36. Ring Gear Bolt

37. Brake Backing Plate

38. Bolt
39. Axle Shaft Seal
40. Bearing
41. Retaining Ring
42. Bearing
6. Pinion Front Bearing 43. Lock Nut
7. Bolt 44. Key
8. Washer 45. Retaining Ring
9. Brake Line Clip 46. Bolt
1 Pinion Nut 10. Pinion Cage 47. Axle Shaft
2. Washer 11 Shim 48. Gasket
3. Pinion Flange 12. Collapsable Spacer 49. Wheel Stud
4. Slinger 13. Pinion Rear Bearing 50. Wheel Hub
5. Pinion Oil Seal 14. Pinion and Ring Gear Set 51 Brake Drum

F-05900

Figure 1—Rear Axle Components
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Figure 4—Removing the Pinion Cage Figure 7—Pressing the Drive Pinion
from the Cage



PINION AND RING GEAR
Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are

both replaced any time a replacement of either is
necessary.

Figure 9—Removing the Pilot Bearing
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BEARINGS
I? Inspect

Bearings visually and by feel.

The bearings should feel smooth when oiled and
rotated while applying as much hand pressure as
possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scoring.

Bearings and cups are only replaced as sets.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.

SHIMS
L* Inspect

» Shims for cracks and chips. Damaged shims should
be replaced with an equally sized service shim.

ASSEMBLY OF THE REAR AXLE

PINION ASSEMBLY
-« Install or Connect (Figure 1)

Tools Required:

J 24433 Rear Pinion Bearing Cone Installer
J 8092 Driver Handle
J 8608 Outer Pinion Bearing Cup Installer
J 8614-01 Pinion Flange Holder

» Lubricate all parts with axle lubricant.

1 Pinion rear bearing (13) onto the pinion.

« Press the bearing onto the pinion using

J 24433 (figure 10).
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2. Outer pinion bearing cup (6) using J 8608 and

J 8092.

3. Inner pinion bearing cup (13) using J 24432 and

J 8092.
4. A new collapsible spacer (12) to the pinion.
5. Pinion (14) into the pinion gage (10).
6. Pinion outer bearing (6) onto the pinion.
¢ Press the bearing onto the pinion.
7. Pinion oil seal (5) using J 24434 and J 8092.

8. Pinion flange oil deflector (4) and pinion flange (3) to

the pinion splines.
9. Washer (2) and a new pinion nut (1).
» Place the pinion cage assembly into the vice.
10. Flange holder J 8614-01 to the pinion flange.

Tighten (Figure 11)

e The nut until the pinion end play is just taken
up. Rotate the pinion while tightening in order
to seat the bearings. Once there is no end play
in the pinion, the preload torque should be

checked.

¢ Remove J 8614-01. Using an inch-pound
torque wrench, check the pinion preload by
rotating the pinion with the wrench. Preload
should be at or below 2.8 to 4.0 N m (25 to 35
in. Ibs.) for new bearings, or 0.56 to 1.7 N'm

(5-15 in. Ibs.) for used bearings (figure 12).

e If the preload torque is below the preloads
given above, continue torquing the nut in small
increments. Check the preload after each
tightening. Each tightening increases the
bearing preload by several pounds. If the
bearing preload is exceeded, the pinion will
have to be removed, and a new collapsible

spacer installed.

e Once the preload has been obtained, rotate
the pinion several times to assure that the
bearings have seated. Recheck the preload,

and adjust if necessary.

11 Pinion cage (10) to the axle housing. Refer to

“Pinion Installation” in this section.

PINION INSTALLATION

Install or Connect

Tools Required:

J 34943 Pinion Pilot Bearing Installer

J 8092 Driver Handle
Pinion pilot bearing (15) using J 34943 and J 8092
(figure 13).

» Bolt the guide plate to the axle housing.

» Place the bearing (15) onto the guide.

» Drive the bearing into the housing. The part
number of the bearing must face the pinion
flange.

Measure the pinion bearing shims (11). If a new
pinion and ring gear set is installed, the pinion
bearing shim pack must be adjusted.
Examine the heads of the new and old drive pinions.
Compare these codes, and adjust the pinion
bearing shim pack accordingly. The chart in figure
14, shows the proper adjustment to be made to the
shim pack.
Pinion service shims are available in sizes from
0.006 to 0.024-inch.
If the original pinion is being used, the original
pinion shims should also be used.
Pinion bearing shims (11) to the pinion cage.

¢ The shims, housing, and cage must be clean.
The pinion cage (10) to the axle housing (figure 15).
Cage bolts (7).

a Tighten
¢ The bolts to 88 N m (65 ft. Ibs.).

DIFFERENTIAL CASE ASSEMBLY

Install or Connect (Figure 1)

Tools Required:
J 24429 Side Bearing Adjustment Spanner
J 8092 Driver Handle
J 8107 Side Bearing Puller Plug

e Lubricate all parts with rear axle lubricant.
1 Differential pinion gears (32) and thrust washers (31)

to the spider (33).
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Figure 14—Pinion Depth Codes

Figure 15—Installing the Pinion Cage
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Figure 16—Installing the Ring Gear to Case

. Differential side gears (29) and thrust washers (30)

to the differential case halves in their original
locations.

. Differential spider (33) to the differential.
. The case halves.

< Align the scribe marks on the case halves.

Check that the mating surfaces of the differential
case and the ring gear are clean and burr free.

. Ring gear (14) to the differential (figure 16).

e Thread two left-hand threaded studs into the
ring gear on opposite sides.

* Place the ring gear onto the case, and align
the holes in the case with the studs.

» Press the ring gear onto the case far enough
to start the bolts using J 8107 to protect the
differential from the press ram.

. New ring gear bolts (36).

« Tighten the ring gear bolts alternately in

stages gradually pulling the ring gear onto the
differential case.
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Tighten

» The ring gear bolts in sequence to 163 N-m
(120 ft. Ibs.).

7. Differential side bearings (18) using J 24429 and

J 8092 (figure 17).

» Place J 8107 into the differential on the side
opposite of bearing installation to protect the
differential case.

 Drive the bearing onto the case using J 24429
and J 8092.

8. Differential case (34) to the axle housing. Refer to

"Side Bearing Preload Adjustment” in this section.

SIDE BEARING PRELOAD ADJUSTMENT
« The differential side bearing preload is adjusted by

two adjusting nuts in the differential bearing bore.
The bore and the bearing cap provide the mating
threads for the bearing nut.

« The differential must be initially preloaded in order

to determine the backlash of the gear set. After the
backlash has been set, the final bearing preload is
set.

-»+ Install or Connect (Figure 18)

Tool Required:
J 24429 Side Bearing Backlash Spanner
Wrench

1 The bearing cups (20) to the differential bearings in

their original locations.

2. Differential assembly to the axle housing.
3. Adjusting nuts (19).
4. Bearing caps (20) and bolts (28) in their original

positions.
» Assembly the caps loosely.

» Loosen the right side adjusting nut, and tighten the

left side nut using J 24429 until the ring gear
contacts the drive pinion. Do not force the gears into
contact. This is the zero lash point.

» Back off the left adjusting nut approximately two

slots to obtain the initial backlash adjustment.

5. Adjusting nut lock (21) and lock bolt (22) to the left

nut.

* Do not tighten.

Tighten the right adjusting nut firmly to force the
case into solid contact with the left adjusting nut.
Rotate the pinion several times to seat the bearings.
Loosen the right adjusting nut until it is free from its
bearing.

Tighten the right adjusting nut until it just contacts
the bearing. Additionally tighten the nut two slots for
used bearings, or three slots if new bearings are
installed.

Adjusting nut lock (21) and lock bolt (22) to the left
nut.

« Do not tighten.

e The bearing cap bolts (28) to 183 N-m (135 ft.
Ibs.).
Measure the ring gear to pinion backlash. Refer to
“Backlash Adjustment” in this section.

BACKLASH ADJUSTMENT
1 Install a dial indicator to the case using a magnetic

base (figure 19).

2. Place the indicator stem at the heel end of a tooth.

» Set the dial indicator so that the stem is in line
with the gear rotation and perpendicular to the
tooth angle.

3. Check and record the backlash at three or four

points around the ring gear.

e The pinion must be held stationary when
checking backlash.

e The backlash should be the same at each
point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 (0.002-inch),
check for burrs, a distorted case flange,
uneven bolting conditions, or foreign matter
between the case and the ring gear.

4. The backlash at the minimum lash point measured

should be between 0.125-0.200 mm
(0.005-0.008-inch). The maximum acceptable
reading is 0.076-0.203 mm (0.003-0.008-inch).



5. If the reading is too high, remove the adjusting nut
locks, and loosen the right nut one slot, and tighten
the left nut one slot (figure 18).

6. If the reading is too low, remove the adjusting nut
locks, and loosen the left nut one slot, and tighten
the right nut one slot.

» The side bearing preload will remain set, as long as
the adjusting nut is tightened an equal amount to
the nut which was loosened.

FINAL ASSEMBLY
Install or Connect (Figure 1)

Drive axles. Refer to the proper service manual.
Cover gasket (23) and cover (24) to the housing.
Cover bolts (25).

Tighten

. The cover bolts (25) to 27 N-m (20 ft. Ibs.).
4. Axle housing to the vehicle. Refer to the proper
service manual.
5. Lubricant to the rear axle.

GEAR TOOTH
PATTERN CHECK

Checking the ring ger to pinion tooth pattern is to be
done only after setting up the axle according to the
methods in this section. The pattern check is NEVER to
be used as an initial check, or instead of checking pinion
depth and backlash adjustments. This check is only to be
used to verify the correct adjustment of the gear set after
setup.

1 Wipe all oil out of the carrier, and carefully clean

each tooth of the ring gear (figure 20).

2. Use gear marking compond 1052351 or equivalent
and apply this mixture sparingly to all ring gear
teeth, using a medium-stiff brush. When properly
used, the area of pinion tooth contact will be visible
when hand load is applied.

3. Tighten the bearing cap bolts to the specified
torque.

IO’ fe-INCH RING GEAR 4B4-9

4. Expand the brake shoes until a torque of 40 to 50 ft.
Ibs. is required to turn the pinion.
A test made without loading the gears will not give a
satisfactory pattern. Turn the pinion flange with a
wrench so that the ring gear rotates one full
revolution, then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.

5. Observe the pattern on the ring gear teeth and
compare this with figure 21.

ADJUSTMENTS AFFECTING
TOOTH CONTACT

Two adjustments can be made which will affect tooth
contact pattern: backlash, and the position of the drive
pinion in the carrier. The effects of bearing preloads are
not readily apparent on hand loaded tooth contact pattern
tests; however, these adjustments should be within
specifications before preceeding with backlash and drive
pinion adjustments.

The position of the drive pinion is adjusted by
increasing or decreasing the distance between the pinion
head and the centerline of the ring gear. The shim is used
in the rear axle to compensate for manufacturing
tolerances. Decreasing the distance will move the pinion
closer to the centerline of the ring gear. Increasing the
distance will move the pinion farther away from the
centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims and/or adjusting nuts, which move the
entire case and ring gear assembly closer to, or farther
from, the drive pinion. (The adjusting shims are also used
to set side bearing preload.)

If the thickness of the right shim is increased (along
with decreasing the left shim thickness), backlash will
increase.

The backlash will decrease if the left shim thickness is
increased (along with a decrease in right shim thickness).
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LOW FLANK CONTACT
DECREASE PINION SHIM

TOE CONTACT
INCREASE BACKLASH

HEEL CONTACT
DECREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

F-02018

Figure 21—Gear Tooth Pattern
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SPECIFICATIONS

10V2-INCH RING GEAR AXLE (CORPORATE)

FASTENER Nm FT. LBS.
RING GEAN BOITS...iiiiiiiiiieiiiiee ittt ettt e s teeeeataeessbeeestseesraeeeessbeeeareeeennnas 163 120
Bearing Cap BoOIIS.......uiiiiiiiiiii it e e e e e e e e et ae e e ee e e aaeeens 183 135
AXIE COVET BOIES ..ottt e et eveeeeeaib— e e e e e s stb e e e e s s e e e e e aaaaees 27 20
AdJUSTING NUE LOCK B OIES ...ttt s teee et e e st saee e sbe e e e et e e 30 22

SPACER AND SHIM SIZES SIZE
Pinion Bearing ShiMS...ccccciiiii e 0.006- nch
0.007- nch
0.008- nch
0.009- nch
0.010- nch
0.011- nch
0.012- nch
0.013- nch
0.014- nch
0.015- nch
0.016- nch
0.017- nch
0.018- nch
0.019- nch
0.020- nch
0.021- nch
0.022- nch
0.023- nch
0.024- nch

(U] o 1 g o= Y o | SRR 80W-90 GL-5
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SPECIAL TOOLS

J 8614-01

J 22888

3. J 8608

Pinion Flange Remover

Side Bearing Remover

Rear Pinion Bearing Cup Installer

Driver Handle

Rear Pinion Bearing Cone Installer

Side Bearing Adjustment Spanner

Rear Pinion Bearing Cone Remover

Pinion Pilot Bearing Installer (Not lllustrated)

Special Tools

J 8092

J 24433

J 24429

J 22912-01

F-04662
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934-INCH RING GEAR

DESCRIPTION

The Dana 934inch ring gear rear axle uses a
conventional ring and pinion gear set to transmit the
driving force of the engine to the rear wheels. This gear
set transfers this driving force at a 90 degree angle from
the propeller shaft to the drive shafts.

This axle is full-floating. The axle shaft is supported at
the wheel ends by the wheel hubs. The bolts that attach
the shaft to the hub, support the axle at the hub. The
splined end of the shaft is supported by the differential.

The pinion gear is supported by two tapered roller
bearings. The pinion depth is set by a shim pack between
the inner pinion bearing cup and the rear axle housing.
The pinion bearing preload is set by a shim pack at the
front of the axle housing between the bearing cone and
the pinion gear.

The ring gear is bolted onto the differential case with
right-hand thread bolts.

The differential case is supported in the case by two
tapered roller bearings. The differential and ring gear are
located in relationship to the pinion by using selective
shims between the bearings and the differential case. To
move the ring gear, shims are deleted from one side and
an equal amount are added to the other side. Differential
side bearing preload is set by the axle housing. (The axle
housing is spread to remove the differential from the
housing). When the spreader is removed, the housing
sets the bearing preload.

Two bearing caps are used to hold the differential into
the rear axle housing.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a hub seal,
and RTV between the differential cover and the rear axle
housing.

All Dana axles are identified by the part number on the
right axle tube next to the manufacturing date which is
next to the carrier. The model number is cast on the ear of
the carrier. The carrier cover does not have a drain plug.

CHECK THE AXLE
BEFORE DISASSEMBLY

If> Inspect

* Remove the axle cover from the rear axle and drain
the axle lubricant into a suitable container.

1 The ring gear backlash. Refer to “Backlash
Adjustment” in this section. This information can be
used to determine the cause of the axle problem. It
will also help when setting up the shim packs for
locating and preloading the differential case.

2. The case for metal chips and shavings. Determine
where these chips and shavings come from, such as
a broken gear or bearing cage.
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Determine the cause of the axle problem before
disassembly if possible.

DISASSEMBLY OF THE
REAR AXLE

Remove or Disconnect (Figure 1)

Tools Required:
J 24385-01 Differential Housing Spreader
J 29721 Differential Side Bearing Remover
J 29721-70 Side Bearing Adapters
J 8107-3 Side Bearing Puller Plug
J 8614-01 Pinion Flange Holder
» Place the rear axle in a suitable support.
1. The differential cover bolts (17) and the differential
cover (14) (figure 2).
e Drain the gear lubricant into a proper
container.
Axle shafts (38). Refer to the proper service manual.
3. Bearing cap bolts (19) (figure 3).
4. Bearing caps (18).

* The mating letters are stamped on the caps
and the axle housing. The caps are to be
reassembled exactly as removed.

« Assemble J 24385-01 to the differential housing as
shown in figure 4.

« Assemble the dial indicator as shown in figure 4.
Preset the gage at least 0.020-inch, and then rotate
the gage housing to zero the dial.

N

NOTICE: Do not spread the differential carrier
more  than 0.38 mm  (0.015-inch).
Over-spreading the carrier can damage or
distort the carrier.

» Spread the carrier while examining the dial
indicator. Do not spread the carrier more than 0.38
mm (0.015-inch).

5. Differential case (22) from the carrier (1) using two
pry bars (figure 5).

6. The spreader J 24385-01 from the carrier (1).

7. Bearing cups (20).

e Mark the cups as left and right, and place
them with the proper bearing caps.

8. Differential side bearings (20) using J 29721,
J 29721-70, and J 8107-3 (figure 6).

¢ Mark the bearings as left and right, and place
them with the proper bearing caps and cups.

9. Differential shims (21).

* Mark the shims as left or right.
10. Ring gear bolts (23).

* Place shop towels over the vice jaws. Put the

differential case in the vice (figure 7).

NOTICE: Do not pry the ring gear from the case,
this will damage the ring gear and the
differential case.

11 Ring gear (2) from the differential case using a
rawhide hammer.
* Ring gear (2) from the vise.
« Put the differential case in the vise.

12.

14.

16.

17.

20.

21.

22.
23.

24.

25

Lock pin (29) from the differential using a hammer
and a punch (figure 8).

Pinion shaft (28) using a hammer and a brass drift
(figure 9).
Differential pinion gears (24) and thrust washers
(26).
* Rotate the side gears until the pinion gears
are in the opening of the differential (figure
10).
Differential side gears (25) and thrust washers (27).
« Mark the gears and washers as left and right.

Replace the carrier cover (14) using two bolts (17) to
keep the pinion from falling to the floor.

.. Inspect

« Drive pinion bearing preload (figure 11).

e For looseness of the pinion assembly by
moving it back and forth. (Looseness indicates
excessive bearing wear).

Pinion nut (12) and washer (11) using J 8614-01 to
hold the pinion (figure 12).

Pinion flange (10) using J 8614-01 (figure 13).
Pinion (2) from the carrier using a rawhide hammer
to tap the pinion (figure 14).
Carrier cover (14) and the pinion (2).
Pinion preload shims (6).
« Keep the shims together on the bench.
Pinion seal (9).
Pinion outer bearing (7) and oil slinger (8).

Bearing cups (3) and (7) from the axle housing using
a hammer and a punch (figure 15).

* Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other.

Pinion adjusting shims (4) and baffle (5).
« Keep the shims together on the bench.

Pinion inner bearing (3) using J 29721 and
J 29721-70 (figure 16).

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.
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Axle Housing

Ring Gear and Pinion Set
Inner Pinion Bearing
Shims

Preload Shims

Bearing

Slinger

Pinion Oil Seal

Pinion Flange

11

12.
14.
16.
17.
18.
10.
20.
21

. Washer
Pinion Nut
Cover

Plug

Bolt
Bearing Cap
Bolt
Bearing
Shim

22.
23.
24.
25.
26.
27.
28.
29.

37.
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Differential Case

Ring Gear Bolt

Pinion Gear

Side Gear

Pinion Thrust Washer
Side Gear Thrust Washer
Pinion Shaft

Roll Pin

ID Tag

Figure 1—Rear Axle Components

F-05909
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Figure 4—Spreading the Differential Case Figure 7—Removing the Ring Gear
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F-04762

Figure 9—Removing the Pinion Shaft Figure : 2 —Removing the Drive Pinion Nut

Figure 10—Removing the Pinion Gears Figure 13—Removing the Pinion Flange
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AXLE HOUSING

I?

Inspect

The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

The housing for cracks. Replace the housing if any
cracks are found.

The housing for foreign material such as metal
chips, dirt, or rust. Refer to “Cleaning” in this
section.

DIFFERENTIAL

L*

Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

Thrust washers for wear.

The fit of the differential side gears in the differential
case.

The fit of the side gears on the axle shafts.
Differential case for cracks and scoring.

Replace all worn parts.

PINION AND RING GEAR

L*

Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS

L*

Inspect

Bearings visually and by feel.

The bearings should feel smooth when oiled and
rotated while applying as much hand pressure as
possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scoring.

Bearings and cups are only replaced as sets.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.



SHIMS
IP Inspect

e Shims for cracks and chips. Damaged shims should
be replaced with an equally sized service shim.

ASSEMBLY OF THE REAR AXLE

PINION ASSEMBLY

DIFFERENTIAL CASE ASSEMBLY
Install or Connect (Figure 1)

Lubricate all parts with rear axle lubricant.
New side gear thrust washers (27) to the side gears
(25).

2. Side gears (25) to the differential case.

« Place the side gears in place on the same side
as removed (figure 17).

3. Pinion gears (24) to the differential without the thrust
washers (26).

» Place the pinion gears onto the side gears so
that the holes in the pinion gears are 180
degrees apart.

« Rotate the pinion gears into place, and verify
that the pinion gears line up with the pinion
shaft holes.

4. New pinion thrust washers (26).

* Rotate the pinion gears toward the differential
opening just enough to slide in the pinion
thrust washers.

5. Pinion shaft (28).

« Align the lock pin holes in the case and the
shaft.

6. Lock pin (29) (figure 18).

» Peen metal from the case over the lock pin.
Check that the mating surfaces of the differential
case and the ring gear are clean and burr free.
Ring gear (20 to the differential case (22).

e Thread two studs into the ring gear on

opposite sides.

DANA REAR AXLES 4B5-7

Figure 18—Installing the Lock Pin

« Press the ring gear onto the case, and align
the holes in the case with the studs.

8. New ring gear bolts (23) (figure 19).

« Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

e The new ring gear bolts in sequence to 150
N m (110 ft. Ibs.). Refer to “ Specifications” for
bolt information.
9. Master differential bearings D-117 (Miller Tools) to
the differential (figure 20).
* Refer to “Determining Total Shim Pack Size” in this
section.

DETERMINING TOTAL DIFFERENTIAL SHIM
PACK SIZE

1 Assemble the differential case (22) to the axle
housing. The pinion must not be installed.

Figure 19—Installing the Ring Gear Bolts
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. Mount a dial indicator having a minimum travel of
0.200-inch with a magnetic base on the ring gear
bolt side of the housing (figure 21).

. Force the differential assembly as far as possible in
the direction towards the indicator.

. Preload the dial indicator one half of its travel. Place
the tip of the indicator on a flat surface on the
differential, just next to a ring gear bolt. Mark this
location with a piece of chalk.

. Zero the dial indicator. |,

. Force the differential assembly in the opposite
direction as far as it will go. Repeat this step until
the same reading is obtained. Record the number of
thousandths that the dial indicator traveled, not the
reading on the dial. This will be the measurement of
the shim pack without the bearing preload (which
will be added later).

. Remove the dial indicator from the axle.

. Remove the differential case from the axle housing.
Do not remove the master bearings from the
differential.

Figure 21—Determining Differential Shim Pack

PINION DEPTH ADJUSTMENT

Tools Required:

D-120 Master Pinion Block (Miller)

D-116-1 Pinion Height Block (Miller)

D-116-2 Master Discs (Miller)

D-115-3 Arbor (Miller)

D-115 Scooter Gage (Miller)
Clean the carrier bores and all the tools. The pinion
bore must be free of nicks and dirt.

. Install D-120 to the pinion bore (figure 22).
. Place D-116-2 onto D-115-3.
. Install the arbor and discs into the axle housing

(figure 23).

. Install D-116-1 onto D-120 and against the arbor

(figure 24).

. Place D-115 onto the height block (figure 25).

» Place the gage on the lower step of the height
block. Push the gage down on the height
block. While applying pressure, set the dial
indicator at zero.

. Slide the gage over the arbor (figure 26).

Figure 23—Arbor and Discs



Figure 24—Pinion Height Block
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Figure 27—Measuring the Shims

8. Record the reading at the point of greatest

deflection (when the dial indicator needle is
centered between movement to the left and to the
right).

e This reading indicates the amount of shims
needed for a nominal pinion setting. The
pinion marking may change the pinion depth
by adding or deleting shims from the nominal
pinion setting.

A positive (+) pinion marking indicates that the
distance between the ring gear centerline and the
pinion head must increase by the number of
thousandths marked on the pinion. This means that
the shim pack will decrease by the same number of
thousandths.

A negative (-) pinion marking indicates that the
distance between the ring gear centerline and the
pinion head must decrease by the number of
thousandths marked on the pinion. This means that
the shim pack will increase by the same number of
thousandths.

A pinion etched zero (0) will use the nominal setting
as determined in this procedure.

. Measure each shim separately with a micrometer

and add them together to obtain the total shim pack
thickness. If a baffle (5) or slinger is used, these
must also be measured and included in the shim
pack (figure 27).

PINION INSTALLATION

Install or Connect

Tools Required:
J 7818 Front Pinion Bearing Cup Installer
J 5590 Rear Pinion Bearing Cone Installer
D111 Cup Installer (Miller)
C-4171 Handle (Miller)
J 8092 Handle
J 8614-01 Pinion Flange Remover

1, Place the required amount of shims (and baffle if

used) in the inner bearing bore.
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2. Drive the inner bearing cup into the axle assembly

using D111 and C-4171. The cup must be seated on
the shims (figure 28).

. Drive the outer bearing cup into the axle assembly
using J 7818 and J 8092 (figure 29).

. Inner bearing cone (and slinger if used) on pinion.
Drive the bearing onto the pinion shaft using J 5590
(figure 30).

Pinion into the axle housing.

Outer pinion bearing (7) (and slinger if used).

Do not assemble the preload shims or pinion oil seal
at this time.

Pinion flange (10).

Washer (11) and pinion nut (12).

Tighten

The nut (12) while holding the pinion with
J 8614-01. Tighten the nut until it requires a
torque of 1.13 N-m (10 in. Ibs.) to rotate the
pinion (figure 31). Rotate the pinion several
times to seat the bearings and assure a more
accurate reading pinion depth setting.

Figure 29—Installing the Pinion Front Cup
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Figure 30—Installing the Inner Bearing

9. Pinion depth checking tools D-116-1, D-116-2,
D-115-3, and D-115 to the top of the pinion.

Place the discs and arbor into the differential
bearing bore.

Place the pinion height block on top of the
pinion.

Set the dial indicator at zero (0) and slide the
scooter gage across the arbor (figure 32).
The indicator will turn to the right or to the left
at the point of greatest deflection, depending
on the pinion marking.

The needle will move to the left if the pinion is
marked (+).

The needle will move to the right if the pinion
is marked (-).

If the indicator reading is within 0.05 mm
(0.002-inch) of the pinion marking, the pinion is
correctly set. If the pinion depth does not meet
specifications, change the shim pack by the
amount the indicator needle is from the pinion
marking.

Figure 31—Checking the Pinion Preload



10.

12.

13
14.

Figure 32—Checking the Pinion Depth Setting

Remove the pinion nut (12), washer (11), pinion
flange (10), slinger (8) and bearing cone (7).
Preload shims (6).

* Install the shims that were removed, or
measure the old shims and replace them with
new shims if necessary.

Outer bearing (7) and slinger (8).

Apply a light coat of axle lubricant to the pinion seal
lip.

Outer pinion oil seal (9) using D-163 (National)
sealer installer (figure 33).

Pinion flange (10).

Washer (11) and a new pinion nut (12).

Q Tighten (Figures 34 and 35)

The nut (12) while holding the pinion with
J 8614-01. Tighten the nut until it requires a
torque of 2.26-4.53 N m (20-40 in. Ibs.) to
rotate the pinion.

Remove shims to increase the preload.

Add shims to decrease the preload.

Figure 33—Installing the Pinion Seal
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ASSEMBLING THE DIFFERENTIAL TO THE AXLE
HOUSING

Tools Required:

J 23690 Differential Side Bearing Installer

J 8092 Driver Handle

J 24385-01 Differential Carrier Spreader
Assemble the differential case (22) with master
bearings installed to the axle housing. The pinion
must be installed.

. Mount a dial indicator having a minimum travel of

0.200-inch with a magnetic base on the ring gear
bolt side of the housing (figure 36).

. Place the indicator tip on the chalk mark made

earlier.

. Force the ring gear into mesh with the pinion. Rock

the ring gear to allow the teeth of the gears to mesh.

. While the force is still applied to the differential

case, set the dial indicator to zero.

. Force the differential case away from the pinion

gear to obtain an indicator reading. Repeat this
action until a consistant reading is obtained. This
will be the size of the left shim pack.

Figure 35—Checking Pinion Preload
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10.

11.

Remove the indicator and the differential case from
the carrier.

. Remove the master bearings from the differential

case.
Using the total shim pack size determined earlier,
(Refer to “ Determining Total Differential Shim Pack
Size” in this section) subtract the reading found in
step 6 from the total reading. The reading found in
step 6 will be the shim size on the ring gear side.
The remaining portion of the shim pack will be used
on the side opposite the ring gear. Add an additional
0.38 mm (0.015-inch) of shims to the side opposite
the ring gear to preload the bearings.

Place the proper shims on the differential side
bearing hub (ring gear side) and drive the
differential bearing onto the hub using J 23690 and
J 8092 (figure 37).

Place the proper shims on the differential side
bearing hub (opposite the ring gear) and drive the
differential bearing onto the hub using J 23690 and
J 8092.

F-04725

Figure 37—Installing the Differential Bearings

12. Assemble J 24385-01 to the axle housing as shown
in figure 38.

13. Assemble the dial indicator as shown in figure 38.
Preset the gage at least 0.020-inch, and then rotate
the indicator housing to zero the dial.

NOTICE: Do not spread the differential carrier
more than 0.38 mm (0.015-inch).,
Over-spreading the carrier can damage or
distort the carrier.

14. Spread the carrier while examining the dial
indicator.
15. Remove the dial indicator.
16. Place the bearing cups (20) onto the bearings.
17. Install the differential assembly into the carrier.
* Use a rawhide hammer to seat the differential
assembly in the axle housing (figure 39).
18 Remove the spreader.
19. Install the bearing caps (18) in their original
positions.
20. Install the bearing cap bolts (19).

Figure 39—Installing the Differential Case



Figure 40—Measuring Backlash

Tighten

e The bearing cap bolts (19) to 115 N m (85 ft.
Ibs.).

CHECKING BACKLASH

1 Mount a dial indicator with a magnetic base to the
axle housing as shown in figure 40.

2. Place the indicator tip at the heel end of the tooth.

3. Check the backlash at three equally spaced points.
The backlash should be 0.13-0.23 mm
(0.005-0.009-inch). The measurement must not vary
more than 0.05 mm (0.002-inch) between the points
checked.

4. High backlash is corrected by moving the ring gear
closer to the pinion.

5. Low backlash is corrected by moving the ring gear
away from the pinion.

DANA REAR AXLES 4B5-13

Figure 41—Installing the Axle Cover

6. To adjust the backlash, the differential case must be
removed from the housing, then the differential
bearings removed, and the proper number of shims
moved from one side to the other.

FINAL ASSEMBLY

- Install or Connect

1. Drive axles. Refer to the proper service manual.
2. RTV to the axle cover.
3. Axle cover (14) to the housing (figure 41).

Tighten

» The cover bolts (17) to 47 N m (35 ft. Ibs.).
4. Axle housing to the vehicle. Refer to the proper

service manual.
5. Lubricant to the rear axle (after the RTV has cured).

102/2-INCH RING GEAR

DESCRIPTION

The Dana 10VU2inch ring gear rear axle uses a
conventional ring and pinion gear set to transmit the
driving force of the engine to the rear wheels. The gear
set transfers this driving force at a 90 degree angle from
the propeller shaft to the drive shafts.

This axle is full-floating. The axle shaft is supported at
the wheel ends by the wheel hubs. The bolts that attach
the shaft to the hub, support the axle at the hub. The
splined end of the shaft is supported by the differential.

The pinion gear is supported by two tapered roller
bearings. The pinion depth is set by a shim pack between
the inner pinion bearing cup and the rear axle housing.
The pinion bearing preload is set by a shim pack at the
front of the axle housing between the yoke and the pinion
gear.

The ring gear is bolted onto the differential case with
right-hand thread bolts.

The differential case is supported in the case by two
tapered roller bearings. The differential and ring gear are
located in relationship to the pinion by using selective
shims between the bearings and the differential case. To
move the ring gear, shims are deleted from one side and
an equal amount are added to the other side. Differential
side bearing preload is set by the differential shim packs.

Two bearing caps are used to hold the differential into
the rear axle housing.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a hub seal,
and a gasket between the differential cover and the rear
axle housing.

Two models of the Dana 101/2-inch are covered here:
the B or U Model, and the Heavy Duty Model.
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Figure 42—Rear Axle Components
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All Dana axles are identified by the part number on the
right axle tube next to the carrier. The model number is
cast on the carrier. The carrier cover does not have a
drain plug. There is afill plug on the cover.

DANA REAR AXLES 4B5-15

Figure 44—Removing the Bearing Cap

. Bearing cap bolts (19) (figure 44).
. Bearing caps (18).

e The mating letters are stamped on the caps
and the axle housing. The caps are to be

CHECK THE AXLE
BEFORE DISASSEMBLY

Inspect

Remove the axle cover from the rear axle and drain
the axle lubricant into a suitable container.

The ring gear backlash. Refer to “Backlash
Adjustment” in this section. This information can be
used to determine the cause of the axle problem. It
will also help when setting up the shim packs for
locating and preloading the differential case.

. The case for metal chips and shavings. Determine
where these chips and shavings come from, such as
a broken gear or bearing case.

Determine the cause of the axle problem before
disassembly if possible.

DISASSEMBLY OF THE
REAR AXLE

Remove or Disconnect (Figure 42)

Tools Required:
J 24385-01 Differential Housing Spreader
J 29721 Differential Side Bearing Remover
J 29721-70 Side Bearing Adapters
J 8107-3 Side Bearing Puller Plug
D-166 Differential Case Holding Fixture
J 8614-01 Pinion Flange Holder
Place the axle in a suitable support.
. The differential cover bolts (17) and the differential
cover (14) (figure 43).
e Drain the gear lubricant into a proper
container.

2. Axle shafts (40). Refer to the proper service manual.

reassembled exactly as removed.
» Assemble J 24385-01 to the differential housing as
shown in figure 45.
* Assemble the dial indicator as shown in figure 45.
Preset the gage at least 0.020-inch, and then rotate
the gage housing to zero the dial.

NOTICE: Do not spread the differential carrier
more than 0.38 mm (0.015-inch).
Over-spreading the carrier can damage or
distort the carrier.

» Spread the carrier while examining the dial
indicator. Do not spread the carrier more than 0.38
mm (0.015-inch).

5. Differential case (22) from the carrier (1) using two
pry bars (figure 46).

6. The spreader J 24385-01 from the carrier (1).
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Figure 46—Removing the Differential

Bearing cups (20).
e Mark the cups as left and right, and place
them with the proper bearing caps.
Differential side bearings (20) using J 29721,
J 29721-70, and J 8107-3 (figure 47).
» Mark the bearings as left and right, and place
them with the proper bearing caps and cups.
9. Differential shims (21).
» Mark the shims as left or right.
10. Ring gear bolts (23).
Place shop towels over the vise jaws. Put the
differential case in the vise (figure 48).

NOTICE: Do not pry the ring gear from the case,
this will damage the ring gear and the
differential case.

11 Ring gear (2) from the differential case using a
rawhide hammer.
* Ring gear (2) from the vise.
e Put the differential case on D-166 (Miller tool) and
put the holding fixture into the vise.

Figure 47—Removing the Differential Side Bearings

12.

14.

16.

Lock pin (29) from the differential using a hammer
and a punch (figure 49).
Turn the differential over on D-166.
Pinion shaft (28) using a hammer and a brass drift
(figure 50).
Differential pinion gears (24) and thrust washers
(26).
* Rotate the side gears until the pinion gears
are in the opening of the differential (figure
51).
Differential side gears (25) and thrust washers (27).
» Mark the gears and washers as left and right.
Replace the carrier cover (14) using two bolts (17) to
keep the pinion from falling to the floor.

L* Inspect

« Drive pinion bearing preload (figure 52).
¢ Pinion assembly for looseness by moving it
back and forth. (Looseness indicates
excessive bearing wear).
Pinion nut (12) and washer (11) using J 8614-01 to
hold the pinion (figure 53).

Figure 49—Removing the Lock Pin



F-04762

Figure 50—Removing the Pinion Shaft

17.

20.

21

22.
23.

24.

25.
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F-04693
Figure 53—Removing the Drive Pinion Nut

Pinion flange (10) using J 8614-01 (figure 54).

Pinion (2) from the carrier using a rawhide hammer
to tap the pinion (figure 55).

Carrier cover (14) and the pinion (2).
Pinion preload shims (6).
« Keep the shims toether on the bench.
Pinion seal (9).
Pinion outer bearing (7) and oil slinger (8).

Bearing cups (3) and (7) from the axle housing using
a hammer and a punch (figure 56).

« Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other.

Pinion adjusting shims (4) and baffle (5).
« Keep the shims together on the bench.

Pinion inner bearing (3) using J 29721 and
J 29721-70 (figure 57).

Figure 54—Removing the Pinion Flange
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CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.

AXLE HOUSING
L* Inspect

e The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

* The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

» The housing for cracks. Replace the housing if any
cracks are found.

* The housing for foreign material such as metal
chips, dirt, or rust. Refer to “Cleaning” in this
section.

DIFFERENTIAL
I? Inspect

* Pinion gear shaft for unusual wear.

« Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

¢ Thrust washers for wear.

« The fit of the differential side gears in the differential
case.

e The fit of the side gears on the axle shafts.

« Differential case for cracks and scoring.

* Replace all worn parts.

PINION AND RING GEAR
L* Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.



BEARINGS
IP Inspect

Bearings visually and by feel.

The bearings should feel smooth when oiled and
rotated while applying as much hand pressure as
possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scoring.

Bearings and cups are only replaced as sets.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.

SHIMS
L* Inspect

» Shims for cracks and chips. Damaged shims should
be replaced with an equally sized service shim.

ASSEMBLY OF THE REAR AXLE

DIFFERENTIAL CASE ASSEMBLY
-»<" Install or Connect (Figure 42)

Tools Required:
D-136 Master Differential Bearings (Miller) H.D.
D-117 Master Differential Bearings (Miller)
 Lubricate all parts with rear axle lubricant.
1 New side gear thrust washers (27) to the side gears
(25).
2. Side gears (25) to the differential case.
« Place the side gears in place on the same side
as removed (figure 58).
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Figure 59—Installing the Lock Pin

. Pinion gears (24) to the differential without the thrust

washers (26).

* Place the pinion gears onto the side gears so
that the holes in the pinion gears are 180
degrees apart.

* Rotate the pinion gears into place, and verify

that the pinion gears line up with the pinion
shaft holes.

. New pinion thrust washers (26).

* Rotate the pinion gears toward the differential
opening just enough to slide in the pinion
thrust washers.

. Pinion shaft (28).

e Align the lock pin holes in the case and the
shaft.

. Lock pin (29) (figure 59).

» Peen metal from the case over the lock pin.

Check that the mating surfaces of the differential
case and the ring gear are clean and burr free.

. Ring gear (2) to the differential case (22).

e Thread two studs into the ring gear on
opposite sides.

¢ Press the ring gear onto the case, and align
the holes in the case with the studs.

. New ring gear bolts (23) (figure 60).

e Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

Tighten

e The new ring gear bolts in sequence to 149
N m (110 ft. Ibs.). Refer to “ Specifications” for
bolt information.

. Master differential bearings D-117 (Miller Tools) to

the differential (figure 61). D-136 (Miller) for H.D.
Axles.

Refer to “ Determining Total Shim Pack Size” in this
section.
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Figure 60—Installing the Ring Gear Bolts

DETERMINING TOTAL DIFFERENTIAL SHIM
PACK SIZE — B OR U MODEL
1 Assemble the differential case (22) to the axle

2.

housing. The pinion must not be installed.

Mount a dial indicator having a minimum travel of
0.200-inch with a magnetic base on the ring gear
bolt side of the housing (figure 62).

Force the differential assembly as far as possible in
the direction towards the indicator.

Preload the dial indicator one half of its travel. Place
the tip of the indicator on a flat surface on the
differential, just next to a ring gear bolt. Mark this
location with a piece of chalk.

Zero the dial indicator, while still forcing the
differential towards the dial indicator.

. Force the differential assembly in the opposite

direction as far as it will go. Repeat this step until
the same reading is obtained. Record the number of
thousandths that the dial indicator traveled, not the
reading on the dial. This will be the measurement of
the shim pack without the bearing preload (which
will be added later).

7.
8.

Remove the dial indicator from the axle.

Remove the differential case from the axle housing.
Do not remove the master bearings from the
differential.

DETERMINING TOTAL DIFFERENTIAL SHIM
PACK SIZE — HEAVY DUTY MODEL

1.

2.

Assemble the differential case (22) to the axle
housing. The pinion must not be installed.

Mount a dial indicator having a minimum travel of
0.200-inch with a magnetic base on the ring gear
bolt side of the housing (figure 62).

Install the outboard spacer between the master
bearing and the axle housing on the ring gear side.
Force the differential assembly as far as possible in
the direction towards the indicator.

Preload the dial indicator one half of its travel. Place
the tip of the indicator on a flat surface of the
differential, just next to a ring gear bolt. Mark this
location with a piece of chalk.

. Zero the dial indicator, while still forcing the

differential towards the indicator.

Force the differential assembly in the opposite
direction as far as it will go. Repeat this step until
the same reading is obtained. Record the number of
thousandths that the dial indicator traveled, not the
reading on the dial. This reading plus the spacer
measurement Wil be the thickness of the spacer
and shims required.

. Remove the dial indicator from the axle.

Remove the differential case from the axle housing.

. Remove the spacer (43) from the housing.

Do not remove the master bearings from the
differential.

PINION DEPTH ADJUSTMENT

Tools Required:
D-120 Master Pinion Block (Miller) (60 and
70V)
D-137 Master Pinion Block (70B and 70 H.D.)
D-116-1 Pinion Height Block (Miller)
D-116-2 Master Discs (Miller)
D-115-3 Arbor (Miller)
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Figure 63—Master Pinion Block

D-115 Scooter Gage (Miller)

. Clean the carrier bores and all the tools. The pinion

bore must be free of nicks and dirt.

Install D-120 or D-137 to the pinion bore (figure 63).
Place D-116-2 onto D-115-3 (figure 64).

Install the arbor and discs into the axle housing.

Install D-116-1 onto D-120 and against the arbor
(figure 65).

. Place D-115 onto the height block (figure 66).

* Place the gage on the upper step of the height
block. Push the gage down on the height
block. While applying pressure, set the dial
indicator at zero.

Slide the gage over the arbor (figure 67).

. Record the reading at the point of greatest

deflection (when the dial indicator needle is
centered between movement to the left and to the
right).

Figure 64—Arbor and Discs
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Figure 65—Pinion Height Block
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* This reading indicates the amount of shims
needed for a nominal pinion setting. The
pinion marking may change the pinion depth
by adding or deleting shims from the nominal
pinion setting.

A positive (+) pinion marking indicates that the
distance between the ring gear centerline and the
pinion head must increase by the number of
thousandths marked on the pinion. This means that
the shim pack will decrease by the same number of
thousandths.

A negative (-) pinion marking indicates that the
distance between the ring gear centerline and the
pinion head must decrease by the number of
thousandths marked on the pinion. This means that
the shim pack will increase by the same number of
thousandths.

A pinion etched zero (0) will use the nominal setting
as determined in this procedure.

. Measure each shim separately with a micrometer
and add them together to obtain the total shim pack
thickness. If a baffle (5) or slinger is used, these
must also be measured and included in the shim
pack (figure 68).

PINION INSTALLATION

|-K-] Install or Connect

Tools Required:
J 7818 Front Pinion Bearing Cup Installer
J 5590 Rear Pinion Bearing Cone Installer
C-4204 Cup Installer (Miller)
C-4171 Handle (Miller)
J 8092 Handle
J 8614-01 Pinion Flange Remover
D-116-1 Pinion Height Block
D-116-2 Arbor Discs
D-115-3 Arbor
D-115-2 Scooter Gage Block

1 Place the required amount of shims (and baffle if

used) in the inner bearing bore.

2. Drive the inner bearing cup into the axle assembly

using C-4204 and C-4171. The cup must be seated
on the shims (figure 69).

. Drive the outer bearing cup into the axle assembly

using J 7818 and J 8092 (figure 70).

. Inner bearing cone (and slinger if used) on pinion.

Drive the bearing onto the pinion shaft using J 5590
(figure 71).
« If installing a new bearing, be certain that it is
the same width as the old bearing.
Pinion into the axle housing.
Outer pinion bearing (7) (and slinger if used).

Do not assemble the preload shims or pinion oil seal
at this time.

Pinion flange (10).
Washer (11) and pinion nut (12).

Tighten

The nut (12) while holding the pinion with
J 8614-01. Tighten the nut until it requires a
torque of 113 N-m (10 in. Ibs.) to rotate the

F-04718

Figure 70—Installing the Pinion Front Cup
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Figure 71—Installing the Inner Bearing

pinion (figure 72). Rotate the pinion several
times to seat the bearings and assure a more
accurate reading pinion depth setting.

9. Pinion depth checking tools D-116-1, D-116-2,
D-115-3, and D-115 to the top of the pinion.

Place the discs and arbor into the differential
bearing bore.

Place the pinion height block on top of the
pinion.

Set the dial indicator at zero (0) and slide the
scooter gage across the arbor (figure 73).

The indicator will turn to the right or to the left
at the point of greatest deflection, depending
on the pinion marking.

The needle will move to the left if the pinion is
marked (+).

The needle will move to the right if the pinion
is marked (-).

If the indicator reading is within 0.05 mm
(0002-inch) of the pinion marking, the pinion is
correctly set. If the pinion depth does not meet

Figure 72—Checking the Pinion Preload

10.

11.

12.

14.
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Figure 73—Checking the Pinion Depth Setting

specifications, change the shim pack by the
amount the indicator needle is from the pinion
marking.
Remove the pinion nut (12), washer (11), pinion
flange (10), slinger (8) and bearing cone (7).
Preload shims (6).

e Install the shims that were removed, or
measure the old shims and replace them with
new shims if necessary.

Outer bearing (7) and slinger (8).

Apply a light coat of axle lubricant to the pinion seal
lip.

Outer pinion oil seal (9) using D-163 (National)
sealer installer (figure 74).

Pinion flange (10).

Washer (11) and a new pinion nut (12).

Tighten (Figures 75 and 76)

The nut (12) while holding the pinion with
J 8614-01. Tighten the nut until it requires a
torque of 2.26-4.53 N m (20-40 in. Ibs.) to
rotate the pinion.

Figure 74—Installing the Pinion Seal
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* Remove shims to increase the preload.
» Add shims to decrease the preload.

ASSEMBLING THE DIFFERENTIAL TO THE AXLE
HOUSING — B OR U MODEL

Tools Required:

J 23690 Differential Side Bearing Installer

J 8092 Driver Handle

J 24385-01 Differential Carrier Spreader
Assemble the differential case (22) with master
bearings installed to the axle housing. The pinion
must be installed.
. Mount a dial indicator having a minimum travel of
0.200-inch with a magnetic base on the ring gear
bolt side of the housing (figure 77).
. Place the indicator tip on the chalk mark made
earlier.
. Force the ring gear into mesh with the pinion. Rock
the ring gear to allow the teeth of the gears to mesh.
. With the force still applied to the differential case,
set the dial indicator to zero.

Figure 76—Checking Pinion Preload

6.

7.

8.

9.

10.

Force the differential case away from the pinion
gear to obtain an indicator reading. Repeat this
action until a consistant reading is obtained.
Remove the indicator and the differential case from
the carrier.
Remove the master bearings from the differential
case.
Using the total shim pack size determined earlier,
(Refer to “ Determining Total Differential Shim Pack
Size” in this section) subtract the reading found in
step 6 from the total reading. The reading found in
step 6 will be the shim size on the ring gear side.
The remaining portion of the shim pack will be used
on the side opposite the ring gear. Add an additional
0.38 mm (0.015-inch) of shims to the side opposite
the ring gear to preload the bearings.
Place the proper shims on the differential side
bearing hub (ring gear side) and drive the
differential bearing onto the hub using J 23690 and
J 8092 (figure 78).

« If installing a new bearing, be certain that it is

the same width as the old bearing.

Figure 78—Installing the Differential Bearings



11.

12.

13

Place the proper shims on the differential side
bearing hub (opposite the ring gear) and drive the
differential bearing onto the hub using J 23690 and
J 8092.

« If installing a new bearing, be certain that it is

the same width as the old bearing.

Assemble J 24385-01 to the axle housing as shown
in figure 79.
Assemble the dial indicator as shown in figure 79.
Preset the gage at least 0.020-inch, and then rotate
the indicator housing to zero the dial.

NOTICE: Do not spread the differential carrier
more than  0.38 mm  (0.015-inch).
Over-spreading the carrier can damage or
distort the carrier.

14.

15
16.

17.

19.

20.

Spread the carrier while examining the dial
indicator.
Remove the dial indicator.
Place the bearing cups (20) onto the bearings.
Install the differential assembly into the carrier.

» Use a rawhide hammer to seat the differential

assembly in the axle housing (figure 80).

Remove the spreader.
Install the bearing caps (18) in their original
positions.
Install the bearing cap bolts (19).

Tighten

e The bearing cap bolts (19) to 115 N-m (85 ft.
Ibs.).

ASSEMBLING THE DIFFERENTIAL TO THE
AXLE HOUSING - HEAVY DUTY MODELS

Tools Required:
J 23690 Differential Side Bearing Installer
J 8092 Driver Handle
J 24385-01 Differential Carrier Spreader
C-4205 Preload Shim Installer
C-4171 Universal Handle

DANA REAR AXLES 4B5-25
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10.

14.

Assemble the differential case (22) with master
bearings installed to the axle housing. The pinion
must be installed.

Install the spacer (used before) between the master
bearing and the axle housing.

Mount a dial indicator having a minimum travel of
0.200-inch with a magnetic base on the ring gear
bolt side of the housing (figure 77).

Place the indicator tip on the chalk mark made
earlier.

Force the ring gear into mesh with the pinion. Rock
the ring gear to allow the teeth of the gears to mesh.

. With the force still applied to the differential case,

set the dial indicator to zero.

Force the differential case away from the pinion
gear to obtain an indicator reading. Repeat this
action until a consistent reading is obtained.

. Remove the indicator and the differential case from

the carrier.
Remove the master bearings from the differential
case.
Using the total shim pack size determined earlier,
(refer to “Determining Total Differential Shim Pack
Size” in this section) subtract the reading found in
step 7 from the total reading. The reading found in
step 7 will be the shim size on the ring gear side.
The remaining portion of the shim pack will be used
on the side opposite the ring gear. Add an additional
0.015-inch worth of shim for differential bearing
preload and backlash.
Place the proper shims on the differential side
bearing hub (ring gear side) and drive the
differential bearing onto the hub using J 23690 and
J 8092 (figure 78).

 If installing a new bearing, be certain that it is

the same width as the old bearing.

12. Determine the proper size of the shim pack by
subtracting the spacer size from the remaining
amount of shims necessary (determined in
step 10).

13. Place the proper shims on the differential side
bearing hub (ring gear side) and drive the
differential bearing onto the hub using J 23690
and J 8092.

« Ifinstalling a new bearing, be certain that it is
the same width as the old bearing.
Assemble J 24385-01 to the axle housing as shown
in figure 79.
Assemble the dial indicator as shown in figure 161
Preset the gage at least 0.020-inch, and then rotate
the indicator housing to zero the dial.

NOTICE: Do not spread the differential carrier

more

than 0.38 mm (0.015-inch).

Over-spreading the carrier can damage or
distort the carrier.

16.

17.
18.
19.

Spread the carrier while examining the dial
indicator.

Remove the dial indicator.

Place the bearing cups (20) onto the bearings.
Install the differential assembly into the carrier
(figure 80).

20.

AR
22.

23.

Drive the outboard spacers (43) into the proper
sides using C-4205 and C-4171.

Remove the spreader.

Install the bearing caps (18) in their original
positions.

Install the bearing cap bolts (19).

Tighten

e The bearing cap bolts (19) to 115 N-m (85 ft.
Ibs.).

CHECKING BACKLASH

1

2.
3

Mount a dial indicator with a magnetic base to the
axle housing as shown in figure 81.

Place the indicator tip at the heel end of the tooth.

Check the backlash at three equally spaced points.
The backlash should be 0.13-0.23 mm
(0.005-0.009-inch). The measurement must not vary
more than 0.05 mm (0.002-inch) between the points
checked.

High backlash is corrected by moving the ring gear
closer to the pinion.

Low backlash is corrected by moving the ring gear
away from the pinion.

. To adjust the backlash, the differential case must be

removed from the housing, then the differential
bearings removed, and the proper number of shims
moved from one side to the other.

FINAL ASSEMBLY

wWNp

Install or Connect

Drive axles. Refer to the proper service manual.
RTV to the axle cover.
Axle cover (14) to the housing (figure 82).

& Tighten

* The cover bolts (17) to 47 N-m (35 ft. Ibs.).
Axle housing to the vehicle. Refer to the proper
service manual.

Lubricant to the rear axle after the RTV has cured.
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934-INCH ring gear axle
FASTENER N-m FT. LBS.
RING GAI BOItS. . uiiiiiiiiiiiii et e e e e e s et e e e e e et e e e e e e satbe e e e e s aabreeeeeaaanes 150 110
2 Tor U] aTo O To I = o] 1 A3 PSRRI 115 85
AXIE COVEN B OIS ... et e et e e e e et e e e e et et e e e nbaeeeaean a7 35
SIZE
Differential Bearing AdJUSTING S NTM ..o et e e e ettt et e e e e et e e e e e anbe e e e e e annneeeaeeaannees 0.003-inch
0.005-inch
0010-inch
0.030-inch
outer PiNioN BeAING SHiM ... ittt ettt e e e et e et e e e et b et e e e s e hbbe e e e e e s bbbeeeeeaanbbeeeeesannaneeaens 0.003-inch
0.005-inch
0.010-inch
0.030-inch
INNEr PINION BEAINNG SNIM ...ttt e et e e e et e e e e s et b e e e e e e eaaaeeeeesasbsaeeeeesssasaeeeeesantrareaenan 0.003-inch
0.005-inch
0.010-inch
U o [oF=Y o | PP UOTPPRRP 80W-90 GL-5
1012/2-INCH RING GEAR AXLE
FASTENER N-m FT. LBS.
RING GEAT BOILS....c.cvievieiiicteee ettt ettt ettt ettt a et ettt e ettt e s et e te s et eae et esetese s esetenees 142 105
BEANNG CAP BOIIS...cuiuiiiiieeieeeeceetiee ettt ettt ettt ee et e et e e et eaeteseeseeeteas et eaetenn e saeaens 15 85
AXIE COVEE B OIS ..oviieceeeeeee ettt ettt ettt ettt n st et ens s s et s srnen s asn e 47 35
[T oY 4ToT=Y 11 SO OO SO OO OO TSROSO S RS POURORRUSOPO .. SOW-80 GL-5
SHIM SIZES SIZE
Differential Bearing AdJUSTING SHIM ....c.ccoovoiiieicieeeeeeeee e eeeenee e 0.003-inch
0.005-inch
0010-inch
0.030-inch
Outer Pinion Bearing Shim 0.003-inch
0.005-inch
0.010-inch
0.030-inch
Inner Pinion Bearing Shim. 0.003-inch
0.005-inch
0.010-inch
Inner Pinion Bearing Cup and Cone
el = I 16 I o R 1V Ko To = £ TP UPP PP 1.4375-inch wide
LS 2L X 1= PSPPSRI 1.1875-inch wide
Differential Bearing Cup and Cone
—— B AN U MOGEIS . uiitiiiiiiiiiiieiieet ittt ettt ettt sttt e b st e b e e e s e ssesaessesaeseeseebeebesaessebesae st ensesseseensaneas 1.0000-inch wide

L 1Y e Yo L= PO 1.1875-inch wide
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SPECIAL TOOLS

D-116-2
<g= ® D-115-3

1 J-8092
D-116-1
12 J-5590
D-115
13 J-8614-01
14 J-23690
D-117
15 J-29721
D-120
16 J-24385-01
D-111
17 J-29721-70
8 C-4171
J-8107-03
10 J-7818
9. Differential Side Bearing Removal Plug
1 Master Discs (Miller) 10. Rear Pinion Bearing Cup Installer
2. Arbor (Miller) 11. Driver Handle
3. Pinion Height Block (Miller) 12. Rear Pinion Bearing Cone Installer
4. Scooter Gage (Miller) 13. Pinion Flange Remover
5. Master Pinion Bearings (Miller) 14. Differential side Bearing Installer
6. Master Pinion Block (Miller) 15. Differential Side Bearing Remover
7. Cup Installer (Miller) 16. Differential Carrier Spreader
8. Handle (Miller) 17. Side Bearing Adapters

F-04663
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SPECIAL TOOLS

1. D-116-2
2. D-115-3
3. D-116-1
4. D-115
D-136 or
D-117

(Heavy Duty Axles)

D-120
7. C-4204
8. C-4171
9- 4205

Master Discs (Miller)

. Arbor (Miller)

Pinion Height Block (Miller)

. Scooter Gage (Miller)
. Master Pinion Bearings (Miller)
. Master Pinion Block (Miller)

Cup Installer (Miller)

. Handle (Miller)
. Preload Shim Installer (Miller)

10.
11
12.
13.
14.

16.
17.
18.

10. J-8107-3
11. J-8092

12. J-7817

13. J-5590

14. J-8614-01
15. J-23690

16. J-29721

17. J-24385-01
18. J-29721-70

Differential Side Bearing Remover Plug
Driver Handle
Front Pinion Bearing Cup Installer
Front Pinion Bearing Cone Installer
Pinion Flange Remover
Differential Side Bearing Installer
Differential Side Bearing Remover
Differential Carrier Spreader
Side Bearing Adapters
F-04664
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SECTION 4B6
12-INCH RING GEAR (ROCKWELL)
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SUBJECT PAGE
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DESCRIPTION

The Rockwell 12-inch ring gear rear axle uses a
conventional ring and pinion gear set to transmit the
driving force of the engine to the rear wheels, this gear set
transfers this driving force at a 90 degree angle from the
propeller shaft to the drive shafts.

This axle is full-floating. The axle shaft is supported at
the wheel ends by the wheel hubs. The rear axle shaft is
held into the rear axle by an axle cap bolted to the hub.
The splined end of the shaft is supported by the
differential.

This axle uses a differential carrier, separate from the
axle housing. This differential carrier holds the entire
drive gear set, the differential bearings and adjusting
nuts, and the differential bearing caps. The pinion cage is
bolted to the differential cage.

The pinion gear is supported in a pinion cage by three
bearings: a pinion front bearing, a pinion inner bearing,
and a pinion rear or pilot bearing. The pinion cage is
separate from the axle housing. Selective shims are used
between the pinion cage and the axle housing to set the
pinion depth.

The ring gear is bolted onto the differential case with
right-hand thread bolts.

The differential case is supported in the case by two
tapered roller bearings. The differential and ring gear are
located in relationship to the pinion by using two
differential bearing adjusting nuts. These allow the
differential to be moved from side to side by adjusting the
nuts in or out. The differential side bearing preload is
accomplished by tightening the differential bearing
adjusting nuts after the ring gear backlash has been set.
Two bearing caps are used to hold the differential into the
differential carrier as well as to supply half of the threads
for the bearing adjusting nuts.

The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The rear axle is sealed with a pinion seal, a gasket at
each axle shaft end, and by a gasket between the rear
axle housing and the differential carrier.

The Rockwell axle is identified by the model number on
the carrier. This axle has a separate carrier, an overhung
pinion, and incorporates disk brakes.

DISASSEMBLY OF THE
REAR AXLE

Remove or Disconnect (Figures 1 and 2)

Tools Required:
J 22912 Split Type Puller Plate
J 7804-01 Pinion Flange Puller
J 22912 Rear Pinion Bearing Remover
J 3453 Pinion Flange Holding Bar
» Drain the axle lubricant from the housing.
1 Axle shafts. Refer to the proper service manual.
2. Carrier to housing bolts (47) and washers (45).
* Loosen but do not remove the two upper bolts
to keep the carrier from falling.
3. Carrier (46) from the axle housing.
e Using a roller jack, support the carrier, and
remove it from the axle housing.
e Use a rawhide hammer to break the carrier
loose from the housing.
* Remove the two upper bolts (47).
» Place the carrier in a suitable holding fixture (figure
3).
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Figure 1—Rear Axle Components
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1. Bolt 22. Axle Vent 43. Side Gears
2. Washer 23. Bolt 44, Bolt
3. Hub Cap 24. Washer 45. Washer
4. Gasket 25. Bearing Cap 46. Carrier
5. Axle Shaft 26. Nut 47. Bolt
6. Adjusting Nut 27. Washer 48. Thrust Block Screw
7. Lock Ring 28. Bracket 49. Nut
8. Thrust Washer 29. Plug 50. Pinion Depth Shims
9. Wheel Hub 30. Gasket 51. Retaining Ring
10. Thrust Spacer 31. Pin 52. Bearing
11. Bearing 32. Adjusting Nut 53. Bearing
12. Retaining Ring 33. Bearing 54. Pinion Cage
13. Rotor 34. Nut 55. Washer
14. Bearing 35. Washer 56. Bolt
15. Hub Oil Seal 36. Differential Case 57. Bearing
16. Deflector 37. Pinion and Ring Gear Set 58. Pinion Oil Seal
17. Bolt 38. Side Gear Thrust Washer 59. Deflector
18. Brake Caliper Bracket 39. Ring Gear Bolt 60. Pinion Flange
19. Bolt 40. Pinion Spider 61. Washer
20. Axle Housing 41. Pinion Gears 62. Nut
21. Bracket 42. Pinion Thrust Washers 63. Backing Plate
F-04734

Figure 2—Rear Axle Components

Loosen the jam nut (49) and back off the thrust
block adjusting screw (48) (figure 4).

Center punch one differential carrier leg and
bearing cap to identify the cap for reassembly
(figure 5).

Bearing cap bolts (23).

Bearing caps (25) (figure 6).

Adjusting nuts (32).

Differential and gear assembly (36) from the carrier
(figure 7).

Scribe a mark across the differential case halves.

Figure 3—Carrier in the Repair Stand

8.

9.
10.
n
12.
13.
14.
15.

Differential case bolts (44).
The top case half (36) (figure 8).
Side gears (43) and thrust washers (38) (figure 9).
Pinion gears (41) and thrust washers (42).
Differential pinion spider (40).
Ring gear nuts (34), washers (35), and bolts (39).
Ring gear (37) from the differential case.
Differential side bearings (33) using J 22912 and an
arbor press (figure 10).

* Mark the bearings as left and right.

Figure 4 — Loosening the Thrust Adjusting Screw
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F-04758 F-04770

Figure 6—Removing the Bearing Cap

F-04766

Figure 7—Removing the Differential Figure 10—Removing the Differential Side Bearing



16.

17.

19,

20.

21.

22.
23.

24.

25.

12-INCH RING GEAR (ROCKWELL) 4B6-5

Pinion shaft nut (62) and washer (61) using J 3453
to hold the pinion yoke (figure 11).

Pinion yoke (60) using J 7804-01 (figure 12).

Pinion cage (54) from the carrier by using bolts in
the puller holes of the cage. Thread the bolts in, to
push the cage away from the carrier (figure 13).

Shim pack (50) from the cage.
« Wire the shims together.

Pinion gear (37) from the cage by pressing it out in
an arbor press.

Pinion oil seal (58) from the pinion cage.
Outer bearing (57) from the cage.

Inner bearing (53) from the pinion using J 22912 and
an arbor press (figure 14).

Pilot bearing retaining ring (51).

Pilot bearing (52) from the pinion gear (37) using
J 22912.

Figure 12—Removing the Pinion Flange

Figure 13—Removing the Pinion Cage

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with comressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly.

Through inspection of the drive parts for wear or stress

ans subsequent replacement of worn parts will eliminate
costly drive component repair after reassembly.

Figure 14—Removing the Pinion Inner Bearing
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AXLE HOUSING
1? Inspect

* The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

e The bearing cup bores for nicks or burrs. Remove
any burrs that are found.

» The housing for cracks. Replace the housing if any
cracks are found.

* The housing for foreign material such as metal
chips, dirt, or rust. Refer to "Cleaning" in this
section.

DIFFERENTIAL
i? Inspect

» Pinion gear shaft for unusual wear.

* Pinion gear and side gear teeth for wear, cracks,
scorring, and spalling.

* Thrust washers for wear.

» The fit of the differential side gears in the differential
case.

» The fit of the side gears on the axle shafts.

« Differential case for cracks and scorring.

* Replace all worn parts.

PINION AND RING GEAR
,» Inspect

Pinion and ring gear teeth for cracking, chipping,
scarring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Pinion cages for cracks, imperfections, corrosion,
pits and grooves.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS
Inspect

Bearings visually and by feel. The bearings should
feel smooth when oiled and rotated while applying
as much hand pressure as possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scorring.

Bearings and cups are only replaced as sets.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minutes scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

F-04782
Figure 15—Measuring the Preload Torque

e Bearing caps for cracks or chips.

SHIMS
,» Inspect

Shims for cracks and chips. Damaged shims should
be replaced with an equally sized service shim.

ASSEMBLY OF THE REAR AXLE

PINION ASSEMBLY
Install or Connect (Figures 1 and 2)

Tools Required:
J 23723 Bearing Installer
J 3453 Flange Holding Bar
J 3154-04 Seal Installer
» Lubricate all parts with axle lubricant.
Pinion rear bearing (57) onto the pinion.
e Press the bearing onto the pinion using
J 23723.
Pinion pilot bearing (52) onto the pinion.
« Press the bearing onto the pinion.
Bearing lock ring (51).
e The ring must seat in the pinion ring land.
Pinion (37) into the cage (54).
Spacer over the pinion shaft.
Pinion front bearing (57).
e Press the bearing onto the pinion using
J 23723.
Rotate the cage several times to initially seat the
bearings.
Place the pinion assembly in a press, and apply a
load of 11 tons.
Wrap a soft wire around the cage and pull on the
line with a pound scale. Measure the rotating
torque, not the starting torque (figure 15).
The rotating torque should be 5 to 15 in. Ibs. To
determine the inch pounds:
— Determine the diameter of the pinion cage in
inches.
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— Divide the diameter by 2 to find the radius in
inches.
— Multiply the radius by the number of pounds
on the scale.
Use a thinner spacer to increase bearing preload,
and a thicker spacer to decrease bearing preload.
Pinion flange (60) to the pinion (figure 16).
» Press the flange onto the pinion.
Pinion washer (61) and nut (62) using J 3453 to hold
the pinion (figure 17).

Tighten

e Nut (62) to 325 N m (240 ft. Ibs.).
Remove J 3453, and recheck the rotation torque at
the pinion nut. The torque should be 5 to 15 in. Ibs.
Adjust the preload if necessary.
Remove the pinion nut (62), washer (61), and flange
(60) (figure 18).
Pinion oil seal (58) using J 3154-04 (figure 19).
Pinion flange deflector (59).
Pinion flange (60) to the pinion (figure 16).

» Press the flange onto the pinion.

Figure 17—Installing the Pinion Nut

Figure 18—Removing the Pinion Nut

12. Pinion washer (61) and a new nut (62) using J 3453

to hold the pinion (figure 17).
Tighten
* Nut (62) to 325 N m (240 ft. Ibs.).

PINION INSTALLATION

-» Install or Connect

Measure the pinion bearing shims (50). If a new
pinion and ring gear set is installed, the pinion
bearing shim pack must be adjusted.

Examine the heads of the new and old drive pinions.
Compare these codes, and adjust the pinion
bearing shim pack accordingly. The chart in figure
20, shows the proper adjustment to be made to the
shim pack.

If the original pinion is being used, the original
pinion shims should also be used.

Pinion bearing shims (50) to the pinion cage.

. The shims, housing, and cage must be clean.
. The pinion cage (54) to the axle housing.

Figure 19—Installing the Seal
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Figure 20—Differential Components
3. Cage bolts (56).

Tighten
e Bolts to 48 N-m (35 ft. Ibs.).

DIFFERENTIAL CASE ASSEMBLY
+4- Install or Connect
e Lubricate all parts with rear axle lubricant.

1 Differential pinion gears (41) and thrust washers (42)
to the spider (40) (figure 21).

2. Differential side gears (43) and thrust washers (38)
to the differential case halves in their original
locations.

3. Differential spider (40) to the differential.
4. The case halves (figure 22).

« Align the scribe marks on the case halves.
5. Case bolts (44).

Figure 22—Installing the Case Halves

Tighten

« Bolts (44) to 61 N-m (45 ft. Ibs).
Check that the mating surfaces of the differential
case and the ring gear are clean and burr free.
The ring gear must be heated before assembly to
the differential case. Heat the ring gear in water to
160° — 180° F for 10 minutes before assembly.

. Ring gear (37) to the differential.

e Thread two studs into the ring gear on
opposite sides.

» Place the ring gear onto the case, and align
the holes in the ¢ ase with the studs.

. New ring gear bolts (44).

» Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

& Tighten

e The ring gear bolts in sequence to 136 N-m
(100 ft. Ibs.).
Differential side bearings (33).

Figure 24—Installing the Bearing Cup
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» Press the bearings on using a suitable tool.

DIFFERENTIAL INSTALLATION

[-»<-| Install or Connect

1 Bearing cups (33) to the carrier (36).
2. Adjusting nuts (32).

3. Bearing caps (25).

4. Cap bolts (23).

Tighten
Bolts to 176 N m (130 ft. Ibs.).

The bearing cups must have a hand fit in the
bearing bores: If the fit is too tight, rework the bore
with emery cloth, until a hand fit is obtained (figure

23).

Remove or Disconnect

QONH.O:P.OO!\"—‘

. Cap bolts (23).
Bearing caps (25).
Adjusting nuts (32).
Bearing cups (33).
Install or Connect
Lubricate all parts with axle lubricant.
Bearing cups (33) onto the bearings.

Differential assembly (36) to the carrier.
Bearing adjusting nuts (32).

Turn the nuts hand-tight against the bearing
cups.

4. Bearing caps (25) (figure 24).

.

Tap lightly into position.

5. Cap bolts (23).

Tighten
Bolts to 176 N-m (130 ft. Ibs.).

CHECKING RING GEAR RUN OUT

Measure

1. Ring gear run out.

Mount a dial indicator to the carrier. The dial
indicator stem should rest on the back face of
the ring gear.

Loosen the adjusting nut opposite the ring
gear enough to notice end play on the
indicator.

Tighten the same adjusting nut just enough to
have 0000-inch end play on the indicator.
Rotate the gear, and check for run out. If the
run out exceeds 0.008-inch, remove the
differential, and determine the cause.

BACKLASH ADJUSTMENT

¢ The differential side bearing preload is adjusted by
two adjusting nuts in the differential bearing bore.
The bore and the bearing cap provide the mating
threads for the bearing nut.

e The differential must be initially preloaded in order
to determine the backlash of the gear set. After the
backlash has been set, the final bearing preload is

set.

Adjust

1. The bearing preload by tightening the adjusting nuts
(32) one notch each from 0.000 end play. Refer to
"Checking Ring Gear Run Out" (figure 25).

¢ Mount a dial indicator to the carrier (46). Place the
stem of the indicator onto the toe end of a tooth
(figure 26).

2. Backlash by moving the ring gear toward or away
from the pinion.

If setting up the original ring and pinion gear
set, use the backlash reading obtained earlier.

Set the backlash to 0.005 - 0.015-inch for new
gear sets.

If the backlash is too high, move the ring gear
toward the pinion.

If the backlash is too low, move the ring gear
away from the pinion.
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FINAL ASSEMBLY Drive axles. Refer to the proper service manual.

3. The axle housing to the v ehicle. Refer to the proper
service manual.

1 Carrier (46) to the axle housing. Refer to the proper 4. Lubricant to the rear axle.
service manual.

-n- Install or Connect

SPECIFICATIONS

12-INCH RING GEAR AXLE (ROCKWELL)

FASTENER Nm FT. LBS.
PISTON N U ittt es ctte e et e e e st b e e e e ebe e e eeaee e e saaeeeabeeeetaeeesnseeesatreeeareeeenns 325 240
PiNION Cage B OIS . ..eoi it es e 48 35
(0= 1T o - 1L = Yo | £SO SPPR P 61 45
[y [o I CT =T T = To | PSSR 136 100
[2Tor Ll aTo B OF=T o = Yo | T PSSP 176 130

SHIM SIZES SIZE
Drive Pinion Bearing Retainer Shim .0.003-inch
0.005-inch

Outer Pinion Bearing Shim . .0.003-inch
0.005-inch
0010-inch
0.030-inch

Inner Pinion Bearing Shim. .0.003-inch
0.005-inch
0010-inch

Drive Pinion Bearing Spacer .0.172-inch
0.173-inch
0.174-inch
0.175-inch
0.176-inch
0.177-inch
0.183-inch
0.189-inch
0.195-inch
0.201-inch

Lubricant 80W-90 GL-5
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SPECIAL TOOLS

Special Tools
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SECTION 4B7
LOCKING DIFFERENTIAL

CONTENTS

SUBJECT

Locking Differentials
71/2, Tsla, s V2 and ¢:/2-Inch Ring Gear
1o 1/2-Inch Ring Gear

Specifications

Special Tools

LOCKING DIFFERENTIALS

CAM UNIT DISASSEMBLY - 912-INCH

712, 75s, 812 AND 91/2-INCH
RING GEAR

DISASSEMBLY OF THE DIFFERENTIAL

¢+

Remove or Disconnect (Figure 1)

Tools Required:

1
2

A~ w

©Coo~NOO

EREB

14.

CAM

o~ wd—

J 26252 Governor Remover
Governor bushing (4) using J 26252 (figure 2).

. The C-clips that hold the latching bracket in place

on the bracket shaft.

* Move the bracket down the shaft.
Latching bracket bushing (5) using J 26252.
Latching bracket (11), shaft, and spring from the
case.
Governor assembly (11) from the case.

. Stop pin (2). (9V2%inch only.)

Lockscrew (3).

. Pinion shaft (18).

Differential pinion gears (7) and pinion thrust
washers (6).
* Roll the gears out of the case by rotating one
of the side gears.
Thrust block (17).
Right side gear (10).
Right disc pack (9) and side thrust washer.
Left side gear (21), cam plate (16), and disc pack
(12)as an assembly (cam unit).
Side gear thrust washer (13).

UNIT DISASSEMBLY - 71/2 AND 8V2INCH

Remove or Disconnect (Figures 1 and 3)

. Snap ring (22).

Clutch plates.

. Guide clips (20).

Wave spring.

. Cam plate (16).
. Cam side gear (21).

Remove or Disconnect

Tools Required:

N

o o~ w

J 22912-01 Bearing Remover

Measure and record the overall length of the gear
assembly from the front of the gear to the back of
the thrust sleeve (14) including the side gear washer
(13).

. Guide clips (20).

Thrust sleeve (14) using J 22910-01.
* Press the sleeve from the side gear (figure 4).
Lock plates.
Wave spring.
Cam plate (16).

. Cam side gear (21).

CLEANING AND INSPECTION

>3]- Clean

All parts with solvent.

Inspect

All parts for excessive wear and breakage.

Pinion gear and side gear teeth for wear, cracks,
scorring, and spalling.

Thrust washer for wear.
The fit of the side gears on the axle shafts.
Differential case for cracks and scorring.

Thrust sleeve for excessive wear. Do not replace the
thrust sleeve unless necessary. Inspect the side
gear bore for scorring. If scorring is present, replace
the entire differential.

Replace parts as necessary.



712-Inch Ring Gear
81/2-Inch Ring Gear
91/2-Inch Ring Gear
Differential Case

Stop Pin (91/2 Only)

Lock Screw

Governor Bushing
Latching Bracket Bushing

O WN~O D>

Figure 2—Removing the Governor Bushings

© 0N

10
n
12
13
14
15

4B7-2 LOCKING DIFFERENTIALS

Pinion Thrust Washer

Pinion Gear

Side Gear Thrust Washer
Clutch Plates

Side Gear

Latching Bracket

Clutch Plates

Side Gear Thrust Washer
Side Thrust Sleeve (9%e Only)
Wave Washer

Figure : —Differential Components

Cam Plate
Thrust Block
Pinion Shaft
Guide Clip
Guide Clip
Side Cam Gear
Retaining Ring
Governor

F-05914

F-04800

Figure 3—Removing the Retaining Ring



CAM UNIT ASSEMBLY - 7142 AND 8 V:-INCH

Install or Connect

Cam plate (16) to the cam side gear (21).

2. Wave spring.
3. Clutch plates (71e - 759s — 8 plates. 8V2 — 10 plates.

¢ Alternate the plates as shown in figure 2.

4. Snap ring.

. Guide clips (20) to the plates.
¢ Use grease in the clips to hold them in place

on the plates.
UNIT ASEMBLY - 9V2-INCH
Install or Connect

Cam plate (16) to the cam side gear (21).

2. Wave spring.
3. Clutch plates.

< Alternate the plates as shown in figure 1
. Thrust sleeve (14).

¢ Press the thrust sleeve flush with the side gear
disc splines.

. Guide clips (20) to the plates.

¢ Use grease in the clips to hold them in place
on the plates.

If the side gear or thrust sleeve has been replaced,
measure and record the overall length of the gear
assembly from the front of the gear to the back of
the thrust sleeve (14) including the side gear washer
(13).

Compare this reading with the reading obtained
earlier in this section.

If the new reading is more than 0.003-inch higher or
lower than the original, select a thrust washer that
will return the reading closest to the original
reading.

1

2.

LOCKING DIFFERENTIALS 4B7-3

ADJUSTMENT OF THE DIFFERENTIAL

If it is necessary to replace the cam gear, the right
side gear, or the thrust block, the entire differential
must be adjusted. The differential is adjusted by
using selective thickness thrust washers behind
each side gear, and a selective thickness thrust
block between the side gears.
It is important to build up the differential properly, as
the proper clearances between parts is necessary
for the proper operation of the units.
There are three adjustments to be made:

(1) Left side gear backlash.

(2) Right side gear backlash.

(3) Thrust block clearance.

Left Side Gear Backlash Adjustment

Install the cam unit and thrust washer (13) to the
flange end of the case.

Place the pinion gears (7) and thrust washers into
the differential.

« Align them with the pinion shaft hole.

Press down the side gear, and install the pinion
shaft (18) and lock screw (3).

« If the side gear cannot be pressed down far
enough to install the pinion shaft replace the
thrust washer with a thinner washer.

Rotate the pinion gear closest to the lock screw so
that one of the teeth is pointing downward
(perpindicular to the ring gear flange).

. Insert a large tapered tool such as a screwdriver

firmly between the side gear and the pinion shaft.

. Mount a dial indicator to the ring gear flange, and

place the stem of the indicator on one of the teeth
on the pinion gear closest to the lock screw (figure
5).

. Pull the pinion gear firmly into its seat, and rotate

the gear back and forth while reading the dial
indicator. Record the reading.

. Repeat steps 4 - 7 on the opposite pinion gear.

The backlash should be between 0.254 and 0.457
mm (0.010 and 0.018-inch).

If the backlash is too high, use a thicker thrust
washer.
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11 If the backlash is too low, use a thinner thrust

washer.

Right Side Gear Backlash Adjustment
1 Assemble the clutch plates.

2.

10.

11.

¢ Alternate the plates as shown in figure 1
Assemble the guide clips (19) to the plates.
¢ Use grease in the clips to hold them in place
on the plates.
Install the thrust washer (8), clutch plate assembly
(9), and right side gear to the differential.
Place the pinion gears (7) and thrust washers (6)
into the differential.
« Align them with the pinion shaft hole.
Press down the side gear, and install the pinion
shaft (18) and lock screw (3).
e If the side gear cannot be pressed down far
enough to install the pinion shaft, replace the
thrust washer with a thinner washer.

. Rotate the pinion gear closest to the lock screw so

that one of the teeth is pointing downward
(perpindicular to the ring gear flange).

. Insert a large tapered tool such as a screwdriver

firmly between the side gear and the pinion shaft.

. Mount a dial indicator to the ring gear flange, and

place the stem of the indicator on one of the teeth
on the pinion gear closest to the lock screw (figure
5).

Pull the pinion gear firmly into its seat, and rotate
the gear back and forth while reading the dial
indicator. Record the reading.

Repeat steps 6 through 9 on the opposite pinion
gear.

The backlash should be between 0.051 and 0.243
mm (0.002 - 0.010-inch).

12. If the backlash is too high, use a thicker thrust

13

washer.

If the backlash is too low, use a thinner thrust
washer.

Thrust Block Clearance Adjustment

Install or Connect

Left thrust washer (13) to the differential.
Cam unit to the differential.
Right thrust washer (8) to the differential.
Clutch plates with guide clips to the differential.

» Assemble alternatively as shown in figure 1
Right side gear (10) to the differential.
Pinion shaft (18) and lock screw (3). Insert a large
tapered tool such as a screwdriver firmly between
each side gear and the pinion shaft.
A 1 to 2-inch telescoping gage between the side
gear faces, not the gear teeth.

» Measure the side gear spread (figure 6).

Measure

Remove the telescoping gage.

Measure the telescoping gage with a micrometer.
Measure the original thrust block at the outer corner
with a micrometer (figure 7).

If the thrust block thickness is not 0.000 to
0.006-inch less than the side gear spread, adjust the
clearance by:

F-04803
Figure 6—Measuring Side Gear Spread

— Selecting a new thrust block the correct size to
obtain 0.000 to 0.006-inch clearance.

— Reshiming the right and/or left clutch disk
pack. The backlash must remain 0.002 -
0010-inch.

ASSEMBLY OF THE DIFFERENTIAL

Install or Connect (Figure 1)

. Left thrust washer (13).
. Cam unit. Refer to "Cam Unit Assembly" in this

section.

. Right thrust washer (8).
. Right clutch plates with guide clips (19).

« Assembly alternatively as shown in figure 1

. Right side gear (10).
. Thrust block (17), thrust washer (6), and pinion gear

(@)
Place the pinion gears into the differential 180
degrees apart.

Rotate the gears and thrust block into position.



10.

The open side of the thrust block must face toward
the small window opening.

Pinion shaft (18).

A new lockscrew (3). Install finger tight.

e Tighten to specifications after its in the
vehicle.

Governor assembly (23) and latching bracket (11).

» The straight end of the latching bracket spring
must be over and outside the governor
assembly shaft (figure 8).

Stop pin (2) (9V2inch)
* Press the pin flush with the case.
Governor bushing (4).

« Use the bushing with a straight hole, not a
tapered hole.

¢ Press the bushing in far enough to give 0.004
to 0020-inch shaft end play.

Latching bracket bushing (5).
¢ Press in far enough to eliminate all end play.

101/2-INCH ring gear

DISASSEMBLY OF THE DIFFERENTIAL

O

Remove or Disconnect (Figure 9)

Tools Required:

1

oco~N U A

J 22912-01

The ring gear and differential side bearings. Refer to
"Dissasembly of the Rear Axle" under the
"10VY2Inch Ring Gear" heading.

. Case screws (32).

— Set the unit on the right side case half.
Case halves (figure 10).
» Pry the halves apart at the yoke hole location.
« Hold the side gear in the left side case half.
Governor assembly (48).
Latching bracket assembly (43).

. Left side gear (46).

Left side clutch pack and guide clips (47).

. Left thrust washer (45).

Reaction blocks (41), pinion yoke (42), pinion gears
(39), and pinion thrust washers (38).

LOCKING DIFFERENTIALS 4B7-5

10.

12.

13
14.
15.
16.
17.

Right cam unit from the differential.
Right thrust washer (36).

« Measure and record the overall length of the
gear assembly from the front of the gear to the
back of the thrust sleeve (35) including the
side gear washer (36).

Thrust sleeve (35) using J 22912-01.
* Press the sleeve from the side gear (figure 11).
Clutch plates.
Guide clips (34).
Wave spring.
Cam plate (33).
Cam side gear (40)

CLEANING AND INSPECTION

L*

Clean

All parts with solvent.

Inspect

All parts for excessive wear and breakage.

Pinion gear and side gear teeth for wear, cracks,
scorring, and spalling.

Thrust washers for wear.
The fit of the side gears on the axle shafts.
Differential case for cracks and scorring.

Thrust sleeve for excessive wear. Do not replace the
thrust sleeve unless necessary. Inspect the side
gear bore for scorring. If scorring is present, replace
the entire differential.

If any damage to the differntial case is found, the
entire differential must be replaced.

Replace parts as necessary.
UNIT ASSEMBLY
Install or Connect (Figure 9)

Cam plate (33) to the cam side gear (40).

. Wave spring.
. Clutch plates.

e Alternate the plates, and position the wave
spring as shown in figure 12.

. Thrust sleeve (35).

e Press the thrust sleeve flush with the side gear
disc spline.

Guide clips (34) to the plates.

e Use grease in the clips to hold them in place
on the plates.

If the side gear or thrust sleeve has been replaced,
measure and record the overall length of the gear to
the back of the thrust sleeve (35) including the side
gear thrust washer (36).

Compare this reading with the reading obtained
earlier in this section.

If the new reading is more than 0.003-inch higher or
lower than the original, select a thrust washer that
will return the reading closest to the original
reading.
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31. Differential Case Halves 37. Plates 43. Governor and Latching Bracket
32. Screw 38. Pinion Thrust Washer 44. Plates
33. Cam Plate 39. Pinion Gear 45. Side Gear Thrust Washer
34. Guide Clip 40. Side Cam Gear 46. Side Gear
35. Thrust Sleeve 41. Reaction Block 47. Guide Clip
36. Side Gear Thrust Washer 42. Pinion Yoke 48. Governor
F-05915

Figure 9—Differential Components

ADJUSTMENT OF THE DIFFERENTIAL behind each side gear, and selective thickness
Lo . reaction blocks between the side gears.
« If it is necessary to replace the cam gear, the right

hand side gear, or the reaction blocks, the entire « It is important to build up the differential properly.
differential must be adjusted. The differential is The proper clearance between parts is necessary
adjusted by using selective thickness thrust washers for the proper operation of the unit.

Figure 10—Differential Case Halves



e There are three adjustments to be made:

(1) Left side gear backlash.
(2) Right side gear backlash.
(3) Thrust block clearance.

Right Side Gear Blacklash Adjustment
1 Install the cam unit and thrust washer (36) to the

2.

right case half.

Clamp the cam unit in place using a set of washers,
nut, and a bolt long enough to hold the cam unit in
place (figure 13).

Place the pinion gears and thrust washers on the
pinion yoke.

Install the yoke firmly to the differential case half
(figure 14).

Loosen the nut, and index one pinion gear tooth to
point downward (perpindicular to the case half face).
Tighten the nut.

. Mount a dial indicator on the case half face using a

magnetic base (figure 15).
Place the stem of the dial indicator on the pinion
gear tooth.

Figure 12—Cam Unit Components

LOCKING DIFFERENTIALS 4B7-7
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8. Pull the pinion gear firmly into its seat, and rotate
the gear back and forth while reading the dial
indicator. Record the reading.

» Do not unseat the pinion yoke. This will make the
backlash reading inaccurate.

9. Repeat steps 5 - 8 on the other 2 pinions. Record
the readings.

10. The backlash should be between 0.254 and 0.457
mm (0.010 and 0.018-inch).

11 If the backlash is too high, use a thicker thrust
washer.

12. If the backlash is too low, use a thinner thrust
washer.

Left Side Gear Backlash Adjustment

1 Assemble the clutch plates.

» Alternate the plates as shown in figure 12.

2. Assemble the guide clips (47) to the plates.

» Use grease in the clips to hold them in place
on the plates.

3. Install the thrust washer (45), clutch plate assembly
(44), and left side gear to the differential.

4. Clamp the side gear in place using a set of washers,
a nut, and a bolt long enough to hold the side gear
in place (figure 13).

Place the pinion gears and thrust washers on the
pinion yoke.

Install the yoke firmly to the differential case half.
Loosen the nut, and index one pinion gear tooth to
point downward (perpindicular to the case half face).
Tighten the nut.

8. Mount a dial indicator on the case half face using a
magnetic base (figure 15).

9. Place the stem of the dial indicator on the pinion
gear tooth.

10. Pull the pinion gear firmly into its seat, and rotate
the gear back and forth while reading the dial
indicator. Record the reading.

Do not unseat the pinion yoke. This will make the
backlash reading inaccurate.

11. Repeat steps 7 - 10 on the other 2 pinions. Record
the readings.

12. The backlash should be between 0.051 and 0.254
mm (0.002 and 0.010-inch).

13. If the backlash is too high, use a thicker thrust
washer.

14. If the backlash is too low, use at thinner washer.

Reaction Block Clearance Adjustment
[-»<-] Install or Connect

1 Left thrust washer, plates and side gear. Bolt them
into position. Refer to "Left Side Gear Backlash
Adjustment".

2. Right thrust washer and cam assembly. Bolt them
into position. Refer to "Right Side Gear Backlash
Adjustment”.

» Measure the distance from the side gear face to the
case half face (figure 16).

e The thickness of the straight edge must be
subtracted from the reading.

» Add the measurement of both sides together. This is
the side gear spread.

Figure 16—Side Gear Spread

* Measure the thickness of the original reaction
blocks together (figure 17).

» If the reaction block thickness is not 0.000 to
0.006-inch less than the side gear spread, adjust the
clearance by:

— Selecting new reaction blocks of the correct
thickness to obtain 0.000 to 0.006-inch
clearance.

— Reshiming the left and/or right clutch disk
pack. The backlash must remain 0.002 -
-.010-inch.

ASSEMBLY OF THE DIFFERENTIAL
-»4 Install or Connect (Figure 9)

1 Right thrust washer.
2. Right cam unit. Refer to "Cam Unit Assembly".
3. Reaction blocks (41), pinion yoke (42), pinion gears
(39), and pinion thrust washers (38).
Left thrust washer (45).
* Assemble the plates as shown in figure 9 and
12.

s
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5. Left side gear (46) 8. Case halves (31) together.
6. Latching bracket assembly (43). » Hold the side gear in the left side case half.
7. Governor assembly (48). 9. Case screws (32).

« The straight end of the latching bracket spring 10. The ring gear and differential side bearings. Refer to
must be over and outside the governor "Assembly of the Rear Axle" under the "10¥/2-Inch
assembly shaft. Ring Gear" heading.

SPECIFICATIONS
FASTENER N m FT. LBS.
Differential Lockscrew
TV 7S, @N0 BUZ-INCN...eeiiiiieceece et ettt ettt te e ae et ere s 36 27
Ol 2-INCRN ettt ettt ettt he et et e et e b s et et eraere e araas 50 37

THRUST BLOCK SIZES

Color Code 7 1/2-, 7s/s-Inch s 1/2-Inch 91/2-Inch
PUrple. e 1.260-inch 1.322-inch 1.598-inch
Whit€ .oooeees i, 1.264-inch 1.326-inch 1.602-inch
BroWn......ooooieiiiiiee e 1.268-inch 1.330-inch 1.606-inch
YellOW...ovviiiieeieeeiieeccee e 1.272-inch 1.334-inch 1.610-inch
Orange.....ccovveeiiiieiie e 1.276-inch 1.338-inch 1.614-inch
PinK.o i 1.280-inch 1.342-inch 1.618-inch
(€ (=TT o P 1.284-inch 1.346-inch 1.622-inch
= [V TR 1.288-inch 1.350-inch 1.626-inch
BlacCK....ooouiiiieeeeeeeeeeeeeeeeee e — — 1.630-inch

REACTION BLOCK SIZES - 10V:-INCH

0.675-inch

0.672-inch

0.669-inch

0.666-inch

RIGHT HAND SIDE GEAR THRUST WASHER
712, 7sla, ¢ V: and 912 Inch Axles 10172 Inch Axles

0.10-inch 0.027-inch
0.15-inch 0.032-inch
0.20-inch 0.037-inch
0.25-inch 0.040-inch
0.30-inch 0.042-inch
0.35-inch 0.044-inch
0.40-inch 0.048-inch
0.45-inch

LEFT HAND SIDE GEAR THRUST WASHER

71/l2-, 75/a-Inch s 1/2-Inch 91/2-Inch 10 1/2-Inch
0022-inch 0022-inch 0.022-inch 0022-inch
0.027-inch 0.027-inch 0.027-inch 0.027-inch
0.032-inch 0.032-inch 0.032-inch 0.032-inch
0.036-inch 0.036-inch 0.036-inch 0.036-inch
0.040-inch 0.040-inch 0.040-inch 0.040-inch
_ - 0.042-inch 0.042-inch
0.044-inch 0.044-inch 0.044-inch 0.044-inch
0.048-inch 0.048-inch 0.048-inch 0.048-inch
0.052-inch 0.052-inch 0.052-inch 0.052-inch
Lubricant s 80w90 GL-5

(Do not use limited slip additive.)
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SPECIAL TOOLS

Special Tools
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SECTION 4C
FRONT AXLE
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DESCRIPTION

DESCRIPTION

The GM 8U2-inch ring gear front axle uses a
coventional ring gear and pinion gear set to transmit the
driving force of the engine to the wheels. This gear set
transfers this driving force at a 90 degree angle from the
propeller shaft to the drive shafts.

This axle is full-floating. The shafts are retained in the
housing by retaining clips in the hubs.

The pinion gear is supported by two tapered roller
bearings. The pinion depth is set by a shim pack located
bwtween the gear end of the pinion and the roller bearing

that is pressed onto the pinion. The pinion bearing
preload is set by crushing a collapsible spacer between
the bearings in the axle housing.

The ring gear is bolted onto the differential case with
left-hand thread bolts.

The differential case is supported in the axle housing
by two tapered roller bearings. The differential and ring
gear are located in relationship to the pinion by using
selective shims between the bearing and the axle
housing. To move the ring gear, shims are deleted from
one side and an equal amount area added to the other
side. These shims are also used to preload the bearings,



4C1-2 812-INCH RING GEAR

which are pressed onto the differential case. Two bearing
caps are used to hold the differential into the front axle
housing.

The differential is used to allow the wheels to turn at
different rates of speed while the front axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The front axle is sealed with a pinion seal, a seal at
each axle shaft, and by a gasket between the front cover
and the axle housing.

All GM front axles are identified by the part number on
the right axle tube near the carrier. The carrier cover does
not have a drain plug.

DISASSEMBLY OF AXLE

INSPECTION

Perform the following checks before disassembling the
axle.

1 Remove the axle cover from the axle and drain the
axle lubricant into a suitable container.

2. Check the ring gear backlash. Refer to "Backlash
Adjustment.” This information can be used to
determine the cause of the axle problem. It will also
help when setting up the shim packs for locating
and preloading the differential case.

3. Inspect the case for metal chips. Determine where
the metal chips come from, such as a broken gear
or bearing cage.

4. Determine the cause of the axle problem before
disassembly if possible.

DISASSEMBLY

Remove or Disconnect (Figure 1)

Tools Required:

J 8107-4 Differential Side Bearing Remover
Plug

J 22888 Differential Side Bearing Remover
J 8614-01 Pinion Flange Remover
J 8612-B Rear Pinion Bearing Cone Remover
¢ Place the axle in a suitable support.
1. Differential cover bolts (14) and differential cover
(12).
« Drain the gear lubricant into a proper container.

2. Axle shafts (33). Refer to the proper Light Duty Truck
Service Manual.

3. Pinion shaft lock screw (15).
4. Pinion shaft (17).
5. Differential pinion (21) and side gears (22).

* Roll the pinion gears out of the case with the
pinion thrust washers (20).

* Remove the side gears and the side gear
thrust washers (19). Mark the gears and the
differential case as left and right.

6. Differential bearing cap bolts (18).
7. Differential bearing caps (10).

e Mark the caps and the housing as left and
right.

NOTICE: Be careful when prying the differential
case out of the axle housing so as not to
damage the cover gasket surface. The
differential case must be supported when it is
being removed to prevent the case from falling
and damaging the case.

8. Differential carrier (24)
e Pry the case from the axle housing at the
differential “window” (figure 2).
9. Bearing outer races (8) and shims (9).
¢ Mark the races and the shims as left and right,
and place them with the bearing caps.
10. Differential side bearings (8) using J 8107-4 and
J 22888 (figure 3).
¢ The jaws of J 22888 must pull from beneath
the bearing cone and not the cage.
11 Ring gear bolts (23).
» Ring gear bolts use left-hand threads.

NOTICE: Do not pry the ring gear from the case.
This will damage the ring gear and the
differential case.

12. Ring gear (7) from the differential case.
» Drive the ring gear off with a brass drift.

1? Inspect

» Drive pinion bearing preload (figure 4).

» For looseness of pinion assembly by moving it
back and forth. (This indicates excessive
bearing wear.)

13. Pinion flange nut (35) and washer (36) using
J 8614-01 to hold the pinion flange (figure 5).

14. Pinion flange using J 8614-01 (figure 6).

15. Pinion (7) from the axle housing.

* Thread the pinion nut halfway onto the pinion.

* Replace the differential cover (12) with two
bolts (14) to keep the pinion from falling to the
floor.

» Drive the pinion out of the housing with a
hammer and a soft drift (figure 7).

16. Collapsible spacer (4) from the pinion.
17. Outer pinion seal (38) and bearing (39).
18. Inner bearing (5) and shim (6) from the pinion.

* Press the bearing off the pinion using
J 8612-B (figure 8).

* Remove the shim.

19. Bearing cups (5) and (39) from the axle housing
using a hammer and a punch.
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22. Side Gear
1. Axle Housing 1. Gasket 23. Ring Gear Bolt
2. Air Vent 12. Cover 24. Differential Case
4. Collapsable Spacer 14. Bolt 28. Axle Shaft Seal
5. Inner Pinion Bearing 15. Pinion Shaft Lock Screw 35. Pinion Nut
6. Shim 17. Pinion Shaft 36. Washer
7. Ring and Pinion Gear Set 18. Bolt 37. Pinion Flange
8. Differential Side Bearing 19. Side Gear Thrust Washer 38. Pinion Seal
9. Shim Pack (including spacer) 20. Pinion Thrust Washer 39. Outer Pinion Bearing
10. Bearing Cap 21. Pinion Gear
F-04548
Figure 1—Front Axle Components
Figure 2—Prying the Differential Case from Figure 3—Removing Differential Side Bearing

the Axle Housing
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* Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other.

20. Axle seals.

Figure 6—Pinion Flange Removal



81Y2-INCH RING GEAR 4C1-5

CLEANING AND INSPECTION

PINION AND RING GEAR

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and
shafts. These parts should be cleaned in a suitable
solvent. All parts should be disassembled before
cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be
dried with compressed air. Do not allow the bearings
to spin while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before assembly.

Through inspection of the drive parts for wear or stress
and subsequent replacement of worn parts will eliminate
costly drive component repair after reassembly

AXLE HOUSING

L*

Inspect

Carrier bore for nicks or burrs that would prevent the
outer diameter of the pinion seal from sealing.
Remove any burrs that are found.

Bearing cup surfaces for nicks or burrs. Remove
any burrs that are found.

Housing for cracks. Replace the housing if any
cracks are found.

Housing for foreign material such as metal chips,
dirt, or rust. Refer to “Cleaning” in this section.

DIFFERENTIAL

Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

Thrust washers for wear.

Fit of the differential side gears in the differential
case.

Fit of the side gears on the axle shafts.

Differential case for cracks and scorring.

Replace all worn parts.

1?2

Inspect

Pinion and ring gear teeth for cracking, chipping,
scorring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

Fit of the pinion on the pinion flange.

Sealing surface of the pinion flange for nicks, burrs,
or rough tool marks which would cause damage to
the seals’ inside diameter and result in an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS

IP

Inspect

Bearings visually and by feel. The bearings should
feel smooth when oiled and rotated while applying
as much hand pressure as possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scorring.

Bearings and cups are only replaced as sets.

If the front axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.

SHIMS

L*

Inspect

Shims for cracks and chips. Damaged shims should
be replaced with an equally sized service shim.
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ASSEMBLY OF AXLE

Figure 9 —Installing Front Pinion Bearing Cup

Important

Lubricate all seal lips, gears, and bearing surfaces
with axle lubricant prior to assembly.

PINION BEARING CUP
INSTALLATION

B Install or Connect

Tools Required:
J 8608 Rear Pinion Bearing Cup Installer
J 8611-01 Front Pinion Bearing Cup Installer
J 8092 Driver Handle
1 Front pinion bearing cup using J 8611-01 and J 8092
(figure 9).
2. Rear pinion bearing cup using J 8608 and J 8092
(figure 10).

Figure 10—lInstalling Rear Pinion Bearing Cup

PINION DEPTH ADJUSTMENT

Tools Required:
J 8001 Dial Indicator Set
J 21777-1 Arbor
J 21777-29 Plate
J 21777-35 Rear Pilot Washer
J 21777-42 Front Pilot Washer
J 21777-43 Stud Assembly - Bolt
J 21777-45 Side Bearing Disc

. Clean all the gage parts.
2. Lubricate the front and rear pinion bearings with

axle lubricant.

. Place the bearings (5) and (39) into the pinion

bearing cups.

. Install J 21777-35, J 21777-42, J 21777-29, and

J 21777-43 to the pinion bore (figure 11).

. Hold the stud stationary at the flats of the stud.

Tighten the stud nut to 2.2 N-m (20 in. Ibs.).

. Rotate the gage plate and bearings several

complete revolutions to seat the bearings.

. Tighten the stud nut until a torque of 1.6 to 2.8 N-m

(15 to 25 in Ibs.) is obtained to keep the gage plate
in rotation.

. Assemble J 21777-45, J 21777-1 Arbor, and J 8001 to

the differential bearing bore as shown in figure 12.
e The bearing bores must be clean and burr
free.

. Install the side bearing caps, and tighten the bolts

finger tight.

. Rotate the gage plate until the proper gaging area is

parallel with the disks.
Position the gage shaft assembly in the carrier so
that the dial indicator rod is centered on the gaging
area of the gage block.

. Set the dial indicator at zero. Push the indicator

down on the indicator shaft until the needle rotates
¥4 of a turn to the right. Tighten the dial indicator in
this position.
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14.

16.

17.

18.
19.

Rotate the gage shaft slowly back and forth until the
dial indicator reads the greatest deflection (when the
indicator needle is centered between movement to
the left and to the right).

At the point of greatest deflection, set the dial
indicator to zero. Repeat the rocking action of the
gage shaft to verify the zero setting.

Rotate the gage shaft until the dial indicator rod
does not touch the gage block.

Record the actual number on the dial indicator and
not the number which represents how far the needle
travels. This is the nominal pinion setting.

Example: If the indicator needle moved to the left
1.70 mm (0.067-inch) to a dial reading of 0.84 mm
(0.033-inch) as shown in figure 13, record the dial
reading of 0.84 mm (0.033-inch) not 1.70 mm
(0.067-inch).

Check the pinion face for a pinion adjustment mark.
This mark indicates the best running position for the
pinion from the nominal setting.

 If the pinion is stamped with a plus number,
add that many thousandths to the nominal
setting. If the nominal setting is 0.033-inch and
the pinion is marked +2, the correct shim
depth would be 0.033-inch + 0.002-inch =
0.035-inch.

« If the pinion is stamped with a minus number,
subtract that many thousandths from the
nominal setting. If the nominal setting is
0.033-inch and the pinion is marked -2, the
correct shim depth would be 0.033-inch -
0.002-inch = 0.031-inch.

* If the pinion has no plus or minus marked on
the pinion, use the nominal pinion setting to
select a shim.

Remove bearing caps and depth gaging tools.

Install the correct pinion shim to the pinion
according to this procedure.

N

~>w .

o O

8.
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PINION INSTALLATION

Install or Connect

Tools Required:
J 8609-01 Rear Pinion Bearing Cone Installer
J 22388 Pinion Oil Seal Installer
J 8614-01 Pinion Flange Remover
J 5590 Rear Pinion Bearing Cone Installer
The bearing cups should have been installed in
“Pinion Depth Adjustment” in this section.
The pinion inner bearing (5) using J 8609-01.
e Press the bearing onto the pinion until the
bearing cone seats on the pinion shims.
A new collapsable spacer (4).
Lubricate the pinion bearings with axle lubricant.
Pinion (7) to the axle housing.
Outer pinion bearing (39) onto the pinion using
J 5590.
e Hold the pinion forward from inside the case
while driving the bearing onto the pinion.
Pinion oil seal (38) using J 22388 (figure 14).

. The pinion flange (37) to the pinion by tapping it with

a rawhide hammer until a few threads show through
the pinion flange.

The pinion washer (36) and a new nut (35) while
holding the pinion flange with J 8614-01 (figure 15).

a Tighten

e The nut until the pinion end-play is just taken
up. Rotate the pinion while tightening the nut
to seat the bearings. Once there is no end-play
in the pinion, the preload torque should be
checked.

« Remove J 8614-01. Using an inch-pound
torque wrench, check the pinion preload by
rotating the pinion with the wrench. Preload
should be 2.2 to 2.8 N m (20 to 25 in. Ibs.) on
new bearings, or 11 to 1.6 N'm (10 to 15 in.
Ibs.) for used bearings (figure 16).

» If the preload torque is below the preloads
given above, continue torquing the nut in small
increments. Check the preload after each
tightening. Each tightening increases the
bearing preload by several pounds. If the
bearing preload is exceeded, the pinion will
have to be removed, and a new collapsible
spacer installed.

¢ Once the preload has been obtained, rotate
the pinion several times to make sure that the
bearings have seated. Recheck the preload,
and adjust if necessary.

Differential case. Refer to “ Backlash Adjustment” in
this section.

DIFFERENTIAL CASE ASSEMBLY

+4 |nstall or Connect (Figure 1)

Tools Required:
J 8107-4 Differential Side Bearing Remover
Plug
J 8092 Driver Handle
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A. Dial indicator and arbor positioned on the gage block.
B. Measurement after the arbor is moved off of the gage block. }_

F-04682
Figure 13—Checking Pinion Depth
J 22761 Differential Side Bearing Installer * Rotate the pinion gears toward the differential
Lubricate all parts with rear axle lubricant. opening just enough to slide in the pinion
Axle seals. thrust washers.
Side gear thrust washers (19) to the side gears (22).  Check that the mating surfaces of the
Side gears (22) to the differential case (24). differential case and the ring gear are clean
» Place the side gears in place on the same side and burr free.
as removed. 6. Ring gear (7) to the differential case (24).
4. Pinion gears (21) to the differential without the thrust e Thread two left-hand threaded studs into the
washers (20). ring gear on opposite sides (figure 17).
» Place the pinion gears onto the side gears so « Place the ring gear onto the case, and align
that the holes in the pinion gears are 180 the holes in the case with the studs.

degrees apart.

* Rotate the pinion gears into place, and verify
that the pinion gears line up with the pinion
shaft holes.

5. Pinion thrust washers (20).

Figure 14—Installing the Pinion Oil Seal Figure 15—Installing the Pinion Flange
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Figure 16—Checking Pinion Bearing Preload Figure 18—Installing the Ring Gear
¢ Press the ring gear onto the case far enough SIDE BEARING PRELOAD
to start the bolts using J 8107-4 to protect the
differential from the press ram (figure 18). ADJUSTMENT
7. New ring gear bolts (23). Tool Required:
e Tighten the ring gear bolt§ alternately in J 22779 Side Bearing Backlash Gage
stages gradually pulling the ring gear onto the « The differential side bearing preload is adjusted by
differential case. changing the thickness of both the left and right
Tiah shims equally. This will maintain the original
ighten backlash.
« The ring gear bolts in sequence to 80 N-m (60 ¢ Production shims are cast iron and are not to be
ft. Ibs.). reused.
8. Differential side bearings (8) using J 22761, J 8107-4 * Service spacers are available from 4.32 to 4.37 mm

(0.170 to 0.172-inch) thick.

and J 8092 (figure 19). Servi " ble in Kits f 0.040 ¢
* Service shims are available in kits from O. (0]
¢ Place J 8107-4 into the differential on the side 0.070-inch

opposite of the bearing installation to protect

. . * Be sure that the side bearing surfaces are clean and
the differential case.

free of burrs.

» Drive the bearing onto the case using J 22761 1. Place the differential case and the bearing cups into
and J 8092. the axle housing.
9. Differential case (24) to the axle housing. Refer to e Lubricate the axle bearings with axle
“Side Bearing Preload Adjustment” in this section. lubricant.

A. Left Hand Studs
20. Ring Gear
24. Differential Case A

J-22761

F-04683 F-04707

Figure 17—Ring Gear Studs Figure 19—Differential Bearing Installation
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Figure 20—Installing Side Bearing Gaging Tools

N

e Support the case to keep it from falling into the
axle housing.

Install the strap from J 22779 on the left bearing with
the cap bolts. Tighten the bolts snuggly.
Push the ring gear towards the pinion.

« Engage the ring gear with the pinion tightly to
obtain a backlash of .000 mm to 0.0254 mm
(0.000 to 0.001-inch).

Insert J 22779 between the axle housing and the left
bearing cup (figure 20).

Move the tool back and forth in the bore while
turning the adjusting nut to the right until a noticable
drag is produced (figure 21).

» Tighten the lock bolts on the side of the tool.

« Leave the tool in place.

Install a service spacer (9) and a service shim (9)
between the right bearing cup and the axle housing.
Determine bearing preload by inserting progresively
larger feeler gage sizes between the carrier and the
service shim.

Figure 21—Measuring Side Bearing Shim
Requirements

Figure 22—Measuring the Gage Plate Thickness

e Push the feeler gage downward so that it
contacts the shim at the top and bottom, and
then contacts the axle housing.

» The point just before additional drag begins is
the correct feeler gage thickness. This is the
zero setting without preload.

. Remove the strap, J 22779, the service spacer,

service shim, feeler gage, and differential case from
the axle housing.

. Measure J 22779 in three places using a

micrometer. Average the readings (figure 22).

. Add the dimensions of the service spacer, service

shim, and the feeler gage.

For an initial backlash setting, move the ring gear
away from the pinion by subtracting 0.010-inch from
the ring gear side shim pack and adding 0.010-inch
to the shim pack on the opposite side.

. To obtain the proper preload on the side bearings

add 0.10 mm (0.004-inch) to the measurement of
each shim pack.

. Install the differential. Refer to “ Backlash

Adjustment” in this section.

BACKLASH ADJUSTMENT

Install the differential case, bearing cups, spacers,
and shims as determined from the “Side Bearing
Preload Adjustment” earlier in this section (figure
23).
e Tap the final shim into position, using a soft
faced hammer.

. Rotate the case several times to seat the bearings.
. Install a dial indicator to the case using a magnetic

base.

. Place the indicator stem at the heel end of a tooth.

« Set the dial indicator so that the stem is in line
with the gear rotation and at a right angle to
the tooth angle (figure 24).

. Install the differential caps (10) and bolts (18).
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Tighten thickness of the other shim by the same amount.

« The bolts to 80 N m (60 ft. Ibs.) ;:lélso\;v(;lll maintain the correct front axle side bearing

6. Check and record the backlash at three or four « Moving 0.003-inch worth of shims from one

points around the ring gear. side of the differential to the other will change

« The pinion must be held stationary when the backlash adjustment by approximately
checking backlash. 0.002-inch.

« The backlash should be the same at each 9. Recheck the backlash and correct as necessary.

point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 mm GEAR TOOTH CONTACT

(0.002-inch), check for burrs, a distorted case PATTERN CHECK

flange, uneven bolting conditions, or foreign

matter between the case and the ring gear. Before final assembly of the differential, a gear tooth

7. The backlash at the minimum lash point measured contact pattern check should be performed.
should be between 0.13 and 0.23 mm (0.005 and It should be noted that a gear tooth contact pattern
0.009) for all new gear sets, 0.08 and 0.28 mm (0.003 check is NOT a substitute for adjusting pinion depth and
and 0.011-inch) for used gear sets. backlash as previously outlined. It is a final check to
8. If the backlash is not within specifications, move the veryify the correct running position of the ring gear and
ring gear in or out from the pinion by increasing the the drive pinion. Gear sets which are not positioned
thickness of one shim, and decreasing the properly may be noisy, or have a short life, or both. With a

pattern check, the best contact between the ring gear and
the drive pinion for low noise level and long life can be
assured.

GEAR TOOTH TERMS

The side of the ring gear tooth which curves outward, or
is convex, is referred to as the “drive” side. The concave
side is the “coast” side. The end of the tooth nearest
center of ring gear is referred to as the “toe” end. The
end of the tooth farthest away from the center is the
“heel” end. The toe end of tooth is smaller than the heel
end, (figure 25).

TEST

1 Wipe oil out of carrier and carefully clean each tooth
of the ring gear.

2. Use gear marking compound and apply this mixture
sparingly to all ring gear teeth using a medium stiff
brush. When properly used, the area of pinion tooth
contact will be visible when hand load is applied.

3. Tighten the bearing cap bolts to specifications.
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TOE CONTACT
INCREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

LOW FLANK CONTACT
DECREASE PINION SHIM

HEEL CONTACT
DECREASE BACKLASH

F-02018

Figure 26—Gear Tooth Contact Pattern

4. Apply a load until a torque of 54-70 N-m (40-50 ft.
Ibs.) is required to turn the pinion.

A test made without loading the gears will not give
a satisfactory pattern. Turn the companion flange
with a wrench so that the ring gear rotates one full
revolution then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.
Excessive turning of the ring gear is not
recommended.

5. Observe the pattern on the ring gear teeth and
compare with figure 26.

ADJUSTMENTS AFFECTING TOOTH CONTACT

Two adjustments can be made which will affect the
tooth contact pattern. These are backlash and the
position of the drive pinion (pinion depth) in the carrier.
The effects of bearing preloads are not easily seen on
hand loaded teeth pattern tests: however, these
adjustments should be within specifications before
proceeding with the backlash and the drive pinion
adjustments.

It may be necessary to adjust both pinion depth and the
backlash to obtain the correct pattern.

The position of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion head and the inner race of the rear bearing. The
shim is used in the differential to compensate for
manufacturing tolerances. Increasing the shim thickness
will move the pinion closer to the centerline of the ring
gear. Decreasing the shim thickness will move the pinion
farther away from the centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting shims which moves the entire case and ring
gear assembly closer to, or farther from the drive pinion.
(The adjusting shims are also used to set side bearing
preload). To incraese backlash, increase the right shim
and decrease the left shim an equal amount. To decrease
backlash decrease the right shim and increase the left
shim an equal amount.

It is important that the contact pattern be centrally
located up and down on the face of the ring gear teeth.

FINAL ASSEMBLY

Install or Connect (Figure 1)

1 Drive axles. Refer to the proper Light Duty Truck
Service Manual.
2. New cover gasket and the cover (12).

£ Tighten
Cover bolts (14) to 27 N-m (20 ft. Ibs.).
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SPECIFICATIONS
812 INCH RING GEAR FRONT AXLE

TORQUE SPECIFICATIONS

Fastener Nm Ft. Lbs.

Ring Gear Bolts... 80 60

Bearing Cap Bolts. 80 60

Axle Cover Bolts .. 27 20
AVAILABLE SHIM AND SPACER SIZES

Differential Side BEAING SPACET......ccuiiiiiie ettt e e e e s et eesnree s 0.170-inch-0.172-inch

Differential Side BeaAriNG KilS..........iciiiiiiiiiiiiiie et s et e e e e e e e s s sttt e e e e s st e e e e e s satbereeesaatbeaeeaeaaans 0.064 - 0.070-inch

0.040 - 0.044-inch
0.046 - 0.050-inch
0.052 - 0.056-inch
0.058 - 0.063-inch
0.072 - 0.078-inch
0.080 - 0.086-inch
0.088 - 0.094-inch
0.096 - 0.100-inch

Pinion Bearing SHIM KIS, .. .. ot s et e e e e e e e e eas bt e e e s e nbbnee e e e e annneeeas 0.020 - 0.024-inch

PINION PRELOAD AND BACKLASH

0.025 - 0.029-inch
0.030 - 0.034-inch
0.035 - 0.039-inch

Pinion Preload (NEW BEANNGS).....uuiiiiiiciiiie e e iiiiitee e e e sttt e e e s st ee e e asbe e e e e s e staaaeeaesastbseeeeesntaeeaeesanees 2.2-28 N m (20-25 in. Ibs.)
((UT=To I =T Vg Ta o 1= S EPRR PP 1.1-1.6 N m (10-15 in. Ibs.)
BaCKIASh (NEW G EAIS)...uiiiiiiiiiiii ettt e ettt e et e e s et e e e e e e e beaae e e e et e eaeeesatbeeeasaanses 0.13-0.23 mm (0.005-0.009-in.)

BacKIash (USEA GEAIS)......ccciuiiiie i ittt ettt e ettt e e s et e e e e s e e e e e s et be e e e s e e satbaeaeeaannes 0.08-0.28 mm (0.003-0.011-in.)
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SPECIAL TOOLS

1 J 8611-01 8. J 8608
2. J 8612-B 9. J 22888
3 J 8092 10. J 22399
J 8001 11. J 22761
J 8609-01 2. L 322779
J 8614-01 13. J 5590
7. J 8107-4
1 Front Pinion Bearing Cup Installer 11. Differential Side Bearing Installer
2. Rear Pinion Bearing Cone Remover 12. Side Bearing Backlash Gauge
3. Driver Handle 13. Rear Pinion Bearing Cone Installer
4. Dial Indicator Set Not Shown:
5. Rear Pinion Bearing Cone Installer J-21777-1 Arbor
6. Pinion Flange Remover J-21777-29 Gauge Plate
7. Differential Side Bearing Remover Plug J-21777-35 Rear Pilot Washer
8. Rear Pinion Bearing Remover Plug J-21777-42  Front Pilot Washer
9. Side Bearing Remover J-21777-43 Stud Assembly—Bolt
10. Pinion Qil Seal Installer J-21777-45 Side Bearing Disc

F-04660
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SECTION 4C2

93/4-INCH ring gear front axle
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DESCRIPTION

The Dana 934-inch ring gear front axle uses a conven-
tional ring and pinion gear set to transmit the driving force
of the engine to the front wheels. This gear set transfers
this driving force at a 90 degree angle from the propeller
shaft to the drive shafts.

The pinion gear is supported by two tapered roller bear-
ings. The pinion depth is set by a shim pack between the
inner pinion bearing cup and the front axle housing. The
pinion bearing preload is set by a shim pack at the front of
the axle housing between the yoke and the pinion gear.

The ring gear is bolted onto the differential case with
left-hand thread bolts.

The differential case is supported in the case by two
tapered roller bearings. The differential and ring gear are
located in relationship to the pinion by using selective
shims between the bearings and the differential case. To
move the ring gear, shims are deleted from one side and
an equal amount are added to the other side. Differential

side bearing preload is set by the axle housing. (The axle
housing is spread to remove the differential from the
housing.) When the spreader is removed, the housing
sets the bearing preload.

Two bearing caps are used to hold the differential into
the front axle housing.

The differential is used to allow the wheels to turn at
different rates of speed while the front axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The front axle is sealed with a pinion seal, an axle seal,
and RTV sealer between the differential cover and front
axle housing.

All Dana axles are identified by the part number located
on the right axle tube next to the manufacturing date
which is next to the carrier. The carrier cover does not
have a drain plug. QOil is drained by removing the cover.
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DISASSEMBLY OF AXLE

INSPECTION

Perform the following checks before disassembling the

axle.

1 Remove the axle cover from the axle and drain the
axle lubricant into a suitable container.

2. Check the ring gear backlash. Refer to “Backlash
Adjustment.” This information can be used to
determine the cause of the axle problem. It will also
help when setting up the shim packs for locating
and preloading the differential case.

3. Inspect the case for metal chips. Determine where
the metal chips come from, such as a broken gear
or bearing cage.

4. Determine the cause of the axle problem before
disassembly if possible.

DISASSEMBLY

Remove or Disconnect (Figure 1)

Tools Required:
J 24385-01 Differential Housing Spreader
J 29721 Differential Side Bearing Remover
J 29721-70 Side Bearing Adapters
J 8107-3 Side Bearing Puller Plug
J 8614-10 Pinion Flange Holder
¢ Place the axle in a suitable support.
1 The differential cover bolts (17) and the differential
cover (14) (figure 2).
< Drain the gear lubricant into a proper container.
2. Axle shafts (38). Refer to the proper Light Duty Truck
Service Manual.
3. Bearing cap bolts (19) (figure 3).
4. Bearing caps (18).

e The mating letters are stamped on the caps
and the axle housing. The caps are to be
reassembled exactly as removed.

« Assemble J 24385-01 to the differential housing as
shown in figure 4.

* Assemble the dial indicator as shown in figure 4.
Preset the gage at least 0.50 mm (0.020-inch), and
then rotate the gage housing to zero the dial.

NOTICE: Do not spread the differential carrier
more than 0.38 mm (0.015-inch).
Over-spreading the carrier can damage or
distort the carrier.

e Spread the carrier while examining the dial
indicator. Do not spread the carrier more than 0.38
mm (0.015-inch).

5. Differential case (22) from the carrier (1) using two
pry bars (figure 5).

6. The spreader J 24385-01 from the carrier (1).

7. Bearing cups (20).

e Mark the cups as left and right, and place
them with the proper bearing caps.

8. Differential side bearings (20) using J 29721, and
J 29721-70 and J 8107-3 (figure 6).

» Mark the bearings as left and right, and place
them with the proper bearing caps and cups.
9. Differential shims (21).
» Mark the shims as left or right.
10. Ring gear bolts (23), and discard.
« Place shop towels over the vise jaws. Put the
differential case in the vise (figure 7).

NOTICE: Do not pry the ring gear from the case;
this will damage the ring gear and the
differential case.

11. Ring gear (2) from the differential case using a
rawhide hammer.
* Ring gear (2) from the vise.
Put the differential case in the vise.
12. Lock pin (29) from two differential using a hammer
and a punch (figure 8).
13. Pinion shaft (28) using a hammer and a brass drift
(figure 9).
14. Differential pinion gears (24) and thrust washers
(26).
* Rotate the side gears until the pinion gears
are in the opening of the differential (figure
10).
15. Differential side gears (25) and thrust washers (27).
» Mark the gears and washers as left and right.
Replace the carrier cover (14) using two bolts (17) to
keep the pinion from falling to the floor.

 Drive pinion bearing preload (figure 11).

» Pinion assembly for looseness by moving it
back and forth. (Looseness indicates
excessive bearing wear.)

16. Pinion nut (12) and washer (11) using J 8614-01 to
hold the pinion (figure 12).

17. Pinion flange (10) using J 8614-01 (figure 13).

18. Pinion (2) from the carrier using a rawhide hammer
to tap the pinion (figure 14).

19. Carrier cover (14) and the pinion (2).

20. Pinion preload shims (6).

» Keep the shims together on the bench.

21. Pinion seal (9).

22. Pinion outer bearing (7) and oil slinger (8).

23. Bearing cups (3) and (7) from the axle housing using
a hammer or a punch (figure 15).

* Work the cups out of the housing evenly,
moving the punch back and forth between one
side of the cup and the other.

24. Pinion adjusting shims (4) and baffle (5).

» Keep the shims together on the bench.

25. Pinion inner bearing (3) using J 29721 and
J 29721-70 (figure 16).
26. Axle shaft seals.
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Axle Housing

Ring Gear and Pinion Set
Inner Pinion Bearing
Shims

Baffle

Preload Shims

Bearing

Thrust Washer

Pinion Oil Seal

Pinion Flange

ERB

15.
16.
17.
18.
10.
20.
21.
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Washer
Pinion Nut
Cover
Spacer

Plug

Bolt

Bearing Cap
Bolt

Bearing
Shim

22.
23.
24.
25.
26.
27.
28.
29.

45.

Differential Case

Ring Gear Bolt

Pinion Gear

Side Gear

Pinion Thrust Washer
Side Gear Thrust Washer
Pinion Shaft

Roll Pin

Slinger

Axle Seal

Figure 1—Front Axle Components

F-05784
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F-04756

Figure 4—Spreading the Differential Case Figure 7—Removing the Ring Gear
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Figure 10—Removing the Pinion Gears Figure 13—Pinion Flange Removal
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Figure 16—Removing the Pinion Inner Bearing
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CLEANING AND INSPECTION

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

It is very important to carefully and thoroughly inspect
all drive unit parts before reassembly. Thorough
inspection of the drive parts for wear or stress and
subsequent replacement of worn parts will eliminate
costly drive component repair after reassembly.

INSPECTION

AXLE HOUSING
L* inspect

e The carrier bore for nicks or burrs that would
prevent the outer diameter of the pinion seal from
sealing. Remove any burrs that are found.

e« The bearing cup surfaces for nicks or burrs.
Remove any burrs that are found.

* The housing for cracks. Replace the housing if any
cracks are found.

e The housing for foreign material such as metal
chips, dirt, or rust. Clean as necessary, as outlined
previously.

DIFFERENTIAL
L* Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scorring, and spalling.

Thrust washers for wear.

The fit of the differential side gears in the differential
case.

The fit of the side gears on the axle shatfts.
Differential case for cracks and scorring.

Replace all worn parts.

PINION AND RING GEAR
L* Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

The fit of the pinion on the pinion flange.

The sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seals’ inside diameter and result in
an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS
L* Inspect

Bearings visually and by feel. The bearings should
feel smooth when oiled and rotated while applying
as much hand pressure as possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scorring.

If the rear axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.

Bearings and cups are only replaced as sets.

SHIMS
IP Inspect

Shims for cracks and chips. Worn or damaged
shims should be replaced with an equally sized
servise shim.
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ASSEMBLY OF AXLE

F-05783
Figure 17—Installing the Axle Shaft Seals

Important

Lubricate all seal lips, bearings, gears, and bearing
surfaces with axle lubricant prior to assembly.

DIFFERENTIAL CASE ASSEMBLY

Install or Connect (Figure 1)

Tool Required:
D-160, Axle Shaft Seal Installer (Miller)
» Lubricate all parts with front axle lubricant.
1 Axle shaft seals, using D-160 (figure 17).
2. New side gear thrust washer (27) to the side gears
(25).
3. Side gears (25) to the differential case.
¢ Place the side gears in place on the same side
as removed (figure 18).

Figure 19—Installing the Lock Pin

4. Pinion gears (24) to the differential without the thrust
washers (26).

« Place the pinion gears onto the side gears so
that the holes in the pinion gears are 180
degrees apart.

* Rotate the pinion gears into place, and verify
that the pinion gears line up with the pinion
shaft holes.

5. New pinion thrust washers (26).

« Rotate the pinion gears toward the differential
opening just enough to slide in the pinion
thrust washers.

6. Pinion shaft (28).

« Align the lock pin holes in the case and the
shaft.

7. Lock pin (29) (figure 19).

* Peen metal from the case over the lock pin.

« Check that the mating surfaces of the differential
case and the ring gear are clean and burr free.
8. Ring gear (2) to the differential case (22).

e Thread two studs into the ring gear on
opposite sides.

* Press the ring gear onto the case, and align
the holes in the case with the studs.

9. New ring gear bolts (23) (figure 20).

Important

Always use new bolts at assembly.

Always use the correct service bolts. Do not
attempt to use a substitute bolt.

Tighten the ring gear bolts alternately in
stages gradually pulling the ring gear onto the
differential case.

Tighten

e The ring gear bolts in sequence to 142-156
N-m (105 - 115 ft. Ibs.).
10. Master differential bearings D-117 to the differential
(figure 21).
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Figure 20—lInstalling the Ring Gear Bolts

Refer to “ Determining Total Shim Pack Size” in this
section.

DETERMINING TOTAL
DIFFERENTIAL SHIM
PACK SIZE

Assemble the differential case (22) to the axle
housing. The pinion must not be installed.

. Mount a dial indicator having a minimum travel of 5
mm (0.200-inch) with a magnetic base on the ring
gear bolt side of the housing (figure 22).

. Force the differential assembly as far as possible in
the direction towards the indicator.

. Preload the dial indicator one half of its travel. Place
the tip of the indicator on a flat surface of the
differential, just next to a ring gear bolt. Mark this
location with a piece of chalk.

. Zero the dial indicator.

Figure 21—Differential with Master Bearings

Figure 22—Determining Differential Shim Pack

6. Force the differential assembly in the opposite

direction as far as it will go. Repeat this step until
the same reading is obtained. Record the number of
thousandths that the dial indicator traveled, not the
reading on the dial. This will be the measurement of
the shimpack without the bearing preload (which will
be added later).

. Remove the dial indicator from the axle.
. Remove the differential case from the axle housing.

Do not remove the master bearings from the
differential.

PINION DEPTH ADJUSTMENT

Tools Required:
D-120 Master Pinion Block (Miller)
D-116-1 Pinon Height Block (Miller)
D-116-2 Master Discs (Miller)
D-115-3 Arbor (Miller)
D-115 Scooter Gage (Miller)

Clean the carrier bores and all the tools. The pinion
bore must be free of nicks and dirt.

. Install D-120 to the pinion bore (figure 23).
. Place D-116-2 onto D-115-3.
. Install the arbor and discs into the axle housing

(figure 24).

. Install D-116-1 onto D-120 and against the arbor

(figure 25).

. Place D-115 onto the height block (figure 26).

» Place the gage on the lower step of the height
block. Push the gage down on the height
block. While applying pressure, set the dial
indicator at zero.

. Slide the gage over the arbor (figure 27).
. Record the reading at the point of greatest

defelection (when the dial indicator needle is
centered between movement to the left and to the
right).
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e This reading indicates the amount of shims
needed for a nominal pinion setting. The
pinion marking may change the pinion depth
by adding or deleting shims from the nominal
pinion setting.

e A positive (+) pinion marking indicates that the
distance between the ring gear centerline and the
pinion head must increase by the number of
thousandths marked on the pinion. This means that
the shim pack will decrease by the same number of
thousandths.

* A negative (-) pinion marking indicates that the
distance between the ring gear centerline and the
pinion head must decrease by the number of
thousandths marked on the pinion. This means that
the shim pack will increase by the same number of
thousandths.

* A pinion etched zero (0) will use the nominal setting
as determined in this procedure.

Figure 27—Scooter Gage on the Arbor
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9. Measure each shim separately with a micrometer
and add them together to obtain the total shim pack
thickness. If a baffle (5) or slinger is used, these
must also be measured and included in the shim
pack (figure 28).

PINION INSTALLATION

Install or Connect

Tools Required:
J 7818 Front Pinion Bearing Cup Installer
J 5590 Rear Pinion Bearing Cone Installer
D111 Rear Cup Installer (Miller)
C-4171 Handle (Miller)
J 8092 Handle
J 8614-01 Pinion Flange Remover
D-116-1 Pinion Height Block (Miller)
D-116-2 Master Disc (Miller)
D-115-3 Master Disc (Miller)
D-115 Scooter Gage (Miller)
D-163 Seal Installer (Miller)
Place the required amount of shims (and baffle if
used) in the inner bearing bore.

2. Drive the inner bearing cup into the axle assembly
using D111 and C-4171. The cup must be seated on
the shims (figure 29).

Drive the outer bearing cup into the axle assembly
using J 7818 and J 8092 (figure 30).

Inner bearing cone (and slinger if used) on the
pinion. Drive the bearing onto the pinion shaft using
J 5590 (figure 31).

Pinion into the axle housing.

Outer pinion bearing (7) and thrust washer (8).

Do not assemble the preload shims or pinion oil seal
at this time.

Pinion flange (10).

Washer (11) and pinion nut (12). F-04719

a Tighten

The nut (12) while holding the pinion with Figure 31—Installing the Inner Bearing

J 8614-01. Tighten the nut until it requires a



torque of 1.13 N-m (10 in. Ibs.) to rotate the
pinion (figure 32). Rotate the pinion several
times to seat the bearings and assure a more
accurate reading pinion depth setting.
9. The pinion depth checking tools D-116-1, D-116-2,
D-115-3, and D-115 to the top of the pinion.

» Place the discs and arbor into the differential
bearing bore.

» Place the pinion height block on top of the
pinion.

» Set the dial indicator at zero and slide the
scooter gage across the arbor (figure 33).

« The indicator will turn to the right or to the left
at the point of greatest deflection, depending
on the pinion marking.

* The needle will move to the left if the pinion is
marked (+).

* The needle will move to the right if the pinion
is marked (-).

e If the indicator reading is within 0.05 mm
(0.002-inch) of the pinion marking, the pinion is
correctly set. If the pinion depth does not meet

Figure 33—Checking the Pinion Depth Setting
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specifications, change the shim pack by the
amount the indicator needle is from the pinion
marking.

« Remove the pinion nut (12), washer (11), pinion

10.

NAEN

flange (10), slinger (8) and bearing cone (7).
Preload shims (6).

* Install the shims that were removed, or
measure the old shims and replace them with
new shims if necessary.

Outer bearing (7) and slinger (8).

Apply a light coat of axle lubricant to the pinion seal
lip.

Outer pinion oil seal (9) using D-163 (figure 34).
Pinion flange (10).

Washer (11) and a new pinion nut (12).

¢$ Tighten (Figure 35 and 36)

The nut (12) while holding the pinion with
J 8614-01. Tighten the nut until it requires a
torque of 2.26 - 4.53 N-m (20 - 40 in. Ibs.) to
rotate the pinion.

Remove shims to decrease the preload.

Figure 35—Tightening the Pinion Nut
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e Add shims to increase the preload.

ASSEMBLING THE
DIFFERENTIAL TO
THE AXLE HOUSING

Tools Required:

J 23690 Differential Side Bearing Installer

J 8092 Driver Handle

J 24385-01 Differential Carrier Spreader
Assemble the differential case (22) with master
bearings installed to the axle housing. The pinion
must be installed.
. Mount a dial indicator having a minimum travel of 5
mm (0.200-inch) with a magnetic base on the ring
gear bolt side of the housing (figure 37).
. Place the indicator tip on the chalk mark made
earlier.
. Force the ring gear into mesh with the pinion. Rock
the ring gear to allow the teeth of the gears to mesh.

Figure 38—Installing the Differential Bearings

5. With the force still applied to the differential case,
set the dial indicator to zero.

6. Force the differential case away from the pinion
gear to obtain an indicator reading. Repeat this
action until a consistent reading is obtained. This
will be the size of the left shim pack.

7. Remove the indicator and the differential case from
the carrier.

8. Remove the master bearings from the differential
case.

9. Using the total shim pack size determined earlier,
(Refer to “ Determining Total Differential Shim Pack
Size” in this section) subtract the reading found in
step 6 from the total reading. The reading found in
step 6 will be the shim size on the ring gear side.
The remaining portion of the shim pack will be used
on the side opposite the ring gear. Add an additional
0.38 mm (0.015-inch) of shims to the side opposite
the ring gear to preload the bearings.

10. Place the proper shims on the differential side
bearing hub (ring gear side) and drive the
differential bearing onto the hub using J 23690 and
J 8092 (figure 38).

11 Place the proper shims on the differential side
bearing hub (opposite the ring gear) and drive the
differential bearing onto the hub using J 23690 and
J 8092 (figure 38).

12. Assemble J 24385-01 to the axle housing as shown
in figure 39.

13. Assemble the dial indicator as shown in figure 39.
Preset the gage at least 5 mm (0.020-inch), and then
rotate the indicator housing to zero the dial.

NOTICE: Do not spread the differential carrier
more than 0.38 mm  (0.015-inch).
Over-spreading the carrier can damage or
distort the carrier.

14. Spread the carrier while examining the dial
indicator.

15. Remove the dial indicator.

16. Place the bearing cups (20) onto the bearings.

17. Install the differential assembly into the carrier.
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6 &

20.

Figure 39—Mounting the Carrier Spreader

¢ Use a rawhide hammer to seat the differential
assembly in the axle housing (figure 40).

Remove the spreader.

Install the bearing caps (18) in their original
positions.

Install the bearing cap bolts (19).

Q Tighten
« Bearing cap bolts (19) to 115 N m (85 ft. Ibs.).

CHECKING BACKLASH

Mount a dial indicator with a magnetic base to the
axle housing as shown in figure 41.

Place the indicator tip at the heel end of the tooth.
Check the backlash at three equally spaced points.
The backlash should be 0.13 - 0.23 mm (0.005 -
0.009-inch). The measurement must not vary more
than 0.05 mm (0.002-inch) between the points
checked.

Figure 40—Installing the Differential Case

High backlash is corrected by moving the ring gear
closer to the pinion.

Low backlash is corrected by moving the ring gear
away from the pinion.

To adjust the backlash, the differential case must be
removed from the housing, then the differential
bearings removed, and the proper number of shims
moved from one side to the other.

FINAL ASSEMBLY

Install or Connect (Figure 1)

Drive axles, as outlined in the proper Light Duty
Truck Service Manual.
Axle cover (14) to the housing.

e Make sure the sealing surfaces on the cover
and housing are clean and free of grease and
oil.

e Apply a bead of RTV sealer (GM part no.
1052366 or equivalent) to the cover, inboard of
the bolt holes. Install the cover while the
sealer is still wet.

Cover bolts (17).

Tighten
Bolts to 47 N m (35 ft. Ibs.).
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SPECIFICATIONS

TORQUE SPECIFICATIONS

Fastener N-m Ft. Lbs.

RING GBAI BOILS ... eiiiiiiii ittt e e et e e e e sr e e s e e s e e nnnee s 150 110

BEAING Cap BOItS.....eiiiiiiiieiiie ettt en 115 85

AXIE COVEI B OIS ...ttt ettt a e n 47 35

AVAILABLE SHIM SIZES

Differential Bearing AJUSTING S NIM c..ociiuiieieee ettt e et e et e e eaeeaeaneas ..0.003- nch
0.005- nch
0.010- nch
0.030- nch

Outer Pinion Bearing Shim ..0.003- nch
0.005- nch
0.010- nch
0.030- nch

Inner Pinion Bearing Shim. ..0.003- nch
0.005- nch
0.010- nch

PINION PRELOAD AND BACKLASH
Pinion Preload .2.26-4.53 N-m (20-40 in. lbs.)

Backlash........ .0.13-0.23 mm (0.005-0.009-in.)
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Master Discs (Miller)

Arbor (Miller)

Pinion Height Block (Miller)
Scooter Gage (Miller)

SPECIAL TOOLS

D-116-2
D-115-3

D-116-1

D-115

D-117

D-120

D-111

C-4171

J-8107-03

J-7818

Master Pinion Bearings (Miller)

Master Pinion Block (Miller)
Cup Installer (Miller)
Handle (Miller)

11 J-8092

12 J-5590

13 J-8614-01
14 J-23690

15 J-29721

16 J-24385-01
17 J-29721-70

Differential Side Bearing Removal Plug
Rear Pinion Bearing Cup Installer
Driver Handle

Rear Pinion Bearing Cone Installer
Pinion Flange Remover

Differential side Bearing Installer
Differential Side Bearing Remover
Differential Carrier Spreader

Side Bearing Adapters F-04663
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DESCRIPTION

The axle used on T model vehicles has a center discon-
nect feature which allows shifting into and out of four
wheel drive when the vehicle is in motion under most con-
ditions.

The axle uses a conventional ring gear and pinion gear
set to transmit the driving force of the engine to the
wheels. This gear set transfers this driving force at a 90
degree angle from the propeller shaft to the drive shafts.

The pinion gear is supported by two tapered roller bear-
ing. The pinion depth is set by a shim pack located be-
tween the gear end of the pinion and the roller bearing
that is pressed onto the pinion. The pinion bearing pre-
load is set by crushing a collapsible spacer between the
pinion bearings in the axle housing.

The ring gear is bolted onto the differential case with
left-hand thread bolts.

The differential case is supported in the axle housing
by two tapered roller bearings. The differnetial and ring
gear are located in relationship to the pinion by using
threaded adjusters.

The differential is used to allow the wheels to turn at
different rates of speed while the front axle continues to
transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The axle identification number is located on a tag at-
tached to the right axle tube.
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DISASSEMBLY OF AXLE

INSPECTION

Perform the following checks before disassembling the

axle.
1

2.

« P WN R

© ©

10.

BB

14.

16.

17.

. Seal (15) from the tube (5).

Remove the fill plug from the axle and drain the axle
lubricant into a suitable container.

Check the ring gear backlash. Refer to “Backlash
Adjustment.” This information can be used to deter-
mine the cause of the axle problem. It will also help
when setting up the shim packs for locating and pre-
loading the differential case.

Inspect the case and oil for metal chips. Determine
where the metal chips come from, such as a broken
gear or bearing cage.

Determine the cause of the axle problem before dis-
assembly if possible.

DISASSEMBLY

Disassemble (Figue 1 through 15)

Tools Required:

J 8614-01 Pinion Flange Remover

J 21551 Bearing Remover

J 22912-01 Pinion Bearing Cone Remover

J 29307 Slide Hammer

J 33791 Bushing Remover

J 33792 Side Bearing Adjuster Wrench

J 33837 Pinion Bearing Cup Remover Kit

J 34011 Output Shaft Pilot Bearing Remover
Bolts (6), shift cable housing (11), and spring (14).
Tube (5) and thrust washer (7).

. Spring (16) and shift shaft and fork (17).

Shaft (1) with deflector (2).
Clamp the axle tube (5) in a vise. Clamp ONLY on
the mounting flange.
Strike the inside of the shaft flange with a brass
hammer to dislodge the shaft.
Carrier connector (9) with retaining ring (8).
Right seal (3) and bearing (4), using J 29369-2 and
J 29307 (figure 3).
Pry out with a
screwdriver.
Thrust washer (20).
Sleeve (22) and output shaft (23).
Differential pilot bearing (21) from the output shaft,
using J 34011 (figure 4).
Washer (24).
Shaft (59), and deflector (2).
e Pry with a screwdriver between the shaft
flange and carrier head while striking the
flange with a soft face hammer (figure 5).

. Bolts (58) and cover (57).

Left seal (3).
Bolts (28).
Separate the carrier case (29).
¢ Insert a screwdriver into the slots provided and
pry to separate the case (figure 6).
Differential case (35).

. Bolts (18) and lock tabs (19) from the side bearing

adjuster sleeves (32) (figure 7).

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

29.

30.

32.

34.
35.

Bearing cups (33) and sleeves (32) from the case.
e Turn the sleeves (32) using J 33792 until the
cups are pushed out of the case (figure 8).
Bearings (30) from the sleeves (32). Use J 21551
(figure 9).
Pinion flange nut (46) and washer (45) using
J 8614-01 (figure 10).
* Mount the left carrier case half in J 33837-1
(figure 11).
Flange (44) and deflector (43) using J 33837-1 and
J 33837-3 (figure 11).
Pinion (37), with spacer (40), pinion bearing (39) and
shim (38).
Spacer (40) from the pinion.
Bearing (39) from the pinion. Use J 22912-01 and a
press (figure 12).
Shim (38).
Bearing and cup (41) and seal (42), using J 33837-1,
J 33837-3, and J 33837-6.
* Insert J 33837-6 into the pinion bore.
e Thread the forcing screw (J 33837-3) into
J 33837-6.
* Turn the forcing screw to pull the parts from
the case.
Inner bearing cup by pushing it out using J 33837-1,
J 33837-3, and J 33837-6 (figure 13).
Bolt (36) and shaft (52) from the differential case
(35).
Differential pinion gears (56) and thrust washers
(55).

. Side gears (54) and thrust washers (53).

« Mark the side gears and case so they can be

installed in their original location.
Bolts (34).
Ring gear (37).

e« Do not pry between the ring gear and the
case. Drive the gear off with a brass drift and
hammer.

Side bearings (33), using J 22912-01 (31) (figure 14).
Bushings (48). Use J 33791 (figure 15).
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Figure 1—Axle Components
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Shaft

Deflector

Seal

Bearing

Tube

Bolt

Thrust Washer
Retaining Ring
Carrier Connector
Shift Cable

Shift Cable Housing

. Gasket

Indicator Switch
Spring
Seal

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
. Washer
27.
28.
29.
30.

Spring

Shift Shaft and Fork
Bolt

Lock Tab

Thrust Washer

Differential Pilot Bearing

Sleeve
Output Shaft
Washer

Plug

Pin

Bolt

Carrier Case
Bearing

31
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Insert

Sleeve

Side Bearing
Bolt

Differential Case
Bolt

Ring and Pinion Gears

Shim
Bearing
Spacer
Bearing
Seal
Deflector
Flange
Washer

Figure 2—Axle Components

Figure 3—Removing the Axle Tube
Bearing and Seal

46.
47.

49,
50.
51.
52.
53.
54,
55.
56.

57.
58.
59.

Nut

Plug

Bushing

Vent Hose
Vent

Fitting

Shaft

Thrust Washer
Side Gear
Thrust Washer

Differential Pinion
Gear

Cover
Bolt

Shaft F-01388

Figure 4—Removing the Output Shaft
Pilot bearing

29. Carrier Case
59. Shaft

F-01389

Figure 5—Removing the Axle Shaft
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30. Bearing
32. Sleeve
J-21551
32
F-01782
Figure 6—Separating the Carrier Case Halves Figure 9—Remove the Sleeve Bearing
Figure 7—Removing the Lock Tabs
F-05788

Figure 10—Removing the Pinion Nut

Figure 8—Removing the Side Bearing Cup
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J-33791-2

95
Figure 13—Removing the Inner Pinion

Bearing Cup
95. Carrier Assembly F-01670

Figure 15—Replacing the Case Bushings



T TRUCK FRONT AXLE 4C3-7

CLEANING AND INSPECTION

CLEANING

Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and shafts.
These parts should be cleaned in a suitable solvent. All
parts should be disassembled before cleaning.

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be dried
with compressed air. Do not allow the bearings to spin
while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before assembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassembly.

AXLE HOUSING
I_* Inspect

» Carrier bore for nicks or burrs that would prevent the
outer diameter of the pinion seal from sealing.
Remove any burrs that are found.

e Bearing cup surfaces for nicks or burrs. Remove
any burrs that are found.

e Housing for cracks. Replace the housing if any
cracks are found.

« Housing for foreign material such as metal chips,
dirt, or rust. Refer to “Cleaning” in this section.

DIFFERENTIAL
L* Inspect

« Pinion gear shaft for unusual wear.

¢ Pinion gear and side gear teeth for wear, cracks,
scorring, spalling.

e Thrust washers for wear.

« The fit of the differential side gears in the differential
case.

 Fit of the side gear on the axle shafts.

« Differential case for cracks and scorring.

* Replace all worn parts.

PINION AND RING GEAR
Inspect

Pinion and ring gear teeth for cracking, chipping,
scorring, or excessive wear.

Pinion splines for wear.

Pinion flanges splines for wear.

Fit of the pinion on the pinion flange.

Sealing surface of the pinion flange for nicks, burrs,
or rough tool marks which would cause damage to
the seals’ inside diameter and result in an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS
L* Inspect

« Bearings visually and by feel. The bearings should
feel smooth when oiled and rotated while applying
as much hand pressure as possible.

e The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.

e Bearing cups for wear, cracks, brinelling and
scoring.

e Bearings and cups are only replaced as sets.

« If the front axle was operated for an extended period
of time with very loose bearings, the ring gear and
drive pinion will also require replacement.

e Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

» Bearing caps for cracks or chips.

THRUST WASHERS, SHIMS AND
ADJUSTER SLEEVES

L* Inspect

Shims and thrust washers for cracks and chips.
Damaged shims should be replaced with an equally
sized service shim.

Adjuster sleeves for damaged threads. Replace if
required.

SHIFT MECHANISM
Inspect (Figures 1 and 2)

Carrier connector (9) for damaged splines and
teeth. Replace as required.
Shift fork (17) for wear, scoring, and damage to
thrust surfaces. Replace if needed.
Sleeve (22) and inner output shaft (23) for damaged
splines and teeth. Replace if necessary.
Spring (16) for breakage.
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ASSEMBLY OF AXLE

Important

Lubricant all the seal lips, bearings, gears, and
bearing surfaces with axle lubricant prior to assem-
bly.

DIFFERENTIAL CASE ASSEMBLY

P

Install or Connect (Figures 1, 2 and 16)

Tool Required:
J 33790 Side Bearing Installer

Thrust washers (53) and side gears (54) into the
differential case (35).

« If the same gears and washers are being
used, install them on the same side as they
were removed from.

Pinion gears (56).

» Position one pinion gear (56) between the side
gears and rotate the gears until the pinion
gear is directly opposite the opening in the
case.

» Place the other pinion gear (56) between the
side gears, making sure the hole in both
pinion gears line up.

. Thrust washers (55).

Rotate the pinion gears toward the opening just
enough to permit the sliding in of the thrust
washers.

Shaft (52) and bolt (36).

5. Ring gear (37) onto the differential case (35).
6. Bolts (34).

Important

Always install new bolts. Never reuse the old
bolts.

Tighten

* Bolts (34) alternating in progressive steps to
80 N-m (60 ft. Ibs.).

Side bearings (33), using J 33790 (figure 16).

PINION BEARING CUP
INSTALLATION

Install or Connect (Figures 1, 2, 17 and 18)

Tool Required:

J 33837 Pinion Bearing Remover and Installer
Bearing cup (41) into the case using J 33837-1,
J 33837-3, and J 33837-4 (figure 17).

. Bearing cup (39) into the case using J 33837-1,

J 33837-3, and J 33837-4 (figure 18).

J 33790

F-01785

Figure 16—Installing the Differential Side Bearings

J 33837-1

J 33837-3

J 33837-4

F-01786

Figure 17—Installing the Outer Pinion
Bearing Cup

Figure 18—Installing the Inner Pinion
Bearing Cup
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PINION DEPTH ADJUSTMENT

Tools Required:

J 33838 Pinion Depth Setting Gage

J 29763 Dial Indicator
Refer to figure 1
Pinion depth is adjusted by selecting a shim (38) of
the proper thickness.
Lubricate the inner and outer pinion bearings
liberally with axle lubricant.
Hold the pinion bearings in position and install
J 33838 and J 29763 (figure 19). Set the dial
indicator at ZERO, then position it in J 33838. Push
the dial indicator downward until the needle rotates
approximately three turns to the right.
Tighten the dial indicator in this position.
Set the button of J 33838 on the differential bearing
bore (figure 19).
Rotate the tool slowly back and forth unitl the dial
indicator reads the lowest point of the bore. Set the
dial indicator to ZERO. Repeat the rocking action of
the tool to verify the ZERO setting.
After the ZERO setting is obtained and verified,
move the tool button out of the differential side
bearing bore (figure 19). Record the dial indicator
reading.
The dial indicator reading is equal to the required
shim size. Example: If the dial indicator reads
0.84 mm in step 8, a 0.84 mm shim is required.
Available shim sizes are listed in “ Specifications.”
Remove the tools and bearing cones.

PINION INSTALLATION

Install or Connect (Figure 1, 2, 10, 20 and 21)

Tools Required:
J 33785 Bearing Installer
J 8614-01 Pinion Flange Remover
J 33792 Seal Installer

. Shim (38) to the pinion gear (37).

e The shim must be of the proper size, as
selected previously.

Bearing (39) onto the pinion gear (37) using J 33785
(figure 20).

New spacer (40) onto the pinion gear (37).

Bearing (41) into the case.

Seal (42) into the case using J 33782 (figure 21).
Pinion gear, with bearing and spacer, to the case.
Deflector (43), flange (44), washer (45) and nut (46).

e Apply PST sealant (GM part humber 1052080
or equivalent) to the pinion gear threads and
on both sides of the washer.

e Tighten nut (46) until no end play is detectable
while holding the flange (44) with J 8614-01
(figue 10).

* No further tightening should be attempted until
bearing preload has been checked.

Measure

Pinion bearing preload. Use an inch pourd torque
wrench (figure 22). The correct preload is 1.7-2.8
N m (15-25 in. Ibs.).

1

2.

N
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Rotate the pinion with the torque wrench and
observe the reading.

If the preload torque is below specifications,
continue torquing the pinion nut in small
increments. Check the preload after each
tightening. Each tightening increases the bearing
preload by several inch pounds. If the bearing
preload is exceeded, the pinion will have to be
removed, and a new collapsible spacer installed.
Once the preload has been obtained rotate the
pinion several times to make sure that the bearings
have seated. Recheck the preload, and adjust if
necessary.

DIFFERENTIAL ASSEMBLY
INSTALLATION

Install or Connect (Figures 1, 2, 23, 24 and 25)

Tools Required:

J 33788 Bearing Installer

J 23423-A Bearing Cup Installer

J 33792 Side Bearing Adjuster Wrench
Bearings (30) into the sleeves (32) using J 33788
(figure 23).

. Sleeves (32) into the carrier case (29). Thread in all

the way.

Side bearing cups (33) into the carrier case (29)
using J 23423-A.

Differential assembly to the carrier case.

« Place the differential case assembly (35) into
the carrier case half which contains the pinion
gear.

e Turn the left sleeve (32) in toward the
differential case using J 33792 until backlash
is felt between the ring and pinion gear.

Carrier case halves (29). Do not use any sealer at
this time.

e If the carrier halves do not make complete
contact, back out the right hand adjusting
sleeve (32). Use J 33792 (figure 24).

Four bolts (28) (figure 25).

Tighten
Bolts (28) to 50N N m (37 ft. Ibs.).

ADJUSTING BACKLASH

Tools Required:

J 33792 Side Bearing Adjuster Wrench

J 34047 Dial Indicator Adapter

J 25025-1 Dial Indicator Stand

J 8001-1 Dial Indicator Clamp
Refer to figures 1 and 2.
Tiguten the right sleeve (32) to 140 N m (100 ft. Ibs.).
Use J 33792 (figure 24).
Tighten the left sleeve (32) to 140 N m (100 ft. Ibs.).
Use J 33792 (figure 24).
Mark the location of the adjusting sleeves in relation
to the carrier halves (figure 26), so the notches in
the adjusting sleeves can be counted when turned.
Turn the right adjusting sleeve OUT two notches
using J 33792.
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A. Button Located in Bearing Bore
B. Button Moved Out of Bearing Bore

F-05791

Figure 19—Measuring Pinion Depth



J 33785

F-01789

Figure 20—Installing the Pinion Bearing

6. Turn the left adjusting sleeve IN one notch using
J 33792.

7. Rotate the pinion several times to seat the bearings.

Install J 34047, J 25025-1 and J 8001-1 (figure 27).

9. Place the indicator stem at the heel end of a tooth.

[ee]

Figure 22—Measuring Pinion Bearing Preload
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J 33788

F-01791

Figure 23—Installing the Sleeve Bearing

F01781

Figure 24—Adjusting the Sleeve
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29. Carrier Case 29
32. Sleeve

A. Mark Location on the Case F-01830

Figure 26—Marking Sleeve Location

10. Check and record the backlash at three or four

points around the ring gear.

e The pinion must be held stationary when
checking backlash.

e The backlash should be the same at each
point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 mm
(0.002-inch), check for burrs, a distorted case
flange, uneven bolting conditions, or foreign
matter between the case and the ring gear.

e Gear backlash should be between
0.08-0.25 mm (0.003-0.010-inch) with a
preferred specificaton of 0.13-0.18 mm
(0.005-0.007-inch).

« If the backlash is incorrect, adjust the sleeves
as necessary. Always maintain the “one
notch” preload on the side bearings.
EXAMPLE: If it is necessary to turn the RIGHT
sleeve IN one notch, the LEFT sleeve must be
turned OUT one notch.

J 25025-1

J 34047

F-05881

Figure 27—Measuring Backlash at the Ring Gear

F-05875

Figure 28—Measuring Backlash at the
Pinion Flange

* To increase backlash, turn the left sleeve in,
and turn the right sleeve out an identical
amount. To decrease backlash, turn the right
sleeve in and turn the left sleeve out an
identical amount.

10. When the backlash is correct, mark the position of

the sleeves so they can be kept in the same
location.

MEASURING BACKLASH (ALTERNATE METHOD)
1 Use this method if the tools specified previously are

not available.

. If the specified tools are not available, it is possible

to read backlash at the pinion flange as follows:

. Install a dial indicator so the button contacts the

outer edge of the pinion flange. The plunger must
be at a right angle to the pinion flange (figure 28).

. Move the pinion flange through its free play while

holding the differential carrier. Record the dial
indicator reading.

. DIVIDE THE DIAL INDICATOR READING BY 2 to

obtain the actual backlash when using this method.
Example: A dial indicator reading of 0.16 mm means
that there is actually 0.08 mm backlash.

. Follw the steps for adjusting backlash outlined

previously.



GEAR TOOTH CONTACT
PATTERN CHECK

Before final assembly of the differential, a gear tooth
contact pattern check should be performed.

It should be noted that a gear tooth contact pattern
check is NOT a substitute for adjusting pinion depth and
backlash as previously outlined. It is a method to verify
the correct running position of the ring gear and the drive
pinion. Gear sets which are not positioned properly may
be noisy, or have a short life, or both. With a pattern
check, the best contact between the ring gear and the
drive pinion for low noise level and long life can be
assured.

GEAR TOOTH NOMENCLATURE

The side of the ring gear tooth which curves outward, or
is convex, is referred to as the “drive” side. The concave
side is the “coast” side. The end of the tooth nearest the
center of ring gear is referred to as the "toe” end. The
end of the tooth farthest away from the center is the
“heel” end. The toe end of the tooth is smaller than the
heel end, (figure 29).

TEST

1 Wipe oil out of carrier and carefully clean each tooth
of the ring gear.

2. Use gear marking compound and apply this mixture
sparingly to all ring gear teeth using a medium stiff
brush. When properly used, the area of pinion tooth
contact will be visible when hand load is applied.

3. Apply a load until a torque of 54-70 N-m (40-50 ft.

Ibs.) is required to turn the pinion.
A test make without loading the gears will not give a
satisfactory pattern. Turn the companion flange with
a wrench so that the ring gear rotates one full
revolution then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.
Excessive turning of the ring gear is not
recommended.

4. Observe the pattern on the ring gear teeth and
compare with figure 30.
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ADJUSTMENTS AFFECTING TOOTH CONTACT

Two adjustments can be made which will affect the
tooth contact pattern. These are backlash and the
position of the drive pinion (pinion depth) in the carrier.
The effects of bearing preloads are not easily seen on
hand loaded teeth pattern tests. These adjustments
should be within specifications before proceeding with the
backlash and the drive pinion adjustments.

It may be necessary to adjust both pinion depth and the
backlash to obtain the correct pattern.

The position of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion head and the inner race of the rear bearing. The
shim is used in the differential to compensate for
manufacturing tolerences. Increasing the shim thickness
will move the pinion closer to the center line of the ring
gear.

Backlash is adjusted by means of the side bearing
adjusting sleeves which move the entire case and ring
gear assembly closer to, or farther from the drive pinion.
(The adjusting sleeves are also used to set side bearing
preload.) To increase backlash, turn the left sleeve in and
turn the right sleeve out an identical amount. To decrease
backlash, turn the right sleeve in and turn the left sleeve
out an identical amount.

It is important that the contact pattern be centrally
located up and down on the face of the ring gear teeth.

FINAL ASSEMBLY

Remove or Disconnect (Figures 1, 2 and 25)

1 Four case bolts (figure 25).
2. Right carrier case half.

Im- Clean

e Sealing surfaces on the carrier case halves.
Remove all oil and grease. Use a chlorinated
solvent, such as carburetor cleaner.

Install or Connect (Figure 1, 2 and 31 through
34)
Tools Required:

J 33844 Bearing Installer

J 33893 Axle Seal Installer

J 33799 Shift Housing Seal Installer

J 33842 Differential Pilot Bearing Installer
J 33791 Case Bushing Installer

* Apply a bead of sealer (GM part number 1052357
[Loctite 514] or equivalent) to one carrier case
surface.

1 Right carrier case (29).
2. Bolts (28).

Tighten

* Bolts to 47 N-m (35 ft. Ibs.).

* Make sure the sleeves (32) are in the proper
position, as marked previously.

3. Bolts (18) and locks (19).
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Bow~o

12.
13.

TOE CONTACT

INCREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

LOW FLANK CONTACT
DECREASE PINION SHIM

HEEL CONTACT
DECREASE BACKLASH

F-02018

Figure 30—Gear Tooth Contact Pattern

Tighten

e Bolts to 80 N m (70 in. Ibs.).
Left seal (3) to the cover (57). Fully support the seal
bore area of the cover while installing the seal.

Clean

e All oil and grease from the cover and carrier
sealing surfaces. Use carburetor cleaner or
equivalent.

Apply sealer (GM part no 1052357 [Loctite 514] or
equivalent) to the cover.
Cover (57) and bolts (58).

Tighten

« Bolts to 25 N-m (18 ft. Ibs.).
Shaft (59) with deflector (2). Tap into place.

. Bearing (4). Use J 33844.

Seal (3). Use J 33893 (figure 31).

Seal (15). Use J 33799 (fiuge 32).

Differential pilot bearing (21). Use J 33842 (figure
33).

Washer (24) to the output shaft (23).

Output shaft to the carrier assembly.

Sleeve (22).

The flat, non-chamfered side faces the carrier.
The chamfered side faces the axle tube.

14.
15.
16.

17.

19.

20.

21

22.

Thrust washer (20). Use grease to hold it in place.
Spring (16) and shift shaft and fork (17).

Thrust washer (7). Use grease to hold it in place.
Align the notch and tab (figure 34).

Shaft (1) to the tube (5).

Carrier connector (9) with retainer (8). Tap into
place.

Remove all oil and grease from the tube and carrier
gasket surfaces. Use carburetor cleaner or
equivalent.

Apply sealer (GM part no. 1052357 [Loctite 514] or
equivalent) to the carrier.

Tube assembly (5) to the carrier.
Two upper bolts (6). Leave finger tight.

Shift cable housing (11) and remaining bolts (6).

* Bolts to 48 N-m (35 ft. Ibs.).
Bushings (48). Use J 33791 (figure 15).
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Figure 33—Installing the Differential
Pilot Bearing

(P I Inspect (Figure 35)

Tool Required:
J 33798 Engagement Tool

» Operation of the shift mechanism. Insert J 33798
into the shift fork. Turn the axle shaft while engaging
and disengaging the shift mechanism with the tool.
The mechanism should operate smoothly. If not,
remove the tube and check for damaged or
improperly installed parts.

Figure 34—Installing the Thrust Washer

Figure 32—Installing the Shift
Housing Seal
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11. Shift Cable Housing

F-01668
Figure 35—Checking the Shift Mechanism
TORQUE SPECIFICATIONS
Fastener N m Ft. Lbs. In. Lbs.
Cable Housing and Tube Attaching BOItS..........cccoiiiiiiiiiiiiiiiie e 48 35 —
Left Hand Output Shaft Cover BoItS.......ccocoiiiiiiiiiei e 25 18 —
Carrier Case BOIIS. ..o 47 35 —
Adjusting Sleeve LOCK BOIES......ceeiiiiiiiiieeiiie et 8.0 — 71
Differential RiNg Gear BOItS. ..o 80 60 —

[ed A TTo ] TS 4111 ¢ T ] £ 0.53-0.64 mm
0.66-0.79 mm
0.81-0.94 mm

PinioN PrelOad. ... 1.7-2.8 N m (15-25 in. Ibs.)
BACKIASN ...t a e e 0.08-0.25 mm (0.003-0.010-inch)
(R CTE =10 ) I SO URPPPUPROt 0.13-0.18 mm (0.005-0.007-inch)

T2517
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SPECIAL TOOLS

1. J-21551

2. J-29763

i. @ 3 j-33782

4, ' 33785

5. J-33788

6. J-33790

7. J-33792

8. J-22912-01
9. J-33799

Output Shaft Bearing Remover
Dial Indicator

Pinion Oil Seal Installer

Pinion Bearing Installer

Output Shaft Bearing Installer
Differential Side Bearing Installer
Side Bearing Adjuster Wrench
Differential Side Bearing Remover
Axle Lock Cable Seal Installer

10.

11.

12.

13.

14.

15.

16.

17.

18.

10.

12.
13.
14.
15.
16.
17.
18.

J-33837

J-33838

J-33842

J-33844

J-33893

J-34011

J-29369-2

J-8614-01

J-23423-A

Pinion Bearing Cup Remover and Installer
Pinion Shim Setting Gage

Output Shaft Pilot Bearing Installer

Axle Tube Bearing Installer

Output Shaft Seal Installer

Output Shaft Pilot Bearing Remover
Countershaft Roller Bearing Remover
Pinion Flange Remover

Bearing Cup Installer

F-01831
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SPECIAL TOOLS

J 29307

J 33791

J 34037

OUOTAWN R

J 8001

3® J25025-1

J 33798

Slide Hammer

Bushing Remover

Dial Indicator Set

Dial Indicator

Dial Indicator Stand (Part of J 25025-B)

Engagement Tool F-05790
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4C4-2 KTRUCK FRONT AXLE

DESCRIPTION

The front axle on K model vehicles has a center discon-
nect feature which, under most conditions, allows shifting
into and out of four wheel drive when the vehicle is in
motion. It is operated by athermal actuator solenoid.

The axle uses a conventional ring and pinion gear set to
transmit the driving force of the engine to the wheels. The
pinion gear is supported by two tapered roller bearings. The
pinion depth is set by a shim located between the gear end
of the pinion and the roller bearing that is presed onto the
pinion. The pinion bearing preload is set by crushing a
collapsible spacer between the pinion bearings in the axle
housing.

The ring gear is bolted onto the differential case with left-
hand thread bolts.

The differential is used to allow the wheels to turn at
different rates of speed while the front axle continues to

transmit the driving force. This prevents tire scuffing when
going around corners and prevents premature wear on
internal axle parts.

The differential case is supported in the axle housing by
two tapered roller bearings. The differential and ring are
located in relationship to the pinion by using threaded
adjusters.

The axle identification number is located on a tag
attached to the right axle tube.

The axle is produced with 814 inch and 924 inch ring
gears. The 814 inch ring gear is used on K15-25 models; the
924 inch ring gear is used on K35 models.

The drive axles are completely flexible assemblies con-
sisting of inner and outer constant velocity (CV) joints pro-
tected by thermoplastic boots and connected by an axle
shaft.

DISASSEMBLY OF AXLE

INSPECTION

Perform the following checks before disassembling the

axle.

1. Remove the drain plug from the axle and drain the
axle lubricant into a suitable container.

2. Check the ring gear backlash. Refer to “Adjusting
Backlash.” This information can be used to deter-
mine the cause of the axle problem. It will also help
when setting up the shim packs for locating and pre-
loading the differential case.

3. Inspect the case for metal chips. Determine where
the metal chips come from, such as a broken gear or
bearing cage.

4. Determine the cause of the axle problem before dis-
assembly if possible.

DISASSEMBLY

4"* Remove or Disconnect (Figures 1through 19)

Tools Required:
J 29369-1 Bearing Remover (K15-25 Models)
J 29369-2 Bearing Remover (K35 Models)
J 29307 Slide Hammer
J 34011 Pilot Bearing Remover
J 36599 Adjusting Sleeve Wrench
J 36615 Adjuster Wrench (K35 Models)
J 8614-01 Pinion Flange Remover
J 36598 Holding Fixture and Pinion Service
Tool
J 8612-B Pinion Bearing Remover (K15-25
Models)
J 36606 Pinion Bearing Remover (K35 Models)
J 22888-D Side Bearing Puller
J 8107-2 Side Bearing Puller Pilot (K15-25 Mod-
els)

J 36597 Side Bearing Puller Pilot (K35 Models)
J 36616 Bushing Replacer

Solenoid (10)

Indicator Switch (13)

Bolts (6).

Tube (5) with shaft (1).

Sleeve (22).

Shift shaft (18), damper spring (17), shift fork (16), and

clip (15) assembly.

Spring (14).

Shim (20).

Carrier connector (9) with retainer ring (8) (K15-25

models).

¢ Clamp the tube (5) in a vise. Clamp only on the
mounting flange.

« Strike the inside of the shaft (1) flange with a
brass hammer to dislodge the carrier connec-
tor.

10. Snap ring (12) and washer (11) and thrust washer (7)
(K35 models) (figure 5).

11. Shaft (1) with deflector (2).

12. Seal (3) and bearing (4). Use J 29361-1 (K15-25 mod-
els) or J 29369-2 (K35 models) with J 29307 (figure 6).

13. Output shaft (23).

14. Differential pilot bearing (21). Use J 34011 (figure 7).

15. Shaft (59) with deflector (2). Pry on the shaft flange on
one side while tapping with a soft faced hammer on
the other side (figure 8).

16. Seal (3). Pry out with a screwdriver.

17. Bearings (30). Use the tools listed in step 10.

18. Bolts (28).

19. Right side carrier half (29). Tap on the cast lugs pro-
vided.

20. Differential assembly.

* Pry up on the locks (51) (right side only on K35).
21. Bolt (64) and lock (63) (K35 models).

OO ON R

© ®© N



KTRUCK FRONT AXLE 4C4-3

Figure 1—Front Axle Components (K-15-25 Models)
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22.
23.
25.
26.
27.
28.
29.
30.
31

Figure 2—Front Axle Components (K15-25 Models)

Shaft

Deflector

Seal

Bearing

Tube

Bolt

Thrust Washer
Retaining Ring
Carrier Connector

. Solenoid

. Indicator Switch
. Spring

. Clip "

. Shift Fork

. Damper Spring
. Shift Shaft

. Shim

. Differential Pilot

Bearing
Sleeve
Output Shaft
Plug

Washer

Pin

Bolt

Carrier Case
Bearing
Insert

32.
33.
34.
35.
36.
37.

58.
59.
60.

Sleeve

Side Bearing
Bolt

Differential Case
Pin

Ring and Pinion
Gears

. Shim

. Bearing

. Spacer

. Bearing

. Seal

. Deflector

. Flange

. Washer

. Nut

. Bushing

. Lock

. Shaft

. Thrust Washer
54.
. Thrust Washer

. Differential Pinion

Side Gear

Gear

Bolt

Shaft
Vent Plug

F-6498

22. Sleeve(s) (32) and side bearing (33) cups (right side
only on K35).
e Turn the sleeve(s) to push the bearing cup(s)
out of the bore(s). Use J 36599 (figure 9).
23. Adjuster plug (61) with side bearing cup (33) and O-
ring (62) (K35 models). Use J 36615 (figure 10).
24. Nut (46). Use J 8614-01 to hold the pinion flange (fig-
ure 11).
25. Flat Washer (45).
26. Flange (44) with deflector (43). Use J 8614-01 (figure
12).
* Mount the left carrier case in J 36598. Be sure to use
the adapter plate (J 36598-6) for K15-25 models.
27. Pinion (37) with shim (38), bearing cone (39), and
spacer (40). Use J 36598 (figure 13).
28. Spacer (40) from the pinion.
29. Pinion bearing (39). Use J 8612-B (K15-25 models) or
J 36606 (K35 models) and a press (figure 14).
30. Shim (38).
31. Seal (42), and bearing cup and cone (41). Use
J 36598 (figure 15).
32. Bearing cup (39). Use J 36598 (figure 16).
33. Side bearings (33). Use J 22888-D and J 8107-2 (K15-
25 models) or J 36597 (K35 models) (figure 17).
34. Ring gear bolts (34).
* Ring gear bolts have left-handed threads.

NOTICE: Do not pry the ring gear from the case.
This will damage the ring gear and the differential
case.

35. Ring gear (37) from the differential case.

 Drive the ring gear off with a brass drift.

36. Roll pin (36) (K15-25 models). Drive out with a drift
and hammer (figure 18).

37. Bolt (24) (K35 models).

38. Shaft (52).

39. Differential pinion gears (56) and side gears (54).

* Roll the pinion gears out of the case with the
pinion thrust washers (55).

* Remove the side gears and the side gear thrust
washers (53). Mark the gears and the differen-
tial case as left and right.

» Remove spacer (57) (K35 models only).

40. Vent plug (60). Use a 6-point deep socket.
41. Bushings (48). Use J 36616 (figure 19).
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Figure 3—Front Axie Components (K35 Models)
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11.
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13.
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15.
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20.
21.

22.
23.
24.
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28.
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31.
32.
33.
34.
35.
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Bearing
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Deflector
Flange
Washer
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Side Gear
Thrust Washer
Differential Pinion
Gear

Spacer

Bolt

Shaft
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F-6720

Figure 4—Front Axle Components (K35 Models)

F-5797

Figure 5—Removing the Snap Ring (K35 Models)

Figure 6—Removing the Axle Bearing
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Figure 9—Turning the Adjuster Sleeve
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Seal

Figure 14—Removing the Pinion Bearing Figure 17—Removing the Side Bearings



Figure 18—Removing the Pin (K15-25 Models)
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CLEANING AND INSPECTION

CLEANING

* Do not steam clean drive parts having ground and
polished surfaces such as gears, bearings, and
shafts. These parts should be cleaned in a suitable
solvent. All parts should be disassembled before
cleaning.

» Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be
dried with compressed air. Do not allow the bearings
to spin while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly inspect
all drive unit parts before assembly.

Through inspection of the parts for wear or stress and
replacement of worn parts will help prevent costly drive
component repair after reassembly.

AXLE HOUSING

L* Inspect

Carrier bore for nicks or burrs that would prevent the
outer diameter of the pinion seal from sealing.
Remove any burrs that are found.

Bearing cup surfaces for nicks or burrs. Remove
any burrs that are found.

Housing for cracks. Replace the housing if any
cracks are found.

Housing for foreign material such as metal chips,
dirt, or rust. Refer to “Cleaning”.

DIFFERENTIAL

L*

Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scoring, and spalling.

Thrust washers for wear.

Fit of the differential side gears in the differential
case.

Fit of the side gears on the axle shafts.

Differential case for cracks and scorring.

PINION AND RING GEAR

L*

Inspect

Pinion and ring gear teeth for cracking, chipping,
scorring, or excessive wear.

Pinion splines for wear.

Pinion flange splines for wear.

Fit of the pinion on the pinion flange.
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Sealing surface of the pinion flange for nicks, burrs,
or rough tool marks which would cause damage to
the seals’ inside diameter and result in an oil leak.

Replace all worn or broken parts.

Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS

*«-

1

2.

Inspect

Bearings visually and by feel. The bearings should
feel smooth when oiled and rotated while applying
as much hand pressure as possible.

The large end of the bearing rollers for wear. This is
where tapered roller bearing wear is most evident.
Bearing cups for wear, cracks, brinelling and
scorring.

Bearings and cups are only replaced as sets.

If the axle was operated for an extended period of
time with very loose bearings, the ring gear and
drive pinion will also require replacement.

Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from the
initial preload. Do not replace a bearing for this
reason.

Bearing caps for cracks or chips.

SHIMS, THRUST WASHERS AND
ADJUSTER SLEEVES

L*

Inspect

Shims and thrust washers for cracks and chips.
Damaged shims should be replaced with an equally
sized service shim.

Adjuster sleeves for damaged threads. Replace if
required.

SHIFT MECHANISM

Inspect (Figures 1 through 4)

Carrier connector (9) (if used) for damaged splines
and teeth. Replace as required.

Shift fork (17) for wear, scoring, and damage to
thrust surfaces. Replace if needed.

Sleeve (22) and inner output shaft (23) for damaged
splines and teeth. Replace if necessary.

Spring (16) for breakage.

Solenoid (13) and indicator switch (13) for damage
and frayed wiring.

SOLENOID CHECK
e Apply 12 volt battery voltage to the solenoid

terminals. The plunger should extend within several
seconds.

¢ Disconnect the solenoid from the power source. The

plunger should retract within several seconds.

< If the solenoid does not operate as specified, it

should be replaced.

ASSEMBLY OF AXLE

Important

Apply axle lubricant to all bearings, seal lips, gears,
thrust washers, and bearing surfaces at assembly.

PINION BEARING CUP
INSTALLATION

Install or Connect (Figures 1 through 4, 20,
and 21)

Tool Required:
J 36598 Holding Fixture and Pinion Service
Tool
Mount the left carrier case in J 36598. Use the
J 36598-6 adapter plate for K15-25 models. Tighten
the attaching bolts securely.
Outer bearing cup (40). Use the forcing screw and
J 36598-3 (K15-25) or J 36598-4 (K35) (figure 20).
Inner bearing cup (39).
 Remove J 36598-3 or J 36598-4 from the
forcing screw.
» Place pilot J 36598-15 in the pinion seal bore.
« Extend the forcing screw through the pinion
bore.
¢ Install J 36598-3 (K15-25 models) or J 36598-4
(K35 models) on the forcing screw (figure 21).

40. Bearing Cup

F-5867

Figure 20—Installing the Outer Pinion Bearing Cup

« Rotate the forcing screw until the installer is
snug against the bearing cup. Rotate the tool
several times to make sure the bearing cup is
not cocked in the bore.

Pull the bearing cup into place with the forcing
screw (figure 21).



39. Bearing Cup

36598-3 (K15-25)
< J 36598-4 (K35)

F-5868

Figure 21—installing the Inner Pinion Bearing Cup
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10.

12.

14.

PINION DEPTH ADJUSTMENT

Tools Required:

J 36601 Pinion Depth Setting Gage

J 29763 Dial Indicator
Refer to figures 1 through 4 and 22.
Pinion depth is adjusted by selecting a shim (38) of
the proper thickness.
Lubricate the pinion bearings liberally with axle
lubricant.
Assemble J 29763 to the proper gaging arm
(J 36601-4 for K15-25 models, J 36601-3 for K35
models).
Install the pinion bearings and hold them in place.
Insert the threaded rod of J 36601 through the
pinion bearings.
Install the proper pilot, flat washer, and nut.
Tighten the nut while holding the threaded rod with
awrench to adjust bearing preload. Adjust the nut to
obtain a preload of 1.0-1.6 N-m (10-15 in. Ibs.).
Measure using an inch pound torque wrench.
Rotate the shaft several times to make sure the
bearings have seated, then measure again.
Push the dial indicator downward until the needle
rotates about three turns.
Tighten the dial indicator in this position.
Set the button of J 36601 on the differential bearing
bore (figure 22).
Rotate the tool slowly back and forth until the dial
indicator reads the lowest point of the bore. Set the
dial indicator to ZERO. Repeat the rocking action of
the tool to verify the ZERO setting.
After the ZERO setting is obtained and verified,
grasp the gaging arm by the flats and move the tool
button out of the differential side bearing bore
(figure 22). Record the dial indicator reading.
The dial indicator reading is equal to the required
shim size. Example: If the dial indicator reads 0.508
mm in step 8 a 0.508 shim is required. Available
shim sizes are listed in “ Specifications.”
Remove the tool and bearing cones.

KTRUCK FRONT AXLE 4C4-11
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PINION INSTALLATION

Install or Connect (Figures 1 through 4 and 11,
23 and 24)

Tools Required:
J 35512 Bearing Installer (K15-25 Models)
J 36614 Bearing Installer (K35 Models)
J 8614-01 Pinion Flange Remover
J 36333 Seal Installer
Shim (38) to the pinion gear (37).

e The shim must be of the proper size, as
selected previously.

Bearing (39) onto the pinion gear using J 35512
(K15-25 models) or J 36614 (K35 models) (figure 23).
New spacer (40) onto the pinion gear.

Bearing (41) into the case.

Seal (42) into the case using J 36366 (figure 24).
Pinion gear, with bearing and spacer, to the case.
Deflector (43), flange (44), washer (45) and nut (46).

* Apply PST Sealant (GM part no. 1052080 or
equivalent) to the pinion gear threads and on
both sides of the washer.

» Tighten nut (46) until no end play is detectable
while holding the flange (44) with J 8614-01
(figure 11).

* No further tightening should be attempted until
the bearing preload has been checked.

Measure (Figure 25)

Pinion bearing preload. Use an inch pound torque
wrench (figure 25). The correct preload is 1.7-2.8
N-m (15-25 in. Ibs.).

1 Rotate the pinion with the torque wrench and
observe the reading.

2. If the preload torque is below specifications,
continue torquing the pinion nut in small
increments. Check the preload after each
tightening. Each tightening increases the
bearing preload by several inch pounds. If the
bearing preload is exceeded, the pinion will
have to be removed, and a new collapsible
spacer installed.

3. Once the preload has been obtained, rotate
the pinion several times to make sure that the
bearings have seated. Recheck the preload,
and adjust if necessary.

DIFFERENTIAL CASE ASSEMBLY

1

Install or Connect (Figures 1 through 4, and
26)

Tools Required:
J 22761 Side Bearing
Models)
J 29710 Side Bearing Installer (K35 Models)
J 8092 Driver Handle
Side gear spacer (57) (K-35 models only), thrust
washers (53), and side gears (54) into the differential
case (35).
« Install the side gear spacer on the left-hand
shaft. K15-25 models do not have a spacer.
« If the same gears and washers are being used,

Installer (K15-25
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J 36601-4 (K15-25)
J 36601-3 (K35)

A. Button Located In Bore

B. Bearing Swung Out of Bore
C. Nut

D. Washer
E. Pilot
F. Flats
9. Bearing (Inner Pinion

41, Bearing EOuter Pinion)) J21777-35 (K15-25) J 29763

J 21777*8 (K35) F-5869

Figure 22—Measuring Pinion depth



install them on the same side from which they

were removed.

. Pinion gears (56).

« Position one pinion gear (56) between the side
gears and rotate the gears until the pinion
gear is directly opposite the opening in the
case.

* Place the other pinion gear (56) between the
side gears, making sure the hole in both
pinion gears line up.

. Thrust washers (55).

Rotate the pinion gears toward the opening just

enough to permit the sliding in of the thrust

washers.

. Shaft (52) and pin (36) (K15-25 models) or bolt (24)

(K35 models).

. Ring gear (37) onto the differential case (35).

. Bolts (34). The bolts have left hand threads.

Important

Always install new bolts. Never reuse the old
bolts.

« Bolts (34) alternating in progressive steps to
120 N m (88 ft. Ibs.).

. Side bearings (33), using J 22761 (K15-25 models)

or J 29710 (K35 models) and J 8092 (figure 26).

KTRUCK FRONT AXLE 4C4-13

Figure 25—Measuring Pinion Preload

DIFFERENTIAL ASSEMBLY
INSTALLATION

Install or Connect (Figures 1 through 4 and 27
through 30)

Tools Required:
J 36612 Bearing Installer (K15-25 Models)
J 36613 Bearing Installer (K35 Models)
J 8092 Driver Handle
J 36599 Sleeve Adjusting Wrench
J 36615 Adjuster Plug Wrench (K35 Models)
J 36603 Side Bearing Cup Installer

1 Bearings (30) to the sleeves (32) and/or adjuster

plug (61) (K35 models). Use J 8092 and J 36612
(K15-25 models) or J 36613 (K35 models) (figure 27).
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F-5873

Figure 30—Installing the Side Bearing Cups

2. New O-ring (62) to the adjuster plug (61) (K35
models).
3. Sleeves (32) and/or adjuster plug (61) to the carrier
case (29).
F-5857 « K15-25 models: Use J 36599 (figure 28).

* K35 models: Use J 36599 for the right sleeve
(figure 28). Use J 36615 for the adjuster plug
(figure 29).

4. Side bearing cups (33). Use J 36603 with J 8092
(figure 30).
5. Differential assembly to the carrier case half.

» Place the differential assembly into the carrier
case half which contains the pinion gear.

e Turn the left sleeve (32) (K15-25 models) or
adjuster plug (61) (K35 models) in until
backlash is felt between the ring and pinion.

» K15-25 models: Use J 36599 (figure 28).
» K35 models: Use J 36615 (figure 29).

* Remove the carrier case from J 36598.

6. Carrier case halves. Do not use sealer at this time.

e If the carrier halves do not make complete
contact, back out the right sleeve (32). Use
J 36599 (figure 28).

7. Bolts (28). Tighten to 47 N m (35 ft. Ibs.).

Figure 28—Turning the Adjuster Sleeve

61. Ad{UStef Plug ADJUSTING BACKLASH
63. Bolt
64. Lgck F-5858 Tools Required:

J 34047 Dial Indicator Set
J 8001 Dial Indicator Set
Figure 29—Turning the Adjuster Plug (K35 Models) J 34047-3 Dial Indicator Adapter



J 8001-1

F-5874

Figure 31—Measuring Backlash at the Ring Gear

N

10.

Refer to figures 1 through 4.
Tighten the right sleeve (32) to 140 N m (100 ft. Ibs.).
Use J 36599 (figure 28).
Tighten the left sleeve (32) (K15-25 models) or
adjuster plug (61) (K35 models) to 140 N-m (100 ft.
Ibs.).

* Use J 36599 (K15-25 models) (figure 28).

* Use J 36615 (K35 models) (figure 29).
Mark the location of the adjusting sleeves in relation
to the carrier halves, so the notches in the adjusting
sleeves can be counted when turned.

. Turn the right sleeve OUT two notches.
. Turn the left sleeve (K15-25 models) or adjuster plug

(K35 models) IN one notch.

Rotate the pinion several times to seat the bearings.
Install J 34047-3 into the filler plug hole. Install
J 34047-1 and J 8001-1 as shown in figure 31.

Place the indicator stem at the heel end of a tooth.
Check and record the backlash at three or four
points around the ring gear.

e The pinion must be held stationary when
checking backlash.

* The backlash should be the same at each
point within 0.05 mm (0.002-inch). If the
backlash varies more than 0.05 mm
(0.002-inch), check for burrs, a distorted case
flange, uneven bolting conditions, or foreign
matter between the case and the ring gear.

» Gear backlash should be between 0.08-0.25
mm (0.003-0.010 inch) with a preferred

KTRUCK FRONT AXLE 4C4-15

F-5875

Figure 32—Measuring Backlash at the Pinion Flange

specification of 0.13-0.18
(0.005-0.007-inch).

« If the backlash is incorrect, adjust the sleeves
as necessary. Always maintain the “one
notch” preload on the side bearings. Example:
If it is necessary to turn the RIGHT sleeve IN
one notch, the LEFT sleeve must be turned
OUT one notch.

* To increase backlash, turn the left sleeve in,
and turn the right sleeve out an indentical
amount. To decrease backlash, turn the right
sleeve in and turn the left sleeve out an
identical amount.

¢ Changing the sleeves one notch will change
backlash about 0.08 mm (0.003-inch).

mm

MEASURING BACKLASH (ALTERNATE METHOD)
1 Use this method if the tools specified previously are

2.

not available.

If the specified tools are not available, it is possible
to read backlash at the pinion flange, as follows:

Install a dial indicator so the button contacts the
outer edge of the pinion flange. The plunger must
be at a right angle to the pinion flange (figure 32).

Move the pinion flange through its free play while
holding the differential carrier. Record the dial
indicator reading.

DIVIDE THE DIAL INDICATOR READING BY 2 to
obtain the actual backlash when using this method.
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Example: A dial indicator reading of 0.16 mm means
that there is actually 0.08 mm backlash.

6. Follow the steps for adjusting backlash outlined
previously.

GEAR TOOTH CONTACT
PATTERN CHECK

Before final assembly of the differential, a gear tooth
contact pattern check should be performed.

It should be noted that a gear tooth contact pattern
check is NOT a substitute for adjusting pinion depth and
backlash as previously outlined. It is a final check to verify
the correct running position of the ring gear and the drive
pinion. Gear sets which are not positioned properly may
be noisy, or have a short life, or both. With a pattern
check, the best contact between the ring gear and the
drive pinion for low noise level and long life can be
assured.

GEAR TOOTH TERMS

The side of the ring gear tooth which curves outward, or
is convex, is referred to as the “drive” side. The concave
side is the “coast” side. The end of the tooth nearest
center of ring gear is referred to as the “toe” end. The
end of the tooth farthest away from the center is the
“heel” end. The toe end of the tooth is smaller than the
heel end (figure 33).

TEST

1 Wipe oil out of carrier and carefully clean each tooth
of the ring gear.

2. Apply gear marking compound sparingly to all ring
gear teeth using a medium stiff brush. When
properly used, the area of pinion tooth contact will
be visible when hand load is applied.

3. Apply a load until a torque of 54-70 N-m (40-50 ft.
Ibs.) is required to turn the pinion.

A test made without loading the gears will not give
a satisfactory pattern. Turn the companion flange
with a wrench so that the ring gear rotates one full
revolution then reverse the rotation so that the ring
gear rotates one revolution in the opposite direction.
Excessive turning of the ring gear is not
recommended.
4. Observe the pattern on the ring gear teeth and
compare with figure 34.

ADJUSTMENTS AFFECTING TOOTH CONTACT

Two adjustments can be made which will affect the
tooth contact pattern. These are backlash and the
position of the drive pinion (pinion depth) in the carrier.
The effects of bearing preloads are not easily seen on
hand loaded teeth pattern tests. These adjustments
should be within specifications before proceeding wiht the
backlash and the drive pinion adjustments.

It may be necessary to adjust both pinion depth and the
backlash to obtain the correct pattern.

The position of the drive pinion is adjusted by
increasing or decreasing the shim thickness between the
pinion head and the inner race of the rear bearing. The
shim is used in the differential to compensate for
manufacturing tolerances. Increasing the shim thickness
will move the pinion closer to the centerline of the ring
gear. Decreasing the shim thickness will move the pinion
farther away from the centerline of the ring gear.

Backlash is adjusted by means of the side bearing
adjusting sleeves which move the entire case and ring
gear assembly closer to, or farther from the drive pinion.
(The adjusting sleeves are also used to set side bearing
preload). To increase backlash turn the left sleeve in and
turn the right sleeve out an identical amount. To decrease
backlash, turn the right sleeve in and turn the left sleeve
out an identical amount.

It is important that the contact pattern be centrally
located up and down on the face of the ring gear teeth.

CARRIER CASE ASSEMBLY

+«- Install or Connect (Figures 1 through 4)

Bend the lock (51) over the sleeves (32). (Right side
only on K35 models).
Bolt (64) and lock (63) (K35 models).

Remove or Disconnect (Figures 1 through 4)

1 Bolts (28).
Right carrier case half.

N

Clean

Carrier case and axle tube sealing surfaces.
Remove all grease and oil. Use carburetor cleaner
or equivalent.

-»+ Install or Connect (Figures 1 through 4, 19,
and 35).
Tools Required:
J 36600 Output Shaft Seal Installer (K15-25)
J 22833 Output-Shaft Seal Installer (K35).
J 33842 Pilot Bearing Installer
J 36616 Bushing Replacer Set
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TOE CONTACT
INCREASE BACKLASH

HIGH FACE CONTACT
INCREASE PINION SHIM

LOW FLANK CONTACT
DECREASE PINION SHIM

HEEL CONTACT
DECREASE BACKLASH

F-2018

Figure 34—Gear Tooth Contact Pattern

* Apply a bead of sealer (GM part no. 1052942 3
[Loctite 518] or equivalent) to one carrier case half
sealing surface.

1 Right carrier case half (29). 4.
2. Bolts (28).
5.
& Tighten
Bolts (28) to 47 N m (35 ft. Ibs.). 6.

[ee]

Left seal (3). Use J 36600 (K15-25 models) or
J 22833 (K35 models). Drive into place with a soft
faced hammer.

Shaft (59) with deflector (2). Drive in place with a
brass hammer.

Bearing (21) to the output shaft (23). Use J 33842
(figure 35).

Output shaft (23) to the carrier.

Vent plug (60). Use a small amount of sealer (GM
part no. 1052942 [Loctite 518] or equivalent) on the
threads.

Bushings (48). Use J 36616 (figure 19).

AXLE TUBE ASSEMBLY

ASSEMBLY

-+

Install or Connect (Figures 1 through 4 and 36)

Tools Required:
J 36609 Bearing Installer
J 36600 Seal Installer (K15-25 Models)
J 22833 Seal Installer (K35 Models)

Bearing (4). Use J 36609. Drive into place with a
hammer.

Seal (3). Use J 36600 (K15-25 models) or J 22833
(K35 models) (figure 36).

Shaft (1) with deflector (2) to the axle tube.

Washer (7). Align the tabs with the slots in the tube.
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Figure 36—Installing the Axle Tube Seal

5. Gear (9) with retaining ring (8) (K15-25 models).
Drive gear into place with a plastic hammer.

6. Washer (11) and new snap ring (12) (K35 models).
Make sure the snap ring seats properly in the
groove.

OUTPUT SHAFT SHIM SELECTION

« Refer to figures 1 through 4.

« It is necessary to select the proper size output shaft
shim (20) if any of the following components were
replaced:

— Shaft ().

— Tube (5).

— Output shaft (23).

— Carrier case (29).

— Ring and pinion gears (37).

— Differential case (35).

— Bearings (33).

— Carrier connector (9) (K15-25 models).

Preferred Method:
Tool Required:
J 34672 Depth Gage (or equivalent)
Refer to figures 37 and 38.
2. Push on the inner end of the shaft (1), and move the
shaft outboard as far as it will go. The shaft must be
in this position when measuring dimension “A”.
3. Measure dimension “A”. Use J 34672 or equivalent
(figure 38).
» K15-25: Tube flange machined surface to inner
surface of connector (9).
« K35: Tube flange machined surface to inner
surface of axle shaft shoulder.
4. Measure dimension “B.”
» Carrier machined surface to outer surface of
output shaft (23).
Subtract dimension “A” from dimension “B.”
The correct shim size will be one size smaller than
the figure obtained in step 5. Examples:

=

« If the figure obtained in step 5 was 3.53 mm,
use a 3.30 mm shim.

« If the figure obtained in step 5 was 3.30 mm,
use a 2.70 mm shim (K15-25 models) or 2.80
mm shim (K35 models).

7. Shims are available in the following sizes:

¢ K15-25 models: 1.27 mm 1.78 mm, 2.29 mm,
2.70 mm, 3.30 mm, 3.81 mm.

¢ K35 models: 1.80 mm, 2.30 mm, 2.80 mm, 3.30
mm, 3.80 mm, 4.30 mm, 4.80 mm.

Alternate Method

Use ONLY if proper tools for calculating the shim size

are not available.

Install or Connect (Figures 1 through 4)

1 Original shim (20) to the shaft (1). Use grease to
hold it in place.

2. Assembled axle tube and shaft to the carrier. Use no
sealer at this time.

3. Bolts (6). Tighten to 40 N m (30 ft. Ibs.).

Measure (Figure 39)

Tool Required:
J 8001 Dial Indicator (or equivalent)
Shaft (1) end play.

1 Install a dial indicator (J 8001 or equivalent) on
the axle tube end. The plunger of the indicator
must be at a right angle to the axle flange
(figure 39).

2. Move the shaft (1) back and forth and read the
end play. Correct end play is 0.03-0.51 mm
(0.001-0.020-inch).

3. If end play is incorrect, install a thicker or
thinner shim as needed to bring end play into
the specified range.

Remove or Disconnect (Figures 1 through 4)

Bolts (6).
Axle tube assembly.

FINAL ASSEMBLY

*3* Clean (Figures 1 through 4)

Sealing surfaces of the tube (5) and carrier
assembly. Remove all oil and grease. Use
carburetor cleaner or equivalent.

Install or Connect (Figures 1 through 4)

1. Shim (20), as selected previously, to the output shaft
(23). Use grease to hold it in place.
. Sleeve (22).
. Spring (14).
4. Shift shaft (18), spring (17), shift fork (16), and clip (15)
assembly to the carrier case.
« Damper spring fits into shift fork indentation.
» Make sure clip is seated in groove of shift shaft.
* Apply a bead of sealer (GM part no. 1052942

[Loctite 518] or equivalent) to the tube (5) sealing
surface.

. Assembled tube (5) to the carrier assembly.
. Bolts (6).

wiN
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Measure with Axle Shaft Forced Outboard
Shaft

Tube

Carrier Connector

Output Shaft

Carrier Case

Figure 37—Measuring to Calculate Shim Size

F-5877
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MEASURING DIMENSION “A’
(K15-25 SHOWN)

MEASURING DIMENSION “B”

F-5878

Figure 38—Measuring to Calculate Shim Size

J 8001

F-5879

Figure 39—Measuring Axle Shaft End Play

I5I Tighten

Bolts (6) to 40 N-m (30 ft. Ibs.).
L* Inspect (Figure 40)

e Shift mechanism operation. Insert a drift into
the actuator hole in the axle tube. Rotate the
axle flange while moving the shift fork with the
drift. The shift mechanism should work
smoothly, without bind.

. Solenoid (10). Apply sealer (GM part no. 1052942

[Loctite 518] or equivalent) to the threads. Tighten to
22 N-m (16 ft. Ibs.).

. Switch (13). Apply sealer (GM part no. 1052942

[Loctite 518] or equivalent) to the threads. Tighten to
5.0 N-m (45 in. Ibs.).

. Axle lubricant, as specified in the proper Truck

Service Manual.

. Drain and fill plugs (25) with sealing washers (26).

Tighten to 33 N-m (24 ft. Ibs.).
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Figure 40—Checking the Shift Mechanism
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DRIVE AXLE ASSEMBLY

OUTER DEFLECTING RING
REPLACEMENT

Remove or Disconnect (Figures 41,42 and 43)

Clamp the axle shaft (12) in a vice.

. Use soft metal or wood to protect the shaft.
Deflecting ring (19) from C/V outer race (18) with a
brass drift and a hammer as shown and discard (fig-
ure 42).

Install or Connect

Position and square up the deflecting ring (19) at the
press diameter of C/V outer race (18).

Using a 3" pipe coupling (K10/20) or 4" pipe coupling
(K30), M24x2.0 nut and fabricated sheet metal sleeve
as shown in figure 43, tighten nut until deflector (19)
bottoms against shoulder of C/V outer race (18).

OUTER JOINT SEAL
REPLACEMENT

Remove or Disconnect (Figures 41 and 44 through
47)

Tools Required:
J 8059 Snap Ring Pliers
J 35910 Seal Clamp Tool
J 36652 Swage Clamp Tool

. Large swage ring (9) from the C/V joint, using a chisel

and discard.

Important

Do not cut through the seal (13) and damage the
sealing surface of C/V outer housing (18) with
the chisel.

. Small seal-retaining clamp (11) on axle shaft with a

side cutter and discard.

Separate the joint seal (13) from the C/V joint race (18)
at large diameter and slide the seal away from joint
along the axle shaft (12).

Wipe excess grease from face of C/V inner race (16).
Spread the ears on the race retaining ring (14) with
J 8059 as shown and remove the C/V joint assembly
from the axle shaft (12).

Seal (13) from the axle shaft (12).

Disassemble the joint and flush grease prior to install-
ing the new seal. Refer to “Outer Joint Assembly
Replacement.”
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Tri-pot Housing Assembly
Shaft Retaining Ring
Tri-pot Joint Spider
Needle Retainer Ring
Needle Retainer

Tri-pot Joint Ball

Needle Roller

Spacer Ring

Swage, Ring

Tri-pot Joint Seal 15.
. Seal Retaining Clamp 16.
. Axle Shaft 17.

C/V Joint Seal 18.

Race Retaining Ring  19.

Ball

C/V Joint Inner Race
C/V Joint Cage

C/V Joint Outer Race
Deflector Ring

Figure 41—Front Drive Axle Components
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“»+ |nstall or Connect

1. Small seal-retaining clamp (11) on the neck of the new
seal (13). Do not crimp.
Slide the seal (13) onto the axle shaft (12) and position
the neck of the seal in the seal groove on the axle
shaft.
Crimp the seal-retaining clamp (11) with J 35910 to
136 N-m (100 ft. Ibs.) (figure 46).
Place approximately half of the grease provided
inside the seal (13) and repack the C/V with the
remaining grease.

2. Swage ring (9).
Pinch by hand slightly to distort into an oval shape
and slide onto large diameter of the seal (13).
Push C/V joint onto axle shaft (12) until retaining ring
(14) is seated in groove on axle shaft.
Slide large diameter of the seal (13) with the large
swage ring (9) in place over the outside of the C/V joint

race (18) and locate the lip of the seal in the housing
Figure 42—Removing Outer Deflector Ring groove.

. SHEET STEEL (3mm MIN
18 THICKNESS) WITH 28mm
1g DRILLED HOLE

PIPE COUPLING:

s M24X2.0
NUT
SQUARE UP DEFLECTOR RING AND TIGHTEN PUSH ON JOINT ASSEMBLY
NUT UNTIL RING BOTTOMS AGAINST SHOULDER ONTO AXLE SHAFT UNTIL RETAINING
OF OUTER RACE RING IS SEATED IN GROOVE ON AXLE SHAFT
18. C/V Joint Outer Race 12. Axle Shaft
19. Deflector Ring F.6723 18. C/V Joint Outer Race F.6725
Figure 43—Installing Outer Deflector Ring Figure 45—Installing C/V Joint

Figure 44—Removing C/V Joint Figure 46—Installing Seal Retaining Clamp
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MAKE SURE SWAGE RING AND SWAGE
SWAGE CLAMP SIZE CHART RING CLAMP ARE IN PROPER ALIGNMENT
TOOL NO. DESCRIPTION APPLICATION

J 36652-1  Split Plate Swage Clamp K 10/20
J 36652-2  Split Plate Swage Clamp K 30 (Outboard)
J 36652-3  Split Plate Swage Clamp K 30 (Inboard)

J 36652 AXLE
ASSEMBLY

9. Swage Ring

HOUSING* SEAL
SWAGE
RING
CLAMP
SWAGE
RING
CLAMP
F-6727

Figure 47—Installing Swage Ring

Important

The Seal (13) must not be dimpled, stretched or out of
shape in any way. If the seal is not shaped correctly,
carefully insert a thin flat blunt tool (no sharp edges)
between the large seal opening and the outer race
(18) at maximum clearance of oval ring (9) to equalize
pressure. Shape the seal properly by hand and
remove the tool.
Refer to the chart in figure 47 and select the proper
size swage clamp tool J 36652.
Mount the proper size swage clamp tool in the vice
and proceed as follows:
— Position the outboard end of the axle assembly
in the tool.
— Place the top half of the tool on the lower half of
the tool and check for proper alignment (figure
47).
— Insert the bolts and tighten by hand until snug.

Important

Make sure that the seal (13), housing (18)
and swage ring (9) all remain in alignment
(figure 47).
— Continue to tighten each bolt 180° at a time
alternating until both sides are bottomed.
Remove the axle assembly from the tool.

OUTER JOINT ASSEMBLY
REPLACEMENT

Disassemble (Figures 41,48,49 and 50)

Perform steps 1 through 3 in “Outer Joint Seal
Replacement” in this section.

Use a brass drift and a hammer to gently tap on the
C/V joint cage (17) until it is tilted enough to remove
the first chrome alloy ball (15) (see figure 48).

Tilt the cage (17) in opposite direction to remove
opposing ball (15).

Repeat this process until all six balls (15) are
removed.

Position the cage (17) and the inner race (16) 90° to
the center line of the outer race (18) and align the
cage windows with the lands of the outer race (see
figure 49).

Separate the cage (17) and the inner race (16) from
the outer race (18).

Rotate the inner race (16) 90° to the center line of the
cage (17) with the lands of the inner race aligned with
the windows of the cage (see figure 50).

Pivotthe inner race (16) into the cage (17) window and
remove the inner race.

Assemble

Put a light coat of recommended grease on the ball
grooves of the inner race (16) and the outer race (18).
Reverse the steps of the disassembly procedure.



HAMMER
BRASS
DRIFT
GENTLY TAP ON CAGE
UNTIL TILTED ENOUGH
TO REMOVE FIRST BALL
REMOVE OTHER BALLS
IN SIMILAR MANNER.
15. Ball
16. Inner Race
17. Cage
18. Outer Race F.6728

Figure 48—Removing C/V Joint Balls

PIVOT CAGE AND INNER RACE AT 90° TO CENTER
LINE OF OUTER RACE WITH CAGE WINDOWS
ALIGNED WITH LANDS OF OUTER RACE.

LIFT OUT CAGE AND INNER RACE.

17

WINDOWS

17. Cage
18. Outer Race F-6729

Figure 49—Separating Outer Race and Cage

ROTATE INNER RACE UP
AND OUT OF CAGE

17
LAND WINDOW
16. Inner Race
17. Cage F-6730

Figure 50—Separating Inner Race and Cage
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9 Important

Be sure that the retaining ring side of the inner
race (16) face the axle shaft (12).
Perform steps 1 through 3 in “Outer Joint Seal
Replacement” Install or Connect.

INNER TRI-POT SEAL
REPLACEMENT

++ Remove or Disconnect (Figures 41, 47, 51, 52, 53
and 54)

Tools Required:
J 8059 Snap Ring Pliers
J 35910 Seal Clamp Tool
J 36652 Swage Clamp Tool

1. Large swage ring (9) from the tri-pot joint, using a
chisel, and discard.

Important

Do not cut through the seal (10) with the chisel
and damage the sealing surface of the tri-pot
outer housing (1).

2. Small seal-retaining clamp (11) from the axle shaft
(12) with a side cutter and discard.

* Separate seal (10) from the tri-pot housing (1) at the
large diameter and slide the seal away from the joint
along the axle shaft (12).

3. Tri-pot housing (1) from the spider (3) and shaft (12).

» Spread the spacer ring (8) with J 8059 and slide the
spacer ring and the tri-pot spider (3) back on the axle
shaft (12) as shown (figure 51).

4. Shaft retaining ring (2) from the groove on the axle
shaft (12) and slide the spider assembly off the shatft.

Important
Handle the tri-pot spider assembly with care or
the tri-pot balls and needle rollers may separate
from the spider trunions.
Remove the spacer ring (8) and the seal (10) from the
axle shaft (12).
Flush grease from the housing.

Install or Connect

1. Small seal-retaining clamp (11) on the neck of the seal
(10).

» Do not crimp.

2. Slide the seal (10) onto the shaft (12) and position the
neck of the seal in the seal groove on the axle shaft
(12).

e Crimp seal retaining clamp (11) with J 35910 to 136
N-m (100 Lbs. Ft.).

3. Spacer ring (8) on the axle shaft (12) and beyond the
second groove as shown (figure 52).

» Slide the tri-pot spider assembly against the spacer
ring (8) and the shaft (12).

Important

Be sure that the counterbored face of the tri-pot
spider (3) faces the end of the shaft (12).
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SPIDER ASSEMBLY

SLIDE SPACER RING AND

SPIDER ASSEMBLY BACK ON

SHAFT. REMOVE RETAINING RING AND
SLIDE SPIDER ASSEMBLY OFF OF SHAFT.

2. Shaft Retaining Ring
8. Spacer

12. Axle Shaft F6731

Figure 51—Removing Spider Assembly

SLIDE SPACER RING
INTO GROOVE ON

8. Spacer Ring
12. Axle Shaft

F-6732

Figure 52—Installing Spider Assembly

1. Tri-Pot Housing Assembly

12. Axle Shaft F-6733

Figure 53—Installing Tri-pot to Housing

. Shaft retaining ring (2) in the groove of the axle shaft

(12) with J 8059.

Slide the tri-pot spider (3) towards the end of the shaft
(12) and reseat the spacer ring (8) in the groove on the
axle.

Place approximately half of the grease provided in the
seal (10) and use the remainder to repack the tri-pot
housing (1).

Pinch the swage ring (9) by hand slightly to distort it
into an oval shape and slide it onto the large diameter
of the seal (13).

Slide the tri-pot housing (1) over the tri-pot spider
assembly on the shaft (12) (figure 53).

Slide the large diameter of the seal (10) with the large
swage ring (9) in place over the outside of the tri-pot
housing (1) and locate the lip of the seal inthe housing
groove.

Position the tri-pot assembly at the proper vehicle
dimension as shown in figure 54.

Important:

The seal (13) must not be dimpled, stretched or
out of shape in any way. Ifthe seal is not shaped
correctly, slide the swage ring (9) off the seal
and onto the housing (1). Carefully insert a thin
flat blunt tool (no sharp edges) between the
seal opening and the housing to equalize pres-
sure. Shape the seal properly by hand and
remove the tool.

Return the swage ring (9) to position on the seal
(13).

Refer to the chart in figure 47 and select the
proper size swage clamp tool J 36652.

Mount the swage clamp tool in the vice and pro-
ceed as follows:

Position the inboard end of the axle assembly
in the tool.

Place the top half of the proper size tool on the
lower half of tool and check for proper align-
ment and dimension (figures 47 and 54).

Insert the bolts and tighten by hand until snug.

Figure 54—Tri-pot Seal Installation Measurements
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; Important

Make sure that the seal (10), housing (1)
and swage ring (9) all remain in alignment
(figure 47).
—  Continue to tighten each bolt 180° at a time,
alternating until both sides are bottomed.
Remove the axle assembly from the tool.

SPECIFICATIONS
TORQUE SPECIFICATIONS

FASTENER N-m Ft. Lbs. In. Lbs.
RING GRAI B OIS .uiiiiiiiiiiiiiii ettt esiie e e s seeesssrrr e 120 88 —
Carrier Case B OIS ....ccccuiieei ittt eies seerrre e a7 35 —
AXIE TUDE BOIS. ...t ees e 40 30 —
F N o3 (U - o PP 22 16 —
Front AXIE SWILCH ...oooeiiiie e e 5.0 — 45
Drain and Fill PIUGS.......cooiieiiiii ettt seviees sreeesiseee st 33 24 —
Seal RetainiNg ClamMP.......ccuiiiiiiiieie e seens eesse e 136 100 —

AVAILABLE SHIM SIZES

Pinion Shaft Shims

(KL5-25 IMOUEIS) ..ttt ettt et h e e e e bt e et e e e bt e e eab e e e bt e e e sabe e e e bb e e e enne e e nnne s 0.020-0.024-inch
0.025-0.029-inch
0.030-0.034-inch
0.035-0.039-inch

(ST e Yo £ ) TR U PR PT PP PPPRRPP 0.508-0.5842 mm

0.6096-0.7112 mm
0.7366-0.8382 mm
0.8386-0.9398 mm
Output Shaft Shims
K15-25 MOAEIS ...ttt ane e 1.27, 1.78, 2.29, 2.70, 3.30, 381 mm
KB5 M OIS ...ttt 1.80, 2.30, 2.80, 3.30, 3.80, 4.30, 4.80 mm

PINION PRELOAD AND BACKLASH

Pinion Preload ...17-2.8 N-m (15-25 in. Ibs.)
Backlash .... 0.08-0.25 mm (0.003-0.010-in.)
(Preferred) . .0.13-0.18 mm (0.005-0.007-in.)
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J 29307

J 36612
J 36613

10 J 36616

1n
12

J 22761
J 29710

13 J 22888

J 8092

J 8107-2

14 J 36609

J 36597

J3612-B
J 36606

o

[EnY
N

13.
14.
15.

16.

17.
18.

PO OXOND A WDNR

15
16

J 29369-1
J 29369-2

17 J 33842

J 8614-01

18 J 34011

Slide Hammer

Output Shaft Bearing Installer (K15-25)
Output Shaft Bearing Installer (K35)
Driver Handle

Side Bearing Puller Pilot (K15-25)
Side Bearing Puller Pilot (K35)

Pinion Bearing Remover (K15-25 Models)
Pinion Bearing Remover (K35 Models)
Pinion Flange Remover

Case Bushing Replacer

Differential Side Bearing Installer
(K15-25 Models)

Differential Side Bearing Installer
(K35 Models)

Differential Side Bearing Puller

Axle Tube Bearing Installer

Axle Tube Bearing and Seal Remover
(K15-25 Models)

Axle Tube Bearing and Seal Remover
(K35 Models)

Differential Pilot Bearing Installer
Differential Pilot Bearing Remover

F-6761



19 J 35512
20 J 36614
21 J 36366
22 J 36600
23 J 22833
J 36598

24 o)
25 J 34047-3
26 J-36599
27 J 36601
28 J 29763

19. Pinion Bearing Installer (K15-25 Models)

20. Pinion Bearing Installer (K35 Models)

21. Pinion Seal Installer

22. Axle Seal Installer (K15-25 Models)

23. Axle Seal Installer (K35 Models)

24. Holding Fixture and Pinion Service Tool

25. Dial Indicator Adapter

26. Side Bearing Adjuster Wrench

27. Pinion Depth Setting Gage

28. Dial Indicator

29. Dial Indicator

30.
31.
32.
33.
34.
35.
36.

K TRUCK FRONT AXLE

29 J 34037
30 J 34672
31 J 36615
32 J 8001
33

34 J 8059
35 g\ J 35910
36 J 36603

Depth Gage

Side Bearing Adjuster Wrench
Dial Indicator Set

Clamp Swage Tool Set

Snap Ring Pliers

Drive Axle Seal Clamp Pliers
Side Bearing Cup Installer

4C4-29

F-6762
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SECTION 4C5
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DESCRIPTION

The front axle on the L-Van model utilizes a full-time
four-wheel drive system, with no disengagement fea-
ture.

The axle uses a conventional ring gear and pinion
gear set to transmit the driving force of the engine to
the wheels. This gear set transfers this driving force at
a 90 degree angle from the propeller shaft to the drive
shafts.

The pinion gear is supported by two tapered roller
bearings. The pinion depth is set by a shim pack locat-
ed between the gear end of the pinion and the roller
bearing that is pressed onto the pinion. The pinion
bearing preload is set by crushing a collapsible spacer
between the pinion bearings in the axle housing.

The ring gear is bolted onto the differential case with
left hand thread bolts.

The differential case is supported in the axle housing
by two tapered roller bearings. The differential and ring
gear are located in relationship to the pinion by using
thread adjusters.

The differential is used to allow the wheels to turn at
different rates of speed while the front axle continues

to transmit the driving force. This prevents tire scuffing
when going around corners and prevents premature
wear on internal axle parts.

The axle identification code is stamped on the top of
the carrier case, along the edge of the machined face
of the left half.

DISASSEMBLY OF AXLE
INSPECTION

Perform the following checks before disassembling

the axle.

1. Remove the fill plug from the axle and drain the
axle lubricant into a suitable container.

2. Check the ring gear backlash. Refer to “Backlash
Adjustment.” This information can be used to
determine the cause of the axle problem. It will
also help when setting up the shim packs for
locating and preloading the differential case.

3. Inspect the case and oil for metal chips. Deter-
mine where the metal chips come from, such as a
broken gear or bearing cage.

4. Determine the cause of the axle problem before
disassembly if possible.
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Figure 1—L-Van Front Axle



Shaft
Deflector
Seal
Bearing
Tube

Bolt
Retaining Ring
18. Bolt

19. Lock Tab
25. Plug

26. Washer

27. Pin

28. Bolt

29. Carrier Case
30. Bearing
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DISASSEMBLY

|«¥»| Disassemble (Figures 1 through 14) 16.
Tools Required: 17.
J 8614-01 Pinion Flange Remover 18.
J 21551 Bearing Remover
J 22912-01 Pinion Bearing Cone Remover 19.
J 29307 Slide Hammer 20.
J 33791 Bushing Remover
J 33792 Side Bearing Adjuster Wrench
J 33837 Pinion Bearing Cup Remover Kit
J 29369-2 Countershaft Roller Bearing Remover
1. Shaft (1) with deflector (2) and retaining ring (8).
e Strike the inside of the shaft flange with a
brass hammer to dislodge the shaft. Use care 21.
in pulling the splined shaft through the seal
diameter to avoid cutting the seal. 22.
2. Bolts (6).
3. Tube (5). 23.
4. Right seal (3) and bearing (4), using J 29369-2
and J 29307 (figure 3). 24.
5. Shaft (59), and deflector (2).
« Pry with a screwdriver between the shaft
flange and carrier head while striking the 25
flange with a soft face hammer (figure 4). 26
6. Bolts (58) and cover (57).
7. Left seal (3).
8. Bolts (28).
9. Separate the carrier case (29). 27
* Insert a screwdriver into the slots provided and )
pry to separate the case (figure 5). o8

10. Differential case (35).

31
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44.

Insert

Sleeve

Side Bearing
Bolt

Differential Case
Bolt

Ring and Pinion
Gears

Shim

Bearing

Spacer

Bearing

Seal

Deflector
Flange
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45. Washer

46. Nut

47. Plug

48. Bushing

49. Vent Hose

50. Vent

51. Fitting

52. Shaft

53. Thrust Washer

54. Side Gear

55. Thrust Washer

56. Differential Pinion
Gear

57. Cover

58. Bolt
59. Shaft

F7476

Figure 2—L-Van Front Axle

15.

11. Bolts (18) and lock tabs (19) from the side bearing

adjuster sleeves (32) (figure 6).

12. Bearing cups (33) and sleeves (32) from the case.

e Turn the sleeves (32) using J 33792 until the
cups are pushed out of the case (figure 7).

13. Bearing (30) from the sleeve (32). Use J 21551

(figure 8).

J 8614-01 (figure 9).

* Mount the left carrier case half in J 33837-1

(figure 10).

Pinion flange nut (46) and washer (45) using

Flange (44) and deflector (43) using J 33837-1 and

J 33837-3 (figure 10).

Pinion (37), with spacer (40), pinion bearing (39)

and shim (38).

Spacer (40) from the pinion.

Bearing (39) from the pinion. Use J 22912-01 and

a press (figure 11).

Shim (38).

Bearing and cup (41) and seal (42), using J 33837-

1, J 33837-3 and J 33837-6.

e Insert J 33837-6 into the pinion bore.

e Thread the forcing screw (J 33837-3)
J 33837-6.

e Turn the forcing screw to pull the parts from
the case.

Inner bearing cup by pushing it out using J 33837-

1, J 33837-3 and J 33837-6 (figure 12).

Bolt (36) and shaft (52) from the differential case

(35).

Differential pinion gears (56) and thrust washers

(55).

Side gears (54) and thrust washers (53).

e Mark the side gears and case so they can be
installed in their original location.

into

. Bolts (34).
. Ring gear (37).

« Do not pry between the ring gear and the
case. Drive the gear off with a brass drift and
hammer.

Side bearings (33), using J 22912-01 (31) (figure

13).

Bushings (48). Use J 33791 (figure 14).

CLEANING AND
INSPECTION

CLEANING

Do not steam clean drive parts having ground and

polished surfaces such as gears, bearings, and shafts.

These parts should be cleaned in a suitable solvent. All

parts should be disassembled before cleaning.
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Seal

29. Carrier Case
59. Shaft

F1389
Figure 4—Removing the Axle Shaft

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean, lintless rags. Parts may be
dried with compressed air. Do not allow the bearings to
spin while drying them with compressed air.

INSPECTION

It is very important to carefully and thoroughly
inspect all drive unit parts before assembly.

Thorough inspection of the drive parts for wear or
stress and subsequent replacement of worn parts will
eliminate costly drive component repair after reassem-
bly.

Figure 5—Separating the Carrier Case Halves

Stif

18. Bolt 29. Carrier Case
19. Lock Tab 32. Sleeve
F1780

Figure 6—Removing the Lock Tabs



30. Bearing
32. Sleeve

F1782

Figure &—Removing the Sleeve Bearing

J 33837-1
J 33837-3
44. Flange

F7549

Figure 10—Removing the Pinion Flange

AXLE HOUSING
,» Inspect
» Carrier bore for nicks or burrs that would prevent

the outer diameter of the pinion seal from sealing.
Remove any burrs that are found.

L-VAN FRONT AXLE 4C5-5

Bearing cup surfaces for nicks or burrs. Remove
any burrs that are found.
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* Housing for cracks. Replace the housing if any
cracks are found.

« Housing for foreign material such as metal chips,
dirt, or rust. Refer to “ Cleaning” in this section.

DIFFERENTIAL

Inspect

Pinion gear shaft for unusual wear.

Pinion gear and side gear teeth for wear, cracks,
scoring, spalling.

Thrust washers for wear.

The fit of the differential side gears in the differen-
tial case.

Fit of the side gear on the axle shafts.

Differential case for cracks and scoring.

Replace all worn parts.

PINION AND RING GEAR

I Inspect

Pinion and ring gear teeth for cracking, chipping,
scoring, or excessive wear.

* Pinion splines for wear.

« Pinion flange splines for wear.

» Fit of the pinion flange on the pinion.

« Sealing surface of the pinion flange for nicks,
burrs, or rough tool marks which would cause
damage to the seal’s inside diameter and result in
an oil leak.

* Replace all worn or broken parts.

* Ring and pinion gears are matched sets and are
both replaced any time a replacement of either is
necessary.

BEARINGS

fy | Inspect

» Bearings visually and by feel. The bearings should
feel smooth when oiled and rotated while applying
as much hand pressure as possible.

» The large end of the bearing rollers for wear. This
is where tapered roller bearing wear is most evi-
dent.

» Bearing cups for wear, cracks, brinelling and scor-
ing.

» Bearings and cups are only replaced as sets.

« If the front axle was operated for an extended
period of time with very loose bearings, the ring
gear and drive pinion will also require replace-
ment.

* Low mileage bearings may have minute scratches
and pits on the rollers and the bearing cups from
the initial preload. Do not replace a bearing for
this reason.

» Bearing caps for cracks or chips.

THRUST WASHERS, SHIMS AND ADJUSTER
SLEEVES

|P| Inspect

Shims and thrust washers for cracks and chips.
Damaged shims should be replaced with an equal-
ly sized service shim.

« Adjuster sleeves for damaged threads. Replace if
required.

ASSEMBLY OF AXLE

e Lubricate all the seal lips, bearings, gears, and
bearing surfaces with axle Ilubricant prior to
assembly.

DIFFERENTIAL CASE ASSEMBLY

|+»| Install or Connect (Figures 1, 2 and 15)

Tool Required:
J 33790 Side Bearing Installer
1. Thrust washers (53) and side gears (54) into the
differential case (35).
e If the same gears and washers are being used,
install them on the same side from which they
were removed.



J 33790

F1785

Figure 15—installing the Differential Side Bearings

2. Pinion gears (56).

Position one pinion gear (56) between the side
gears and rotate the gears until the pinion gear
is directly opposite the opening in the case.
Place the other pinion gear (56) between the
side gears, making sure the hole in both pinion
gears line up.

o o
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Thrust washers (55).

Rotate the pinion gears toward the opening just
enough to permit the sliding in of the thrust wash-
ers.

Shaft (52) and bolt (36).

Ring gear (37) onto the differential case (35).
Bolts (34).

Important

Always install new bolts. Never reuse the old
bolts.

$ Tighten

» Bolts (34) alternating in progressive steps to 80
N m (60 ft. Ibs.).

7. Side bearings (33), using J 33790 (figure 15).

PINION BEARING CUP
INSTALLATION

Install or Connect (Figures 1,2, 15 and 17)

Tool Required:

J 33837 Pinion Bearing Remover and Installer

1. Beari