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DIVISION | SPECIFICATIONS AND ADJUSTMENTS

41-1 PROPELLER SHAFT SPECIFICATIONS
a. Tightening Specifications

Use a reliable torque wrench to tighten the parts listed, to insure proper tightening without st'raining or di'st(.)rting parts. These
specifications are for clean and lightly lubricated threads only; dry or dirty threads produce increased friction which prevents

accurate measurement of tightness.

Thread Torque
Part Location Size Lbs. Ft.
Nut Rear Universal Joint to Pinion Flange (U-Bolt) ..................... 5/16-18 12

b. General Specifications
1 Piece — Open Drive Line
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DIVISION I

DESCRIPTION AND
OPERATION

41-2 DESCRIPTION OF
PROPELLER SHAFT

Power 1is transmitted from the
transmission output shaft to the
differential by either one of two type
propeller shaft assemblies: One type,
used on all cars, except Sportwagon,
equipped with manual transmission,
consists of a solid piece of tubular
steel: the other type, used on all cars
equipped with automatic and Sport-
wagon equipped with manual trans-
mission, incorporates a combination
steel and rubber shaft assembly. On
either type, a universal joint and
splined slip yoke are located at the
transmission end and a second
universal joint is used at the differ-
ential end. See Figure 40-45.

Two U-bolt type clamps are used to

attach the rear universal joint to the
pinion flange at the differential. The
front universal joint attaches to the
output shaft of the transmission by
means of a splined slip yoke which
permits fore and aft movement of
the propeller shaft as the differential
assembly moves up and down. This
splined yoke connection is lubricated
internally with transmission lubri-
cant on manual transmission
equipped cars and the Riviera series.
On all 44-45-46 and 48000 Series
with automatic transmission lubrica-
tion is achieved by inserting grease
in the yoke which is positioned on
the transmission output shaft. In the
44, 45, 46, and 48000 with automatic
transmission an oil seal "O" ring in
the transmission extension housing
prevents loss of lubricant and the
entry of foreign material.

NOTE: On the above cars with
automatic transmission the propeller
shaft slip yoke is provided with a very
small vent hole to prevent ‘blowing’
the seal during installation. These slip
yokes should be inspected to be sure

.060 VENT HOLE

Figure 40-46 - Slip Yoke
With Vent Hole

the vent hole is clear and present if
required. See Figure 40-46.

The propeller shaft assembly re-
quires very little periodic service.
The universal joints are lubricated
for life and cannot be lubricated
while on the car. A service kit which
consists of a spider with bearing
assemblies and snap rings must be
installed on the car if a universal
joint becomes worn or noisy. If it
becomes necessary to repair a uni-
versal joint, the entire propeller
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Figure 40-45 - Propeller Shaft Assembly
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shaft must be removed from the car.
Care should be taken to avoid
jamming or bending of any parts of
the assembly.

If a car is to be undercoated, the
propeller shaft must be kept com-
pletely free of undercoating mate-
rial. Undercoating material or any
other foreign material could upset
the propeller shaft balance and
produce serious vibration.

Production universal joint bearing
caps are now retained by a nylon
injection ring instead of the conven-
tional snap ring. Service universal
joints however, will still use snap
rings.

DIVISION Ili

SERVICE PROCEDURES

41-3 REMOVAL OF PROPELLER
SHAFT

NOTE: Do not pound on original
propeller shaft yoke ears as injection
joints may fracture.

l. Mark propeller shaft and pinion
flange so that shaft can be rein-
stalled in same position.

2. Remove U-bolt nuts and U-bolts
from rear pinion flange.

NOTE: If universal spider bearings
are not retained on spider with
connecting strap, use tape or wire to
retain bearings.

3. Remove entire propeller shaft
assembly by sliding rearward to
disengage splines on transmission
main shaft.

4]-4 DISASSEMBLY OF
PROPELLER SHAFT

When disassembling a propeller
shaft, either or both of universal
joints in Figure 40-47 may be fourid.

I. Position propeller shaft and spider
press J-9522-3 in power ram

INJECTION RING

ﬁ*——-—REMOVED FROM

BEARING CAP

SHEARED NYLON —
INJECTION RINGS

—

Figure 40-47 - Production Universal Joints

equipped with base plate J-8853 and
ram screw adapter J-9522-2. See
Figure 40-48.

2. Actuate the pump to force the
spider and bearing to shear the
nylon retaining ring and remove the
bearing.

3. Release pump valve, rotate pro-
peller shaft 1/2 revolution and install
spider guide J-9522-7 into yoke bore
of removed bearing and onto the
journal end of the spider.

4. Position propeller shaft as before

SPIDER

Figure 40-48 - Pressing Out
U-Joint Bearing

and use spider press and power ram
hydraulic pump to shear the nylon
injection ring and remove the oppo-
site bearing. See Figure 40-49.

NOTE: The above procedures should
also be used to disassemble the front
universal joint.

NOTE: Once a production universal
joint is disassembled, it cannot be
reassembled as there are no snap ring
grooves provided in the bearing cap.

Figure 40-49 - Pressing Out
U-Joint Bearing With Guide
Installed
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BEARING CAP

SNAP RING

WASHER
NEEDLE BEARING

FLAT DELRIN WA SHER

SPIDER

Figure 40-50 - Service Universal Joint

4]-5 ASSEMBLY OF PROPELLER
SHAFT

When reassembling a propeller
shaft. install complete universal joint
repair kits. Repair kits are listed in
the Buick Master Parts Catalog
under Group 5.442 and include a
spider, four bearing assemblies, four
delrin spacers, four seals and four
shields. The four bearings come
equipped with snap rings. See Figure
40-50.

I. Make certain the shields and seals
are 1n firm position and not dam-
aged on the spider and install the
spider in the yoke. The spider may
face in either direction.

2. Install spider guide J-9522-7 into
one yoke bore and position spider
journal into the guide. Push guide in
far enough for opposite journal to
extend slightly above yoke bore.

NOTE: Spider journals and bearings
must be free of dirt or foreign
material.

3. Place the propeller shaft and yoke
assembly in position with the Power
Ram and Pump. Inspect bearing cap
to see that all needle bearings are in
place and lubricated. Make certain
the Delrin Washer is in place
against the needle bearings. Position
bearing straight over yoke bore and
onto spider journal.

NOTE: Failure to pilot the spider
journal into the bearing could cause
the bearing needles to become dis-
lodged during installation of the
bearing cap.

With the pump, force the bearing
into the yoke. As the bearing nears
the end of its required travel, it will
cause the spider to push the guide
outward without damage to the seal
or shield. The bearing cap is
properly positioned in the yoke
when the snap ring groove 1is
exposed enough to install the snap
ring. When the bearing is correctly
positioned in the yoke, turn the

ADAPTER

SERVICE
BEARING

Figure 40-51 - Installing U-
Joint Bearing With Guide in
Place.

SERVICE
BEAKING

Figure 40-52 - Installing U-
Joint Bearing

assembly over, remove the guide J-
9522-7 and again place bearing over
the bore in the yoke.

Carefully shide the spider partially
out of the previously seated bearing
and start it carefully into the bearing
being installed. This prevents the
bearing needles from burring the
edge of the spider journal if forced
over journal other than straight.
Even slight burring of the journal
can cause premature failure.

While pressing bearings into posi-
tion, move the spider back and forth
to make certain that the spider
journals engage the bearings
squarely to avoid damage and
binding. If binding exists, remove
the bearings and spider and examine
for dislodged rollers or damaged
journals.

NOTE: If excessive resistance is
encountered, the bearings should be
removed as this is an indication that
one or more of the needles are out of
place.

3. While observing the previous
precautions, install the balance of
the bearings necessary to complete
the assembly and install snap rings.

4. Strike the yoke firmly with a
hammer to fully seat the snap rings
against the yoke. Turn the spider to
make certain that it is free. See
Figure 40-33.
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STRIKE
HERE

40-58A

Figure 40-53 Seating U-joint
Snap Rings

41-6 INSTALLATION OF
PROPELLER SHAFT
ASSEMBLY

. Apply engine oil to splined
propeller shaft yoke on manual
transmission cars, then slide yoke
and propeller shaft assembly onto
transmission output shaft. On cars
with automatic transmission, apply
grease (EP 1 grade) to internal
splined area of slip spline and slide
the splined yoke onto the transmis-
sion output shaft.

NOTE: On splined yoke for automatic
transmission cars, be sure the vent
hole in the yoke is not plugged. See
Figure 40-46.

CAUTION: Do not drive propeller
shaft in place with hammer. Check for
burrs on transmission output shaft
spline or possibly the wrong U-uoint
yoke.

2. Position rear universal joint to
differential pinion flange. Make
certain spider bearings are properly
aligned in pinion flange yoke. Use
marks made prior to shaft removal
to align shaft with companion
flange.

U-BOLT NUT

TORQUE
- WRENCH

40-59 A

Figure 40-54 Using
Extension to Torque U-Bolt
Nuts.

3. Install U-bolts and nuts; torque
nuts evenly to 12 Ib. ft. See Figure
40-54. Avoid excessive torque on
these U-bolts since car noise and
joint durability problems may result
if torque is too high.

NOTE: This Propeller Shaft to
Pinion Flange FASTENER IS AN
IMPORTANT ATTACHING PART
IN THAT IT COULD AFFECT
THE PERFORMANCE OF VITAL
COMPONENTS AND SYSTEMS,
AND/OR COULD RESULT IN
MAJOR REPAIR EXPENSE. IT
MUST BE REPLACED WITH ONE
OF THE SAME PART NUMBER
OR WITH AN EQUIVALENT
PART IF REPLACEMENT BECO-
MES NECESSARY. DO NOT USE
A REPLACEMENT PART OF
LESSER QUALITY OR SUBSTI-
TUTE DESIGN. TORQUE VAL-
UES MUST BE USED AS
SPECIFIED DURING REASSEM-
BLY TO ASSURE PROPER RE-
TENTION OF THIS PART.

41-7 CHECKING REAR UNIVERSAL
JOINT ANGLE

When torque is transmitted through
any ordinary universal joint, the
driven yoke fluctuates slightly 1n
speed. In other words, although the
driving yoke rotates at a constant
speed, the driven yoke speeds up and

slows down twice per revolution.
This fluctuation of the driven yoke is
in direct proportion to the angle
through which the universal joint is
operating; the greater the angle, the
greater the fluctuation.

Whenever two universal joints are
used, this fluctuation effect can be
eliminated by staggering the joints
s0 that the two driving yokes are 90
apart provided the two joints are
transmitting torque through the
same angle.

Therefore, when two universal joints
are used, the angles through which
they operate must be very nearly the
same. This allows the alternate
acceleration and deceleration of one
joint to be offset by the alternate
deceleration and acceleration of the
second joint. When the two joints do
not run at approximately the same
angle, operation 1s rough and an
objectionable vibration is produced.

The actual optimum angles desired
must also consider the effects of
various passenger loadings and rear
axle windup during acceleration so
that it is unlikely that the front and
rear joints will be found to be the
same 1In actual practice.

In addition. universal joints are
designed to operate safely and
efficiently within certain angles. If
the designed angle i1s exceeded. the
joint may be broken or otherwise
damaged.

The front universal joint angle 1is
actually the angle between the
engine-transmission centerline and
the propeller shaft. This angle is
determined by the design of the
frame assembly and may be altered
by adding or removing shims be-
tween transmission rear bearing
retainer and the transmission mount.

Because sensitivity to pinion angle
adjustment has been reduced, non-
adjustable rear upper control arms
are installed at the best pinion angle
during factory installation.

All complaints of propeller vibration
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Figure 40-57 Measuring Angle at Rear of Propeller Shaft

should be accompanied by rear trim
height measurements at curb weight.
An incorrect trim height may cause
some vibration. If vibration is severe
enough, removal or installation of
spring shims may be required. If any
irregular roughness or vibration is
detectable in the drive line, the rear
universal joint angle should be
checked. Also, if a car is involved in
a severe rear end collision, or if the
rear axle housing is replaced, the
rear universal joint angle should be
checked and arms replaced if neces-
sary.

INCLINOMETER METHOD

A new method of checking universal
joint angle 1s now released for all
1970 model cars. A universal joint
inclinometer which reads from 0° to
30° will take the place of the
currently used bubble protractor and
Kent Moore gauge J-8973 assembly.
This new method can be used with
the car over a pit or on a drive- on
hoist as long as the car is at curb
weight with a full tank of gasoline.

NOTE: Jounce car up and down to
assure curb height.

Readings should be taken at the
following locations in the following
manner.

1. Place inclinometer on rear propel-
ler shaft bearing cap. See Figure 40-
57. Center bubble in sight glass and
record measurement.

CAUTION: Bearing cap must be
straight up and down and free of dirt
or other foreign material to obtain an
accurate measurement.

2. Rotate propeller shaft 90° and
place inclinometer on rear drive
yoke bearing cap. See Figure 40-58.
Center bubble in sight glass and
record measurement.

3. Subtract smaller figure from
larger figure to obtain existing rear
universal joint angle.

4. Place inclinometer on front
propeller shaft bearing cap. See
Figure 40-60. Center bubble in sight
and record measurement.

5. Rotate propeller shaft 90° and
place inclinometer on front slip
spline yoke bearing car. See Figure
40-61. Center bubble on sight glass
and record measurement.

6. Subtract smaller figure from
larger figure to obtain existing front
universal joint angle.

4|-8 CHECKING PROPELLER
SHAFT RUN-OUT

If there is noise or vibration at high

BEREAR DRIVE YOKE!
BEARING CAP

Figure 40-58 Measuring Angle at Rear of Propeller Shaft
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UNIVERSAL JOINT ANGLES
Front Rear
43-44 CoupesandSedans ... .......... .. .. .. . .. 2%° 24 °
43-44 Sport Wagon ................. ... .. .. .. . 114° 35°
GS 455 ... 315° 2°
Le Sabre ........ ... .. .. .. 213° 2°
Wildcat ......... ... 214° 20
Estate Wagon ............. ... ... ... ... . .. ... .. 1%° 21n°
Electra ... ... ... ... ... 214° 2°
Riviera ....... ... .. . . 1va° | 1312°
*The above angles may be *15°
40-2324

Figure 40-59 Universal Joint Angles

speed which might be caused by a
bent shaft or if shaft has been
damaged through rough handling or
a colliston, 1t may be checked for
straightness as follows:

l. Raise car on a twin post hoist so
that rear of car is supported on rear
axle housing with wheels free to
rotate.

2. Mount a dial indicator on a
movable support that is high enough
to permit contact of indicator con-
tact button with propeller shaft.
Readings are to be taken at points
indicated in Figure 40-62.

3. With transmission in neutral,
check for run- out by having a

ty
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second person turn rear wheel so
that propeller shaft will rotate. At
points "A" and "B" run-out should
not exceed .010". At point "C" run-
out should not exceed .015". Care
must be taken not to include
indicator variation caused by ridges,
flat spots or other variations of the
tube.

4. If run-out exceeds specifications
because the propeller shaft is bent, it
1s probably more economical to
replace propeller shaft than to
attempt straightening it. However, if
run-out is within specifications and
noise or vibration problem exists, see
paragraph 4I-9 for propeller shaft
corrective balancing procedure.

\

FRONT PROPELLER SHAFT
BEARING CAP !

40.45¢

' Figure 40-60 Measuring Angle at Front or Propeller Shaft

41-9 PROPELLER SHAFT
BALANCING PROCEDURE

I. Place the car on a twin post hoist
so that the rear of the car 1s
supported on the rear axle housing
and the rear wheels are free to
rotate. Remove both rear tire and
wheel assemblies and reinstall wheel
lug nuts with flat side next to drum.

2. Mark and number propeller shaf't
at four (4) points 90 degrees apart at
rear of shaft just forward of balance
weight.

3. Install two (2) Wittek type hose
clamps on the rear propeller shaft
and slide them rearward untl the
clamps stop at the nearest balance
weight welded to the tube. Align
both clamps to any one of the four
marks made on shaft in Step 2.
Tighten the clamps. See Figure 40-
63.

CAUTION: Be sure sufficient clear-
ance is maintained so that clamp
heads do not contact floor pan of car
when axle is in contact with rebound
bumper in frame. In order to gain
sufficient clearance, it may be neces-
sary to position the clamps over the
balance weights.

4. Run the car through the speed
range to 65-70 MPH. Note amount
of unbalance.

5. Loosen clamps and rotate clamp
heads 90 degrees to the next mark
on shaft. Tighten clamps and repeat
Step 4.

6. Repeat Step 5 until car has been
run with clamp heads located at all
four marks on shaft.

7. Position clamps at point of
minimum unbalance. Rotate the
clamp heads away from each other
45 degrees. (One each way from the
point of minimum unbalance) Run
the car and note if unbalance has
improved. See Figure 40-64.

In some cases it may be necessary to
use one clamp or possibly three
clamps in order to obtain a good
balance.
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Figure 40-61 Measuring Angle at Front of Propeller Shaft

8. Continue to rotate the clamps
apart in smaller angular increments
until the car feel for unbalance 1s
best.

CAUTION: Do not run car on hoist
for extended periods due to danger of
overheating the transmission or en-
gine.

9. Reinstall tire and wheel assem-
blies and roadtest the car for final
check of balance.

NOTE: Vibration felt in the car on
the hoist may not show up in a
roadtest which is, after all, the final
determining factor.

If a wheel balancer of the type that
is equipped with a strobe light is
available, the use of such a unit will
facilitate the balancing of the
propeller shaft. The balance pick-up

unit should be placed directly under
the nose of the rear axle carrier and
as far forward as possible.

DIVISION [V

TROUBLE DIAGNOSIS

4i-10 PROPELLER SHAFT
TROUBLE DIAGNOSIS

a. Body Boom Noise or Vibration

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

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

I. 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.

b. Check for Propeller Shaft
Vibration

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

To determine whether propeller
shaft is causing vibration, drive car
through speed range and note speed
at which vibration is most pro-
nounced. Shift transmission into
lower gear range and drive car at
same engine speed as when vibration
was most pronounced in direct drive.
Note effect on vibration.

To determine engine speed, divide
vehicle speed by the transmission
gear ratio in which the vibration
occurs.

EXAMPLE: With the THM 400 in
low range, divide by 1.50. If vibration
is most pronounced in direct drive at
65 MPH, the same engine speed would
be produced in low range (THM 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
rebalanced.
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HOSE CLAMP
HEADS 180° FROM

44 CRAYON MARK

Figure 40-63 - Balance Hose
Clamps in Place

ROTATING CLAMP HEADS
AWAY FROM EACH OTHER

<7

REAR U-JOINT—"

40-64A

Figure 40-64 - Rotating
Balance Hose Clamps
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PROPELLER SHAFT TROUBLE DIAGNOSIS

Complaint

Possible Cause

Remedy

Shudder on acceleration low

speed.

Improper rear joint angle.

Check using Kent-Moore align-
ment gage and check rear trim
height at curb weight.

Check with bubble protractor.

Roughness or vibration any speed.

Bent or dented shaft.

Tight universal joints.

Worn universal joints.

U-Joint retainer bent against bear-
ing cup.

Undercoating on shaft.
Excessive U-bolt torque.

Burrs or gouges on companion
flange snap ring location surfaces.

Incorrect rear joint angle (usually
too large an angle).

Tire unbalance.

Shaft or companion flange unbal-
ance combination.

Replace

Impact yokes with hammer to free
up. Replace joint if unable to free
up or if joint feels rough when ro-
tated by hand.

Replace.
Replace.

Clean up shaft.
Check and correct (12 Ib. ft.)

Replace companion flange if it
can’t be reworked.

Check using Kent-Moore align-
ment gage or bubble protractor
method. Also check trim height
at curb weight.

Balance wheel and tire assembly
or replace from known good car.

1. Check for missing balance
weights.

2. Remove and reassemble shaft
to companion flange 180° from
initial location.

3. Rebalance in car using (2) hose
clamp method.

Roughness usually at low speeds,
light load, 15-35 MPH.

Improper joint angles usually rear
joint anglé is too large.

U-bolt clamp nuts excessively

tight.

Check rear joint angle using Kent-
Moore alignment gage or bubble
protractor.

Check rear trim height at curb

weight.

Check and correct torque (12 1b.
ft.) if torque was too excessive or
if brinnelled pattern is evident, re-
place joint.

Knock or click.

Loose upper or lower control arm
bushing bolts.

Tighten bolts.

Scraping noise.

Slinger on companion flange rub-
bing on rear axle carrier.

Straighten out slinger to remove
interference.
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