Section F

FRONT AXLE—F-1

FRONT AXLE
(C-8-A, C-15A, C-30, C-608, C-60L, C-GT)

The front axle assembly is a front wheel driving
unit, consisting of a banjo type housing, which
makes provision for mounting specially designed
steering knuckles and a conventional type differ-
ential,

Both {front and rear axles are equipped with a
differential to provide for the differences in roll-
ing radii between either the two front or the two
rear wheels. There is no differential between ihe
front and the rear axles, since, if the vehiele be-
came bogged or grounded, the loss of traction on
one wheel would prevent the other three wheels
from having any driving power.

The front wheels are driven by axle shafts
equipped with constant velocity type universal
joints which are enclosed in steering knuckle sup-
port houzings,

With this design axle shaft, the power can be
equally distributed from the engine to all four
wheels, regardless of the angle at which the front
wheels may be turned.

See Figs. 1 and 2 for an exploded view of the
Front Axlez and parts identification for 5 and
67 joints.

Differential Carrier

The differential carrier assembly iz mounted to
the banjo housing in the same manner as in the
rear axle, except that the pinion shaft points to-
ward the rear instead of the front. The differ-
ential third member assembly in the front axle,
is identical and interchangeable with the one on
the rear axle. Therefore, the instructions given
for the repair of the rear axle, with the exception
of where right and left are referred to in con-
nection with ring gear and pinion adjustment,
will also apply to the fromt axle. This being
the case, all reference to right and left should
be reversed when adjusting the ring gear and
pinion on the front axle.

To replace the third member assembly on front
axles it will be necessary to remove the axle shafts
b disconnecting the steering ends according to

he instructions given under the heading “Steer-
g Fnd:—Removal”., The differential assembly
may then be removed in the usual manner. (See

section “H".
Axle Housino Cover

The axle housings of these vehicles have re-
movable covers with the exception of the C-8A.
They can only be installed in one position, that is
with the oil tiller hole below the centre line of the
axle housing.

NOTE:—The rear cover, or the housing on
C-3A is painted white to aet as a sereen for
the axle lamp.

Front Axle Identification

There have heen a number of different designs
usced on front axles of army vehicles previously
built. It is therefore important that when mech-
anical work i1s being done to the front axles of
these vehicles, only service information applyving
to thiz particular design of axle be uzed,

The front axle steering ends, (front axle uni-
versal joints), are 5 and 6" constant velocity,
Bendix universal joint drive type. Refer to Fig.
1 for peneral lavout of the 57 type and to Fig. 2
for the 67 type.

The 57 joint iz used on C-84, C-15A, C-30, and
on some special equipped C-60L wvehicles. The
67 joint is used on C-603, C-60L and C-GT wveh-
icles.

The two steering ends are similar but can be
distinguished by design and method of attaching
steering arms. On the 5% joint the steering arm
iz part of the steering knuckle retainer flange, See
(1%) Fig. 1.

On the 6" joint the steering arm is a separate
part and attached to the lower part of the knuckle
by six cap screws. See (38) Fig. 2.

Axle Removal

Should it become necessary to remove the front
axle for repair or replacement, the following is
the recommended procedure,

1. Using a chain hoeist, lift the front end of the
vehicle until the springs extend to their nor-
mal position.

2. Unfasten the brake line hose at both brake
backing plates and place the hose out of the
way.

3. Dizeonnect the front universal joint and allow
the drive shaft to drop free of the axle.

4. Remoave the four “U"” bolts attaching the
front springs to the axle and disconnect the
=nock absorber links at the axle end.

5. Disconnect the steering drag link from the
axle, then roll the front axle aszembly from
under the chassis,

6. Place the axle in a holding fixture for over-

haul,
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Fig. 1—Exploded View of the Front Axle Assembly, 53 Joint.
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CAPTIONS FOR FIGURE 1

Axle shaft Inner Oil Seal.

Front Axle Housing.

Front Axle Tie Rod End Assy.—Right.
Front Axle Tie Rod.

Front Axle Tie Rod End Assy.—Left.
Filler Plug.

Front Axle Housing Cover.

Axle Housing Cover Gasket,

Drain Plug,

Front Hub Cap.

Front Hub Adjusting Nut, Lock Nut and
Washer,

Front Hub Adjusting Nut Washer.
Front Hub and Drum Assembly,
Front Brake Support Plate,
Steering Knuckle,

Steering Knuckle Gasket.

Steering Knuckle Felt Spring,
Steering Knueckle Felt.

Steering Knuck.lt: Retainer Flange,
Front Wheel Inner Bearing Cup.
Front Wheel Inner Bearing Cone & Holler,
Front Hub Inner irease Retainer,
Front Axle Joint & Drive Shaft,
Steering End Ball Socket.

=ocket to Front Axle Houzing Nut.
=ocket to Front Axle Housing Bolt,
Front Wheel Pivolt Pin Bearing,
Wheel Locking Nut.

Front Wheel to HHub Locating Cone.

30.

N

edd,

22,

45.

[ | wr 1]
[ 8 o

[ ]
0

=

Front Wheel Hub DBolt.

Front Hub Outer Bearing Spacer,

Front Wheel Outer Bearing Cone & Roller.
Front Wheel Outer Bearing Cup.

Front Axle Dearing Spacer Shims.

Front Axle Bearing Spacer.

Steering Knuckle Pivot Pin.

Steering Knuckle Pivot Pin Shims.

Steering Knuckle Pivot Pin Retaining Plate.

Steering Knuckle Pivot Pin Retaining Plate
Capserew,

Steering Arm Nut,

Steering Connecting Rod Ball Plug.
Steering Connecting Rod Ball Seat.
Steering Connecting Rod Spring.
Steering Connecting Rod Spring Seat.
Steering Connecting Fod Assy,
Pitman Arm.

Steering Connecting Rod Dust Cover,
Steering Arm,

Ball Stud Nut,

Front Axle Tie Eod Spring.

Front Axle Tie Rod Ball Stud Cover—TUpper
Shield. :

Front Axle Tie Rod Ball Stud Cover,

Front Axle Tie Rod Ball Stud Cover—Lower
Shield.

Front Axle Tie Rod End.

Front Axle Tie REod End Stud and Bearing.
Front Axle Tie Rod Ball Seat.

Frﬂn_t Axle Tie Rod End Socket Spring.
Front Axle Tie Rod End Greaze Retainer,
Front Axle Tie Kod End Plug,

Front Axle Tie Rod Spring Plug Snap Ring.
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Fig. 2—Exploded View of the Front Axle Assemhbly, 6 Joint.
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CAPTIONS FOR FIGURE 2

Axle Bhaft Inner 0] Seal,

Front Axle Houzing,

I-'roﬁt Axle Tie Rod End Assy.-—Right.
Front Axle Tie Rod,

Front Axle Tie Rod End Assy.—Left,
Filler Plug.

Front Axle Housing Cover,

Axle Housing Cover Gasket,

Drain Plug.

Front Hub Cap,

Front Hub Adjusting Nut, Lock Nut and
Washer,

Front Hub Adjusting Nut Washer,
Front Hub and Drum Assembly.
Front Brake Housing Plate.
Steering Knuckle,

Steering Knuckle Gasket,

Steering Knuckle Felt Spring.
Steering Knuckle Felt,

Steering Knuckle Retainer Flange,
Front Wheel Inner Bearing Cup.
Front Wheel Inner Bearing Cone & Roller.
Front Hub Inner Grease Hetainer,
Front Axle Joint & Drive Shaft.
Steering End Ball Socket.

socket to Front Axle Housing Nut.
=ocket to Front Axle Housing Eolt.
Front Wheel Pivot Pin Bearing.
Wheel Locking Nut.

Front Wheel to Hub Localing Cone.

_ Front Wheel Hub Boli,

a8,

39,

41,
41.
42,

43.

Front Wheel Outer Bearing Spacer.

Front Wheel Outer Bearing Cone & Roller.
Front Wheel Outer Bearing Cup,

Front Wheel Bearing Spacer Shims.

Front Wheel Bearing Spacer,

Steering Knuckle Pivot Pin.

Steering Knuckle Pivot Pin Shims.
Steering Knuckle Pivot Pin Retaining Plate.

Steering Knuckle Pivot Pin Retaining Plate
Capscrew.

Steering Arm Nut.

Steering Connecting Rod Ball Plug.
Steering Connecting Rod Ball Seat.
Steering Connecting Rod Spring,
Steering Connecting Rod Spring Seat.
Steering Connecting Rod Assy.
Pitman Arm.

Steering Connecting Hod Dust Cover.
Steering Arm.

Ball Stud Nut,

Front Axle Tie Rod Spring.

Front Axle Tie Rod Ball Stud Cover—TUpper
Shield.

Front Axle Tie Rod Ball Stud Cover,

Front Axle Tie Rod Ball Stud Cover—Lower
Shield.

Front Axle Tie Rod End,

Front Axle Tic Rod End Stud and Bearing
Front Axle Tie Rod Ball Seat,

Front Axle Tie Rod End Socket Spring.
Front Axle Tie Rod End Grease Retainer.
Front Axle Tie Rod End Plug.

Front Axle Tie Rod Spring Plug Snap Ring.
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SERVICE OPERATIONS

FRONT WHEEL BEARINGS

Adjustment

The front wheel bearings are properly adjusted
when the vehicle leaves the Factory and should
not require further adjustment unless it becomes
necessary to install new parts; such as, hub, steer-
ing knucklez or bearings,

When new parts are installed or the bearing
adjustment checked, the following procedure is
recommended :—

Taize the front end of vehicle and place

stands under front axle.
Femove the front wheels from the hubs.

Bemove the hub cover, straighten up the
tangs on the adjusting nut lock, and remove
the lock nut, lock, adjusting nut and washer
from the outer shaft.

Mark the hub in line with the key way in
the shaft, used for the lugr type lock washer.

Fig. 3

Markings of Hub for Alignment with Shaft

See Fig, 3. The =plines on the shaft may be
too hard to mark with a centre punch and
the key way will, therefore, zerve for this
purpose

Femove the hub, :pacer and shims,

Centre punch mark the inner end of the hub
zpindle “G7, Fig. 4, just above the same
spline marked in operation 4. This permits
easier indexing of the marked zpline on the
hub with the identified spline on the shaft,
when reazsembling.

[

Fiz, 4—Inner View of Hub =pindle
Note:—Where it appears necessary, re-
move, clean and inspect the wheel bearings.
If Lthe bearings are badly worn, pitted or
damaged, they should be replaced,

Ile-install the hub on the shaft, making sure
that the marks hub and shaft are in
alignment. Do not install the spacer and
shims. Check the fit of the hub on the

i the h 1b

jr. 3—Markings ¢f IIub and »ut for HBearing Tension

shaft. This should be a hand push [it. Tight-
neas can be cauzed by tight fitting splines
or the inner wheel bearing cone in the steer-



10,

11.

ing end. binding on the end of the hub spindle
“G7 Figo 4. Tight splines ean be freed up
by moving the hub back and forth on the
hafl, It may be necessary to use a puller
to remove the hub and the adjusting nut
to force the hub back on the splines, in order
to shear a burr or rough spot. An excep-
tional rough spot or tight splines may have
1o be dressed down with a 12" file wrapped
in emery cloth.

The inner bearing cone can be freed up on
the hub spindle by polishing the spindle with
a strip of emery cloth 115" wide. A rag
should be wrapped around the outer wheel
bearing “B" Fig. 4, to protect it from emery
dust.,

Install the hub, the washer and the adjust-
ing nuat,

Tighten the bearing adjusting nut firmly,
using a 24" wrench, at the same time turn-
ing the hub to seat the bearings.

Back off the adjusting nut until it is free,
then re-tighten it gradually until the bear-
ings are jusl =eated. With a small cold
chisel or a piece of chalk, mark the hub as
shown at “T" Fig. 5, in line with one corner
of the adjusting nut “U" Fig. 5.

Make a mark with a chisel in the centre of
the flat on the nut as shown at “V" Fig. 5,
to the right of the corner “U". When the
nut is loosened =o that the mark “V"” on the
nut lines up with the mark “T" on the hub.
the hearings will then have approximately
L0077 end clearance.

Remove the adjusting nut, washer and hub.

Install .045” thickness of shims, then the
spacer, over the hub spindle. The shims and
the larger diameter of the spacer should be
installed toward hub cap end of the hub.

Re-install the hub, making sure that the
marked splines arc indexed,

MOTE:—1It is important that the hub be re-
installed on the same spline of the shaft each
time it i= removed. in order to obtain correci
wheel bearing adjustment.

Tn"‘T.H.H :..I.'".L' ‘A.‘p'él:\%f'.l"l_‘ 'l|f'_|.'-|_ 1]‘“_’- 1,\']'“_.1.3’:-]_ ].'JE'HI'i[l_:T" "|_.:|_
Tusting nut.

MOTE:—Always install the washer next to
the hub whenever reassembling (he front
hub even if only for checking as the marks
on the hub and adjusting nut are made with
the washer in place and if it is left out an
incorrect reading will be oblained.

Tighten the adjusting nut securely using a

TR

24" wrench,

If the chizel mark on the nut (see “V* Fig.
3), now comes within 14 of a flat either way
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from the chisel or chalk mark “T7 on the
hub, the bearing end clearance is within
specifieations (.0037-.010"y. If the mark on
the adjusting nut is more than L} of a flat
clockwizse of the mark on the hub, more shims
should be installed and in casezs where the
mark on the nut is more than 1y of a flat
counter clockwisze of the mark on the hub,
it will be necessarv to remove shims,

NOTE:—One flat on the adjusting nut is
egqual to approximately 0147, One half flat
i equal to 007", One quarter is equal to
035,

17. Install a new locking washer. Replace the
lock nut and tighten securely with a 24~
wrench. Bend the edges of the locking
washer over both nuts.

18, Install the hub eover and wheel,

STEERING ENDS

Removal

To remove the steering ends sufficiently to

withdraw the axle shafts from the differential
side gears, in order that the third member assem-

Fig, 6—=teering End Removal, 3 Joint

bly may be removed, it iz only necessary to re-

move the bolts *

AT, Figs, 6 and 7, disconnect the

drag link and the tie rod on the right =ide.

To remove the steering ends for complete over

haul, proceed as follows:

1.

Remove hub cover, straighten up tangs of
adjusting nut lock and remove lock nut, lock,
adjusting nut, washer and hub.

2. Remove the brake backing plate cap-screws,

Fig. 8. The brake backing plate can then be




FRONT AXLE—F -8

steering end and axle shaft assembly can then
be removed to the bench for further dissas-
sembly.

i"‘j‘" oo . DL T Fig. 9—Pivot Pin Cap Removal 5” Joint
Fig. 7—Steering End Removal, 67 Joint DISASSEMBLY
removed and placed on a box or stand to one 1. Pl the assembly in a vis e with
side of the axle, eliminating the necessity for 5 br;gg oF gop;ref'?a;a. - B eape .
disconnecting the brake hose and the conse- : . .
quent necessity of bleeding the brakes. 2. EEEII:IDYEdthE ﬁl‘-'ﬂt pin caps. N&‘E th:lii on lthE
o right side, the steering arm es the place
2 Remove the bolts “A”, Figs. 6 and 7. The of the upper pivot pin cap and that three

studs with tapered dowels “A" and one cap-

Fig. —Brake Backing Plate and Shoe Assembly Removal Fig. 10—Pivot Pin Cap Removal " Joint



serew B with a tapered dowel are used at
this point on the 5 joint, (Fig. %). The 6"
joint has six studs with tapered dowels and
nutz “A" {(Fig. 10)

Fir. 11—I"ivet Pin Removal Tool Noo XA-RRGS-A

NOTE :—Normally the shim relaining pin in
the pivot pin eap is peened over to hold the
shims in position. However, where the pin is
not peened over, care should be exercised to
keep the shims with the caps with which they
were used.

Remove the pivot pins, using tool No
X A-3363-A as shown in Fig. 11,

Ca

Fip., 12—=teering Knuckle Removed

|, Hemove the capscrews from  the steering
knuckle retainer flange, allowing the steering
Lnuckle to be removed, Fig, 12,

axle shaft and universal joint assembly
then be withdrawn.

. steering knuckle retainer flange az used
the 37 joint, (Fig, 13), iz in two halves and

i= removed by taking out the two serews “A”,
lowing the two halves to separate. The
ainer flanre az used in production on the
iont 15 of one ||JI{-"I._'I.-" construction. (Fig.
To {acilitate installation service replace-
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B

Fig. 13—Steering Knuckle Retainer Flange 5" Joint

ment retainer flapnges are of two piece con-
struction similar to that used on 5 joint.

I-'J

The felt seal shown at “B” Figs. 13 and 14
iz uzed on the retainers of the 5" and 67 joints
and should be replaced at any time the retain-
er is removed. A waved spring is located un-
der the felt seal. When replacing these parts
follow the instructions covered under, “Steer-
ing Knuckle Retainer Flange Felt Seal and
Spring Replacement 5 and 67 Joints.”

Fig, 14 —steering Knuckle Retainer Flange 67 Joint
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STEERING KNUCKLE RETAINER FLANGE

REPLACEMENT 6 JOINT

Should it become necessary to replace the orig-

inal one-picce retainer as used in production, Fir.
14, this can be performed without completely dis-
assembling the steering end. The following is the
recommended procedure,

-,

Raise the front end of the vehicle and place
stands under front axle.

Eemove the cap serews holding retainer to
the steering knuckle,

Place a bar between the retainer and the axle
housing, apply pressure on the bar to hold
the retainer while the following operation is
performed. Using a hammer strike the ma-
chined surface of the retainer sharp hlows
with the objective of cracking it. Break the
retainer sufficiently to permit remaoval,  Al-
ternative removal procedure would be to re-
move a 67 section of the retainer, using a
hacksaw,

Procure a new two-piece retainer and inspect
same, removing all burrs found at the sides
of the grooves and on the machined surface,
using a small flat file.

Remove any pieces of the old gasket found
adhering to the steering knuckle and make
certain that all dirt is removed from this
surface. Any burrs should be dressed off,
using a fine flat mill file,

Assemble the two halves of retainer over
housing and install the two retaining cap
serews shown at A", Fig, 13, Tighten the
cap screws just sufficiently to compress the
lock-washers slightly.

Bolt the retainer to the knuckle with the lug
at the rear, drawing the bolts up evenly until
the lockwashers are under light tension.
Tighten the two bolts which hold the two
halves of the retainer together, thereby ab-
taining perfect alipnment of the twao sections
as related to the machined surfaee on the
knuckle,

ek off the retainer to knuckle bolts, 14 turn
at a time until free, then remove all holts
holding the retainer assembly to the steoring
knuckle.

Install new oil seal spring and oil seal as out-
lined in instructions covering, “Retainer Felt
meal and Spring Replacement™,

Cut the new gasket to be installed between
the retainer and steering knuckle, diagonally
across the top section. Smear a light coating
of grease on the machine surface of the
knuckle to hold the gasket in position,
Holding the retainer approximately 15" away
from the knuckle start the bolts into the
knuckle. Run up all bolts evenly until con-
tacting the lockwashers.

Tighten bolts diagonally opposite {o each
other 14 turn at a time until securely tight-
ened, using a 67 box socket wrench (recom-
mended torque 30 foot pounds),

Inner and Outer Bearing Race Removal 57 and 6~
Joints

To remove the inner and outer bearing outer
races, use a drift punch 12 long and & hammer

Fig. 15—HRemoving Inner Bearing Outer Race

as shown in Figs. 15 and 16. When performing
this operation move the punch around the race so

Fig. 16—Removing Outer Bearing Outer Rare



that cocking will not take place which may dam-
ape the race and bearing area in the steering
knuckle.

Front Wheel Outer Bearing Removal

With 1he hub removed, insert a long thin punch
through the three hub cover serew holes and carve-
Cully drive the cone asazembly and spacer washer

-

Fig. 17—lemoving Front Hub Outer Bearing Cone
& Roller Assemhbly

out, by alternately using the punch in each screw
hnle, as shown in Fig. 17.
Axle shaft Universal Joint Disassembly

After the axle shaft has been removed, the

Fig. 18—Driving Out Retainer Pin
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universal joint may be disassembled as follows:

1. Wash the axle shaft and universal joint thor-
pughly in a suitable cleaning fluid.

]

Using a drift punch and hammer, drive out
the retainer pin which locks the centre ball
retainer pin as shown in Fig, 18,

3. Bounce the wheel end of the shaft on a block
of wood to cause the rotainer pin to move into
the drilled passage in the wheel end of the
shaft, See Fig. 25,

4. Pull the two halves of the joint apart and with
the finger, turn the centre hall so that the
groove in it lines up with the race, to permit
the adjacent driving ball to be moved past the
centre ball, when the joint is awung at an
angle. The remaining three driving balls and
the centre ball will then drop out.  See Fig. 20,

INSPECTION

After complete dizaszembly of the Steering
end, all parts, excepting the pivot pin bearings,
should be thoroughly eleaned in a suitable clean-
ing fluid.

Clean the face of the flange on the axle housing
and the face of the flange on the steering end,
making sure that all trace of sealing compound
iz removed,

*ivot Iin Bearings

Inspect the pivot pin bearings by rotating them
b hand. If they feel rough, they should be re-
placed.  As they are pre-lubricated they should
not he cleaned in any solvent as this would make
them unfit for further uze.

IF'ront Axle Shaft Thrust Washer

The front axle shaft thrust washer is incor-
porated in the steering end ball socket, as shown
at “A", Fig. 19. If inspection indicates that its
replacement is necessary, due to being badly
senred, it can be cut out with a cold chisel and

Fig. 19—FHall Socket Showing Thrust Washer
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Fiz. 20—Exploded View of Universal Joint

a new one pressed into position using an arbor
press,

Replacement should not be made because of a
small amount of end play in axle shaft.

Front Wheel Bearings

Both inner and outer front wheel bearingz and
their outer races should be inspected for wear and
pitted rollers or racez. Damaged parts should be
replaced as outlined in this section,

Front Hub il Seal

Inspeet the hub oil seal for possible damage or
wear. If there is any doubt as to its condition it
should be replaced as outlined under, “Front Hub
0il Seal Replacement™.

Steering Knuckle Retainer Flange Felt Seal

Anyv time the Steering Knuckle retainer flange
iz removed, a new felt seal should be installed
as outlined later in this section.

Axle Shaft Universal Joint

Inspect the balls and race-wavs, IT a race-way
iz scored, or the balls cracked or flattened, the
complete axle shaft and universal joint assembly
should be replaced. An illustration of a disas-
sembled axle shaft and univerzal joint aszembly
iz shown in Fig, 20,

Axle shaft 0il Seal

Inspect the axle shaft oil seal and, if neces-
sary replace according to instructions under
“Axle Shaft Oil Seal Replacement™,

REASSEMELY

When a thorough inspection has been com-
pleted, the steering ends should be reassembled
as follows, using new parts where necessary,

Inner Bearing Outer Race Replacement 53 and 6"
Joints

1. Remove any burrs from the bearing surface
in the steering knuckle.

Fig. 21—Installing Inner Bearing Outer Race



2. Place the bearing race in position on the
knuckle with the thiek zide down and with a
anft faced hammer stari the race squarely.

2, Use Tool Noo XG-19850 and Handle No, XG-
19854 for the 57 joint and Tool No, XG-19848
and Handle No. XG-19854 for the 6" joint.
Press the race into its seat in the knuckle as
shown in Fir, 21,

(uter Bearing Race Replacement 5" and 67 Joints

1. Remove any burrs from the bearing surface
in the steering knuckle.

e

Place the bearing race in position on the
knuckle with the thick side down and with a
soft faced hammer start the race squarely.

3. Use Tool No. XG-19851 and Handle No. XG-
19854 for the 5" joint and Tool No, XG-19349
and Handle No. XG-19854 for the 67 joint.
Press the race into its seat in the knuckle as
shown in Fig. 22,

I, 22 —lInstalhing Outer Bearing Outer Race

Front Wheel Quter Bearing Replacement, 5 and
& Joints

in=tall the outer bearing cone and roller
assemblv, first place the spacer washer on the
Bub zpindle, with the bevel zide down, or away
from the bearing, and then place the cone as-
semblvy on with the thick zide toward the outer
end of the hub. Using Tool No. XG-19852 for
the 5 joint and tool No. XG-19853 for
the 67 joint, presz the bearing firmly against its
seat a= shown in Fig. 23.

FRONT AXLE—F -13

Fig. 23 Installing Front Wheei OQuter Bearing

Front Hub 0il Seal Replacement 5 and 6 Joints

The following iz the recommended procedure

for replacing front hub oil seal.

1.

3

Remove the old seal from the hub, by prying
it out with a screw driver.

Siart a new seal squarelv into the end of the
huhb. Install Tool No. XG-19847, making sure
the step on the tool fits into the inner diameter
of the seal. Press into place as shown in Fig.
24,

Fig. 24—Installing Front Hub (il Seal Tool Ne, XG-19847
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NOTE :—The leather lips of the seal must face
toward the outer end of the huh.

Pack a little wheel bearing lubricant around
the race and roller aszembly in the hub.
Smear a thin laver of this lubricant on the
leather of the oil zeal.

CAUTION :—Be careful that no surplus grease
is left on the face of the seal, as it might
throw out on to the hrake drum and effect
brake operation,

Universal Joint Reassembly

1.

Drop the centre ball pin into the drilled pas-
sage In the wheel half of the szhaft, Fig. 25.

Place the differential half of the axle shaft
vertically in a bench vize.

NOTE :—Ground portion of shaft should he
Above vise jaws,

with hole and
zocket in the

{one
Fodo Tka
1nto 162

Install the centre ball
groove drilled in it)
shaft,

Place the wheel half of the shaft on the differ-
ential half, tipping it at as great an angle
as possible. Then slip three balls into the
FACeWaY S,

Fig. 2i—=Installing Center Ball Pin

Turn the centre ball until the groove in it lines
up with the raceway for the remaining ball
as shown in Fig. 26, Slip the hall into the
raceway and straighten up the wheel end of
the shaft.

Reach in with the fingers and turn the centre
ball until the centre ball pin drops into the
hole drilled in the ball.

Install the retainer pin and prick punch its ”

Fig. 26—Installing U™ Joint Balls

Uae a now
retainer pin.

Sleering Knuekle to Ball Socket Reassembly

Reassembly operations are the reverse of “Dis-

assembly”, with the following additions which
require special attention:

T

Install the pivot pin bearings, Fip. 27, uzing

an arbor press,

Pack the steering end ball socket with wheel
bearing lubricant and install axle shaft and
universal joint assembly.

Make sure that inner grease retainer is in
place on the axle shaft and is installed with
the flange at the inner radius of the inside
diameter towards the universal joint.

Install the inner bearing cone and roller as-
sembly in the steering knuckle, packing zame
with wheel bearing lubricant.

Check the steering end ball socket for marks
indicating whether ar not it is standard in
relation to upper pivot pin shimming. If the
ball socket is not standard, the numbers 10.
15 or 20, will be stamped on the outside of
the zocket, between the upper pivot pin hear-
ing and the open end of the socket. These
marks indicate that the upper pivot pin re
quires 0107, 015" or 020" thickness of
shims in addition to the standard of 0307,
I'or example, if the number 10 appears on
the ball socket, the thickness of shims re-
quired under the upper pivot pin cap is 050~
— 010 or a total of 040, When the ball
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Fig. 27—Pivot Pin Bearings

sickets are not marked the total thickness
of shims used under the upper pivot pin ecap
is 0307,

After determining the thickness of shims for
the upper pivot pin cap, install the steering
end ball socket with axle shaft and universal
Joint assembly into the steering knuckle.

Install the upper and lower pivol pins,

Install the correct thickness of shims previ-
ously determined in paragraph 5, over the
shim retaining pin in the upper pivot pin cap.
Peen over the shim retaining pin. Tnstall the
upper pivol pin cap.

Place the assembly in an arbor press and
press on the lower pivot pin which will force
the upper pivot pin into contact with the
shims previously installed.

Place a scale across the pivot pin hole and
with a feeler gauge measure the distance be-
tween the secale and the end of the pivot pin
asz shown in Fig, 28,

Fig. 28—Checking Pivot Pin Shimming

11.

12,

13.
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Increase the thickness of shims determined
in paragraph 10, by 005" to give the pivot
pin bearings the required tension, Place the
shims over the zhim retaining pin in the low-
er pivot pin cap and peen over the retaining
pin. Install the lower pivol pin cap.

Place a new steering knuckle retainer flange
gasket in position on steering knuckle.  In-
stall a new felt in the retainer flange as cov-
ered under, “Steering Knuckle Relainer
Flange Felt Seal and Spring Replacement.”

Locate the knuckle retainer flange in its
proper position on the steering knuckle and
install capscrews, tightening evenly and se-
curely,

If necessary, replace the axle shaft oil seal
in the end of the axle housing as outlined
under, “Axle Shafi il Seal Replacement.”

Steering Knuckle Retainer Flange Felt Seal and
Spring Replacement 5 and 67 Joints

The following

instructions ecover only the

recommended procedure for installing felt seal
“B"”, Figz. 13 and 14, and zpring in knuckle re-
tainer after the retainer has been removed from
the steering knuckle.

1

Whether a new or the original retainer iz
being uzed make certain that all particles of
the old gasket and anv burrs are removed
from the machined surface of the knuockle
and retainer, also from the oil seal groove in
the retainer.

Assemble the two halves of the retainer over
the housing and install cap screws “A", Fig.
13, and tighten until thers is a slicht pres-
sure on the lockwashers,

A:‘.semble the retainer to the steering knuckle
and tighten retaining bolts until the lock-
washers are under lipht lension.

Tighten the two ecap serews which hold the
two halves of the retainer together, thereby
obtaining perfect alipnment of the two sec-
tions as related to the machined surfaece on
the knuekle.

Back off the retainer to knuekle holts, L4
turn at o time unti] free, then remove all
bolta holding the retainer assemblv to the
steering knuckle,

Install new oil seal spring in the retainer oil
seal wrroove, The spring should be placed in
the groove in the same relative position that
it will normally take when placed on the
beneh.  This will result in having the short
compression bends in the spring against the
bottom of the groove in the retainer, and the
lomger compression sections of the spring
arainst the felt oil seal.

The free length of the spring for the 57 joint
should be approximately 207, The free length
of the =pring for the 8" joint should be 25~.
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10.

11.

If the spring does not lie evenly in the groove
or haz a tendenev to coil up, form a circle
with the spring in the opposite direction to
effect enlarging the ecircle normally formed
when placed on the hench,

Place the felt oil seal lengthwise on the bench
and cut to 1934~ for the 5™ joint and 244"
for the 6% joint. Coat all four sides of the
folt with water pump grease, or as an altern-
ative method seak the felt for a short period
in licht engine oil.

The ends of the felt are to be installed to-
wards the front of the vehicle. Turn the
spring, if neceszary, 20 that the ends are
90° or 13 turn away from the ends of the
felt, The felt is to be installed in the groove
so that the reinforcing rubber section will
hear against the spring and spherical surface
of the knuckle ball.

Hold the retainer in such position to provide
accessibility for installation of the felt, start
both ends into the groove and work toward
the eentre section of the felt. As the felt
iz being installed into the groove, compress
it towards the ends. After approximately 6"
at each end is fitted into the groove, grasp
the centre section and pull it towards the axle
housing, thereby forming a reverse arc at
the centre section. Continue to work it into
the groove until only a 57 are remains at the
centre section. This remaining section can
then be pressed into the groove. The felt
will remain in correct alignment with the
groove as the result of tension being exerted
lengthwise in the felt,

(Check to make certain that the felt will move
in the groove freely at all points by applying
pressure to the outer face of the seal against
the tension of the spring. A feeler hlade 157
by .010” may be used to run along the sides
of the felt at points found to be binding in
the groove.

Reinstall the retainer to the steering knuckle
as outlined in instructions covering, "Steer-
ing Knuckle Retainer Flange Replacement.”

STEERING END REPLACEMENT

The steering ends are assembled to the differ-

ential housing in the following manner:—

1.

e

3.

Coat the surfaces of the flanges fastened to-
gether by the bolts “A", Figs. 6 and 7, with
shellac and install the steering end on the axle
housing, being careful not to damage the dif-
ferential seal when threading the axle shaft
through it, and tighten the bolts securely.

Install the brake backing plate, being careful
not to damage the hydraulic brake hose.

Pack the hub with lubricant as outlined in
section “C". smearing a thin coating of this

lubricant on the seal.

CAUTION :—Be careful that no surplus grease
i left on the surface of the seal as it might
throw out onio the brake drum and affect
hrake operation.

4. Replace the hub and drum assembly and ad-
just the bearings according to the instruc-
tions given under, “Front Wheel Bearing Ad-
Justment”,

5. Connect the steering tie rod and drag link.

6, Adjust the “Toe-in".

AXLE SHAFT OIL SEAL REPLACEMENT

1. To replace an axle shaft oil seal, disconnect
the brake hose, tie rod and on the right side,
the drag link. Then disconnect the steering
end azsembly and withdraw the axle shaft
from the banjo housing.

2. Insert the oil seal puller J-943 through the
opening and in behind the seal at the end of
the housing. Tapping the tool with a hammer
will remove the seal from the housing.

3. Before installing a new seal, it should be
apaked in engine oil to make the leather pli-
able and also to prevent burning the leather
before the regular axle lubricant would reach
it.

4. Place the new seal on tool XA-4702A for 57
joints and XA-4702-B for 6~ joints with the
free end of the leather pointing away from
the tool, then drive the seal in place.

5. Prick punch the end of the housing to hold the
seal in place.

6. Reassemble the axle and steering end to the
banjo housing, according to the foregoing in-
structions.

NOTE :—Care should be taken not to damage
the oil seal when installing the axle shaft in
the axle housing,

After connecting the brake hosze, bleed both
front brakes according to instructions under
heading “Bleeding Hydraulic Brake System,”
Section “E”.

STEERING TIE ROD

The tie rod is made of solid stock, offset to clear
the differential. The rirht end of the rod is
threaded with a right hand thread and the left
end with a left hand thread.

The construction of the tie rod ends is shown
in Fig. 29 and is so designed that any wear of
the balls or sockets iz automatically adjusted by
the tension springs acting on the balls.



Fig. 20—Tie Rod End

TOE-IN ADJUSTMENT

Toe-in, as the title implies, is the amount in
inches that the front wheels toe-in, that iz, the
distance between the wheels at the front “E" is
less than it is at the rear “A". Bee Fig. 30,

Toe-in is necessary to offset the affect of “cam-
ber” or the outward tilt of the front wheels. Just
as the purpose of camber is to give the wheel a
setting so it will be in as nearly a balanced, free-
running position as possible, so with toe-in, the
purpose is to set the wheel in a position to reduce
to & minimum the road friction on the tire.
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In order to adjust the toe-in, one of the tie rod
ends must be driven from the spindle arm and
turned in the reguired direction. Care should be
taken to see that there is an equal lenpth of
thread showing at both ends of the tie rod.

When instaliing the tie rod to the steering
arm, the nut should be drawn up tight and locked
in place with a new cotter pin.

TURNING RADIUS

1n the event that a banjo housing or steering
end must be replaced it is necessary to adjust
the turning radius stops after the front axle has
been completely assembled. Place the front wheels
on turning radius plates or a front end aligning
machine which will measure the angle at which
the wheels may be turned from the straight
ahead position. The correct setting will allow
gach front whee] to turn outward, in relation to
the frame when viewed from the front, through
an angle of 26° for the 5" joint and 30° for the
6* joint. The following iz the recommended pro-
cedure for adjustment.

1. Place the vehicle with the front wheels on the
turntable in the straight ahead position,

2, Turn the wheels hard to the left until the
steering knuckle contracts the stop.

3. Check the angle of the left wheel.

4. If the angle is not correct, the stop can be
adjusted, by either filing the end of the stop
if the angle is less than that required, or by
brazing metal on the end of the stop if the
angle is more than that required.

5. Proceed zimilarly on the right front wheel.
The purpose of these stops is to prevent dam-

age to the front axle universal joints, and to the

steering gear.

With the correct setting of the stops, and with
the wheels turned hard over against the stops,
the steering wheel may be foreed a slight amount
past the extreme turning radius right and left
without bottoming the gear.

STEERING CONNECTING ROD (Drag Link)

The steering connecting rod shown in Fig. 31
i= a ball and socket type. All ball seats, spring

8 310 N

Fig. 31—5=teering Connecting Rod Parts

1—End Plug i—Ball Seat
F—Rafety Flug S—HBall Seat
I—Spring fi—Connecting Rod

1n—FRall Seat
11—End Flug

T—Rafety Plug
Be-Hpring
4—HBall Seat
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and adjusting plugs are identical, the only dif-
ference between the front and rear ends being
the relative location of the springs.

At the steering gear end, the spring and spacer
are aszembled between the rod end (hottom of
socket) and the ball seat, while at the axle end
the apring and spacer are between the ball seat
and the end plug.

When removing the springs and seats for any
reason, make sure they are reassembled as above,
as this method of assembly relieves road shock
from the steering pear in both directions.

To adjust the ball joints, serew the end plugs
in tight, then back off one-half turn and lock with
a new cotlter pin inserted through the hole in the
tube and the slot of the adjusting plug.

Ball joints must be tight enourh to prevent
end play, and vet loose enough to allow free move-
ment of the zhock springs.

Specifications for springs used in the steering
connecting rod end are given in the “Specifica-
tinns"™ at the end of the steering sectinn.




FRONT AXLE (C-15)

FRONT AXLE—F -19

12 13 14 15 |G i7

W

Wi Ban-osg
g nt

W
Wy B
Frum

Fig. 32—Front Axle Assemhbly (C-15)

i—Hrake Wheel Cylinder 1o—TLuhbriention Fitting
T—Hrake Bleeder Velve and Screw 11 - Huh Cap
#— Hrake Wheel Cvlinder Hose Connecs 12—Inner Bearing i Seal

13 —Brake Zhoe

jon
S—Inner Wheel Dearing 14—Rrake Lining

i7—King T'in Thrusi Bearing
Ii—King Fin Lock Fin
17—Tie Hod End

1i—Axle 1 Beam

1% Bteering nnd Third Arm
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Construction

The front axle used in this vehicle is known
as the, “Reverse Elliott"”, type. 1t is a steel drop
forging with the spring seats forged integral with
the 1" beam. The "I beam iz heat-treated for
extreme toughness and iz machined to very close
limits,

The king pin iz slotted and held in position in
the axle “I” beam by a tapered lock pin. The
king pin holes in each end of the axle *1” beam
are bored at an angle a0 that the top end of the
king pins are inclined toward the centre line of
the vehicle. Thia is known as, “King Pin Inclina-
tiom™.

The steering knuckles are mounted on each end
of the axle “I” beam and are held in poaition by
the king pins. A thrust bearing is located be-
tween the lower side of the “I” beam and the
knuckle, which permits easy steering under load.

The brake backing or support plates carry the
brake shoes and wheel cvlinders and are bolted
to the steering knueckles. The steering arms are
mounted to the lower side of the steering
knuckles, The arms have tapered ends whieh fit
into tapered holes in the knuckles, a woodruiff
key seated in the steering arm fits into a keyway
in the knuckle which properly positions the steer-
ing arm. The arms are held securely to the
knuckle by a easztellated nut and cotter pin. The
right and left steering arms are connected with
each other by the tie rod. which i3 adjustable and
controls the amount of toe-in of the front wheels.

The third arm is forged integral with the left
steering arm and is connected to the Pitman arm
through the steering connecting rod.

A caster shim or “I” beam spacer iz inserted
between the front springs and the front axle. The
installation of this shim controls the amount the
top of the axle inclines backward, This backward
tilt of the axle gives the front wheels their caster.

The front wheel spindles, which are forged
integral with the steering knuckles, are tilted
downward at their outer ends, thus causing the
front wheels to be farther apart at the top than
they are at the bottom. This slight angular posi-
tion of the front wheels is called camber.

The steering knuckle arms are installed on the
knuckles at an angle, permitting the front wheels
to toe-out when making turns, This is necessary
so that when turning curves, ecach wheel may
travel in a different are. This toe-out on curves
is known as steering geometry.

These five front end factors are built into the
axle and must be in proper relation to each other
to prevent steering faults and excessive tire wear.

FRONT END ALIGNMENT
Caster

Caster is the amount in degrees of the back-
ward tilt of the axle and king pin. See Fig. 33.

A vehicle without caster would lack steering
stability, would tend to wander over the road and
would be difficult to straighten out al the end of
a curve.

Unequal caster shows itself in the tendency of
the vehicle to pull to the right or left. This con-
dition comes about through the axle having been
twisted so that there is a greater amount of caster
in one king pin than in the other. The direction
in which the vehicle will tend to pull is towards
the side with lesas caster. Suppose that an acei-
dent has put a twist into the front axle so that

CASTER ANGLE —--ll

Fig. 33— Caster Angle

the left side is zero caster, while the right side is
castered backward five or six degrees, the right
wheel will have a strong tendency to turn inward,
pulling the vehicle to the left.

Camber
Camber iz the amount in inches or degrees that

CAMBER ANGLE —= ==—

Fig. 34—Camber Angle



the front wheels are tilted outward at the top.
See Fip, 54.

When a wheel has too much camber, that iz the
wheel 12 tilted too far out at the top, the tire is
forced by road contact into a conical shape, on its
under side.  The result would be exeessive tire
wear on the outer edges of the tread.

Reverse camber, or a wheel that is tilted too far
in at the top, would result in excessive tire wear
on the inner edges of the tread. The center of
the tread would remain comparatively unworn.

The rule iz that if wheelz have the maximum of
allowable camber they must have the maximum
amount of allowable toe-in. If wheels have the
minimum amount of allowable camber they must
have the minimum amount of allowahle toe-in.

King Pin Inclination

King pin inclination iz the amount in degrees
that the tops of the king pins are inclined toward
the center of the vehicle. See Fig. 356.

FING PIN ANGLE ——=
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Fig. 35— Ringpin Inclination

King pin inclination tends to keep the wheel
spindles pointed outward, in line with the axle,
just as caster tends to keep the wheels of a vehicle
pointed straight ahead. The effect is the same,
since if the spindles are kept pointing out at right

1 8 —] ”
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Fig. 36—Toe-In
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angles to the vehicle, the wheels will, as a result
be kept pointing ahead. It makes the wvehicle
steer easier.

We have already referred to the close relation-
ship between the factors that enter into the front
axle assembly. It is a point that cannot be over-
stressed. One must keep this close inter-relation
constantly in mind to gain a full and true under-
standing of this cleverly dezigned mechanism.
And especially in order to correct anv wrong ad-
justment, it is necessary to realize what effect a
change in gne ¢lement of the mechanism may
have on the operation of the other parts.

Toe-In

Toe-in is the amount in inches that the wheels
toe-in, that is, the distance between the wheels at
the front, “A," is less than it iz at the rear “B.”
See Fig, 36,

Cambering the wheels out at the top males it
necessary to draw them in at the front.

Toe-in is a necessity growing out of camber and
directly related to it. It might seem that since
the wheels are headed inward toward the center
of the road, while actually traveling a parallel
course, there must be a constant grinding of their
surfaces on the road surface. It would appear
that they are being held apart constantly by the
axle, against their tendency to roll outward to
the same poinl, As a matler of fact, it is to avoid
this tire-wearing surface grind that toe-in is em-
ploved.

Jusi as the purpose of camber is to give the
wheel a setting =0 it will be in nearly a balanced
free-running position as possible, so with toe-in,
the purpnse iz to set the wheel in a position to
reduce to a4 minimum the road friction on the tire.

Steering Geometry

Steering geometry 18 the mechanics of keeping
the front wheels in proper relative alignment as
the wheels are turned to the left or richt. Fig.
a7,

The front wheels, when the vehicle is making a
turn, are not on the same radius line, drawn from
the center around which the vehicle iz turning,
and because of this, it is necessary for the front
wheels to assume a toed-out position when round-
ing curves. Thiz position iz governed by the
angle of the steering armas.

LY
ey

F;g 3T—Sicéring Geometry
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Fig. 38—Toe-Out on Curves

The aceuracy of the steering geometry is gov-
ernéd by the condition of the steering arms. For
example, suppose a steering arm has been bent by
bumping apgainst a curb in such a way to cause
the right wheel to toe-in execeszsively when the
vehicle was turned around a corner. This tire
wonld drag, causing rapid wear of the tire. This
condition accounts for the vehicle we =ee once
in a while that persists in wearing out one front
tire twice as fast as the other, although, it ap-
pears to be perfectly zet for straight ahead driv-

ing
o

The wheels of anv wvehicle, if properly set an
the curves, will be at a right angle to the radius
line from the center around which the vehicle iz
turning,

In Fig. 38 is a diagram of a vehicle making a
left turn. The right wheel 13 =et at an angle of
twenty degrees—the angle being exaggerated to
bring out the principles more clearly. A line “A™
drawn through the rear axle and a line “B™ drawn
through the spindle of the right wheel meet at
"0 which iz the center around which the vehicle
is turning. Therefore, the left or inside wheel
must be at right angles to the radius line “C
which passes through its spindle and sirikes the
lines from the other three wheels at "D.”

SERVICE OPERATIONS

When mechanics thoroughly understand the
foreroing, they will appreciate the accuracy neces-
sary when checking the front end syvstem.  There
are several different kinds of equipment. by which
these operations can be performed,

It must be remembered that no matter what
kind of equipment is used, that all of these checks
must be made with the vehicle level and with the
weight of the vehicle on the wheels and with no
load in the vehicle.

Bad steering performance may be due to some
cause not connected with front wheel alignment.
Therefore, check to see that none of the following
conditions are present.

1. Loose steesring.

2. Bteering housing loose on frame.

3. Excessive clearance between king pins and
bushings or king pins loose in axle “I' beam.

4. Bteering gear improperly adjusted,

5. Looze tie rod or drag link connections.

6. Loose spring shackles,

7. Front spring shifted on axle due to sheered

centre bolt.

8. Sapged or broken front springs.

9. Under inflated tires.

10. TUnbalanced or mis-mounted tires.

11. Engine mountings broken or improperly ad-
justed.

12, Engine improperly tuned

13. Brakes dragging.

14, Wheel bearing or hub bolts loose.

15. i3hoek abszorbers not operating properly,
1G. Cab mounting bolts loose

After this inspection is completed and the con-
ditions corrected. the vehicle should be placed on
a front end machine and checked.

Fig. 39—Checking Kingpin Caster



There are =everal tvpes of front end machines
' the market uzing different mechanical means
: and correcting front end troubles.
s furnished by each manufacturer
atlon of his particular machine should
However, for the benefit of those
ave access to any of the various front
= we shall explain the checking and
¢ of front end alipnment with the use

] " wheel aligning svstem.

Checking Front End Alignment

Before anyv front end alignment checks are
made 1 frst thine that should be done is to
make sure that the vehicle is on a level floor and
that all tires gre inflated to the proper pressure.
Then, after making the above preliminary inspoc-
Leons. procecd to check the front end alignmoent.

Caster Cherk

=et the front wheels in a straight ahead posi-
tion on the turntables with the turntable scale
=et at zero,  Install the “Jiffy" gauge, J-B00,
paralle] with the apindle.

2. Turn the wheel on which the check is being
maie OUT 25°, center the bubble on the sauere
il note the reading on the caster scale, Fig.

Now turn the wheel IN 257, center the bubble

il note the reading on the caster scale, The
a=ter of the wheel is the amount in degrees
pointer travel from left to right from the
t reading,  Should the pointer travel from
to left, reverse caster 1= indicated.

Camber Check
Set the wheels in a straight ahead position and
install the “Jiffy"” wauge parallel with the
spindle as shown in Fig. 40,

Fig. 10 Checking Camber

= Adjust the gauge until the bubble in the level
s centered and read the amount of camber on
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the seale. Camber is shown to the left of zero
on the scale, reverse camber heing indicated if
the pointer is to the right of the zero mark.

King Pin Inclination Check

1. Lock the wheels with a brake pedal depressar,

2, Turn the wheel on which the check is being
made OUT 25°

. et the gauge on the spindle with the seale
turned parallel to the wheel.

Fig, 41— Checking Kingpin Inclination

4. With the pointer on the pange set at zero, turn
the gaupe on the spindle until the bubble in
the level 15 cenfered,

5. Now turn the wheel IN 25® and adjust the
gauge until the bubble in the level is centered
and read the amount of king pin inclination
on the scale, 1ig, 41.

Toe-In Check

Before checking toe-in, the wheels and tires
should bhe checked for run out al centre diameter
of tire and at rim of wheel, This run out should
not exececd 178,

Toe-in should be checked with a front wheel
tramming gauge from the centre of each tire at
approximately huob height, (when using portable
equipment}.  The following is the recommended
procedure,

1. %6l the wheelz in a straipht ahead position. It

iz alzo advizable to roll the vehicle ahead some
diztance when doing this.
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2. Place the gauge at the rear of tires and adjust
3o that the pointers will be approximately hub
height, then adjust the pointers so that they
will be approximately centre of each dire.
After this adjustment is made, make a note of
the reading on the scale of gauge,

3. Chalk the pointers of gauge and zlide gange
up to tires, so that the pointers will chalk
mark tires in approximate centre, and then re-
move the pauge,

4. Roll vehicle ahead so that chalk marks on the
tires will e at the front of vehicle,

5. Place the pauge in position at front of tires,
and roll vehicle ahead or back until chalk
marks line up with pointers of gauge.

6. Adjust pointers so that they will coincide with
the marks on the tire, then note reading on
the scale of gauge. The difference in the twao
readings, front and rear, will indicate the
toe-in. The rear measurement should be 178

or — 1/16" longer than the front.

=etting Toe-In

Toe-in can be adjusted by loosening the clamp
bolts which lock the tie rod ends to the tie rod
and turning the rod to the right to decreasze its
length or to the left to inerease it until the cor-
rect adjustment has been obtained. Make sure
that ihe tie rod ends are in correct alignment with
their ball studs, Fig. 42, before the tie rod ends
are locked with the clamp bolt. If the ball seats
are not in alignment with the studs, binding will
result.
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Fig. 42 -Alignment of Tie Rod Ends

NOTE ::—The threads on the righi end of the
tie rod are right hand and on the left end thev
are left hand, so that the tie rod adjustment is
made by simply turning the tie rod as necessarv,
without dizconnecting the tie rod end from the
steering arm.

Steering Geomeiry or Toe-Out on Turns

Steering geometry or toe-out on turns is con-
trolled by the steering arm angles. Therefore. the
steering geometry check determines whether or
not the steering arms are bent, This can be car-
ried out as follows:—

Place turntable scales under each front wheel,

To check the right steering arm, turn the steering
wheel to the right until the turn-table under the
left front wheel shows 20 degrees. Now check the
reading of the turntable under the right front
wheel, which should be 23 degrees plus or minus
2 degrees.

To check the left steering arm, turn the steer-
ing wheel to the left until the turntable under the
right front wheel shows 20 degrees and repeat the
operations desceribed above,

Replace steering arms if found bent, as their
metal structure and shape makes it difficult to
straighten them satizfactorily,

CORRECTING FRONT END ALIGNMENT
Caster Correction

Caster corrections in ordinary amounts mayv he
made with the use of caster shims. To inerease
caster, place the thick side of the shim toward the
back between the spring =eat and the spring. To
decrease caster, place the thick zide of the shim
toward the front. The maximum amount of
caster correction that should be made wilh the
use of shims is 2° and anvthing over this amount
should be corrected with the use of Correcting

Fig. 43—Decreasing Caster on Right Side

front springs have nol sag-

Tools, providing the

Changing caster with the use of correcting tools
is an operation of leveling the spring seats in
those cazes when the use of caster shims is not
advisable., Figure 43 shows the proper installa-
tion of the tools for decreasing the caster on the
right zide or for increasing caster on the left side.
To increase caster on the right side or 1o decrease
caster on the left side, conneet the togele link to
the lower part of the jack on the right hand side
of the jack. In other words, the tool installation
will be made as shown to either increase or de-
crease caster, the setup being made at the front
of the IFbeam to decrease and at the rear of the
I-hearm to increase caster.  As there is a certain
amount of “spring” in the l-beam, the wvalve on
the jack should be released before checking the
correction with the caster gauge.

Relation Between Camber and King Pin
Inclination

From the definitions of king pin inclination and



camber—one being the inward tilt of the king
pinz and the other the outward tilt of the wheelz
—it i= evident that one can not be corrected with
the usze of correcting toonls without changing the
other, For this reazon theze two factors of front
end alipnment muat he considered together.

Camber and King I'in Inclination Correction
The only instance in which a camber correc-

tion may he made at the I-beam, is where both
camber and king pin inclination are off by the

Fig. 44—Correcting Camber and King Pin Inclination

same amount. Then a correction at the l-beam
will take rare of both conditions at the same time.
Figure 44 shows the installation of the correcting
tools for this operation,

If a check shows that both camber and king pin
inclination are out, but not by the same amount,
it means not only that the wheel spindle is bent
and will have to be replaced. but alao that a cor-
rection will have to be made at the I-beam to
correct the king pin inclination. The same thing
iz true if the camber iz all right and the king pin
inelination is out,

Fiz 15—TFront Axle “I" Beam Gagge—Tool J-1183

If a check shows that the camber is out but the
kKing pin inclination is all right, it indicates a bent
wheel spindle which will have to be replaced.

Straightening Front Axle “I" Beam

When it iz necessary to straighten the front axle
“T" beam out of the vehicle, the gauge, J-1185, il-
lustrated in Fig. 45, should be used. The gauge
consists of two pins that fit in the king pin holes,
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These pins are tapered so that they properly fit
and center in the axle.

The firat operation in =traightening “I" beams,
iz to properly level the apring seats either on an
arbor press or with a bending bar. Assemble the
king pin pins into the holes in the end of the beam.
Place a cord on each pin and slide a square on the
spring scat until it touches the cord. Check from
the square to center of 1the spring centre bolt hole,
When {he axle is in proper alipnment the king pin
holez and the hole for the spring centre bolt in
the spring seats, are all in line.

Place the gauge on the spring seats and check
the angle of the pins apainst the face of the gauge.
When the king pin angle is correct, the pins will
be parallel with the face of the gaupe.

CAUTION—Do not heat front axle “I” beams
to straighten. Siraiphien them cold—heating
will change the metfal strength and weaken the
axle,

FRONT WHEEIL BEARINGS
Removal

1. Jack the vehicle up by placing the jack under
the front axle “T'" beam,

d

2. BHemove the wheel from the hub.

i

Eemove the cotter pin from the hub retaining
nut, and remove the nut, washer and hul,

4. Bemove the inner bearing aszembly and nil
seal by driving on a long =oft punch through
the wheel hub: make sure the punch restz on
the shoulder of the bearing outer race through
the slots cut away on the inzide of the hub
for this purpose,

5. Usze the zame procedure to remove thoe outer
bearing outer race,
Inspeciion

1. Wash all parts in gasoline or other suitable
cleaning fluid.

2. Examine all bearings, races, cones and rollera
carefully to make sure there is no cracking,
chipping or wear present.

3. Check the [it of the inner and outer hearing
cones and roller assemblies on the knuckle
zpindle: these should be free to turn, but not
loose enoupgh to permit excessive movement
between the bearing cone and spindle,

4. Examine the wheel hub to he sure there are
no burrs or dirt present that would prevent the
hearing racez from being pressed tightly
agrainst their seats inside of the wheel hub,

Replacement

1. Pressz the inner and outer bearing outer races
into the hub with an arbor press, making sure
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that they are started evenly and are pressed
tightly against the shoulder inside of the hub.

[

PPack the inner bearing cone and roller assem-
bly with grease as outlined in, “Lubrication
Section”.

Install a new inner bearing oil seal in the hub.

Install the oil deflector on the knuckle spindle
hehind the inner bhearing cone and replace the
hub.

5. Pack the outer bearing cone and roller aszem-
bly with grease as outlined in, “lubrication
section” and place it over the spindle and push
it into position in the hub,

CAUTION :—Dwo not pack the front hubs with
rrease between the hearings, as this increases
the possibility of grease leaking out onto the
brake linings,

6. Install the =spindle washer and retaining nut
and adjust front hub bearings as outlined
under, “Bearing Adjustment.”

Bearing Adjustment

1. Remove cotier pin from hub relaining nut and
using a tension wrench tighten retaining nut
to 3314 foot pounds, at the same time turning
hub to make sure that the bearings are seated.

2, Back off the nut 1/6 turn,

. If at this point a slot in the nut lines up with
a cotter pin hole, insert the cotter pin. If it
does not line up with the cotter pin hole, tight-
en nut until the cotter pin can be inserted in
the nearest cotter pin hole.

NOTE :—In order to proved for closer bearing
adjustment on these models, the cotter pin hole
in the spindle is drilled in both the vertieal and
horizontal plane.

With the bearing inner cup an caszyv-push fit on
the spindle and the nut a free-running fit on the
spindle threads, this will give an adjustment to-
ward the tight side. which will allow for settling
and working-in of the parts in service.

Front wheel bearings should never be set up
on the loose side, as such an adjustment does not
bring the rollers and races into proper contaect,

It iz well to note that the slight friction of a
new snugly fitting Tell retainer assemhbly will tem-
porarily produce a slight drag on the wheel, but
this is easzily recognized and need not be confused
with adjustment of the bearing. =pin the wheel,
making sure that all parts are in correct position,
then clinch cotter pin =securely.

STEERING CONNECTING ROD

The steering connection rod used on these
vehicles iz adjustable at both ends. The adjust-
ment iz to serew the plugs in tight then back off

Ly to L4 turn plus the amount necessary to insert
the cotter pin in the hole.

FRONT AXLE TIE ROD ENDS

The tie rod end used on C-15 iz illustrated in
Fig. 46.

Fig. 46—Front Axle Tie Rod Ends

With this type of tie rod end the adjustment
iz automatic. Normal wear is taken up by the
stud moving on a spherical seat and loosening or
rattling are prevented by the tension spring,
which bears against the ball.

STEERING KNUCKLE
King Pin Removal

1. Jack up the front of the vehicle and remove
the front wheel.

2, Remove the hub cap by taking out the six cap
gerews holding cap in place.

3. Remove the cotter pin from the outer bearing
retaining nut.

4, Remove bearing retaining nut, washer and
bearing. This will allow the wheel hub to be
lifted off the steering knuckle.

5. Remove the brake backing plate retaining nuts
from the inner side of the steering knuckle,
and remove the brake backing plate.

NOTE :—In order to prevent any strain being
put on brake hose while performing this opera-
tion, the brake backing plate should be wired
up to the frame.

6. Remove the steering arm nut located on the
front of the steering knuckle and drive the
steering arm out of the steering knuckle. Al-
ways use a proper threaded knock out tool
or a soft faced hammer to prevent damage to
the threads.

=1

Femove the lock ring, retainer and oil seal
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2. Examine all parts thoroughly for wear or

¢ —=s=——LOCK RING : damagre.
- RETAINER 3. Remove the shield from the thrust bearing,
a-—ﬁEAL Fig. 48, and blow out the bearing, being care-
ful not to rotate with air pressure as this is
KING PIN » not only dangerous, but is detrimental to the
s bearing. If necessary tap the open side of
s the bearing on a block of wood to remove any

particles of dirt remaining in the bearing.

4. Check the king pin hole in the end of the axle
“I"heam with a new king pin. If it iz worn
it should be reamed out and oversize king pins
installed,

ey b 2 : King I'in Bushing Hemoval and Replacement

I. If necessary {o fit an oversize king pin, ream
out the king pin hole in the “I" beam to the

_ . . . correct oversize before installing new bushings
felt from the top of the king pin as shown in in the steering knuckle, as the overzize may
Fig. 47. he sufficient to allow the old bushings to be

2. Drive out the king pin lock pin, Fig. 47, which reamed to the new oversize, providing they are
isz located in the end of the “I'" beam just below not chipped or cracked. 0"",‘;”-5”:9 king pins
the center of the king pin. This pin is tapered can be obtained in 0017, 0107, 0207,

Fig. IT—Steering Kouckle and King Pin

and must be driven out from the rear to the 2. If it is found necessary to remove the old bush-
front. ings a proper bushing puller should be used.

2. Drive the king pin out from the top, using a If this is not obtainable a steel drift slightly
brass drift slightly smaller than the king pin. larger than the king pin, but smaller than the
This will remove the lower expanzion plug as hole in the steering knuckle may be used to
well as the king pin and allow the steering drive out the old bushings.

knuckle to he removed from the “17 beam.

Inspection

1. Wash all the parts in a suitable cleaning fluid,
allowing them to stand long enough to remove
all hardened grease, oil or dirt.

Fig. 19—Reaming Steering Knuckle Bushings

3. DBefore installing the new bushings, the outer
edges should be filed lightly, This will allow the
bushing to be entered in the asteering knuckle
freely and square.

4. Line up the holes in the bushings with the
lubrication fitting holes in the steering knuckle
body, noting that the holes in the bushings are

Fig. 45—King Pin Thrust Bearing and Shield nearer one end than the other,
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3.

Press the bushings into place with an arbor
press, do not use a hammer as this will distort
ithe bushing,

To ream or hone the king pin bushing use
either an extra long tool, or one with a long
pilot, Fig. 49, 20 that the operation will keep
both bushings in correct alignment and wil}
not cause a binding when the king pin iz in-
stalled.

Kin I'in Replacement

I

2

Place the steering knuckle over the end of
the “I" heam.

Lubricate the steering knuckle thrust bear-
ing, and install it with the shielded =ide up
between the lower edge of the “I” beam and
the steering knuckle voke.

Hold the weight of the steering knuckle up
off the top of the axle “I" bheam and with a
feeler gauge check the clearance between the
top of the 1" beam and the steering knuckle
voke as shown at “A"™ Fig. 47. The clearance
at this point should not exceed 0067, If the
clearance is greater than 0068~ install steel
shims which are available in .005” and .015"
thickness.

‘C..'l

10.

NOTE :—These shims should be installed be-
itween the upper side of “I" beam and the
steering knuckle,

Lubricate the king pin and bushings; install
the king pin making sure that the cut away
slot is lined up with the lock pin hole in the
end of the axle “I" bheam.

Install the tapered king pin lock from the
front of the “I" beam and center punch
around the head to hold the pin in place.

Install a new expansion plug at the lower
end of the king pin.

Replace the oil seal felt, retainer and lock
ring on the top of the king pin, Fig. 47.

Heplace the brake backing plate using new
lock washers and tighten securely.

Replace the steering arm in the steering
knuckle. Tighten securely and install 2 new
cotter pin.

Replace the hub and drum assembly; install
the outer bearing, spindle washer and retain-
ing nut. Adjust bearings as outlined under
“Bearing Adjustment”.

SERVICE DIAGNOSIS AND CORRECTIVE METHODS

SYMPTOM AND PROBABLE CAUSE

Hard Steering

1. Front Axle shifted. (C-15).

2. Lackl of lubrication.

3. Excessive caster. (C-15).

4. TImproper Toe-in.

. Bent Frame.

£ Steering Gear improperly adjusted,

7. Tires under infiated.

Shimmy

1. Knuekle bearings loose or worn, (C-15}.
2. Tie rod loose.

3. Fromt axle shifted. (C-15).

4. Insufficient toe-in.

5. Excessive or insufficient caster. (C-15).
6. Improper load distribution,

7. Steering gear loose.

8. Tires unevenly inflated.

S
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REMEDY

Re-locate and tighten “T™ bolts to 110 ft. lbs.

Lubricate at following points:—
Tie rod ends.
Steering gear.
Steering connecting rods.
Steering knuckles.

Adjust caster to specifications.
Adjust Toe-in to specifications.
Straighten or replace.
Re-adjust.

Inflate tires according to specifications,

Replace bearings,

Tighten or replace worn parts.

Re-locate and tichten “U"™ bolts to 110 ft. 1bs.
Re-adjust.

ﬁdjuﬁt to proper caster.

Equalize load.

Adjust steering gear,

Inflate tires according to specificationa.



SYMPTOM AND PROBABLE CAUSE

Steering Wander

Exceszive or insufficient caster. (C-15).
Bent Axle parts,

Axle shifted. (C-15).

Front Wheel Bearings out of adjustment.
Tight Steering Gear,

Gk w1 e

6. Improper Toe-in,

Lubricant Leaks (4x4 Vehicles)
1. Leak at Housing Outer End Gasket or 0Qil Seal

r

Leak at Differential,

g

Leak at Pinion Shaft.
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REMEDY

1. Adjust to proper caster,

2. Replace bent parts.

3. Re-loeate and tighten “T boltz to 110 ft. lha,
4.  Adjust wheel bearings.

Adjust and lubricate steering rear and link-
age.

6. Adjust Toe-in to Specifications.

i

1. Replace gasket or seal according to instruc-
tiona,

Heplace Differential or Axle Housing Cover
Gasket.

3. Make sure axle housing vent is not plugeed.
Replace Seal if necessary.

b

For symptom and probable cause and remedy for Front Axle noises, refer to “Rear Axle”, Section
“H” of this Manual.

SPECIFICATIONS
Make ... ... G.M Toe-In—Inches ....... ... ......... Lgr = f
Tvpe ......... ceveeieevaov. . Reverse Elliott Steering Geometry (Toe-Out on Turnsg)
Caster—Degrees ......... ... ... ... 24 = 15 Outside Wheel—Degrees ....... .. J 20
Camber—Degrees . . ... .. ... .. ...... 1 =1 Inzide Wheel—Degrees ............ 23 =2
Kingpin Inclination—Degrees ... .... 7°10" = 1* Turning Angle ... . .. o aje

4 x 4 YEHICLES

I-Io_using ....................... Banjo Type
Drive .............. . ....Through Springs
Differential (See “Rear Axle Section”)
L i e Spiral Bevel
Ir-}ﬁ?_R&hU .......... See “Rear Axle” Section
Bearings .................... Tapered Roller
Pimion =haft
Bearing:
Imner ..................... Straight Roller
Outer ... ...........Double Tapered Roller

Universal Joint

Type—EBendix Weilss . ..

Firnt_Pins
Adjustment .. ... Shim to obtain 0057 load on
the pivot pin bearings

A" Constant Veloeity
6 Constant Velocity

Shim Thickness ... ... .......... 004, 031
Bearing ... ... Single Row Thrust Ball Bearing
Wheel Bearings

Inner and Outer ............. Tapered Roller
Adjustment . ... Shim to obtain 003" to 010~
Clearance

Turning Angle

Maximum Angle of Front Wheel
(5" joint) 26 degrees
(6~ joint) 30 degrees

SBteering Geometry

Front Wheel Camber ... ... ... ..., .. B2
Front Wheel Caster (except C-84) ...... 214°

(C-8A) ............ 23/
Front Wheel Toe-In . .. .. e Ly = e



