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DIVISION I SPECIFICATIONS AND ADJUSTMENTS 

40-34 DIFFERENTIAL SPECIFICATIONS 

a. Tightening Specifications 

Use a reliable torque wrench to tighten the parts listed, to insure proper tightening without straining or 
distorting parts. These speCifications are for clean and lightly lubricated threads only; dry or dirty threads 
produce increased friction which prevents accurate measurement of tightness. 

Part 

Nut 
Bolt 
Bolt 

* Nut 
* Bolt 
*Nut & Bolt 

Nut 
Bolt 
Nut 
Bolt 
Nut 
Nut & Bolt . 

Location 

Clamp, Rear U-Joint to Pinion Flange, 46-48000 
Rear CV Joint to Pinion Flange, 49000 
Differential Cover to Housing .......... . 
Upper and Lower Control Arm . . . . . . . . . . 
Upper and Lower Control Arm . . . . . . . . . . 
Upper Control Arm Vernier Adjustment (49000) . 
Rear Shock, Lower End . . . . . . . . . . . . . . 
Ring Gear to Case . . . . . . . . . . . . . . . . . . . 
Wheel Bearing Retainer and Brake Assembly to Housing. 
Differential Bearing Cap to Housing . . . . . . . . . 
Wheel and Brake Drum to Rear Axle Shaft . . . . . 
Track Bar to Differential or Frame Bracket, 49000 . . . 

*Torquing of Nut or Bolt to be optional. 

Thread Torque 
Size Lbs. Ft. 

5/16-18 12 
7/16-14 85 
5/16-18 30 
1/2 -13 80 
1/2 -13 110 
7/16-14 48 
1/2 -20 45 
7/16-20 L.H. 85 
3/8 -24 35 
7/16-14 53 
1/2 -20 65 
5/8 -18 120 
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40-84 DESCRIPTION AND OPERATION 46-48-49000 STANDARD DIFFERENTIAL 

b. General Specifications 

Differential Lubricant (Standard Axle) 
Differential Type . . . . . . 
Drive and Torque 4.6-48000 . . 
Drive and Torque 49000 . . . . . . . . 
Differential Oil Capacity. . . . . . . . 
Ring and Pinion Gear Set Type • . . . . 

Item . . . . . . . . . . . . . . . . 
All Series 

(Except as otherwise noted) 

MPG SAE 80 or 80-90 (MIL-L-2105-B) 
.. Semi-Floating Hypoid 
Through 4 Control Arms 

· ....... Through 3 Control Arms 
· . . . . . . . . . . . . . . 4-1/4 Pints 
· ................. Hypoid 

Rear Universal Joint Angle Adjustment. 46-48000 
Rear Universal Joint Angle Adjustment. 49000 .. 

Shim at Upper Control Arm to Frame 
· . . . . . Vernier-Upper Control Arm 

c. Limits for Fitting and Adiusting 
Pinion Bearing Preload (Measured at pinion flange nut) 

New Bearings . . . . . . . . . . . . . . . . . . .. 25-30 inch lb. rotating torque with new seal. less ring gear 
Reused Bearings .................. 10-15 inch lb. rotating torque with new seal. less ring gear 

Total Assembly Preload (Measured at pinion flange nut) 
New Bearings . . 35-40 inch lb. rotating torque with new seal. with ring gear 
Reused Bearings 25-30 inch lb. rotating torque with new seal. with ring gear 

Ring Gear Position .........•.•.....................••. .007", .008", .009" Backlash 

d. Differential Gear Ratio 

The gear ratio is indicated by 
letters stamped on the bottom of 
the left axle tube. The produc­
tion date is also indicated by a 
stamped number which represents 
the day of the year starting with 
"1" for January 1. See Figure 
40-136. 

e. Speedometer Gear 

Speedometer gear must corre­
spond to axle ratio and tire size 
in order to have correct speed­
ometer and odometer reading. 

DIVISION II 

DESCRIPTION 
AND OPERATION 

40-35 DESCRIPTION AND OPERATION OF 
STANDARD DIFFERENTIAL 

The differential assembly is of 
the semi-floating type in which 
the car weight is carried on the 
axle shafts through ball bearings 
enclosed in the outer axle hous­
ing. The differential assembly is 
designed for use with an open 
drive line and coil springs. 

On the 46 and 48000 Series, drive 
from the differential housing is 
transmitted to the frame through 

SERIES 
AXLE 46000 48000 49000 

RATIO 
STD. P.T. STD. P.T. STD. P.T. 
AXLE AXLE AXLE AXLE AXLE AXLE 

2.56 - - PB PN - -
2.78 PL PO PL PO - -
3.07 PG PV - - PJ PM 

3.23 PH - PH PR PE -
3.42 - - - PW - py 

3.91 - PX - PX - PZ 

FOR FIELD I DENTIFICATION, ALL AXLE ASSEMBLlES-
TO BE STAMPED WITH LETTERS3/J6I'HIGH ON BOTTOM 
OF AXLE TUBE AS INDICATED FROM CHART. 
SAMPLE MARKING FOR 3.07 RATIO, (FOR 46 MODEL), 
DATE JULY 2.1, (DAY IN THE YEAR MFG'D.) WOULD BE. 
STANDARD AXLES PG 202; 

~ POSITIVE TRACTION AXLES ®PV 202. 

~PYJ02 
, 

~. 

. 1~11: 
40- 207 A 

Figure 40-136-Differential Identification 
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46-48-49000 STANDARD DIFFERENTIAL 

40·105A 

Figure 40-139-Rear Axle Shaft Bearing 
and Seal 

two uppe r and two lowe r control 
arms. The upper arms may be 
shimmed at the frame attach­
ments to provide pinion angle ad­
justment. Coil springs are seated 
in brackets which are welded to 
the axle tubes. 

On the 49000 Series, drive from 
the differential housing is trans­
mitted to the frame through one 
upper and two lower control 
arms. The upper control arm is 
adjustable in length to give the 
desired universal j 0 i n tangle. 
Coil springs are seated in 
brackets which are welded to the 
axle tubes. 

On all series, large rubber bush .. 
ings at both ends of the control 
arms absorb vibration and noise. 
The final drive is a hypoid type 
ring gear and pinion with the 
centerline of the pinion gear be­
low the centerline of the ring 
gear. See Figures 40-137 and 
40-138. 

The drive pInIOn is mounted on 
two tapered roller bearings which 
are preloaded by a collapsible 
spacer during assembly. The 
pinion is positioned by shims lo­
cated between the head of the 
drive pinion and the rear pinion 
bearing. The front bearing is held 
in place by a large locking nut. 
The differential carrier casting 
has an oil feed passage to the pin­
ion bearings and an oil return 
hole so that the oil will circulate 
and cool. 

The differential is supported in 
the carrier by two tapered roller , 

side bearings. These are pre­
loaded by inserting shims between 
the bearings and the pedestals. 
The differential assembly is po­
sitioned for proper gear and 
pinion backlash by varying these 
shims. The ring gear is bolted to 
the case. The case houses two 
side gears in mesh with two pin­
ion gears mounted on a pinion 
shaft w hi chis anchored in the 
case by a roll pin. The pinions 
and side g ear s are backed by 
bronze thrust washers. 

The axle shaft inner splines en­
gage the differential side gears 
with a floating fit. The outer end 
of the axle shaft is supported in 
the axle housing by thrust type 
ball bearings which are factory 
packed for the life of the bear­
ings and sealed on both sides. 
The axle shaft oil seals are lo­
cated inboard of the bearings. 
The bearings are secured against 
a shoulder on the shaft by a press 
fit retaining ring. Inward move­
ment of the bearing and shaft 
assembly is stopped by a shoulder 
in the housing; outward movement 
is stopped by a retainer plate. 
Wheel side thrust is taken at the 
wheel bearings, so an axle shaft 
may be removed by removing the 
nuts holding the bearing retainer 
and brake backing plate to the 
axle housing flange. See Figure 
40-139. 

The rear axle filler plug, which 
is magnetic, is located in the 
right side of the carrier casting. 
The lubricant level is correct 
when the level is at the filler 
opening to 1/4 inch below the 
filler opening. Since periodic lu­
bricant changes are not recom­
mended, there is no drain plug. 

The rear brake drum is mounted 
against the axle shaft flange on 
bolts pressed through the inboard 
side of the axle flange. Right and 
left side wheel bolts both have 
right hand threads. 

A seal in the front of the car­
rier runs on the pinion flange 

SERVICE PROCEDURES 40-87 

to prevent differential lubricant 
from leaking around the 0.0. of 
the flange. An 1i0" ring seal is 
compressed between the pinion 
flange and the drive pinion to 
prevent lubricant from leaking out 
through the splines. 

DIVISION III 

SERVICE 
PROCEDURES 

40-36 REMOVAL AND INSTALLATION OF 
REAR AXLE ASSEMBLY 

It is not necessary to remove the 
differential assembly for any nor­
mal repairs. However, if the 
housing is damaged, the differ­
ential assembly can be removed 
and installed using the following 
procedure. 

a. Removal of Rear Axle Assembly 

1. Raise rear of car and support 
securely using jack stands under 
both frame side rails. 

2. Mark rear universal joint and 
pinion flange for proper reassem­
bly. Disconnect rear universal 
joint by removing two U-bolts. 
(On 49000, mark flanged ball stud 
yoke and rear pinion flange for 
proper alignment at reassembly. 
Then disconnect rear CV joint 
from differential by removing 
four pinion flange bolts.) Push 
rear propeller shaft forward as 
far as possible, then wire it to the 
upper control arm frame bracket 
to support it out of the way. 

3. Disconnect brake hose at sup­
port bracket. Cover hose and 
brake pipe openings to prevent 
entrance of dirt. 

4. Disconnect par ki n g brake 
cables. Unclip each cable at two 
places, disengage from guides, 
pull each cable free and lay-out 
forward from rear wheels. 
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40-90 SERVICE PROCEDURES 

ADAPTER 
J-2619-4 

SLIDE 
HAMMER 
J-2619 40-159 

46-48-49000 STANDARD DIFFERENTIAL 

Figure 40-146-lnstalling Axle Shaft 
Seal 

5. Remove bolts securing cover 
to housing to drain lubricant. 

Figure 40-145-Removlng Axle Shaft Seal 
6. While lubricant is draining, 
remove rear wheels and drums. 

flange. Check new bolt for loose­
ness; if bolt can be moved at all 
with fingers, axle shaft must be 
replaced. 

e. Install Axle Shaft Assembly 

Rear axle shafts are interchange­
able between sides. 

1. Apply a light coat of wheel 
bearing grease in wheel bearing 
recess of housing. 

2. Apply gear lubricant to the 
splines at the inner end of the 
axle shaft. Apply a coat of wheel 
bearing grease on the seal sur­
face of the shaft to approximately 
6 inches inboard of the shaft. In­
stall axle shaft through seal care­
fully to avoid cutting seal lip. 
Drive shaft into position. 

NOTE: If the axle to be in­
stalled is a positive traction 
axle, ONLY POSITIVE TRAC­
TION LUBRICANT SHOULD BE 
USED. 

3. Install retainer nuts and torque 
to 35 lb. ft. 

4. In s ta 11 drum and wheel. 
Torque lug nuts to 65 lb. ft. 

40-38 REMOVAL AND DISASSEMBLY OF 
DIFFERENTIAL CASE ASSEMBLY 

a. Removal of Differential Case 
Assembly-Differential in Car 

1. Raise rear of car and support 
securely under rear of frame . 

2. Loosen parking brake cables 
so that brake is not applied when 
differential assembly is lowered. 

3. Mark rear universal joint and 
pinion flange for proper alignment 
at reassembly. Disconnect rear 
universal joint by removing two 
U-bolts. (On 49000, mark flanged 
ball stud yoke and rear pinion 
flange for proper alignment at 
reassembly. Disconnect rear C V 
joint by removing four pinion 
flange bolts.) Push rear propeller 
shaft forward as far as possible 
and wire it to the upper control 
arm frame bracket to support it 
out of the way. 

4. Disconnect lower ends of both 
rear shock absorbers and lower 
differential assembly jus t far 
enough to clear lower portion of 
fuel tank. 

NOTE: The following steps al­
so apply when making repairs 
with differential assembly re­
moved from car. 

7. Remove axle shafts as de­
scribed in paragraph 40- 37 . 

NOTE: Before proceeding with 
following steps, it is advisable 
to check the existing ring gear 
to pinion backlash as described 
in paragraph 40- 39, subpara­
graph f. This will indicate gear 
or bearing wear or an error 
in backlash or preload setting 
which will help in determining 
cause of axle noise. Backlash 
should be recorded so that if 
same gears are reused, they 
may be reinstalled at original 
lash to avoid changing gear 
tooth contact. 

Figure 40-147-Removing Differential 
Case Assembly 

www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



www.TeamBuick.com



40·94 SERVICE PROCEDURES 46-48-49000 STANDARD DIFFERENTIAL 

b. Pinion Setting Marks and 
Setting Gauges 

All Buick ring and pinion gear 
sets are selectively matched for 
best operating position and proper 
tooth contact. After matching, a 
serial number is etched on both 
the pinion and the ring gear to aid 
in keeping matched parts to­
gether. Parts having different 
serial numbers must never be 
used together. 

GAGE PLATE 

J . 5647 . 36 

STUD 
J·8619·13 

DISC 
J. 5647. 42 

Ring and pinion gear sets are 
matched in a special test machine 
which permits adjustment of pin­
ion 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 the pinion with 
reference to the centerline of the 
ring gear is indicated by the 
machine. This setting may vary 
slightly fro m the design or 
"nominal" setting due to allow­
able variation in machining the 
parts . However, most production 

PILOT 
J·5647·37 

Figure 40-165-Pinion Setting Gage 

-1 __ _ 

pinions and all pinions used for 
service replacement are zero or 
nominal pinions. 

~ 
PINION DEPTHS MARKED "- "" (MINUS) NOMINAL DEPTH. 
AND "+" (PLUS) ILLUSTRATE THE RElATIVE POSITION 
EACH PINION WOULD SET IN RElATION TO THE CENTER 
LINE OF THE RING GEAR lliIE BEING GAUGED AND 

ERLY SHIMMED 

RING GEAR CENTER.lINE~ --.---- - - - ----T- j -- --r-

+ 
I NOMINAL : 

i DEPTH I 

PINION DEPTH 
SHIM 

D SHIMS TO MAKE 
PINION MINUS" -"" 

SUBTRACT SHIMS TO 
MAKE PINION PLUS "+"" 

DRIVE PINION 40-123 A 

Figure 40-164-Nominal Pinion Setting Depth 

If during repair, a pinion is found 
having a plus or minus reading 
recorded in thousandths on the 
rear face of the pinion, this indi­
cates that the pinion during test­
ing was found to have best tooth 
contact at a position varying from 
design or nominal depth. 

In order to compensate for all 
of the allowable machining vari­
ables, a procedure of gaging the 
carrier and shimming the pinion 
has been developed. After gag­
ing a carrier, the assembler is 
able to install a shim between the 
front face of the pinion and its 
bearing so that pinion depth can 
be adjusted to an exact required 
specification for best tooth con­
tact in each axle assembly. 

Pinion Setting Gage J-5647 with 
Discs J-5647-41 and 42, Pilot 
J-5647-37, Gage Plate J-5647-36, 
and Stu d and Nut Assembly 
J-8619-13 is used to set pinion 
depth. See Figure 40-165. It is 
not necessary to reassemble and 
install the pinion depth shim since 
the pinion depth setting gage ar­
rangement provides in effect, a 
nominal or zero pinion as a gag­
ing reference. 
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40-98 TROUBLE DIAGNOSIS 

If original gear set having a wear 
pattern is be in g reinstalled, 
original gear lash should be 
maintained with ± .001 ". 

NOTE: Some original gear 
sets may be as tight as .006", 
or as loose as .010". Either of 
these maximum limits are ac­
ceptable for original production 
gear sets only. 

4. If gear backlash is not within 
specifications, cor r e c t by in­
creasing thickness of one dif­
ferential shim and decreasing 
thickness of other shim the same 
amount. In this way, correctdif­
ferential bearing preload will be 
maintained. 

Shift .002" in shim thickness for 
each .001" change in backlash 
desired. If backlash is .002" too 
much, decrease thickness of right 
shim .004" and increase thickness 
of left shim .004". If backlash is 
.002" too little, increase thick­
ness of right shim .004" and de­
crease thickness of left shim 
.004" . 

5. Install new gasket on housing. 
Install cover. Torque cover bolts 
to 30 lb. ft. Wait 20 minutes 
and retorque cover b 0 Its to 
specifications. 

6. Install axle shaft assemblies 
as described in paragraph 40-37. 

7. Install 4-1/4 pints of MPG SAE 
80 or 80-90 (MIL-L-2105-B LU­
BRICANT or equivalent. 

8. Raise rea r axle assembly 
and connect lower ends of both 
rear shock absorbers. Torque 
nuts to 45 lb. ft. 

9. Align marks on rear universal 
joint and pinion flange. Install 
two U -bolts and torque to 12 lb. 
ft. (On 49000, align marks on 
flanged ball stud yoke and pinion 
flange. Install four bolts and tor­
que to 85 lb. ft. 

10. Tighten parking brake cable 
and adjust as necessary. 

11. Remove frame supports and 
lower car. 

46-48-49000 STANDARD DIFFERENTIAL 

g. Install Pinion Oil Seal with 
Differential Installed in Car 

1. Raise car and remove wheels 
and brake drums. Mark rear uni­
versal joint and pinion flange for 
proper alignment at reassembly. 
Then disconnect rear universal 
joint by removing two U-bolts. 
(On 49000, mark flanged ball stud 
yoke and rear pinion flange for 
proper alignment at reassembly. 
Then disconnect rear CV joint by 
removing fou r pllllOn flange 
bolts.) Push rear propeller shaft 
forward as far as possible, then 
wire it to the upper control arm 
frame bracket to support it out 
of the way. 

2. Install an inch pound torque 
wrench on pinion nut and record 
torque required to rotate pinion 
freely. 

3. Mark position of pinion flange, 
pinion shaft threads and pinion 
nut so that proper preload can be 
obtained at reassembly. 

4. Remove pinion flange nut and 
washer using Holder J-8614-01 
to hold flange. 

5. Remove flange. 

6. Pry pinion oil seal out of 
assembly. 

7. Examine oil seal running sur­
face of flange for nicks or dam­
aged surface. If damaged, replace 
flange. 

8. Examine carrier bore and re­
move any burrs that might cause 
leaks around O.D. of seal. 

9. Coat O.D. of new pinion oil 
seal with sea lin g compound 
and install seal using Installer 
J-21005. 

10. Coat lips of pllllon oil seal 
with seal surface of pinion flange 
with gear lube. Install pinion 
flange on pinion by tapping with 
a soft hammer until a few pinion 
threads project through flange. 

11. While holding pinion flange 
with Holder J-8614-01, install 

flange washer and nut. Tighten 
nut 1/8 turn beyond alignment 
marks on pinion shaft threads in 
o r d e r to preload collapsible 
spacer. Check preload using an 
inch pound torque wrench. Torque 
reading should be equal to or five 
inch pounds above that recorded 
in Step 2. 

12. Align marks on rear uni­
versal joint and pinion flange. 
Install two U-bolts and torque to 
12 lb. ft. (On 49000, align marks 
on flanged ball stud yoke and 
pinion flange. Install four bolts 
and torque to 85 lb. ft.) 

DIVISION IV 
TROUBLE DIAGNOSIS 

40-40 PRE·REPAIR INVESTIGATION AND 
TROUBLE DIAGNOSIS 

(PRE-REPAIR INVESTIGATION) 

The pinion and ring gear must be 
completely assembled, installed 
and all preload and backlash ad­
justments completed prior to the 
start of this method of pinion 
depth setting. The follOwing pro­
cedure can be used in place of the 
gag e method of pinion depth 
setting. 

A close examination of the dif­
ferential prior to disassembly will 
often reveal valuable information 
as to the extend and type of re­
pairs or adjustments necessary. 
The information t h us gained, 
coupled with the report of mal­
functioning will provide a basis 
for determining the degree of dis­
assembly required. Since the 
frequent causes of axle noise are 
improper backlash, pinion bearing 
preload or side bearing preload, 
or a combination, a few Simple 
adjustments may be all that is 
necessary to correct a problem. 

Therefore, before removing the 
differential from the housing the 
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46-48-49000 STANDARD DIFFERENTfAL 

TOE 

HEEL 

DRIVE SIDE 
(CONVEX) 

HEEL 

COAST SIDE 
(CONCAVE) 

40·170 

Figure 40-173-Gear Tooth Nomenclature 

following checks should be made 
with the results recorded and 
analyzed; (1) Backlash, (2) Total 
Assembly Preload, (3) Red Lead 
Test. 

Use care at all times to keep dirt 
and other foreign matter, such as 
grinder dust, soot or sand, away 
from differential to prevent pos­
sibilityof subsequent failure. 

a. Gear Tooth Nomenclature 

necessary, or the gears may be 
noisy. 

b. Red Lead Test 

1. Wipe oil out of carrier and 
carefully clean each tooth of ring 
gear. 

TROUBLE DIAGNOSIS 40·99 

2. Mix a sma 11 amount of 
powdered red lead (available from 
paint manufacturers and sup­
pliers) with a few drops of rear 
axle lubricant (until the powder is 
just moist) 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 bearing cap bolts to 55 
lb. ft. 

4. Expand brake shoes until a 
torque of 40-50 lb. ft. is required 
to turn the pinion. 

A test made without loading the 
gears will not give a satisfactory 
pattern. Turn companion flange 
with wrench so that ring gear ro­
tates one full revolution then re­
verse rotation so that ring gear 
rotates one revolution in opposite 
direction. Excessive turning of 
ring gear may indicate good tooth 
pattern because one or two teeth 
are making proper contact. 

~HEEL 

The side of the ring gear tooth 
which curves outward, or is con­
vex, is referred to as the "drive" 
side. The concave side is the 
II coast" side. The end of the 
tooth nearest center of ring gear 
is referred to as the "toe" end. 

CORRECT 
PATTERN 

The end of the tooth farthest away 
from center is the "heel" end. 
Toe end of tooth is smaller than 
heel end. It is very important 
that tooth contact be tested before 
the differential carrier assembly 
is disassembled. Variations in the 
carrier or pinion rear bearing 
may cause the pinion to be too far 
away from, or close to, the ring 
gear. Thus, the tooth contact 
must be tested and corrected if 

CONCAVE SIDE _~_ 
(COAST) 

Figure 40-174-Desired Tooth Contact Under Light Load 

40·189 
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40·100 TROUBLE DIAGNOSIS 46-48-49000 STANDARD DIFFERENTIAL 

HEEL 

DRIVE SIDE 
(CONVEX) 

TOE 

HEEL 

COAST SIDE 
(CONCAVE) 

40-190 

Figure 40-175-Tooth Pattern - Pinion too Far Away from Ring Gear 
(Insufficient Shim Thickness) 

5. Observe pattern on ring gear 
teeth and compare with Figures 
40-173 and 174. 

c. Effects of Increasing Load on 
Tooth Contact Pattern 

When ' 'load lIon ring and pinion 
gear is increased, such as when 

HEEL 

DRIVE SIDE 
(CONVEX) 

car is accelerated forward from 
standstill or from normal drive, 
the tooth contact will tend to 
spread out, and under very heavy 
load will extend from near toe to 
near heel on the drive side. The 
entire contact also tends to shift 
toward heel under increasingly 
heavier loads and will become 

TOE 

HEEL 

COAST SIDE 
(CONCAVE) 

40-204 

Figure 40-176-Effect on Pattern as Shim Thickness is Increased 

somewhat broader with respect to 
tops and bottoms· of teeth. The 
patterns obtained by red lead 
tests, dependent upon degree of 
"loading", approximate a normal 
light load. For this reason, they 
will extend only about halfway. 

The important thing to note is that 
the contact pattern is centrally 
located up and down on the face 
of the ring gear teeth. 

d. Adjustments Effecting Tooth Contact 

Two adjustments can be made 
which will affect tooth contact 
pattern - backlash, and position of 
drive pinion in carrier. The ef­
fects of bearing preloads are not 
readily apparent on (hand loaded) 
red lead tests; however, these 
adjustments should be within 
specifications before proceeding 
with backlash and drive pinion 
adjustments. 

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.) 

The pOSition of the drive pinion is 
adjusted by increasing or de­
creasing the shim thickness be­
tween the pinion head and inner 
race of rear bearing. The shim 
is used in the differential to com­
pensate for manufacturing toler­
ances. Increasing shim thickness 
will move the pinion closer to 
centerline of the ring gear. De­
creasing s hi m thickness will 
move pinion farther away from 
centerline of the ring gear. 

e. Effects of Pinion Position on 
Tooth Pattern 

When the drive pinion is too far 
away from centerline of the ring 
gear, the pattern will be a high 
heel contact on dr.ive side and 
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Figure 40-177-Tooth Pattern - Pinion too Close to Ring Gear 
(Excessive Shim Thickness) 

high toe contact on coast side, 
provided backlash is within spe­
cifications of .007", .008", .009". 
See Figure 40-175. Moving the 
pinion closer to centerline of the 
ring gear by increasing shim 
thickness will cause the high heel 
contact on drive side to lower and 
move toward the toe; the high toe 
contact on coast side will lower 
and move toward the heel. See 
Figure 40-176. 

When the pinion is too close to 
the centerline of the ring gear, 
the pattern will be a low toe con­
tact on drive side, and a low heel 
contact on coast, provided back­
lash is within specifications. See 
Figure 40-177. Moving the pinion 
farther away from the ring gear 
by decreasing shim thickness will 
cause low toe contact on drive 
side to raise and move toward 
the heel; the low heel contact on 
coast side will raise and move 
towa r d the toe. See Figure 
40-178. 

be filled ONLY with the lubri­
cant included with the gear set. 
Whenever the rear axle is 
overhauled to the point of re­
quiring only pinion and/or side 
bearings, it is recommended 
that lubricant 5.535 - 1050081 
be used to refill for positive 

HEEL 

DRIVE SIDE 
(CONVEX) 
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traction units or 5.535 - 1388901 
for regular units. 

TROUBLE DIAGNOSIS 

a. Elimination of External Noises 

When a rear axle is suspected 
of being noisy it is advisable to 
make a thorough test to deter­
mine whether the noise originates 
in the tires, road surface, front 
wheel bearings, engine, transmis­
sion, or rea r axle assembly. 
Noise which originates in other 
places cannot be corrected by ad­
justment or replacement of parts 
in the rear axle assembly. 

(1) Road Noise. Some road sur­
faces, such as brick or rough 
surfaced concrete, cause noise 
which may be mistaken for tire 
or rear axle noise. Dri ving on 
a different type of road, such as 
smooth asphalt or dirt, will 
quickly show whether the road 
surface is the cause of noise. 
Road noise usually is the same 
on drive or coast. 

(2) Tire Noise. Tire noise may 
easily be mistaken fa r rear axle 
noise even though the noisy tires 
may be located on the front 

TOE 

HEEL 

COAST SIDE 
( CONCAVE) 40- 206 NOTE: Whenever the rear axle 

is overhauled to the point of 
requiring· a new ring gear and 
pinion set, the rear axle should Figure 40-178-Effect on Tooth Pattern as Shim Thickness is Decreased 
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wheels. Tires worn unevenly or 
having surfaces on non-skid di­
visions worn in sa w- tooth fashion 
are usually noisy, and may pro­
duce vibrations which seem to 
originate elsewhere in the vehi­
cle. This is particularly true with 
low tire pressure. Some designs 
of non-skid treads may be more 
noisy than others, even when tires 
are new. 

(3) Test for Tire Noise. Tire 
noise changes with different road 
surfaces, but rear axle noise does 
not. Temporarily inflating all 
tires to approximately 50 pounds 
pressure, for test purposes only, 
will materially alter noise caused 
by tires, but will not affect noise 
caused by rear axle 0 Rear axle 
noise usually ceases when coast­
ing at speeds under 30 miles per 
hour; however, tire noise con­
tinues but with lowe r tone as car 
speed is reduced. Rear axle noise 
usually changes when comparing 
"pull" and "coast," but tire 
noise remains about the same. 

(4) Front Wheel Bearing Noise. 
Loose or rough front wheel bear­
ings will cause noise which may 
be confused with rear axle noises; 
however, front wheel bearing 
noise does not change when com­
paring "pull" and "coast". Light 
application of brake while holding 
car speed steady will often cause 
wheel bearing noise to diminish 
as this takes some weight off the 
bearing. Front wheel bearings 
may be easily checked for noise 
by jacking up the wheels and spin­
ning them, also by shaking wheels 
to determine if bearings are 
loose. 

(5) Eng i n e and Transmission 
Noises. Sometimes a noise which 
seems to originate in the rear 
axle is actually caused by the 
engine or transmission. To de­
termine which unit is actually 
causing the noise, observe ap­
proximate car speeds and con­
ditions under which the noise is 
most pronounced; then stop car 
in a quiet place to avoid inter-
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fering noises. With transmission 
in neutral, run engine slowly up 
and down through engine speeds 
corresponding to car speed at 
which the noise was most pro­
nounced. If a similar noise is 
produced with car standing, it is 
caused by the engine or trans­
miSSion, and not the rear axle. 

b. Rear Axle Noises 

If a careful test of car shows that 
noise is not caused by external 
items as described in subpara­
graph a, it is then reasonable to 
assume that noise is caused by 
rear axle assembly. The rear 
axle should be tested on a smooth 
level road to avoid road noise. 
It is not advisable to test rear 
axle for noise by running with 
rear wheels jacked up. 

Noises in rear axle assembly may 
be caused by a faulty propeller 
shaft, faulty rear wheel bearings, 
faulty differential or pinion shaft 
bearings, misalignment between 
two U-joints, or worn differential 
side gears and pinions; noises 
may also be caused by mis­
matched, improperly adjusted, or 
scored ring and pinion gear set. 

(1) Rear Wheel Bearing Noise. 
A rough rear wheel bearing pro­
duces a vibration or growl which 
continues with car coasting and 
transmission in neutral. A bri­
nelled rear wheel bearing causes 
a knock or click apprOximately 
every two revolutions of rear 
wheel, since the bearing rollers 
do not travel at the same speed 
as the rear axle and wheel. With 
rear wheels jacked up, spin rear 
wheels by hand while listening at 
hubs for evidence of rough or 
brinelled wheel bearing. 

(2) Differential Sid e Gear and 
Pinion Noise. Differential side 
gears and pinions seldom cause 
noise since their movement is 
relatively s Ii g h t on straight 
ahead driving. Noise produced by 
these gears will be most pro­
nounced on turns. 

(3) Pinion Bearing Noise. Rough 
or brinelled pinion bearings pro­
duce a continuous low pitch whir­
ring or scraping noise starting 
at relatively low speed. 

(4) Ring and Pinion Gear Noise. 
Noise produced by the ring and 
pinion gear set generally shows 
up as drive nOise, coast noise, 
or float noise. 

(a) Drive noise is noise produced 
during vehicle acceleration. 

(b) Coast noise is noise produced 
while allowing car to coast with 
throttle closed. 

(c) Float noise is noise occur­
ring while just maintaining con­
stant car speed at light throttle 
on a level road. 

(d) Drive, coast, and float noises 
will vary in tone with speed, and 
will be very rough and irregular 
if the differential or pinion shaft 
bearings are rough, worn, or 
loose. 

c. Body Boom Noise or Vibration 

Objectional "body boom" noise 
or vibration at 55- 65 MPH can 
be caused by an unbalanced pro­
peller shaft. Excessive looseness 
at the spline can contribute to this 
unbalance. 

Other items that may also con­
tribute to the noise problem are 
as follows: 

1. Undercoating or mud on the 
shaft causing unbalance. 

2. Shaft balance weights misSing. 

3. Shaft damage such as bending, 
dents or nicks. 

4. Tire-type roughness. Switch 
tires from a known good car to 
determine tire fault. 

d. Check for Propeller Shaft Vibration 

Objectionable vibrations at high 
speed (65 MPH or higher) may be 
caused by a propeller shaft that 
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is out of balance. Out of balance 
may be due to a bent shaft. 

1~17/32DRILL 
~ I- 3/.4 
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_1 
1- 1/2 

7 - 3/.4 -

To determine whether propeller 
shaft is causing vibration, drive 
car through speed range and note 
speed at which vibration is most 
pronounced. S h i ft transmission 
into lower gear range and drive 
car at same engine speed as when 
vibration was most pronounced in 
direct drive. Note e ff e c t on 
vibration. 

... 8 -1 /2 .. 
40- 82 

To determine engine speed, di­
vide vehicle speed by the follow­
ing transmission gear ratios as 
listed below: 

Figure 40-179-Special Tool Fabrication Specifications 

Three speed manual in second 
gear, divide by 1.61; S.T. 400 in 
low range, divide by 1.50. 

EXAMPLE: If vibration is 
most pronounced in direct drive 
at 65 MPH, the same engine 
speed would be produced in 
second gear (three s pee d 
manual) at 65/1.61 = 40 MPH; 
in low range (S. T. 400) at 
65/1.50 = 43 MPH. 

If the vibration is still present 
at the same engine speed whether 
in direct drive or in the lower 
gear, since the propeller shaft 
speed varies, this cannot be the 
fault. If the vibration decreases 
or is eliminated in the lower 
gear, then the propeller shaft is 

out of balance and should be re­
balanced. See Section D for bal­
ancing procedure and more 
complete trouble diagnosis. 

e. Oil Leaks 

It is difficult to determine the 
source of some oil leaks. When 
there is evidence of an oil leak, 
determine source as follows: 

(1) Oil coming from the drain 
hole under the axle housing at 
the brake backing plate is caused 
by a leaking axle shaft seal or a 
leaking w h eel bearing inner 
gasket. 

(2) Oil coming from between the 
rear pinion flange slinger and 
the carrier is caused by a leaking 
pinion seal. 

--
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Even after the point of leakage 
has been determmed, it is hard 
to tell whether the oil is leaking 
past the lip of the seal or past 
the 0.0. of the seal. Therefore 
it is a good idea to make sure the 
leak is stopped by using a non­
hardening sea lin g compound 
around the 0.0. of the new seal. 

40-41 CHECKING REAR AXLE TOE 
AND CAMBER (ALL MODELS) 

The following method is given for 
checking alignment (toe and cam­
ber) of rear axle assemblies. 

It is recommended t hat no 
straightening be done due to dan­
ger of cracking the differential 
carrier during the straightening 
process. 

C ~fi 

II 
II 
I' , 

... ~--------------8-----------------------~--~II L'''~-------------------------D--------------------~~ 
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Figure 40-180-Check i ng Rear Ax Ie Toe and Camber 

"A" May be Equal to "B" or up to 5/64" Greater 
"A" Should Never be Less Than "B" 
"C" and "D" Should be Equal Within ± 1/16" 
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If any rear axles are found to be 
outside of limits specified, it is 
recommended that the housing be 
changed. 

a. Special Tools 

Using 1/4" thick bar stock, fabri­
cate two identical special tools 
as shown in Figure 40-179. 

b. Checking Instructions 

1. Jack up the vehicle so that the 
rear wheels clear the floor and 
put two stands under the axle near 
the spring seats. 

2. Raise the body so that there is 
working clearance between the 
body and the axle. 

46-48-49000 STANDARD DIFFERENTIAL 

3. Remove the wheels and brake 
drums. 

4. With dial indicator, measure 
runout of axle shaft flange and 
wheel pi lot diameter. Runout 
should not exceed .008 total in­
dicator reading on flange and .005 
total indicator reading on pilot 
diameter. If readings are within 
specifications con tin u e with 
Step 5. 

5. Attach the two special tools to 
the wheel studs and secure with 
wheel nuts. 

6. Turn both tools in as near 
horizontal position as possible to 
a point toward front of vehicle 

where a tape measure can be 
stretched from end of one tool to 
the other without hitting any ob­
structions. Measure and record 
this distance. 

7. Rotate tools 1800 by turning 
pinion and measure again. The 
tolerances are shown in Figure 
40-180. 

8. Turn both tools to an upward 
vertical position. Measure and 
record this distance. 

9. Rotate tools 1800 by turning 
pinion and measure again. The 
tolerances are shown in Figure 
40-180. 
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