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6-4 REMOVAL AND INSTALLATION OF
REAR AXLE ASSEMBLY

It is not necessary to remove the rear axle
assembly for any of the repairs outlined in
this section; however, these procedures can
be used as outlined if the assembly is removed
from the car.

The rear axle assembly should be removed
from the car before overhaul if there is exter-
nal indication of damage to rear axle or third
member housings or strut rods, or if oil is
leaking at torque ball or third member flanged
joints. These conditions cannot be corrected
with the rear axle assembly under the car.

a. Removal of Rear Axle Assembly

1. Place car stands solidly under frame so
that rear end of car is high enough to permit
working underneath.

2. Disconnect parking brake cable at rear
brake cable sheave and at bracket on torque
tube. Disconnect brake hose from pipe at frame
X member and remove retainer. Cover hose

and brake pipe openings to prevent entrance
of dirt. '

3. Disconnect torque tube from torque ball
by removing bolts at flange.

4. Disconnect links from shock absorber arms
and disconnect radius rod at axle end.

5. Disconnect lower ends of rear springs.

6. Hoist rear end of car high enough to roll
rear axle assembly out from under car.

b. Installation of Rear Axle Assembly

1. Check universal joint torque ball for evi-
dence of oil leakage and for wear of universal
joint bushing. Note whether torque ball has
proper tension as specified in paragraph 4-12.

2. Check propeller shaft seal for oil leaks or
damage. Cement a new gasket to torque tube
front flange. See figure 6-2.

3. Roll rear axle assembly under car, then
rest car solidly on stands placed under frame,
with rear end of car high enough to permit work-
ing underneath.

4. Carefully move axle assembly into place,
guiding propeller shaft and torque tube to
proper alignment. Work rear wheels to align
and engage propeller shaft and universal joint
splines.
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Figure 6-2—Propeller Shaft Seal

5. Connect torque tube to universal joint
torque ball with bolts and lock washers.

6. Connect rear springs to rear axle assembly
and connect links to shock absorber arms.

7. Connect brake hose to brake pipe at frame
X member and lock in place with retainer. Con-
nect parking brake cable through bracket on
torque tube and to brake cable sheave. Bleed
rear wheel cylinders and adjust parking brake
as described in paragraph 9-7 and 9-9.

8. Connect radius rod to rear axle. NOTE:
Normal wetght of car must be on rear springs
when tightening radius rod pin nuts so that
rubber bushings in rod will be clamped in
neutral posttion.

6-5 REPLACEMENT OF REAR AXLE
STRUT ROD

The rear ends of strut rods are attached to
axle housing by bolts. The front ends of strut
rods are riveted to a bracket welded to the
torque tube. Strut rods supplied for service
replacement are not drilled for the attaching
rivet; therefore the rivet hole must be drilled to
coincide with hole in bracket after installation
and alignment of strut rod. This cannot be done
with rear axle assembly under the car.

1. Remove rear axle assembly (par.6-4).

2. Drill through the head of strut rod rivet
with a 74" drill; the rivet head has a centering
depression for this operation. Drive out rivet
with a punch. CAUTION : If rivet head 138 cut
off without drilling, the hole in strut rod and
bracket will be distorted.

3. Disconnect brake pipe and parking brake
cable conduit from strut rod and disconnect
strut rod from rear axle.

4. Bolt rear end of new strut rod to axle
housing, bringing nut up finger tight.

5. Hold front end of strut rod against bracket
on torque tube so that rivet hole is centered on
flat end of rod. Insert sharp scriber through hole
in bracket to mark its location on strut rod.

6. Remove strut rod. Place center punch mark
in exact center of scribed mark, then drill a 14”
hole, followed by a 14" drill.

7. Reinstall strut rod, then run a %,,” drill
through holes in strut rod and bracket.

8. Attach strut rod to bracket with bolt No.
1312923, 15” lock washer and a thin nut. Tighten
bolt at rear end of strut rod.

6-6 REPLACEMENT OF X XLE SHAFT,
WHEEL BEARING, AND OIL SEALS

a. Removal of Axle Shaft

1. Place car stands solidly under rear axle
housing so that wheels are clear of floor.

2. Clean the rear end of chassis, bottom of
body, axle housing, wheels and tires, and under
rear fenders, removing as much dirt as possible.
DO NOT TAKE CHANCES OF GETTING AB-
RASIVE SUBSTANCES INTO AXLE HOUS-
ING OR BEARINGS.

3. Remove rear wheel and brake drum.
4. Drain rear axle housing and remove cover.

5. Remove differental side pinion shaft lock
screw, push pinion shaft from differential case,
and remove spacer and pinions.

Figure 6-3—Removing Axle Shaft Lock Washer

6. Push axle shaft inward and drive the
horseshoe-shaped lock washer from grooved in-
ner end of axle shaft, using Remover J 1515. See
figure 6-3.

9. Support the axle shaft while pulling it out
of axle housing to avoid damaging the wheel
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bearing oil seals. CAUTION : Do not pull an axle
shaft part way out of housing and allow it to
rest on otl seals because this will damage seals:
always completely remove shaft from housing.

b. Replacement of Wheel Bearing and
Oll Seals

1. After removal of axle shaft, disconnect
link from shock absorber arm.

2. Disconnect brake pipe from wheel cylinder
and cover openings in pipe and cylinder with
plugs or tape to exclude dirt.

3. Remove bolts holding brake backing plate
to housing and remove brake assembly. Support
brake assembly out of the way to prevent in-
jury to the brake cable.

e ——— e e

BEARING+—— » |
‘ ( ' o —OUTER SEAL 46
INNER | ) ! ) ¢
EAL T | '

-

Figure 6-4—Removing Wheel Bearing and Oil Seais

4. Remove outer oil seal and roller bearing,
then remove inner oil seal, using Remover J
1436. See figure 6-4.

5. Clean and inspect wheel bearing (par.
1-10) including inner race on axle shaft. If
inner race requires replacement, remove old race
from axle shaft by grinding part way through
race and splitting it. CAUTION: Use care to
avoid personal injury from flying particles of
steel. Press new bearing race into place against
shoulder on axle shaft.

6. Drive a new inner oil seal squarely and
lightly against shoulder in axle housing, using
care to avoid distortion of seal.

7. Install bearing roller assembly, using care
to start it squarely into axle housing by light
taps with a brass drift on alternate sides of
outer race. Do not drive against the rollers.
Drive outer race lightly against the shoulder in
axle housing.

8. Drive a new outer seal lightly against outer
race of bearing, using care to avoid distortion.
9. Install brake backing plate with a new gas-

ket between plate ‘and axle housing. Connect
shock absorber link to shock absorber arm, and

connect brake pipe to wheel cylinder. NOTE:
Wheel cylinder will be bled later, after installa-
tion of brake drum.

c. Installation of Axle Shaft

Rear axle shafts are not interchangeable be-
tween sides because the right hand shaft is
longer than the left.

1. Fill rear wheel bearing and space between
oil seals with wheel bearing lubricant, allow-
ing some expansion space—do not pack full.
Coat leather edges of oil seals with lubricant.

2. Support axle shaft as it is inserted into
rear axle housing to avoid damaging wheel bear-
ing oil seals.

3. Push axle shaft in as far as possible, install
horseshoe-shaped lock washer in groove in in-
ner end of shaft, then pull shaft out to seat lock
washer in recess in differential side gear.

4. Install differential spacer between ends of
axle shafts and with both shafts pulled outward
as far as possible, check clearance between
spacer and shafts with feeler gauges. Total
clearance or axle shaft end play, should be be-
tween .000” and .008".

5. If clearance exceeds .008”, turn spacer 14
turn and test clearance again; the spacer has
two different thicknesses to permit a selective
fit.

6. If clearance or axle shaft end play cannot
be adjusted to .008” or less with old spacer, in-
stall a new spacer. Service spacers are oversize
to permit some take up for wear.

7. In some cases, however, it may not be pos-
sible to adjust end play to specified limits by
installation of oversize spacers; therefore, new
bronze thrust washers should be installed be-
tween the differential case and the side gears
before selecting a spacer of proper thickness to
provide not over .008” end play.

8. After proper axle shaft end play is ob-
tained, place side pinions and thrust washers in
case and push differential side pinion shaft
through case, thrust washers, and pinions. Lock
shaft in place with lock screw and lock washer.
See figure 6-5.

9. Pour a liberal quantity of rear axle lubri-
cant on gears and bearings, and turn rear wheels
to work lubricant into all surfaces.

10. Install housing cover, using a new gasket
and coating bolt threads with Permatex or
other thread sealer. Align filler plug with first
bolt hole to right of lower center bolt hole in
housing.
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Figure 6-5—Spacer, Gears and Pinions Installed

11. Install brake drum and rear wheel. If
brake backing plate was removed for bearing
replacement (subpar. b), bleed brake wheel cyl-
inder as described in paragraph 9-7.

12. Remove car stands so that car is level,
then fill housing to filler plug opening with fac-
tory hypoid gear lubricant (Group 5.535) and
install filler plug securely.

6-7 REMOVAL OF RING GEAR AND
CASE, PROPELLER SHAFT AND
PINION ASSEMBLIES

a. Removal of Ring Gear and Case Assembly

1. After removal of both axle shafts (par.
6-6), remove differental side gears and thrust
washers from case to prevent them falling out
and being damaged.

2. It is advisable to check the existing gear
lash with a dial indicator as described in para-
graph 6-12. This will show up excessive gear
wear or an error in lash setting. It will also
enable old parts to be installed at original lash
setting, to aviod changing gear tooth contact.

CAUTION: Backlash will be reduced when
pinion 18 locked by prying up with a bar if there
18 excessive pinion lift due to worn bearings.
See subparagraph b, step 2, below.

3. Mark the differential bearing caps so they
can be reinstalled in original positions on the
carrier. Interchanging the caps will cause mis-
alignment because caps are threaded in produc-
tion while bolted to carrier.

4. Mark both differental bearing adjusters
for location, then remove the locks and check
the bearing adjustment as described in para-
graph 6-12. This will show up worn bearings.

5. After checking bearing adjustment, re-
move ring gear and case assembly from car-
rier, keeping each bearing race with its origi-
nal bearing.

6. See paragraphs 6-8 and 6-12 for inspec-
tion and installation procedures.

b. Removal and Disassembly of Propeller
Shaft and Pinion Assembly

1. With differental case removed, it is ad-
visable to check the pinion setting as described
in paragraph 6-11. This will show up any error
in the existing setting and will also enable old
parts to be reinstalled at original setting, to
avoid changing gear tooth contact.

Figure 6-6—Testing Pinion Bearing Wear

2. At this point it may be desirable to test
pinion shaft bearing wear without removing
pinion shaft. Install 114" extension on stem of
dial indicator and mount indicator to bear down
against center drilling in pinion gear, with indi-
cator stem as near vertical as possible. See fig-
ure 6-6. Gently pry up on pinion gear with bar
a number of times while observing indicator
reading. A reading in excess of .0015” indicates
that bearing is worn enough to produce noisy
gear operation.

3. Loosen lock nuts and remove three pinion
bearing sleeve lock screws from housing.

4. Pull pinion and propeller shaft assembly
rearward out of third member housing, using
Remover and Replacer J 5602. See figure 6-7.

5. Remove all pinion bearing shims from pro-
peller shaft and third member housing to pre-
vent damage or loss.
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Figure 6-8 —Removing Pinion from Shaft

6. Mark pinion and propeller shaft so that
parts can be reassembled in the same relative
position. File or cut off one end of propeller shaft
coupling pin and drive out the pin, then pull
propeller shaft from pinion using Press J 1292-
C, with proper adpaters. See figure 6-8.

7. Drive up staked section of pinion bearing
lock nut with cape chisel and remove nut, grip-
ping pinion shaft on splined end in vise. Do not
grip pinion teeth in a vise even though soft jaw
liners are used.
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Figure 6-9 —Removing Pinion Frent Bearing

8. Press off pinion front bearing using Bear-
ing Remover Plates J 5737-6 installed in Press
Plate Holder J 358-1 with recessed side up-
ward. See figure 6-9.

NOTE: The double-row front bearing is pre-
loaded and normally will have a slight drag
when installed on pinion. Do not condemn bear-
ing for this until inspected as specified in para-
graph 1-10.

9. Remove all other parts from pinion.

10. See paragraph 6-8 for inspection, para-
graph 6-10 for assembly, and paragraph 6-11
for installation.

6-8 CLEANING AND INSPECTION OF
REAR AXLE PARTS

a. Cleaning Rear Axle Parts

Hypoid lubricant combines readily with water
and even a small amount of water has a deteri-
orating effect on the lubricant. For this reason
steam or water should not be used for flushing
rear axle assemblies. If used on rear axle
parts which are disassembled, extreme care
must be used to thoroughly dry all parts before
installation.

Gasoline, kerosene, or other distillates are sat-
isfactory for cleaning parts when removed from
rear axle housing, if parts are thoroughly dried
before installation. They should not be used in
an assembled rear axle, however, because if all
traces of the cleaner are not removed the fresh
lubricant will be contaminated. For this reason,
only SAE 10-W oil is recommended for flush-
ing and cleaning an assembled rear axle.

Wash all parts in clean solvent and wipe dry
with clean cloths. Thoroughly wash out interior
of rear axle and third member housings and
wipe dry with clean cloths. Blow out all dirt with
clean, dry air.

b. Inspection of Rear Axle Parts

1. Bearings. Thoroughly inspect all bearings
as described under Bearing Service (par. 1-10).
Be particularly careful to inspect rear wheel
bearings, including inner race on axle shafts, for
corrosion caused by rust and for flat spots on
rollers.

2. Gears. Carefully inspect all gears for scores
on face of teeth, for chipped teeth and for ex-
cesgive wear. Examine ring gear and pinion for
improper tooth contact.
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3. Pinion and Propeller Shaft. Check for wear
of splines on pinion and in the propeller shaft.
Pinion must be tight press fit in propeller shaft
when parts are assembled. Inspect interior of
propeller shaft and if oil is present wash it out
thoroughly and dry interior with air.

4. Rear Axle and Third Member Housings. A
sprung housing should be replaced ; straighten-
ing is not recommended. A housing must never
be heated with a torch as this may produce soft
spots in the metal in which fatique and break-
age may develop in service.

Inspect third member housing for: cracked
torque tube; strut rod brackets broken or
cracked at welds; pinion shaft bearing bores
galled or worm due to bearing turning in hous-
ing; stripped or damaged threads in side bear-
ing pedestals or caps.

¢. Checking Pinion Rear Bearing
Clearance

The desired clearance between pinion and the
rear (roller) bearing is .0005”. The maximum
allowable clearance for quiet operation is .0014".
Excessive clearance at this point is usually
caused by wear of the rollers.

S7605 MAX,
6756 MIN.

Rgure 6-10—Checking Wear of Pinion Rear Bearing

Wear of the roller bearing may be checked
with a micrometer. Before checking, make cer-
tain that bearing is absolutely clean and that
micrometer is accurate at zero reading. Measure
across the outer race and a roller at four or five
points around bearing as shown in figure 6-10,
using care to adjust micrometer lightly to high
points of roller and race to insure an accurate
reading. The micrometer will read .6756” to
.676” if bearing is satisfactory for use. If read-
is less than .6756” the bearing is worn and
should be discarded.

NOTE: If roller bearing is8 worn excessively,
it 18 quite likely that the double-row front bear-
ing 18 worn 8o that it no longer has any preload.
Inspect this bearing very carefully and discard
tf loose or doubtful.

6-9 REPLACEMENT OF RING GEAR,
DIFFERENTIAL CASE, OR BEARINGS

Ring gears are furnished for replacement only
with the pinions in matched sets. Ring and pin-
ion gear sets and differential cases are furnished
separately and also with the ring gear bolted
to the case. If case or gear set is satisfactory it
should not be discarded because the other part
requires replacement.

a. Replacement of Ring Gear or Differental
Case

1. Remove all bolts and separate the ring
gear from differential case.

2. Check machined face of case flange for
burrs, particularly around bolt holes and ring
gear pilot. Remove any burrs with a mill file.

Figure 6-11—Checking Run-out of Differential Case Flange

3. Mount case in differential carrier with a
dial indicator set to check run-out of machined
flange surface as shown in figure 6-11. If run-
out exceeds .002”, the flange must be trued up
to not over .002”" run-out.

4. Check matching numbers on new ring
gear and pinion to make sure the two parts
have not been mixed with another gear set. See
figure 6-21.

5. After making sure that mating surfaces
of case and ring gear are clean and free of
burrs, bolt gear to case using special alloy steel
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bolts, part number 186627, listed under Group
8.900. Do not use lockwashers. These bolts are
identified by six radial marks on the head—do
not use any substitute.

6. First tighten bolts alternately on oppo-
site sides of case to 25-30 ft. lbs. torque, then
tighten in the same manner to 50-60 ft. lbs.

_ALSO APPLY INDICATOR
ON GEAR EDGE

Bearing Puller J 2241. See figure 6-13. The
ends of puller jaws fit into notches in differen-
tial case so that pressure can be applied to bear-
ing inner race. Do not pull on rollers.

2. Before installing differential bearing, ex-
amine bearing seat on differential case for burrs
or scores. Remove high metal with a mill file
and coat seat with engine oil or white lead.

Figure 6-12—Checking Run-out of Ring Gear

7. Mount ring gear and case in differential
carrier with a dial indicator set to check run-
out of gear as shown in figure 6-12. If run-out
exceeds .003” at back or edge of gear check
for burrs, uneven bolting conditions, or dis-
torted case flange and make necessary
correction.

Figure 6-13—Removing Differential Bearing, Using Puller

b. Replacement of Differential Bearings

1. If a differential bearing is to be replaced,
or removed from old differential case and in-
stalled on new case, pull bearing from case using

Figure 6-14—Installing Differential Bearing Using Replacer J 2242

3. Install bearing, using Replacer J 2242,
which is designed to pilot in the case and bear
squarely against bearing inner race. See figure
6-14. Bearing must be pressed (not hammered)
tight against shoulder on case.

6-10 ASSEMBLY AND STRAIGHTENING
OF PINION AND PROPELLER SHAFT

a. Assembly of Pinion and Propelier Shaft

NOTE: Before assembly make certain that
interior of propeller shaft is free of oil and 1s
clean and dry. Any foreign material in propeller
shaft will throw it out of balance and cause
vibration.

1. Install parts on pinion shaft in the follow-
ing order: rear bearing spacer, rear (roller)
bearing, bearing lock sleeve with thin edge

SLEEVE 7
e

FRONT (BALL) BEARING— PINION

\

Figure 6-15—Pinion and Related Purts
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against roller bearing, front (ball) bearing
with ball loading groove toward spacer. See
figure 6-15.

2. Press front bearing solidly against shoul-
der on pinion, using Bearing Replacer Plate
J 5737-7 in Plate Holder J 358-1. See figure
6-9.

CAUTION : Bearing may be brinnelled if ham-
mered 1nto place.

3. Make certain that the outer surface of pin-
ion bearing lock nut is clezan and free of nicks
or burrs, then install a new bearing oil seal
with the spring-loaded edge pointing away from
hex on nut.

4. Install lock nut on pinion with seal toward
ball bearing. While gripping splined end of pin-
ion in vise (with soft jaws), tighten nut to a
minimum of 150 ft. lbs. torque; nut must hold
bearing tight against shoulder on pinion.

5. Stake outer edge of lock nut down into
notch in pinion. Push oil seal flat against the
bearing.

r SHAFT

| PINION7

; PIN HOLES

Figure 6-16—Installing Pinion on Shaft

6. Coat splined end of pinion with white lead
to facilitate assembly, then press pinion into
propeller shaft until coupling pin holes are

aligned, using Press J 1292-C. See figure 6-16.
Pinion must not be a loose fit in propeller shaft.
Install a new coupling pin and solidly rivet both
ends.

IMPORTANT : Whenever a pinion and pro-
peller shaft are assembled together the complete
assembly must be checked for straightness re-
gardless of whether mew or original parts are
assembled. See subparagraph b, below.

b. Straightening Pinion and Propeller
Shaft Assembly

The pinion and propeller shaft may be checked
for straightness using V-blocks or rollers and a
dial indicator. If the assembly is not within the
limits specified below, straighten as required,
using a press and suitable supports.

1. Support the assembly on V-blocks placed
under the seal sleeve just to rear of splines at
“A’” and under the rear (roller) bearing at “B”’
See figure 6-17.

2. Mount a dial indicator so that readings for
run-out can be taken successively at points “C”
located 3” from each end of shaft tube, point
“E” at middle of shaft tube, point “G’’ at front
(ball) bearing, and point “H” at front end of
splines. When checking points “C” and “E”,
care must be taken not to permit the seam
or hollow spots on tube to give a ‘“‘bounce” to
indicator and thus show a wrong indicator
reading.

3. Check run-out at points “C” first. If total
indicator reading is .005” or less, the shaft is
OK at these points. If run-out exceeds .005”,
support the shaft at “A” and “D” (under lock
sleeve) and exert pressure against high side of
shaft at point “F” located on end of shaft tube
where run-out exits. Use steady pressure and
not shock blows to spring shaft as required to
bring run-out points “C” within .002”.

H G
ALLOWABLE INDICATOR ALLOWABLE INDICATOR

READING RUNOUT .002” READING RUNOUT .005”

[
ABLE INDICATOR
mcv RUNOUT .010” READING lUNOl{" .005” READING RUNOUT .001”

G

I
ALLOWABLE INDICATOR  ALLOWABLE INDICATOR

L),

3" .’l

A F

F=* brle

Figure 6-17—Propaller Shaft Run-Out Specifications
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4. Check run-out at point “E” after correct-
ing any run-out at points “C”. If run-out at “E”
exceeds .010” total indicator reading, support
the shaft at points “F’’ and exert steady prea-
sure against high side of shaft as required to
bring run-out within .010”.

5. Check run-out at point “G” after correct-
ing run-out at points “C” and “E”. If run-out at
“G” exceeds .001” total indicator reading, sup-
port the shaft at points “A” and “D” and exert
steady pressure at the rearward point “F” on
high side of shaft.

6. Finally, re-check run-out at points “C”,
“E” and ““G” to make sure that run-out is within
specified limits at all points. The run-out at point
“H” should then be within .002” total indicator
reading. More than .002” run-out at “H” will
cause rapid wear of universal joint bushing and
possible leakage of oil from transmission into
torque tube.

6-11 INSTALLATION AND ADJUSTMENT
OF PINION AND PROPELLER
SHAFT

a. Installation of Pinion and Propeller Shaft

Before installation of pinion and propeller
shaft assembly make certain that interior of
rear axle and third member housings are obso-
lutely clean and dry. Also make certain that
parts to be installed are clean and that pinion
bearing shims are not crimped or buckled.

1. Place the original number and thicknesses
of pinion bearing shims over propeller shaft and
against front bearing. NOTE : Shims furnished
with new gear sets are for use as required in
adjustment and are not mecessarily of correct
total thickness.

2. Use rear axle lubricant to thoroughly
lubricate bearings, also coat outer surface of oil
seal to aid installation. Lightly coat the shims
to hold them in place against front bearing.

3. As pinion and propeller shaft assembly is
inserted into third member housing, turn pro-
peller shaft to engage splined front end in
universal joint. Be very careful to start the
shaft through the front seal in torque tube
without damaging the seal retainer.

If axle assembly is under the car, the uni-
versal joint yoke will guide the propeller shaft
so that the sleeve will enter the seal centrally.
If axle is8 not under car, however, a second man

should guide the shaft as the sleeve enters
the seal.

4. As the pinion rear bearing enters third
member housing, place the two parts of Pinion
Bearing Spacer J 5905 between bearing and
pinion gear as shown in figure 6-18. The tool
allows bearing to be pushed into place without
binding on the spacer on pinion, and is made
in two parts to aid removal.

—J 5905-1 |

REPLACER _
J 5502

Figure 6-18—Pressing Pinion and Shaft into Place

5. Mount Replacer J 5502 in carrier as shown
in figure 6-18 and press shaft and pinion for-
ward until shims and front bearing are firmly
seated.

6. Align holes in pinion bearing lock sleeve
with tapped holes in carrier and install the
three sleeve lock screws. Tighten each lock
screw a little at a time until lock sleeve is
solidly seated and screws are uniformly
tightened to 35-40 ft. lbs. torque. Tighten lock
nuts to 12-15 ft. lbs. torque; excessive tighten-
ing of nuts may withdraw lock screws suffi-
ciently to allow end play of pinion bearing. Re-
move Spacer J 5905.

7. Regardless of whether original or new
parts affecting pinion setting are installed,
check pinion setting with gauge as described
in the following subparagraphs.

b. Pinion Setting Marks and Setting Gauges

All Buick ring and pinion gear sets are selec-
tively matched for best operating position and
proper tooth contact. After matching, a serial
number is etched on one tooth of pinion and on
rear face of gear to aid in keeping matched
parts together. See figure 6-21. Parts having
different matching serial numbers must never
be used together.
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Ring and pinion gear sets are matched in a
special test machine which permits adjustment
of pinion depth in ring gear until a point is
reached where best operation and proper tooth
contact under load is obtained. At this point, the
setting of pinion with reference to centerline of
ring gear is indicated by the machine. This set-
ting may vary a few thousands of an inch from
the design or “nominal” setting due to allowable
variation in machining the parts.

In order to make it possible to duplicate the
matching setting of the pinion when the gear
set is installed in a third member housing, the
pinion is marked to indicate this setting with
reference to the “nominal” setting. The amount
in thousandths of an inch plus or minus the
“nominal” setting is etched on the small end of
the pinion tooth. See figure 6-21. When a pinion
is marked “+” (plus) it means that the pinion
must be set at a distance from the centerline of

the ring gear equal to the “nominal” setting plus
the amount indicated on pinion tooth. When a
pinion is marked “—” (minus) it means that the
pinion must be set at a distance equal to the
“nominal”’ setting minus the amount indicated
on pinion tooth.

Micrometer type Pinion Setting Gauge
J 681-A or J 2197 may be used to check the
pinion location after it is installed in third
member housing. The correct micrometer read-
ings for specific pinion markings are given in
figure 6-19. The proper method of using either
gauge is described in Paragraph 6-11 in the
1954 Buick Shop Manual.

The new dial indicator type Pinion Setting
Gauge J 5647 provides a faster and more accu-
rate method of checking pinion location and
gives a direct reading on a dial indicator that
does not require computation or reference
tables.

PINION SETTING TABLE FOR GAUGE J 681-A
PINION MARKING (+) +1 ] +2 ) 43| +4 ]| +5| +6| +7 | 48] +9 | +10)+01 | +12] +13] +14]| 415
MICROMETER READING 316 |.315 | .314 | .313] .312] .311 | .310 | .309 | .308 | .307 | .306 | .305 | .304 | .303 | .302
PINIONS MARKED "O" USE THE NOMINAL MICROMETER READING OF .317
PINION MARKING (—) 1| -2|-3|-4j-5]|-6]-7]-8|-9}—-10]=-11]=-12])=13]-14] =15
MICROMETER READING 318 1.319 | .320 | .321].322 | .323 | .324 | .325| .326 | .327 | .328| .329 | .330| .331 | .332
MICROMETER
GAUGE
1 PINION /
©Q = N W a WO Ve O -g !
| - ( —
J : uuuuuuuuuu MlNUS
GAUGE J 681-A ;
SLEEVE THIMBLE - - _
Soovo“#un- é
= b= o
— T
J ADAPTER TO \F —J
GAUGE J 2197 BE USED WITH
MARKINGS ON MICROMETER GAUGES HYPOID GEARS ONLY
PINION SETTING TABLE FOR GAUGE J 2197
PINION MARKING (+) | 42 +3] +a| +s5] +6| +7| +8| +9 | +10] +11] +12] +13| +14] +15
MICROMETER READING | .865 | .866| .867 | 868 | .869| .870| .871| .872 | .873 | .874 | .875| .876 | .877 | .878 | .879
PINIONS MARKED "O" USE THE NOMINAL MICROMETER READING OF .864
PINION MARKING (—) 11 -2l -3 4] -5 -6] -7] -8 -9 | —10]—11]| —12}] —13| —14| =15
MICROMETER READING | .863 |.862 | .861 |.860 | .859 | .858 | .857 | .856 | .855 | .854 | .853 | .852 | .851 | .850 | .849

Figure 6-19—Pinion Setting Tables for Gauge J 681-A and J 2197
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¢. Checking Pinion Setting with
Gauge J-3647

Pinion Setting Gauge J 5647 consists of a
“master gauge’” and an “indicator gauge’’ upon
which Dial Indicator KMO 30-B is mounted.
See figure 6-20.

_DIAL INDICATOR

\__INDICATOR
GAUGE
__ MASTER
GAUGE
’ HOLD YOKE
INDICATOR " DOWN
PAD "B — = : e

PAD "A"

DISKS MUST
CONTACT PADS

Figure 6-20—Pinion Setting Gauge J 5647

1. Make certain that the gauge parts are
clean, particularly the center and disks on indi-
cator gauge and the centering holes, indicator
pads, and disk pads on the master gauge.

2. Install the small contact button on stem of
Dial Indicator KMO 30-B and mount the dial

indicator on the indicator gauge. See figure
6-20.

3. Place indicator gauge on the master gauge
so that the spring loaded center is engaged in
the centering hole corresponding to the indi-
cator pad “B”, which is used for any of the
following gear ratios stamped on pinion:
43-11 (3.9 to 1), 43-12 (3.6 to 1), 41-12 (3.4
to 1), 42-13 (3.2 to 1). NOTE: Pad “A” 1is
used for certain prior model gear ratios.

4. Center the indicator contact button on the
specified indicator pad and lock the indicator
by tightening thumb screw.

5. Hold yoke down firmly, with both disks

contacting the horizontal and vertical pads on
master gauge, and set the dial indicator at zero
(llO”) .

6. Place transmission in neutral.

7. Make certain that differential bearing
seats in carrier are clean and free of burrs,
and that the center in pinion is also clean.

8. Rotate the pinion until the blank tooth
between the matching number and the pinion
setting mark is slightly counterclockwise of
top center (at about 11 o’clock). This tooth is
called the gauging tooth (fig. 6-21) because it
is used for locating and gauging during pro-
duction and should therefore be used for
gauging in service.

PINION SETTING
GAUGING TOOTH—

Figure 6-21—Checking Pinion Setting With Indicator Gauge

9. Place the indicator gauge in the carrier
(fig. 6-21) with:

(a) Disks fully seated in bearing seats, clear
of threads and inner edges.

(b) Gauge center engaged in center of
pinion.

(¢) Indicator contact button having good
contact on gauging tooth of pinion.

10. Press gauge yoke firmly inward toward
pinion and read dial indicator noting whether
it is plus (+) or minus (—) as indicated by
arrows on surface of yoke.

11. Recheck indicator zero setting on mastgr
gauge to make sure it was not changed in
handling.

12. If the old ring and pinion gear set is
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being reinstalled and it has been in use long
enough to establish a wear pattern on teeth,
the original pinion setting found before
removal should be maintained to avoid chang-
ing tooth contact.

12a. If the ring and pinion gear set is new,
or has not been in use long enough to establish
a wear pattern on teeth, the dial indicator read-
ing should be within .001” of the pinion setting
marked on pinion.

13. If pinion setting is not as specified, adjust
as follows:

f. Adjustment of Pinion

The pinion setting is adjusted by changing
the total thickness of the pinion bearing shims
which are located between the pinion front
bearing and the shoulder in third member hous-
ing. These shims are furnished in thicknesses
ranging from .010” to .019” in increments of
.001”, so that any total thickness may be
obtained by using a combination of different
shims.

1. Remove pinion and propeller shaft assem-
bly (par. 6-7, b).

2. Remove all pinion bearing shims from
shaft or in third member housing, wipe shims
dry, and measure their total thickness with a
micrometer, or with a dial indicator set to bear
against a flat surface.

3. Increase or decrease total thickness of
shims as required to obtain proper pinion set-
ting, by using a different combination of shims.

If pinion is marked “+8”, but dial indicator
reads “+6” (subpar. e, step 10) decrease total
thickness of shims by .002”. If dial indicator
reads “+10”, increase total thickness of shims
by .002”.

If pinion is marked “—8”, but dial indicator
reads ‘“—6”, increase total thickness of shims
by .002”. If dial indicator reads “—10, de-
crease total thickness of shims by .002".

4. Install pinion and propeller shaft assem-
bly with new combination of shims and be sure
to tighten the three bearing sleeve locks uni-
formly to 35-40 ft. lbs. torque, and lock nuts to
15-20 ft. lbs. torque.

5. Check pinion setting with gauge. Setting
must be within .001” of setting marked on
pinion.

6-12 INSTALLATION AND ADJUSTMENT
OF RING GEAR AND CASE
ASSEMBLY

1. Before installation of ring gear and case
assembly make sure that differential bearing
seats in carrier pedestals and caps are clean and
free of burrs. Remove any burrs which might
prevent bearings or bearing caps from seating
properly.

2. Place outer races on differential bearings
but do not oil bearings as this would interfere
with bearing adjustment. Install gear and case
assembly in carrier and slide bearing adjusters
into position so that threads are properly en-
gaged in threads in carrier pedestal.

3. Install bearing caps with bolts, making
sure that caps are installed in original positions
as marked before removal. Turn bearing adjust-
ers to engage threads in caps. Tighten cap bolts
to 20 ft. lbs. torque then loosen all four bolts
14 turn.

Figure 6-22—Adjusting Differential Bearings

4, Using Adjuster Wrench J 1365-A (fig.
6-22) turn adjusters as required to set ring
gear lash at approximately .010”, with both ad-
justers in firm contact with bearings. CAU-
TION : Do not use punch and hammer to turn
adjusters as adjusters will be distorted and
proper bearing adjustment cannot be obtained.

5. Back off one adjuster (preferably left)
while observing bearing rollers and outer race,
until rollers and race just stop turning, then
tighten adjuster 4 to 5 notches to properly seat
bearings and adjusters.

6. Slowly back off adjuster until bearing
outer race just stops turning. Recheck for this
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“free position” at least once to make sure of
proper position.

7. From the “free position” tighten the ad-
juster 2 to 3 notches to pre-load the bearings,
then tighten all 4 bearing cap bolts to 100-120
ft. 1bs. torque.

ETN
| ). 5/

_LOCK GEAR
WITH BAR

Figure 6-23—Checking Back Lash with Dial Indicator

8. Mount dial indicator as shown in figure
6-23. Use a small button on indicator stem so
that contact can be made near heel end of tooth.
Set dial indicator so that indicator stem is as
nearly in line with gear rotation as possible. If
stem bears against edge of tooth, or stem is at
considerable angle to the line of gear rotation, a
false indication of backlash will be obtained.

9. Lock the pinion with a suitable bar and
move ring gear through lash range while observ-
ing movement of indicator hand. Check lash in

this manner at three or four points around ring
gear to determine points of minimum lash.

10. With a new gear set, ring gear lash must
not be less than .006” nor more than .011”, with
.007” to .009” preferred. Lash must not vary
more than .003” around the ring gear.

If original gear set is being reinstalled, the
original gear lash should be maintained.

11. If backlash is not within limits specified
above, move ring gear to right or left as re-
quired to secure proper backlash. To move ring
gear, loosen all bearing cap bolts 14 turn; loosen
one notch on bearing adjuster on side toward
which gear is {0 be moved and tighten one notch
on opposite adjuster. When one adjuster is loos-
ened always tighten opposite adjuster the same
amount in order to maintain the bearing pre-
load adjustment made in step 7 above. One notch
change of both adjusters in the same direction
will change gear lash approximately .0035”.

12. Always tighten all bearing cap bolts to
100-120 ft. 1bs. torque after adjusters have been
moved and recheck lash with dial indicator as
described in step 8 above. When lash is prop-
erly set, install both bearing adjuster locks.

13. Install differential side gears and thrust
washers in case, then lubricate bearings and
install axle shafts (par. 6-6).

14. When a new gear set is installed in a
rear axle, be sure to caution the car owner to
operate the car in the same manner as recom-
mended for a new car, in order to allow the new
gears to run in smoothly.

New gears may be scored during break-in by
hard starts, harsh use of clutch, high speed
driving, and down-shifting at speeds above
40 m.p.h.
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