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SECTION XV
REAR AXLE

Iz

Figure 1—Cross Section of the Rear Axle

Description

The Packard rear axle is a hypoid semi-floating type.
The pinion shaft and differential case are carried in
tapered roller bearings. The new rear axle housing has
been redesigned to accommodate the new, wider spring
brackets. Axle ratios are stamnped on the bottom of the
carrier flange,

The axle shafts are splined at the inner ends to fit
in the differential side gears. The outer ends are tapered
and provided with keyways for attaching the rear wheel
hubs. Side thrust is transferred from one shaft to the
other by means of a thrust block between the inner
ends of the axle shafts. The axle shafts are supported
on tapered roller bearings pressed on the axle shafts,
The axle shaft bearing end play is adjustable by means
of shims,

Figure 2—The Pinion Shaft and Differential Case are
Corried on Tapered Roller Beorings






























REAR AXLE

TROUBLE SHOOTING AND CORRECTIVE MEASURES

CONDITION

POSSIBLE CAUSE

CORRECTION

1. Continuous hum. Does not
change on pull or coast.

2. Hum on coast.

3. Hum with the engine pull-
ing.

(a) Rough tire tread.

(b} Insufficient lubricant in the rear
axle case.

(¢) Improper grade of lubricant in the
rear axle case.

(d)} Axle shaft bearings pitted, scored,
or wormn.

(e) Ring gear and pinion worn, scored,
or chipped.

(f) Ring gear and pinion improperly
adjusted.

{g) Insufficient preload on the pinion
bearings.

(h) Insufficient preload on the differ-
ential side bearings,

(i) Pinion bearings or differential side
bearings pitted, scored, or wotn.

{j) Ring gear and pinion not matched.
This is generally a condition which
arises after a rear axle reconditioning.

(k) Noisy muffler. Muffler noise can be
duplicated, by accelerating and deceler-
ating the engine with the car standing
still.

(a) Axle shaft beﬁrings pitted, scored,
or worn.

(b) Improper preload on the pinion
hearings.

(¢) Ring gear and pinion worn, scored,
or chipped.

(a) Insufficient lubricant in the rear
axle case.

(b) Improper grade of lubricant in the
rear axle case.

(a) Inspect the tires carefully. Install
new tires if necessary.

(b) Check the lubricant level. Add nec-
essary lubricant.

{c) Drain the rear axle. Fill with
proper grade of hypoid lubricant.

(d) Remove and inspect the axle shaft
bearings and cups. Install new bearings
and cups if necessary.

(e) Remove the carrier, disassemble
and inspect the ring gear and pinion.
Recondition the carrier.

(f) Remove the carrier. Adjust the ring
gear and pinion properly.

{g) Adjust the pinion preload prop-
erly.

(h) Remove the carrier. Adjust the
differential side bearing preload.

(i) Recondition the carrier. Inspect the
bearings. Install new bearings and cups.

{j) Recondition the carrier. Install 2
matched set of ring gear and pinion.

(k) Check the muifler and exhaust sys-
tem for noise. Install a new muffler if
fnecessary.

(a) Remove and inspect the axle shaft
bearings and cups. Install new bearings
and cups if necessary,

(b) Adjust the pinion preload prop-
erly.

(c) Remove the carrier, disassemble
and inspect the ring gear and pinion,
Recondition the carrier.

(a) Check the lubricant level. Add nec-
essary lubricant.

{b) Drain the rear axle case. Fill with
proper grade of hypoid lubricant,
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REAR AXLE

TROUBLE SHOOTING AND CORRECTIVE MEASURES—Continved

CONDITION

POSSIBLE CAUSE

CORRECTION

4. Intermittent hum. Ring
gear does not run true.

5. Rear axle noisy on turns
only.

6. Knocks in the rear axle.

{¢) Improper pinion bearing preload.
(d) Improper ring gear to pinion mesh.

{a) Dirc or chips between ring gear
and differential case,

(b) Differential case sprung or cracked.

(c) Warped or sprung ring gear.

{d) Ring gear attaching cap screws un-
evenly tightened.

(e} Loose, worn, scored, or broken dif-
ferential side bearings.

(a) Differential pinions or side gears
chipped, scored, or worn.

{b) Differential case, side gears, and
thrust washers worn, scored, or rough,

(c) Differential pinions tighten on pin-
ion pin.

(d) Excessive backlash between differ-
ential pinions and side gears.

(a) Pitted, chipped, or scored axle shaft
bearings and cups.

(b) Pitted, chipped, or scored differen-

tial side bearings or pinion bearings.

(c) Chipped ring gear or pinion, or
chips, lodged between teeth.

{c) Adjust the pinion bearing preload.

(d) Remove the carrier. Adjust the
ring gear and pinion mesh.

{a) Remove and disassemble the car-
tier. Clean up and true up the ring
gear and case mating surfaces.

(b) Recondition the carrier. Install a
new differential case.

(c) Recondition the carrier. Measure
the ring gear runout, Install a new ring
gear and pinion,

(d) Disassemble the carrier, Torque
tighten the ring gear cap screws. Assem-
ble and adjust the ring gear and pinion
mesh.

{e) Recondition the carrier. Install new
differential side bearings and cups,

(a) Recondition the carrier. Install new
differential pinions, side gears, and
thrust washers.

{b) Recondition the carrier. Install a
new differential case, side gears, or
thrust washers if necessary.

(c) Recondition the carrier. Free up
the pinions on the pin or install new
parts.

(d) Recondition the carrier. Install new
differential pinions, side gears, and
thrust washers if necessary.

(2) Remove the axle shaft. Install a
new bearing and cup if necessary.

{b) Recondition the carrier. Inspect all
bearings. Install new bearings if nec-
essary.

{c) Recondition the carrier. Inspect
ring gear and pinion. Install a new ring
gear and pinion if necessary,
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REAR AXLE

TROUBLE SHOOTING AND CORRECTIVE MEASURES—Continued

CONDITION

POSSIBLE CAUSE

CORRECTION

7. Excessive backlash.

8. Oil leaks ot the axle
shafts.

9. Oijl leaks at the pinion
shaft.

(a) Engine performance rough.

(b) Clutch driven plate loose on clutch
shaft,

(c) Excessive play in transmissicn or
overdrive gears and shafts.

(d) Worn or loose universal joints or
flanges.

(e) Wheel hubs loose on axle shafts.

(f) Excessive clearance between ring
gear and pinion.

{g) Ring gear attaching cap screws
loose.

{h) Worn or loose differential pinions
and side gears.

(a) Lubricant level too high in the
rear axle case,

(b) Axle shaft oil seal worn or dam-

aged,

(c) Axle shaft or wheel hub oil seal
surface rough.

{d) Excessive axle shaft end play.

(e) Rear breather vent

plugged.

axle case

(2) Lubricant level too high in the rear
axle case.

(b) Pinion oil seal worn or damaged.

{a) Tune the engine properly.

(b) Disassemble the clutch. Check
clearance of driven plate splines. In-
stall new plate if necessaty. Install a
new transmission clutch shaft if aec-
essary.

{¢) Recondition the transmission and
overdrive. Replace any parts that do not
come up to inspection standards.

(d) Tighten universal joint flanges or
recondition the universal joints.

(¢) Tighten axle shaft nuts, and wheel
hub bolts.

(f) Recondition the carrier. Adjust ring
gear and pinion mesh.

(g) Recondition the cacrier, Tighten
the ring gear attaching cap screws.

(h) Recondition the carrier. Install new
differential pinions, side gears, and
washers.

(a) Drain down the lubricant to the
proper level.

(b) Install new axle shaft oil seals.

(¢) Smooth up seal surface by polish-
ing with sand paper. Or install a new
axle shaft or wheel hub if seal surface
has a worn groove.

{d) Adjust the axle shaft end play
properly.

{(e) Clean out the rear axle case
breather vent.

{a) Drain down the lubricant to the
proper level.

(b) Install a new pinion oil seal.
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REAR AXLE

TROUBLE SHOOTING AND CORRECTIVE MEASURES—Confinued

CONDITION

POSSIBLE CAUSE

CORRECTION

9, Ol leaks atf the pinien
shaft {Continved)

10, ©il leaks at the <¢arrier
flange.

11. Tire wear excessive and
uneven on rear wheels.

(¢} Universal joint flange hub is
rough, scored, or damaged.

(d) Rear axle case breather vent

plugged.
{a} Loose filler or drain plug.

(b) Loose carrier to axle case attach-
ing nuts.

(c) Damaged carrier flange gasket.

(d) Damaged or burred carrier flange.

{e) Damaged or burred rear axle case
at the carrier mounting face.

(f) Cracked rear axle case.

(a) Broken spring center bolt.

(b) Bent or sprung rear axle case.

(c) Install 2 new universal joint flange.

(d) Install 2 mnew rear axle
breather vent.

case

(a) Tighten the filler and drain plugs.

(b) Tighten the carrier attaching nuts.

(c) Install a pew carrier gasket.

(d) Clean up and smooth up carrier
flange. If the flange cannot be repaired
satisfactorily, install a new catrier case.

(¢) Clean up and smooth up mounting
face. If the face cannot be repaired, in-

stall a new rear axle case.

(f) Weld the rear axle case or install
a new case.
(a) Install new spring center bolt.

Align the axle.

(b} Install a new rear axle case,
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26TH SERIES REAR AXLE

Description

The 26th Series rear axle is similar in design to pre-
vious axles but is improved by sturdier constraction to
take care of the increased torque loads.

To be brief, some of the changes incorporated in the
unit are as follows: Larger axle shafts and larger bear-
ings; the load angle of the driving pinion shaft bearings
has been increased; the carrier flange has been increased
in thickness and reinforcement ribs relocated; the hous-
ing outer end flanges are new and heavier; the gears are
larger with increased bearing surface; new carrier ped-
estal set screws are used; the pinion pin has been in-
creased in diameter; the new thrust block is hexagon
shaped and longer and a new neoprene rubber oil seal
is used.

Differential Disassembly

Before disassembling the differential unit, the differ-
ential assembly and the inside of the carrier should be
carefully washed with kerosene and blown dry with
compressed zir. (Cleaning the outside of the carrier at
this time may resulr in dirt and grir getting into the
bearings of the differential assembly.)

Place the differéntial carrier in a differential carrier
holder J-3289, Fig. 31. If broken teeth are found or if
there is any evidence of chips or particles going through
the teeth, use a dial indicator against the back side of

Figure 31—Differential in Holding Fixture

the ring gear to measure the run-out of the differential
case before disassembly. Install a new differenrial case
if the run-out exceeds .004”.

Mark the carrier side bearing caps, bearing adjusting
nuts, and pedestals with punch marks. These marks will
indicate the bearing cap location and approximate bear-
ing adjustment during assembly.

Remove the carrier bearing cap screws. Hold the ring
gear and differential case in place with one hand, and
lightly tap the bearing caps loose with a hammer. Lift
off the differential case, bearings, bearing cups, adjust-
ing nuts and caps. The bearing cap, bearing cup, and
adjusting nut should be kept together until assembhly.
This will assist the serviceman in obtaining the approxi-
mate side-bearing adjustment during assembly.

Remove the ring gear attaching cap screws. Tap
the outside of the ring gear with a soft hammer to
loosen it and lift the ring gear from the differential case.

Drive out the differenrial pinon shaft lock pin, using
a pin punch and hammer, Fig, 32. Drive out the pinion
shaft,

Figure 32—Driving Out the Lock Pin

Remove the differential pinions, pinion thrust wash-
ers, axle shaft thrust block, differential side gears and
thrust washers.

While holding the universal joint flange in a vise,
remove the flange nut using socket wrench J-5512.






REAR AXLE

26TH SERIES REAR AXLE

If the differential bearings require replacement, re-
move the bearings using puller J-3250 and adapter
J-3250-4, Fig. 36.

Figure 36—Removing the Differential Bearing

Differential Assembly

Prior to installing gears, bearings, or other moving
parts, it is advisable to lubricate all surfaces which are
subject to friction. This will provide sufficient lubrica-
tion until such time as the differential oil reaches these
parts after the unit has been installed and the car driven.

Figure 37—Installing the Reor Bearing Cup

Install the pinion rear bearing cup using installer
J-3230-A and driver handle J-872.5, Fig. 37.

Figure 38—Installing the Front Beoring Cup

Install the pinion front bearing cup using installer
J-3506 and driver handle J-872-5, Fig. 38.

Press the pinion rear bearing onto the pinion shaft
until the inner race is tight against the shoulder.

Install the pinion bearing sleeve on the pinion shaft
with its largest diameter end toward the pinion rear
bearing, Install these patts in che carrier, While holding
them in place, install the pinton fronc bearing and tap
it into place on the pinion shaft.

Lubricate the pinion oil seal and drive it into place
using installer J-3244, Fig. 39. Coac the splines of the

Figure 39—Driving the Seal into Place






REAR AXLE

26TH SERIES REAR AXLE

With cup grease, coat the differential pinion thrust
washers and stick them to the outer (thrust) end of the
pinions. Place the pinions in mesh with the side gears
opposite each other and rotate the side gears with the
pinions until the bores of the pinions line up with the
pin bore in the differential case, Fig. 43.

Start the pinion pin into the differential case so the
lockpin hole will align with the lockpin hole in the
case, As the pinion pin is pushed into the case, install
the thrust block. Push the pinion pin all the way in
until the lockpin hole registers with the lockpin hole
in the case,

Measure the end play of each side gear using a feeler
gauge, Fig, 44. The end play should be .0015” to .003".

A -

Figure 44—Checking Side Gear End Play

If the end play is not within these limits, it will be nec-
essary to remove the side gear thrust washers, and re-
place them with thrust washers of the correct thickness.
The side gear thrust washers are available in .031 inch,
036 inch, .041 inch and .046 inch thickness, When
proper end play is obtained and the pinion pin is in-
stalled, drive in the lockpin and stake the edge of rhe
lockpin hole in the case.

Install the ring gear on the differential case, afrer
making sure that the back face of the ring gear and the
mating face of the differential case flange are free from
dirt and burrs. Install the ring gear cap screws and
tighten evenly. Torque tighten to 50 to 55 foot pounds.

Lubricate the differential side bearings and place the
bearing cups on the bearings.

19

Place the differential case assembly into the carrier,
install the side bearing adjusting nuts in place and turn
the adjusting nuts a few turns to be sure they are in the
threads properly. Instali the bearing caps so that the .
cap screw holes line up with the carrier, install and
tighten the cap screws tight enough to hold the adjust-
ing nuts in place, but still permit them to be turned so
that the gear lash and bearing preload can be adjusted.

Temporarily adjuSt' the ring gear to pinion lash to
approximately .010 inch.

The differential side bearing preload is determined
by measuring the spread of the carrier pedestals, using
a large outside caliper and a 010" feeler gauge.

Back off the side bearing adjusting nut on the ring
gear side one full turn so that a liule end play can be
felt in the differential case. Place the caliper and a .010”
feeler gauge on the pedestals as shown in Fig. 45, adjus:

Figure 45—Checking Side Bearing Preload

the caliper so that its jaws contact the feeler gauge and
the opposite boss as shown. Lock the caliper so its adjust-
ment will not be disturbed.

Tighten the side bearing adjusting nut on the ring
gear side the full tura that it was previously backed off.
Tighten the side bearing adjusting nut opposite from
the ring gear side until the caliper jaws will just con-
tact both cap bosses withourt the feeler gauge,








