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Fig. 5 - Axle Shaft and Qil Seal in Position
(Wide Ring Gear)

NOTE: Thovoughly clean after using
emery cloth. Replace the shaft if the
scratches cannot be removed.

3. Examine the oil seal for damage. Re-
place if damaged, or if excessive leakage in-
dicates a faulty seal.

NOTE: On '"Wide Planetary Ring
Geav'' Models, examine the oil seal
drain hole in the axle housing for ex-
cessive leakage or obstruclion. Re-
Jevio Fig. 4,

INSTALLATION

1. Install the axle ‘shaft outer oil seal as
follows:

a. Thoroughly clean the oil sedl seat,

b. Lightly coat the outer edge of the oil
seal case with gasket cement.

c. Turn oil seal so the seal lip faces the
axle planetary.

NOTE: On axle housings used with
"Wide Ring Gear' planetaries, turn
the oil seal drain hole down to align
with the drain hole in the axle housing.
Refer to Fig, 4.

d. Carefully press the seal into position.

e. Remove any excess cement,

Reissued 3768 - Printed in U,5.A,

Fig. 6 — Axle Shaft and Oil Seal in Position
(Marrow Ring Gear)

2. Carefully insert the axle shaft in the axle
housing. See Figs. 1 and 2. Do not damage
the oil seal. Figs, 5 and 6 show axle and seal
in place,

3. Install the axle planetary assembly as

described in that heading. Be certain to check
planetary bearing pre-load.

4, Install the wheel and remove all blocks.

Fig. 6A - “‘Cup' Axle Shaft in Position
{Narrow Ring Gear — Narrow Drive Cover)
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CARRIER PLATE ASSEMBLY —Planetary Type Axle
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RETAIMING SCREWS

Fig. 7 — Carrier Plate Retaining Screw
Removal or Installation

REMOVAL AND DISASSEMBLY

1. Remove the 2 Allen-head screws attach-
ing the carrier plate to the axle housing. Re-
fer to Fig. 7.

NOTE: On vright-hand axle housing,
the pin securing the differential lock
actualing forvk to the diff. lock shaft
must be driven out as shown in Fig. 8.

2. Separate the carrier plate from the axle

Fig. B = Removing Differential Lock Shift Fork Pin

Fig. 9 — Removing or Installing Carrier Plate (Diff. Lock)

housing and carefully lift it from the axle shaft.
Avoid damaging the oil seal with the axle shaft
splines. See Figs. 9 and 10. Remove the act-
uating fork and diff. lock coupler from the R. H.
carrier plate as shown in Fig. 11, if tractor is
S0 equipped.

3. Remove the inner axle oil seal, if inspec-
tion shows that it is damaged or leaking.

4, Remove the differential carrier bearing
cone as shown in Fig. 12. (Non-diff. lock.)

Fig. 10 — Removing or Installing Carrier Plate
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Fig. 11 — Shift Fork and Diff. Lock Coupler
Removal or Installation

5. Right side differential loclk models only:
Remove the R, H. carrier bearing cup as shown
in Fig. 13.

NOTE: The beaving shield musl be
distorted and foirced away from belind
the bearing cup to permil fitting of the
pulley. Refer lo Fig. 14.

Fig. 12 — Carrier Bearing Cone Removal

Printed in U.S.A.

Fig. 13 — Carrier Bearing Cup Removal (Diff. Lock)}

INSPECTION

1. Examine the carrier bearing for damage
or excessive wear. Remove the bearing cup or
cone and press the cone into the cup. Rotate
the cone within the cup. If roughness or flat

Fig. 14 — Bearing Shield Removal

w
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Fig. 15 = Inner Axle Shaft Oil Seal Installation

spots are felt, replace both bearing cone and
cup.

2. Examine the carrier plate for warping,
cracks, and wear, particularly at the brake
contact surface.

3. Examine the oil seal drain hole in the
carrier plate and be certain that it is clear.
See Fig. 15. If evidence of excessive oil leak-
age exists, replace the oil seal.

4. Examine the inner axle oil seal for dam-

age or wear. Replace if required.

ASSEMBLY AND INSTALLATION

1. Install the inner axle oil seal. See Fig.
15

a. Thoroughly clean the oil seal drain
hole and the oil seal seat.

b. Coat the circumference of the oil seal
case with a light coat of gasket cement.

c. Turn the oil seal so the seal lips will
face the center housing.

d. Align the small hole in the oil seal
case with the o0il seal drain passage
in the carrier plate.

e. Press the seal in until it is flush with
the brake contact surface.

2. Left side only: Install the carrier bear-
ing cone with a suitable tool.

NOTE: The R.H. carvvier beaving cup
or cone and heaving shield, or shin(s),
will be installed aftey carvriev beaving
pre-load has been delevimined.

3. Carefully place the carrier plate over the
axle shaft (and diff. lock shaft on R.H. side of
differential lock models) and align the retain-
ing screw holes. Do not damage the oil seals.
Refer to Figs. 9 and 10.

4. Diff. lock side only: Install the roll pin
holding the shift fork to the shift rod.

5. Install the carrier plate retaining screws
and tighten to 15 to 18 ft,-1bs. torque.

6. Check carrier bhearing pre-load as de-
scribed under that heading of this divider tab
and install the axle housing assembly as de-
scribed elsewhere under the specific tractor
model.
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DIFFERENTIAL LOCK ASSEMBLY —Planetary Type Axle
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8 ] Fig. 18 — Removing or Installing Carrier Plate
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Fig. 16 - Diftferential Lock Mechanism . )
b. Remove the carrier plate as described

]2_ E}f; Fl_nﬁk Coupler g Camﬂou;?n; Plug : :
2 Sl ke b D Ll - under that heading. Refer to Fig. 18.
Pin (B4 Differential Lock Cam
+ Qe j& SMibing c. Lift the differential lock coupler and
b B e 18 e ocie Had operating fork from the carrier plate,
as shown in Fig. 19.
2. Remove the differential lock shaft as fol-
REMOVAL AND DISASSEMBLY lows:
1. Remove the differential lock coupler and a. Remove the differential lock coupler

shift fork as follows:

a. Drive the roll pin from the actuating
fork as shown in Fig. 17.

Fig. 19 ~ Shift Fork and Diff. Lock
Fig. 17 - Removing Differential Lock Shift Fork Pin Coupler Removal or Instollation

Printed ir U, 5.A. 7
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Fig. 20 — Compressing Differential Lock Engaging Spring

and operating fork as described in
Step 1.

b. Move differential lock arm to the en-
gaged position and hold there. Note
punch used in Fig. 20.

c. Tap tool MFN 684A m.rer the spring
caps and spring as shown.in Fig. 20.

SPECIAL TOOL
MEM 264 A

Fig. 21 -~ Differential Lock Shaft Removal or Installation

MAFM &84 A

MM &84 B

Fig. 22 — Special Tool MFN 684 in Use

d. Release differential lock arm.

e. Move the snap ring out of its groove
and slide the differential lock shaft
out as shown in Fig. 21. Be very
careful not to dislodge the spring
from the tool.

f. Fit tool MFN 684B into the spring and

|

1.
2
3. Com Lock Screw Nut
4,

Fig. 23 — Differential Lock Cap Assembly

Cam Actuating Shaft 5. Dilferential Lock Cam
Cam Leock Screw Hausirg

. 6. Com Return §
Cam Actuoting Shoft Bushing 7. Differentiol Lock Cam
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Fig. 24 — Differential Lock Arm Return
Spring Removal or Installation

tighten to prevent the spring from re-
leasing. Refer to Fig. 22.

3. Remove and disassemble the differential
lock cam and housing assembly as follows:

a. Remove the 4 capscrews attaching the
diff. lock cam housing and lift the
housing off.

b. Release the spring hook from the diff-
erential lock cam. shoulder as shown
in Fig. 24,

c. Loosen the lock nut and remove the
lock screw.

d. Withdraw the cam actuating shaft from
the housing and remove the cam and
the spring.

e. If the shaft bushing is excessively
worn, drive the old bushing and the
expansion plug out.

f. Loosen the arm or pedal clamping
bolt and remove from the shaft,

4. Remove the diff. lock shaft oil seal from
the carrier plate with a suitable puller (if dam-
aged or leaking and requires replacement),

INSPECTION

Examine all parts for damage or excessive
wear. Replace the necessary parts.

Printea in U,5.A.

Check the coupler dogs for breakage. Ex-
amine the shift fork for bent or broken fingers
and a worn or damaged shaft bore and roll pin
hole. Examine the diff. lock shaft for scoring
that would cause oil leakage at the shaft seal.

REASSEMBLY

1. Press a new bushing into position in the
pedal housing (flange inside).

2. Install a new expansion plug.

3. Install the diff. lock pedal shaft, cam,
and spring in the housing. Refer to Fig. 24.

a. Insert the pedal return spring and cam
in the housing and locate as shown in
Fig, 24.

b. Slide the shaft thru the housing, cam,
and spring until it contacts the expan-
sion plug.

c. Withdraw the shaft about 1/8", posi-
tion the cam against the housing and
tighten the lock screw and nut.

NOTE: The lock screw poinl fils in
the depression in lthe shaft.

d. Hook the return spring over the cam,
Refer to Fig., 24.

e. Lubricate both sides of the cam, and
the bore of the differential lock shaft,
with Multi- Purpose Lithium Base
Grease.

4, Install the differential lock shaft.

a. Remove the retaining bolt, (tool MFN
684B) from the shaft return spring.

“m e,%"
CAUTION: Be certain that the
t'cm“A '

spring is securely in place in
the spring velainer Tool MFN 684A so
the spring does not accidentally ve-
lease and causg¢ injury.

b. Insert the spring in the axle housing
and slide the slotted (or rounded) end
thru the axle housing and spring.

¢. Insert snap ring and continue sliding
the shaft into position. Refer to Fig.
21,
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d.. Position the snap ring in the groove
on the shaft.

e. Remove spring retainer Tool MFN
684A.
5. Install a new diff. lock shaft oil seal in

the carrier plate.

a. Coat the O.D. of the seal case with
gasket cement.

b. Press the seal into place with the seal
lips facing inward.

c. Remove excess cement.

d. Fill the seal lips with a good grade of
Multi- Purpose Lithium base grease.

6. Install the differential carrier plate. Re-
fer to Figs. 18 and 19.

NOTE; Install the diff. lock coupler
and the shift fork in the cavvier plate,

10

7.

then start the diff. lock shaft into the
oil seal. Align the shifl fork bore with
the shaft and wovk the cavviev plate
down. Align the voll pin holes in the
shift fork and shaft. Install the voll
pin. Be caveful not to damage {the
axle shaft and diffevential lock oil
seals.

Install the carrier plate retaining screws

and tighten to 15 to 18 ft.-1bs. torque.

8.

Install the diff. lock housing assembly on
the axle housing as follows (if axle housing in-

stallation permits):

a. Install a housing assembly gasket.

b. Install the diff. lock housing and in-
sert and tighten the 4 retaining cap-

screws to 50 to 55 ft.-1bs. torque.

NOTE: When a diffevential lock shaft
with a slotted end is used, be cevtain
that the cam fits into the shaft slot
when assembling.
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AXLE PLANETARY ASSEMBLY —"“Wide Ring Gear” (1.404" /1.409”)
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Fig. 25 - Axle Planetary Assembly — Wide Ring Gear
. Wheel Axle 10. Drive Axle Cover ' 19. Planetary Carrier Bushing
2. Drive Cover Oil Seol 11, Plonetary Ring Gear 20, Plonetary Carrier Bearing Cup Shim(s)
3. Wheel Bolt h 12. Plonetary Ring Gear Gaskets 21, 0il Filler Plug
4, Dust Shield 13, Axle Housing 22, Pinton Shoft Retaining Screw
5. Wheel Axle Bearing Cup 14, Sun Gear 23, Mcedle Bearing Rollers
6. Wheel Axle Bearing Cone 15, Planetary Corrier Beoring Cone 24. Spocer Washer
/. Bearing Suppert Split Ring 16. Planetary Carrier Bearing Cup 25, Planetory Pinion Shalt
8. Plonetary Carrier 17. Main Axle Shaft Outer Oil Seol 26. Plenetary Pinlan
9. Planetory Assembly Retalning Bolt, Nut and Washer 18. Maoin Axle Shoft 27, Thrust Washers

Most axle housings used with "Wide Ring
Gear' type planetary assemblies are 5-5/8"
deep at the fender mounting pads. Axle hous-
ings with casting numbers 894 773 M1 and
894 774 M1 are 5-1/8" deep at the fender
mounting pads.

REMOVAL

Before removal, examine the assembly for

Printed in U.5.4.

oil leakage from the wheel axle oil seal, the
ring gear seals and from the outer, main axle
shaft seal, If main axle shaft seal leakage is
present, it will appear from a drain hole in the
bottom of the axle housing beneath the oil seal.
Refer to "Disassembly'' and ""Inspection' head-
ings and replace the necessary parts.

1. Raise the axle housing, remove the wheel
and block the axle housing securvely,

11
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TOOTH CUTOUT

Fig. 26 — Removing Axle Planetary Assembly

2. Remove the drain plug and drain the axle
planetary case. Remove, or loosen the filler
plug to break the air lock in the case.

3. Remove the retaining nuts and lift the
planetary assembly from the axle housing as
shown in Fig. 26.

4, Remove the ring gear and the ring gear
gaskets.

5. Remove the inner axle planetary carrier
bearing cup from the axle housing as shown in
Fig. 27. If shims located behind the cup are
not damaged, save them for possible use when
pre-loading and reinstalling the planetary as-
sembly.

Fig. 27 - Removing Inner Axle Planetary Carrier Beoring

12

Fig. 28 - Planetary Pinion Shatt Removal or Installation

DISASSEMBLY

1. Remove the axle planetary as described
in "Axle Planetary Assembly Removal'. See
Fig. 26.

2. Remove the planetary gear from the
largest opening in the planetary carrier. Re-
fer to Fig. 28.

a. Remove the Allen-head setscrew that
retains the pinion shaft.

NOTE: The relaining screws ave fix-
ed in place with '"Loctite' in addition
to staking.

b. Lift out the pinion shaft with the aid of
a 3/8" UNF capscrew.

c. Slide the top thrust washer out first,
then the pinion and lower thrust wash-
er.

NOTE: Theve ave 58 loose needle
beavings in each pinion, separated in-
to two paths by a spacey washer.

3. Remove the sun gear.

4, Slide the nut, special tool MFN 265, thru
the opening in the top of the planetary carrier,
insert the forcing serew, MFN 764-3, and turn
in until the ball end is snug in the center of the
wheel axle. Refer to Figs. 29 and 30.
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Fig. 29 - Special Tool MFHN 265 and MFN 764-3
Installation or Removal

5. Force the planetary carrier from the axle
by turning the forcing screw in with a suitable
wrench.

Fig. 30 — Special Tool MFN 265 and MFN 764.3 in Position

Printed in LLSA,

Fig. 31 — Planetary Carrier

NOTE: It is necessary to secure the
wheel axle Lo prevent il from moving
while turning the forcing screw.

Lift the carrier from the axle and remove the
forcing screw and nut. See Fig. 31.

Fig. 32 - Drive Cover and Axle Assembly

13
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Fig. 33 - Removing Drive Cover and Axle Bearing Cone

6. Remove the split ring, (or snap ring)
from the wheel axle groove. Refer to Fig. 32.

NOTE: Some models made, use of a
1-piece snap ving,; most models utilize
a 2-piece split ring.

T. Pull the wheel axle bearing and planetary
assembly drive cover from the wheel axle as
shown in Fig. 33.

8. Remove the drive cover oil seal.

9. Remove the wheel axle bearing cup from
the drive axle cover.

NOTE: The oil seal must be removed
first to allow access lo the outside of
the bearving cup.

10. Remove the planetary carrier bearing
cone with a suitable puller.

11. Remove the remaining planetary pinions
from the planetary carriers previously de-
scribed in Step 2. Refer to Fig. 28.

12. Remove the carrier bushing if inspection

shows it is excessively worn. Refer to Fig.
34.

14

Fig. 34 - Axle Planetary Assembly

INSPECTION

1. Clean all parts in a suitable solvent and
dry thoroughly.

2. Examine the ring gear, sun gear and
planetary pinion for damage or excessive wear.
Replace any or all gears if required.

NOTE: Replace planetary pinions in
sels of 3.

3. Examine the main axle shaft splines for
damage or excessive wear. Replace if neces-
sary as described in this divider tab under
""Axle Shaft Servicing'.

4, Examine the wheel axle splines for
cracks, damage or excessive wear. Check the
axle flange and dust shield for warping and re-
place any broken wheel studs. Replace the
wheel axle if necessary.

5. Examine the planetary carrier bearing
for damage or excessive wear. Press the
bearing cone into the mating cup by hand, and
maintaining pressure, turn the cone. If rough-
ness or flat spots are felt, replace bhoth bear-
ing cup and cone.

6. Examine the planetary carrier for dam-
age or excessive wear. Particularly check the
internal splines and the pinion shaft bores.

7. Examine the planetary carrier bushing
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for damage or excessive wear. Replace if nec-
essary.

8. Examine the o0il seal drain hole in the
bottom of axle housing to see if it is plugged or
if excessive leakage indicates a faulty oil seal.
Clean the drain hole, taking care not to dam-
age the oil seal. Replace the oil seal if neces-
sary.

REASSEMBLY

1. Be sure that all parts are clean and dry.

2. Install the wheel axle bearing cup in the
drive axle cover with a suitable tool.

3. Carefully install a new drive cover oil
seal as follows:

a. Lightly coat the outside edge of the
seal case with gasket cement before
installation.

b. Locate the seal on the drive axle cover
with the open side of the seal facing in
and the felt dust seal to the outside.

c. Install the seal so that its inside edge
is from . 09" to. 12" from the outside
edge of the bearing cup. Refer to
Fig. 25. .

d. Coat the seal lips and fill the cavity
between the lips with a good grade of
Multi- Purpose Lithium Base Grease,
N. L.G.I. No. 2.

4. Carefully place the drive cover assembly
over the axle shaft. Do not damage the oil seal.

5. Press the wheel axle bearing into place.
Be cevtain that it is fully seated.

6. Install a split ring of the proper thickness
in the wheel axle groove. Refer to Fig. 35.
The ring may be selectively fitted, using the
thickest that will fit the groove, or determined
as follows, using the original snap ring:

NOTE: Some models used a 1-piece
ving. Most models and Paris use a
split ving.

a. Install a snap ring or split ring seg-
ment in the wheel axle groove.

b. Determine the clearance between the

Printed in 1J.5.A.

Fig. 35 — Measuring Gap Between Wheel Axle and Snap Ring

ring and the wheel axle groove with a
feeler gauge as shown in Fig. 35,

¢. Remove the ring and measure its
thickness with a micrometer.

d. Add the thickness. of the ring to the
thickness of the feeler gauge deter-
mined in Step b. This distance is the
gap between the bearing and the edge
of the wheel axle groove.

e. Find the gap determined in Step 6d
under "Gap'' in the Wheel Axle Retain-
ing Ring Table.

f. Select the split ring from the Table and
install. The ring number is etched on
each segment.

NOTE: Always install split ring seg-
ments of the same thickness.

WHEEL AXLE RETAINING RING TABLE

If Gap is: Use Ring No.

232" -~ 234" 0
L2341~ 236" 1
2361 — 238" 2
23817~ 240" 3
.2401" — 242" 4
L2421 -~ 244" 5
L2441 — 248" - 6
24617 — 248" 7
.2481" - 250" 8

7. Press the planetary carrier into position

on the wheel axle with a suitable press of at
least 20 tons capacity.

15
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NOTE: The countevbore of Planelary
Pinion Carrvier number 894 862 M1
may have a navvow, spring ving fitted
lo reduce the vadial floal of the wheel
axle vetaining vring. Use lhe spring
ving that is .200"/.220" wide with re-
taining ving muwmbers 0, 1 and 2. Use
a spyving ving .230'/.236" wide with
relaining ving number 3, 4, 5, 6, 7
and 8.

The spring ving must always be nav-
yvower than the width of the vetaining
ring used. This allows proper sealing
of the retaining ving against the plan-
etary carviey.

Do not use a spring ving on 894 862 Mz
planetary cavvier. An attempt to do
so will prevent sealing of the planetary
carrvier over the velaining ring.

a. Align the splines and start the carrier
onto the axle.

b. Using a press, force the planetary car-
rier into contact with the axle retain-
ing ring. The inner end of the wheel
axle will protrude about 1/8 of an inch
from the inside of the planetary carrier
when in position. Fig. 30, shows loca-
tion before pulling.

NOTE: Be careful not to dislodge the
split ving from the wheel axle groove
when pressing the planetary cavriey
into position.

8. Install the planetary carrier bearing cone
with a suitable press. Be certain that the
bearing cone is fully seated.

9, Install the planetary carrier bushing with
a suitable press. The bushing is prefinished
and should have an 1. D. of 2.3775" to 2.3823"
when installed.

10. Install the sun gear in the planetary
carrier.

11. Install each of the planetary pinions as
follows:

a. Place the 58 loose needle bearings in
the pinion in 2 rows of 29 bearings se-
parated by a washer. Use petroleum
jelly to hold them in position.

b. Place the planetary pinion, with needle
bearings in place, on the lower thrust

16

washer and slide into position in the
planetary carrier. Insert the top
thrust washer.

NOTE: The two lavge thrust washevs
must be installed in the lavge opening
in the planelary cavviev.

c. Clean the pinion shaft retaining screw
and the retaining screw hole with a
non-petroleum base solvent in prepa-
ration for installing the retaining
screw.

d. Coat the retaining screw with a locking
sealant such as '"'Loctite" grade EV

(purple).

e. Insert the planetary pinion shaft in the
carrier and thru the pinion with the aid
of a 3/8 UNF capscrew screwed into
the end of the shaft. Refer to Fig. 28.

f. Align the recess in the pinion shaft with
the pinion shaft retaining screw.

g. Install the screw and tighten to 10 to 13
ft.~-1bs. torque.

h. Stake the edge of the retaining screw
hole with a blunted chisel.

12. Install a new main axle shaft outer oil
seal as follows (if required as determined dur-
ing inspection):

a. Clean the oil seal drain hole and the oil
seal seat.

b. Lightly coat the outer edge of the oil
seal case with gasket cement.

c. Turn the oil seal so the lips (closed
side) face the axle planetary.

d. Align the small drain hole in the seal
with the drain hole in the axle housing.

e. Press the oil seal into position.
f. Remove any excess cement.

13. Using tool MFN 267Y determine the
shims necessary to pre-load the planetary car-
rier bearings to . 006" to . 016", See the para-
graph '"Planetary Bearing Pre- Load Adjust-
ment'' for procedures.

14. Install the axle planetary assembly, as
described under that heading.

-—_--_ﬂﬂ-_—-—--_-‘
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Fig. 36 - Axle Planetary with Ring Gear
Attached for Pre-Locd Adjustment

AXLE PLANETARY CARRIER BEARING
PRE-LOAD ADJUSTMENT—
Wide Ring Gear

Axle planetary carrier bearing pre-load
must be checked, and adjusted if necessary,
whenever the axle planetary assembly is re-
moved. Shims are installed behind the inner
planetary carrier bearing cup to arrive at the
correct pre-load of .006" to .016". Set {iool
MFN 267Y on a firm, level surface. Be sure
that the bearing seat in the tool is clean, and
will allow the carrier bearing to fit easily.
The larger of the two seats, without the adapter
ring, will be used for this planetary.

1. Remove the axle planetary assembly as
described in that heading.

2. Remove the ring gear and both ring gear
gaskets. Clean the gasket and ring gear mat-
ing surfaces.

3. Securely fasten the ring gear to the plan-
etary drive cover with 4 equally spaced bolts
and tighten to 50 to 55 ft.-lbs. torque., Refer
to Fig. 36.

4. Place the bearing cup in position on Tool
MFN 267Y as shown in Fig. 37. Leave all
shims out.

Printed in L.S.A,

Fig. 37 - Placing Bearing Cup in Special Tool MFN 267-Y

5. Turn the planetary assembly over and
seat the bearing cone in the cup as shown in
Fig. 38. Rotate the assembly back and forth
to center the bearing.

6. Insert a feeler gauge between each gauge
post and the ring gear and measure the gap as
shown in Fig. 38. Use the same thickness
feeler gauge in both positions.

7. Find the gap, measured in Step 6, in the
following Chart and select the correct shim(s).
Shims are available in .005", .010" and .015"
thickness.

8. Lift the axle planetary assembly from the
tool and remove the 4 bolts holding the ring
gear to assembly,

Fig. 38 — Measuring Gap between Ring Gear and Gauge Post

17
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‘AXLE PLANETARY PRE-LOAD SHIM CHART
(Wide Ring Gear Type)

Gap Measured Shims Required
.001" — 005" .030"
.006" - .010" .025"
011" — 015 020"
016" ~ 020" .015”
.021'" - 025" .010"
.026"' - .030" .005"
.031"" - 035" None

9. Place the shim(s) selected in the carrier
bearing cup seat in the axle housing and install
the bearing cup.

10. Complete the installation of the plane-
tary assembly as described under that heading.
INSTALLATION

1. Adjust the planetary carrier bearing pre-
load as described under that heading.

2. Install the carrier bearing cup, (if not
previously done) with the proper pre-load
shims behind it, in the axle housing. Be cer-
tain that the cup is fully seated.

18

3. Install a ring gear gasket in the axle
housing.

4. Install the ring gear on the axle housing
and insert the retaining bolts. Refer to Fig.
26.

NOTE: The cut-out (shoulder) povtion
of the ving gear teelh must face the
outside.

5. Install a ring gear gasket in the drive
cover.

6. Install the carrier assembly as shown in
Fig. 26.

7. Install the retaining nuts and tighten to 50
to 55 ft.-1bs. torque.

8. Install and tighten the drain plug.
9. Fill the planetary case to the filler plug
level with M-1129 or M-1129A lubricant. Cap-

acity is approximately 1 quart.

10. Install the wheel and remove the block-
ing and jack.
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AXLE PLANETARY ASSEMBLY —Narrow
Ring Gear (1.034"/1.029"”) (W/Wide Drive Cover)
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Fig. 39 - Axle Planetary Assembly — Narrow Ring Gear

1. Wheel Axle B. Meedle Roller Bearings 14. Retaining Plate Copscrew 22. Fill Plug

2. Axle "0"-Ring {loose) 15, Pinion Shoft Retoining Plate 23, Ring Geor Gaskers

3. Planetary Carrier Oil Seol 9. Planetary Ring Gear 16, Plonetary Pinion 24, Shim(s)

4. Dust Shield 10. Retaining Bolt, Nut 17. Main Axle Shaft Quter Oil Seal 25. Sun Gear

3. Outer Planetary Corrler and Waosher 18, Main Axle Shaft 26, S5plit Ring Retainer
Bearing Cup 11, Needle Beoring Spacer 19. Inner Plonetary Corrier Bearing Cone 27. Spilt Ring

6. Quter Planetary Carrier Bearing Cone 12, Breather (Shown Out of Position) 20. Inner Plangtary Corrier Bearing Cup 28. Thrust Woshers

7. Plonetary Drive Cover 13. Plonetory Pinion Shaft 21. Plonetary Carrier - 29, Wheel Balts

This heading covers the '"Narrow Ring Gear" sembly are 5-1/8" deep at the fender mounting

type axle planetary with a wide drive cover. pads.
This type is the same as installed with axle
planetary kit 1004 M91. REMOVAL
Axle housings used with this planetary as- Before removal, examine the assembly for
Printed in U.S.A, 19
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Fig. 40 - Axle Planetary Assembly — Narraw Ring Gear

oil leakage from the wheel axle 0il seal and the
ring gear seals. Refer to "Disassembly' and
"Inspection'" headings and replace the neces-
sary parts.

1. Raise the axle housing, remove the
wheel and block the axle housing securely.

2. Remove the planetary assen'lbly retaining
nuts. Partially remove the planetary assembly
and allow the oil to drain.

3. Lift the assembly from the axle housing.

4, Remove the planetary ring gear, retain-
ing bolts and shims.

DISASSEMBLY

1. Remove the axle planetary carrier bear-
ing cup located in the axle housing (if not pre-
viously done).

2. Remove the planetary pinion from the
large opening of the planetary carrier. Refer
to Fig. 40.

a. Remove the locking wire.

b. Remove the pinion shaft retainer bolt.

¢. Lift out the pinion shaft, with the pinion
shaft retaining plate.

20

Fig. 41 - Sun Gear Removal or Installation

d. Remove the planetary pinion and thrust
washers with the loose needle bearings.

Fig. 42 — Retaining Ring Removal

e mm mm mm mm mm mm mm mm mm mm mm m o Em Em mm mm mm
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Fig. 43 —~ Planetary Carrier Puller Setup

NOTE: Theve are 58 loose needle
bearings in each pinion, sepavated into
two paths by a spacer washevr.

3. Remove the sun gear through the large
opening. See Fig. 41.

4, Remove the shrunk-on ring with a chisel,
as shown in Fig. 42.

5. Remove the retaining ring (2 segments).
6. Press the wheel axle from the planetary

carrier using Special Tool MFN 2656 with MFN
764-3 forcing screw. Refer to Fig. 43.

 MFN 764-3
i

SPLIT RING

Fig. 44 — Plonetary Carrier PullerMFN265Y & MFN764.3

Installation or Removal

Printed in L1,5.A,

Fig. 45 — Planetary Carrier

NOTE: It is necessary to secuve the
wheel axle to prvevent it from moving
while turning the forcing scrvew.

a. Slide the nut, MFN 265, thru the open-
ing in the planetary carrier. Refer
to Fig. 44.

b. Start the forcing screw MFN 764-3 in
MFN 265 and turn until the nut is even-
ly centered in the carrier and the ball
is positioned in the axle center.

c. Insert a stay rod in the nut to prevent
the nut from turning.

d. Turn the forcing screw until the axle
is forced from the carrier.

e. Lift the carrier from the axle and re-
move the forcing screw and nut.

7. Remove the inner planetary carrier bear-
ing cone with a suitable puller.

8. Remove the outer planetary carrier bear-
ing cone with a suitable puller. See Fig. 46.

9. Remove the two remaining planetary pin-
ions, as described under Step 2.

10. Remove the planetary carrier oil seal

from the drive cover with a suitable puller.
Refer to Fig. 47.
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Fig. 4 - Removing Outer Planetary Carrier Bearing Cone

11. Remove the outer planetary bearing cup
with a suitable puller. Refer to Fig. 48.

INSPECTION

1. Examine the bearing cones and cups for
wear or damage. Press the cone into the mat-
ing cup and rotate while applying pressure. If
any flat spots or roughness are felt, replace
both bearing cup and cone.

2. Examine the sun gear and planetary gears

for damage or excessive wear. Replace if nec-
essary.

NOTE: Replace planetary gears in
sels of 3.

22

ML SEAL

Fig. 47 - Planetary Carrier Oil Seal Location

J. Examine the planetary ring gear for dam-
age or excessive wear. Replace if necessary.

NOTE: If there is extensive geaytooth
damage or wear, replace all gears.

4, Examine the axle shaft for damage or ex-
cessive wear. Replace if necessary.

5. Check the planetary outer case for cracks
and dented flanges. Replace if necessary.

BEARING CUP PULLER RECESS PLANETARY OIL SEAL

Fig. 48 — Drive Cover with Oil Seal and Bearing Cupin Position
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Fig. 49 ~ *‘0".Ring Position

6. Inspect the wheel bolts for breakage and
slripped or damaged threads. Replace if nec-
essary.

REASSEMBLY

1. Install a new, or serviceable, outer plan-
etary bearing cup in the outer case.

2. Install a new planetary carrier oil seal.
Refer to Fig. 47. Press the seal in until it is
flush with the outer edge of the drive cover.
Seals must face planetary.

3. Place the "O'"-ring seal on the wheel
axle. See Fig. 49.

4. Install the outer axle planetary carrier
bearing cone on the planetary carrier.

5. Carefully place the outer case over the
planetary carrier. Do not damage the outer
seal when fitting it over the planetary hub.

6. Press the wheel axle into the planetary
carrier far enough to install the split ring. In-
stall the ring. See Fig. 50.

7. Install the retaining ring over the axle
shaft and split ring as follows:

a. Heat the ring. Do not exceed 700° F.
(gun metal color). Use a temperature
indicating material such as "Tempil-
stix" to determine.

Frirted in U,5.A,

Fig. 50 — Pressing Planetary Carrier onto Wheel Axle

b. Place the ring over the end of the axle
shaft and the segmented ring. Be sure
that it is fully seated.

c. Allow to cool.

d. Install a new, or serviceable, bearing
cone on the inner end of the planetary
carrier,

NOTE: If a new bearing cone is in-
stalled, be sure that the mating cup
is also replaced.

8. Install the sun gear.
9. Install the planetary gears.

NOTE: In each gear theve arve 2 vows
of loose needle beavings separvaled by
a washey, There ave 29 vollers in
each vow. Use petroleum jelly to hold
them in position during assembly,

a. Insert the pinion shaft in each gear and
install the shaft retainer.

10. Install and tighten the retainer bolts to
30 to 35 ft.-1bs. torque. Install the lock wire.
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11. Adjust the axle planetary carrier bear-
ing pre-load to .005" to .012" as described
under that heading.

12. Install the carrier assembly as describ-
ed under that heading and fill with approximate-
ly 1 quart of M-1129 or M-1129A Ilubricant.

PRE-LOAD

Axle planetary carrier bearing pre-load must
be checked, and adjusted if necessary, when-
ever the axle planetary assembly is removed.
Segmented shims are installed on one or both
sides of the ring gear to arrive at the correct
pre-load. Set tool MFN 267Y on a firm, level
surface. Be sure that the bearing seat in the
tool is clean, and will allow the carrier bearing
cup to {fit easily. The smaller of the two seats
will be used for this planetary.

1. Remove the axle planetary assembly as
described in that heading.

2. Remove the ring gear and both ring gear
gaskets. Clean the gasket and ring gear mat-
ing surfaces.

3. Remove all shims from the ring gear,
drive cover and axle housing.

4, Fit the ring gear to the drive cover and
fasten in place with 4 equally 'spaced bolts.
Tighten the bolts to 50 to 55 ft.-1bs. torque (no
shims in place). ‘

5. Remove the inner planetary carrier bear-
ing cup from the axle housing.

6. Fit the bearing cup into the small seat in
tool MFN 267Y. BE CERTAIN THAT IT IS
. FULLY SEATED.

7. Turn the planetary assembly over and
seat the bearing cone in the cup as shown in
Fig. 51.

NOTE: This figure shows a different
planetary, but the procedure is simi-
lar.

Rotate the assembly to center the bearing.

8. Insert a feeler gauge between each gauge
post and the ring gear and measure the gap.
Use the same thickness feeler gauge in both
positions. See Fig. 51. This gap should be
from . 005" thru . 007" for proper bearing pre-
load.

24

Fig. 51 — Measuring Gap between Ring Gear
and Gauge Post — MFN267Y

NOTE: Maxinuun pre-load without use
of the tool is .012'". When tool MFN
267Y is used, a gap of .005" provides
a maximum of 010" pre-load, and a
gap of .007'" provides a manimunt of
012" pre-load.

9. Loosen the 4 bolts installed in Step 4 and
retighten after adding enough shims between
the ring gear and drive cover to arrive at a
. 005" thru . 007" gap between the ring gear and
the gauge posts.

NOTE: Shims ave available in ,002"
005" and 010" thickness. A com-
plete civeular shim is made up of 4
segments, Be certain thal each shim
is made up of segments of the same
thickness.

Determine shims as follows:

a. Subtract.006"” (average gap) from the
gap measured in Step 8.

b. Select a combination of shims that will
equal the figure found in Step a.

c¢. Loosen the 4 assembly retaining bolts
and insert the selected shims.

NOTE: Be caveful nol to overlap shim
ends.

d. Tighten the 4 retaining bolts and meas-
ure the gap as in Step 8. This gap
should now be from .005'" thru.007",
If the gap is not within this range, add
or remove shims as necessary.
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10. Remove the assembly retaining bolts

and carefully set the shim pack aside.

11. Install the planetary bearing cup in the
axle housing. Be certain that it is fully seated.

12. Complete installation of the axle plan-
etary assembly with the shim pack as describ-
ed under that heading.

NOTE: If several shims must be in-
stalled, place approximately half of
the total thickness of the shims on
each side of the ring geav. Stagger
the segment ends when 2 shims are
placed together.

INSTALLATION

1. Determine axle planetary carrier bearing
pre-load as described under that heading.

2. Install the carrier bearing cup in the axle
housing.

Printed in U.5.A,

3. Install a ring gear gasket in the axle
housing. ;

4, Install the ring gear on the axle housing
and insert the retaining bolts. The ring gear
is non-directional.

5. Install a ring gear gasket in the drive
cover.

6. Install the carrier assembly.

7. Install the retaining nuts and insert the
pre-load shims between the ring gear and the
axle housing and/or drive cover. Tighten the
nuts to 50 to 55 ft.-1bs. torque.

8. Fill the planetary case to the filler plug
level with approximately 1 quart M-1129 or
M-1129A lubricant.

9. Install the wheel and remove the blocking

and hoist. Tighten wheel nuts to 180 to 200
ft.-1bs. torque.\
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DRIVE PINION ASSEMBLY —Planetary Type Axle
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Fig. 54 ~ Loosening Bearing Retaining Nut
Fig. 52 — Drive Pinion Assembly — Sectional View

1. Pilat Beoring Retaining 5. Front Bearing Cone
Snap Ring 6. Spacer
2. Pilot Bearing 7. Drive Pinicn
1. Rear Beoring Cone 8. Bearing Retaining Nut
4. Pinion Bearirg Flonge 9, Tab Lock Washer _
NOTE: Proceed to "Ispection' if
there appears to be no veason for
Jurther disassembly.
DISASSEMBLY
' 4. Remove the pilot bearing retaining ring,
1. Raise the locking tab, as shown in Fig. as shown in Fig. 56.
53. .
' o NOTE: It will be necessary to start
2. Loosen the bearing retaining nut, as the bearing by dviving against the in-
shown in Fig. 54. ney vace so that theve is space to in-

stall the beaving pullev plate.

3. Remove the bearing retaining nut, tab
washer, spacer and bearing from the pinion
shaft, as shown in Fig. 55.

BEARING RETAIMING MUT

REAR BEARING CONE

Fig. 53 - Raising Lockwasher Tab Fig. 55 -~ Drive Pinion Disassembly
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PILOT BEARING

Falu

Fig. 56 — Pilot Bearing Snap Ring Removal or Installation

5. Press the pinion shaft from the pilot
bearing as shown in Fig. b57.

6. Remove the rear pinion bearing cone, as
shown in Fig. 58,

NOTE: The beaving must fivst be sep-
arated from the pinion using a ham-
mev and punch on the inside vace of
the bearing.

The pinion bearing flange assembly with the
two bearing cups is not to be disassembled for
service. The sleeve portion of the assembly is
machined after the bearing cups are installed

Fig. 57 — Removing Pilot Bearing

Printed in U.5.A,

Fig. 58 - Removing Rear Pinion Bearing Cone

and replacing either cup would alter the orig-
inal dimensions.

INSPECTION

1. Throughly clean all parts in a suitable
solvent and dry.

2. Examine the pinion teeth, splines and
threads for damage and excessive wear. Re-
place, if necessary, along with a matching ring
gear.

NOTE: Always wveplace drive pinion
and ving gear in matched sels.

3. Rotate pilot bearing, If any roughness,
flat spots, sticking, or looseness is felt, re-
place the bearing.

4, Check the tapered roller bearings by
turning the bearing cone in its mating cup while
applying hand pressure to the bearing. If
roughness, flat spots or sticking are felt, re-
place both bearing cones and retaining flange
with cups in place.

NOTE: Check manufactuver's number
on beaving cones to insurve covrect ve-
placement.

5. Examine the drive pinion retainer flange

assembly for a warped or damaged flange and
damage to the O.D. of the sleeve portion of the
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Fig. 61 — Tightening Bearing Retaining Nut

Fig. 59 — Installing Rear Pinion Bearing Cone

7. Examine the bearing retaining nut for
assembly. Replace if necessary, along with stripped threads, replace if necessary.
the mating bearing cones.

6. Examine the tab lock washer for an ex- REASSEMBLY
cessive number of broken tabs. Break off any
tabs that have been used. They will not hold a 1. Install the rear tapered roller bearing on
second time. Use a new washer if the remain- the drive pinion shaft as shown in Fig. 59.
ing tabs will not align with a slot in the retain-
ing nut. ' NOTE: Both beaving cups are install-

Fig. 60 ~ Installing Pinion Pilot Bearing Fig. 62 — Checking Pinion Bearing Pre-Load
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ed in the pinion vetainer flange during
production of the flange and are not to
be rveplaced without veplacing the en-
tive flange assembly,

If one bearing cup or cone is damaged,
both cones and the flange assembly
must be veplaced to avoid vunning a
new part against an old.

2, Install the pinion pilot bearing as shown
in Fig. 60. Use a section of tubing (socket
shown) to permit full seating of the bearing.
Be certain that tubing contacts only the inner
race.

NOTE: Install with chamfered I.D.
Jacing the snap ving grvoove.

3. Install the pilot bearing snap ring, as
shown in Fig. 56.

Printed in U.5.A.

4, Install the pinion shaft in the retainer
flange and assemble the front bearing, spacer,
tab washer and retaining nut on the pinion shaft
as shown in Fig. 55.

3. Tighten the nut enough to load the pinion
bearings to 18 - 22 in.-lbs. of torque on the
pinion shaft. Refer to Fig. 61.

NOTE: This is the torque requived to
turn the pinion shaft, not that requived
to tighten the velaining nut.

6. Check the bearing pre-load using atorque
wrench as shown in Fig. 62. Tighten or loosen
the bearing retaining nut to obtain 18 - 22
in.-1bs. of torque.

7. With bearing pre-load set, bend a tab on

the lock washer into a mating slot in the bear-
ing retaining nut.
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DIFFERENTIAL CARRIER ASSEMBLY
(45-Tooth Ring Gear)—Planetary Type Axle
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Fig. 63 - DiHerential Assembly - Sectional View.-W/Diff. Lock Fig. 64 — Differential Assembly — Partial Section
; Eﬁg (Eg;r . H] lll_'llffen.‘rwiulll Gear{s) - Non-Diff. Lock
/ vet [Bolt) . Thrust Washer{s) L - .
= H. Ditforential 17 i tal Cose 1. Differentinl Ad r 3. Pre-Lood Shim{s}
5 L o O,
{, L.H. Cerrier HBearing Cone 14, R.H, Carrier Bear'ng Cup
5 L.H. Carrier Bearing Cup 15 R.H. Carrier Bearing Cone
6, Main Axle Shaltis) I4. D!fferential Lock Coupler Cap
7. Carrier Plate 17. Carrier Plote
3}. f[\)!crvf:! Geor i :g. g’,caring Shield
9, Ditterential Cross . Side Ge :
m a. Remove the bolts attaching the ring
gear to the differential case.
DISASSEMBLY } NOTE: '"Loctite' has been used in as-

sembling the bolis.

1. Remove the ring gear as follows:

b. If the ring gear is riveted to the differ-
ential case, drill part way thru the
butt end of the rivet and drive the rivet
out with a punch.

2. Remove the right, non-differential lock,
carrier bearing cup, using a suitable puller as
shown in Fig. 65, or remove the diff. lock
bearing cone as shown in Fig. 66,

Fig. 65 — Removing R.H. Carrier Fig. 66 — Removing R.H. Carrier Fig. 67 — Removing Differential
Bearing Cup {Non-Diff. Lock) Bearing Cone (Diff. Lock) Case Capscrews
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Fig. 68 — Differential Lock Coupler
Cap Removal or Installation

Fig. 62 — Differential Case Adapter
Remowal or Installation

liin : ﬁ‘- il I flf !’ub 4 L S

Fig. 70 — R.H. Differential Case Half
Removal or Installation

Fig. 71 — Thrust Washer Removal
or Installation

Fig. 72 ~ R.H. Side Gear Removal

or Installation

Fig. 73 - Differential Cross, Pinions
and Thrust Washers Removal
or Installation

Sl

i

Fig. 74 - L.H. Side Gear Removal
or Installation

3. Remove the differential case capscrews.
Refer to Fig., 67.

NOTE: Remove the lock wire used on
some assemblies befove removing the
case capscrews.

4, Remove the differential lock coupler cap,
or bearing adapter, as shown in Figs. 68 or 69.

Printed in U.5.A.

Fig. 75 = L.H. Thrust Wosher Removal

or Installation

" wL g = o

Fig. 76 -~ L.H. Beoring Cup Removal
or Installation

5. Remove the right-hand differential case
half as shown in Fig. 70.

NOTE: Mark the case halves if no
match marks ave present,
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6. Lift off the side gear thrust washer as
shown in Fig. 71.

7. Remove the differential side gear as
shown in Fig. 72.

8. Remove the differential cross, pinions
and pinion thrust washers as shown in Fig. 73.

9. Remove the other side gear and thrust
washer as shown in Figs. 74 and 75.

10. Remove the left carrier bearing cup as
shown in Fig. 76.

INSPECTION

1. Clean all parts with a suitable solvent
and dry thoroughly.

2. Examine the ring gear for cracks and
warpage. Note if the teeth are damaged or ex-
cessively worn. Replace, if necessary, as
part of a matched ring gear and pinion set. DO
NOT replace ring gear alone,

3. Examine the carrier bearing cups and
cones for damage or excessive wear. Place
the bearing cone in its mating cup, press the
cone firmly against the cup, and rotate the
cone back and forth. If roughness, flat spots
or sticking are felt, replace both the cup and
cone. ¢

4. Examine the differential case.halves for
damage or excessive wear. Check carefully
the bores that the side gears, and the differen-
tial cross, fit into. Also check the spherical
seat beneath the differential gear thrust wash-
ers. - Replace case halves if required.

NOTE: Case halves ave available in
malched sets only,

5. Examine the side gears for damaged or
excessively worn teeth and internal splines.
If replacement is required, replace both side
gears at the same time.

NOTE: Check the number of internal
splines in the side gear befove obtain-
ing replacement parts.

6., Examine the differential gears for dam-
aged or excessively worn teeth. Check the
gear bores and spherical face for damage and
wear. Replace if necessary.

NOTE: Replace all 4 differential
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Fig. 77 - Tightening DiHerential Case Capscrews

gears even if only one appears dam-
aged.

7. Examine the differential cross for dam-
age or excessive wear. Replace if necessary.

8. Examine the differential lock coupler cap
for damaged or worn coupler dogs and bearing
seat. Replace if necessary.

REASSEMBLY

1. Install the ring gear on the left differen-
tial case half.

NOTE: Always install a new ving gear
with a new dvive pinion in a matching
set.

a. Place the ring gear on the differential
case, teeth toward the case center.

b. Thoroughly clean the special ring gear
attaching bolts and nuts.

c. Insert the bolts, (heads in the ring
gear) and apply a locking sealant, such
as ""Loctite", grade AV (red), to the
threads.

d. Install the nuts and fighten to 110 to 120
ft.-1bs. torque.

2. Install a new side gear thrust washer and
the side gear in the left differential case. Re-
fer to Figs. T4 and 75. Install long side gear
in left differential case on differential lock
models.
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3. Install new differential pinion thrust
washers after placing the differential pinions
on the differential cross. Install this assembly
in the differential case. Refer to Fig. 73.

4, Install the right side gear. Refer to Fig.
72.

5. Install a new side gear thrust washer.
Refer to Fig. T1.

6. Install the right-hand differential case
half. Refer to Fig. 70.

Printed in U.5.A.

7. Install the differential lock coupler cap,
(or differential adapter on non-diff. lock
models). See TFigs. 68 or 69.

8. Install the 8 differential case capscrews
and tighten to 76 - 85 ft.-1bs. torque. Refer to
Fig. 77.

9. Install the right-hand carrier bearing
cone (or cup on non-diff. lock models) with a
suitable step plate.

10. Install the left-hand carrier bearing cup

with a suitable step plate. Be certain that the
bearing cone and cup are fully seated.

33



MASSEY-FERGUSON

INDUSTRIAL TRACTORS

DIFFERENTIAL CARRIER BEARING PRE-LOAD
ADJUSTMENT—Planetary Type Axle Assembly

Fig. 78 — MFN 245UK Pre.Load Tool (As Used
for Planetary Type Axles)

1. Gouge Spools (Short) 4. Clamping Bar
2. Special Nuts and Washers 5. Certering Hub

!Short! &. Adonter gh?t'vf: {Smell)
3. Loading Screw 7. Center Pin

Carrier bearing pre-load should be checked
whenever either axle housing assembly is re-
moved, and muSt be checked and set when car-
rier plates, carrier bearings, differential car-
rier or center housing is replaced. Measure-
ment and setting must be done only on the
right-hand side of the tractor. The left-hand
axle housing assembly must be in position be-
fore proceeding. Refer to Fig. 78, Special
Tool MFN 245UK. This figure shows only the
parts required for planetary type axles.

1. Remove the right-hand axle housing as-
sembly and gasket, (if not previously done), as
described under "Axle Housing Assembly Re-
movel'' for each tractor model.

2. Remove the right-hand carrier bearing
cup or cone, from the carrier plate (if not pre-
viously done). Refer to "Carrier Plate Assem-
bly' in this divider tab for details.

NOTE: The bearing shield must be
distorvted, and forced away from be-
hind the beaving cup to pevmit fitting
the puller.

3. Thoroughly clean the center housing sur-
face around the studs where the clamping bar
and gauge spools are to be attached. Refer to
Fig. 80.

4. Slip the adapter sleeve MF 245D/11 (with
the smaller O.D.) over the centering hub.

5. Hold the carrier bearing cup (or cone on
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CENTERING HUB
WITH SLEEVE

Fig. 79 ~ Locating Bearing on Centering
Hub (Mon-Diff. Lock)

non-diff. lock models) in position on the cen-
tering hub. Insert the centering hub in the diff-
erential carrier and push the hub in until the
bearing cup is located on the bearing cone. Re-
fer to Figs. 79 and 80,

6. Install the clamping bar over the center-
ing hub and the two center housing studs as
shown in Fig. 81.

Fig. 80 — Locating Bearing an Centering Hub (Diff. Lock)
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LOADING SCREW

CLAMPING BAR

Fig. 81 - Installing Clamping Bar

IMPORTANT: Tuvn the loading screw
out so the screw does not conlact the
centeving hub.

7. Attach the clamping bar with the special
nuts and washers and tighten.

8. Screw the two short gauge spools onto the
center housing studs shown in Fig. 82. Tighten
to 20 ft.-1bs. torque.

NOTE: Use the end of the spool with
the deepest thread location.

9. Tighten the loading screw to 20 ft.-1bs.

torque, while turning the differential. Refer to
Fig. 83.

GAUGE SPOOLS

CLAMPIMG BAR
LOCATION STUDS

Fig. 82 — Clamping Bar and Gouge Spool Locations

Ptinted in U.S5.A.

Fig. 83 — Tightening Looding Screw

10. Place the straightedge across the gauge
spools, and with a feeler gauge, measure the
gap between the center pin and the straight-
edge. Refer to Fig. 84.

NOTE: Carefully store the straight-
edge after use to prevent damaging it,

S i
il TR

Fig. 84 — Measuring Center Pin — Straightedge Gap
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Fig. B5 — Bearing Shield Identification

11. Refer to the shield, or shim, selection
chart, and choose the proper part. Differen-
tial lock models require the use of a bearing
shield at least . 030" thick. Shields are avail-
able in .005" increments from .030" thru
. 050", Use only one shield at a time. Non-
differential lock models require use of one or
more . 005" shims.

DIFFERENTIAL LOCK BEARING SHIELD CHART
Use Shield Shield

w Gap is:

hen Bap.is Thickness Identification
030" - .034" .030" Ne Dots
035" - .0%" .035"” $ 1 Dot
040" — 044" .040"" 2 Dots
045" — 049" 045" _ 3 Dots
050" - .054" 050" 4 Dots

If a thicker shield is required than is shown

in the chart, a differential case shim may be

~ installed between the right differential case and

the coupler cap (or adapter on non-diff. lock).

After the shim has been installed, perform
pre-load adjustment again.
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NON-DIFFERENTIAL LOCK BEARING SHIM CHART
When Gap 1 Use Shim Shims
Thickness Required
.000™ —~ .004" None 0
.005" - 009" .005" 1
010" ~ 014" 010" 2
015" - .019" .015Y 3
020" — 024" 020" 4
.025"" &% Up .025" 5

NOTE: If theve is less than . 030" gap
in Step 10 on a diffevential lock model,
oy interference belween the stvaight-
edge and the center pin on non-differ-
ential lock wmodels, vecheck diffeven-
tial carvier for covrect assembly and
left carrviev beaving for propev seatl-
ing, Check to see that theve ave no
shims undevr the left cavviev beaving
or the diffevential adaptev. Be sure
that a gasket is installed on the left
side of the axle housing.

12. Loosen the forcing screw and remove
tool MFN 245UK from the center housing.

13. Install the shim(s) or shield selected
from the chart. '

a. Differential Lock: Place the bearing
shield in the carrier plate with the dish
down and install the carrier bearing
cup. Be certain that the bearing is
fully seated.

b. Non-differential Lock: Place the bear-
ing shim(s) in position on the bearing
cone seat, and install the carrier
bearing cone. Be certain the bearing
is fully seated.

14. Install a new center housing gasket and
install the axle housing assembly as described
in that heading under the specific tractor
model.
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RING GEAR AND PINION BACKLASH
ADJUSTMENT—Planetary Type Axle

Ring gear and pinion backlash may be adjust-
ed on new ring gear and pinion installations by
use of shims between the ring gear and the diff-
erential case half. Shims 190 027 M1 (. 003")
and 190 028 M1 (. 007'") are available for this
adjustment,

NOTE: Do not adjust backlash on a
ving geav and pinion that have been in
service. When backlash is changed on
worn-in assemblies, the tooth contact
pattern established by normal wear is
alteved. Awny change from the wear
pattern creates high stress points on
the teeth and can cause eavly failure
of the ving geay and pinion.

Measure and adjust backlash to .003" to
. 019" after carrier bearing per-load has been
set and the axle housings installed.

1. Remove the hydraulic lift cover or top
cover (if not previously done).

2. Attach a dial indicator to the center hous-
ing and rest the dial indicator on a ring gear
tooth at the pitch diameter of the gear, on a
line toward the center of the differential. Re-
fer to Fig. 86.

NOTE: The pitch diameteyr is approx-
imately half way between the inner
and outer diameters of the gear teeth.

3. Hold the drive pinion stationary and turn
the ring gear to contact the pinion.

4, Zero the dial indicator or note the indi-
cator reading.

5. Rotate the ring gear away from the pinion
until it makes contact again with the drive
pinion. Note the dial indicator reading. Check
backlash at four equally spaced points on the
ring gear., Backlash should be from .003" to
. 019", If it is not within this range, add or
remove ring gear shims to obtain the proper
backlash as follows:

a. Remove the differential carrier and re-
move the ring gear as described in
"DIFFERENTIAL CARRIER ASSEM-
BLY".

b. Install the proper shim(s) between the
differential case half and the ring gear.

Printed in [J.5.A.

Fig. 86 ~ Ring Gear and Pinion Backlash Measurement Setup

NOTE: Backlash is changed by ap-
proximately the same amount as the
thickness of the shim vemoved or in-
stalled. Adding shims decveases
backlash, removing them increases
backlash.

¢. Reinstall the ring gear and differential
carrier as described in '"DIFFEREN-
TIAL CARRIER ASSEMBLY".

d. Check backlash again in four places.
If not within the range given, again re-
move the differential carrier and make
the necessary shim corrections.

e. Reinstall the hydraulic lift cover or top
cover as described under the proper
heading for the appropriate tractor
model.

Insufficient backlash may be caused by any
one, or all of these items.

1. Too many shims between ring gear and
differential case half. Remove the number of
shims necessary to arrive at the proper back-
lash.

2. Lack of a left-hand center housing-to-
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axle housing gasket. Install a new gasket and
tighten the attaching nuts to 76 to 85 ft.-1bs.
torque, and check carrier bearing pre-load as
described under that heading.

3. Left-hand carrier bearing cup or cone is
not fully seated. Be sure the cup and cone are
pressed fully against their seats. Remove any
shims that may have been placed under the
bearing cup or the bearing cone. Bearing cup
shims were not originally fitted behind the left-
hand carrier bearing cup, but may be used to
decrease backlash.

Always fit shims behind the right-hand car-
rier bearing when establishing carrier bear-
ing pre-load.

Perform the carrier bearing pre-loadadjust-
ment (as described under that heading) again if
a gasket is installed between the center housing
and the axle housing, or if the bearing cup or
cone is repositioned.

ALTERNATE BACKLASH ADJUSTMENT PROCEDURE

The following method of moving the ring gear
in relation to the drive pinion may be used.
This method requires the shifting of carrier
bearing shims from one side to the other
AFTER CARRIER BEARING PRE-LOAD HAS
BEEN SET. .

On non-differential lock mbdels, a-shim may
be removed from beneath one carrier bearing
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cone and reinstalled under the other. On diff-
erential lock models, the carrier bearing
shield must be changed, and shim(s) equal to
the change of shield thickness added to, or re-
moved from behind the leff carrier bearing
cone.

NOTE: Shim No. 892 180 M1 (.005")
is used,

Carrier bearing shims can be used to de-
crease backlash if the right-hand bearing
shield is at least .035" thick. (The thinnest
shield available is .030" thick.) In this case,
install the next smaller shield (. 030") and in-
stall a shim behind the left-hand carrier bear-
ing, equal to the change in thickness of the
bearing shield.

Backlash may be increased by removing
bearing cup shim(s) from behind the left car-
rier bearing cone; if any ave installed, and
adding this shim thickness to the right carrier
bearing shield, cr shim, thickness. Use the
appropriate shield or shim(s).

One extra center housing gasket may be add-
ed to the side that does not have a shim to re-
move. One extra gasket will approximately
balance a .005" shim (compressed thickness
of one gasket is about . 006'").

NOTE: Be cevtain that the shim thick-
ness added to one side is equal to the
thickness vewmoved from the othey.
This must be done to maintain corvect
cavvieyv beaving pre-load.
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AXLE PLANETARY ASSEMBLY — Narrow Ring Gear
(1-1/32") With Narrow Drive Cover (.90")

IDENTIFICATION

Axle planetary assemblies with ring gear and
drive cover having the external measurements
shown, contain an assembly with a sun gear in-
tegral with the axle shaft, This main axle shaft
is sometimes referred to as '"cup'" or '"bell"
ended. The main axle shaft has 39 splines on
the inner end. Early production axle assem-
blies used a 19-spline axle.

The axle housing that this assembly is at-

tached to is 5-1/8" deep at the fender mounting
pads, has a breather at the top and a filler plug
located at the front of the axle housing. No oil
drain hole is present under the outer main axle
shaft oil seal.

This type of planetary pinion carrier may
have either two or three planetary pinions.
Both the two and the three pinion assemblies
are serviced and pre-loaded in the same way.
The Tractor or Unit Model determines which
one is used,

S ey 10
d _ 1l
; . 12

% * 13
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Fig. 87 — Axle Planetary Assembly — Sectionol View — Narrow Ring Gear — Narrow Drive Cover

Reissued 3/68 — Printed in 1,5, A,

1, Wheel Axle 8. Bolt 14, Spocer Wosher 20. Snep Ring 26, Becring Race

2, Drive Cover 9. Ring Gear Gaskets 15, Axle Housing Beering Cup 21, Thrust Wosher 27, Pre-Lood Shim{s)

3, Plenetary Carrier 10, Needle Rallors (58) 16, Mair Axle Shatt Beoring Cone 22, Meedle Rollors (68) 28, Slecve {loosa)

4. Planetery Pinian Shofr 11, Filler Flug 17. Moin Axle Shaft Qil Seal 23, Spherical Beoring Cup 2%, Beari=g Support Split Ring
5, Snap Ring 12, Axle Housing 18, Main Axle Shakt 24, Spherical Bearing Cone 30. Wheel ixh} Becring Cone
&, Flanetary Pinlon 13, Thrust Washers 19, Roller Spacer Washars 25, Thrust Becring 31. Drive Cover Bearirg Cup
7. Ring Gear a|

32, Drive Cover Ol Seal
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Fig. 88 — Axle Planetary Assembly — Front View

NOTE: These axle planetary assem-
blies may be serviced with like pavis,
but may also be converted lo lhe
"Narvow Ring Geay with Wide Drvive
Cover (1.13') type (sometimes called
"Hybyid' axles).

The main axle housing and the ving
geay from the existing planelavy arve
used with the new parts. If the dif-
ferential side geavs and differential
lock coupler have 19 splines on the
inner end, they must also be replaced
with like pavts having 39 splines to
accomodate the 39 spline wmain axle
shaft used in the "Wide Drive Cover'
iype planetary. Refer to the Narvow
Ring Gear Planetary page in the Pavts
Book for a Tractor such as the MF
302-304 or MF 356. :

REMOVAL ;i

Before removal, examine the assembly for
cil leakage from. the wheel al€oil seal, and
the ring gear seals. If the outer, main axle
shaft seal is damaged, the brakes are likely
malfunctioning, If leakage is present, deter-
mine the cause and replace the damaged seals
or parts, Always install new seals when a
complete overhaul is done.

1. Raise the axle housing, remove the wheel

and block the axle housing secuvely.

2. Drain the planetary case.

3. Remove the axle planetary assembly re-
taining nuts, lift the planetary assembly from
the axle housing and remove the planetary ring
gear,

38b

Fig. 89 -~ Planetary Assembly Removed

4, Remove the axle shaft. Set the brake to
prevent the brake discs from dropping out of
alignment.

IMPORTANT: Do nol damage the oil
seal when vemoving the axle shaft.

5. Remove the bearing cup from the axle
housing.

6. Remove the ring gear gaskets and thor-
oughly clean the gasket mating surfaces as well
as the metal mating surfaces.

DISASSEMBLY

Place the assembly on a sturdy work surface
with the wheel bolts down.

Fig. 90 — Axle Housing With Axle Shaft in Place
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Fig. 91 - Spherical Bearing and Thrust Bearing
Removal or Installation

1. Remove the snap ring and thrust washer
from the end of the wheel axle. Referto Fig. 91.

2. Lift the spherical bearing cone with
needle bearings and thrust bearing from the
axle shaft.

NOTE: There are 68 beaving needles
inside the sphevical cone, separvated
into two rows of 34 each. A spacer
washer is used between the rows and
on each end,

3. Remove the thrust bearing race, shims
and the wheel axle sleeve,

4, Lift the planetary carrier assembly from
the axle shaft,

NOTE: Some planetary carviers ave

Fig. 92 - Planetary Carrier Assembly Removed

Reissued 3768 — Printed in 1.5.A,

Fig. 93 — Bearing Support Ring Removal or Installation

held on the wheel axle with a snap
ring. Remove the snap ving if present.

5. Remove the split ring (bearing support
ring) from the axle shaft.

6. Press the wheel axle from bearing cone
as shown in Fig, 94,

7. Remove the drive cover oil seal and the
outer wheel axle bearing cup.

8. Remove the planetary pinions.
a. Remove the snap ring from the pinion
shaft and press the shaft out as shown
in Fig. 95.

b, Slide the pinion and the two thrust
washers from the carrier.

NOTE: There ave 56 loose bearing
needles inside each pinion.

9. Remove the spherical bearing cup from
inside the axle shaft. Refer to Fig. 96.

Fig. 94 — Wheel Axle Removal
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Fig. 95 —~ Planetary Pinion Shaft Removal

10. Remove the bearing cone from the axle
shaft. Refer to Fig. 97.

INSPECTION

Thoroughly clean and dry all parts before
inspection,

Examine the bearing cones and cups for wear
or damage. Press the cone into the mating cup
and rotate while applying pressure. If flat
spots or roughness are felt, replace boll bear-
ing cup and cone.

Examine the planetary ring gear and plane-
tary gears for damage or excessive wear,

Fig. 96 — Spherical Bearing Cup Removal

3Jad

Y

i SR

PRT——— SR

Fig. 97 — Axle Bearing Cone Removal

NOTE: Replace planctary geavs in
sels. Do nol replace only ome. If
theve is extensive geav toolh damage
or wear, veplace all gears, inclitding
the axle shajt with integval sun geav.

Examine the axle shaft for damage or exces-
sive wear, Check all splines and oil seal
surfaces,

Examine the drive cover and the axle housing
for cracks and dented flanges. Examine the
wheel bolts for breakage and stripped or dam-
aged threads. Replace thé necessary parts.

HEAVY-DUTY BEARING INSTALLATION

When a heavy-duty bearing has been installed
in the drive cover, it should be identified by
the number 192 158 M1 stamped on the outer
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face of the drive cover in the bolt circle. This
modified drive cover has the bearing cup seat
machined approximately 7/8" deep. The stand-
ard drive cover bearing seat is approximately
3/4" deep.

Install the oil seal for the modified cover so
that the seal case rests against the edge of the
bearing cup, after the bearing cup is fully
seated. Position the oil seal lip toward the
planetary carrier. Be sure that the drive
cover is correctly identified and check the
Parts Book carefully to be sure the right parts
are ordered.

REASSEMBLY

1. Install the bearing cup in the drive cover,
Be certain that it is fully seated. Check to see
if a standard or heavy-duty bearing is required.

2. Install a new oil seal in the drive cover.
Position the seal with the lip toward the plan-
etary carrier. Use a non-hardening gasket
cement (or hydraulic type "Loctite" sealant) on
the seal O.D. before installing.

NOTE: On modified dvive covers, the
oil seal will vest against the rear of
the bearing cup.

3. Install the planetary pinions, Refer to

Fig. 28 — Drive Cover Qil Seal Installation

Reissued 3768 — Printed in UL5.A,

Fig. 99 - Special Tool MF-11 Positioned

Fig. 95. Position the two rows of needle bear-
ings in each pinion. Use a heavy grease or
petroleum jelly to hold them in place (29 need-
les in each row), Place a spacer washer be-
tween the two rows. Fit the pinion with needle
bearings and thrust washers into place in the
planetary carrier, then press the pinion shaft
into place. Install the snap ring(s) on the pin-
ion shaft.

4, Place Special Tool MF-11 over the wheel
axle splines, lubricate the seal lips with grease
and slide the drive cover over the wheel axle.
Remove the Special Tool,

5. Press the wheel axle bearing cone onto
the axle shaft far enough to install the split
ring., Refer to Fig. 100, Install the split ring.

IMPORTANT: Install the split ring
with chamfeved I.D. up (toward the
planetary cavriev). Refer to Fig. 93,

Fig. 100 - Wheel Axle Bearing Cone Installation
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Fig. 101 = Pre-Load Shim Installation

6. Press the wheel axle out, forcing the
split ring into contact with both the bearing
cone and the axle splines,

IMPORTANT: This is necessary to
accuvately set beaving pre-load.

7. Place the planetary carrier on the wheel
axle. (Install the snap ring, if used.)

8. Place the wheel axle sleeve on the wheel
axle.

9. Install several shims (about .040" total).
This is necessary to provide a clearance when
using Special Tool MFN 267Y for determining
planetary bearing pre-load. Refer to Fig. 101.

10. Install the thrust bearing race and the
radial thrust bearing. Refer to Fig. 102,

11. Install the 68 loose needles in the spher-

Fig. 102 -= Radial Thrust Bearing Installed
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Fig. 103 -~ Spherical Bearing Cup Installation

ical bearing cone in two rows of 34 each, sep-
arated by a spacer washer. Use petroleum
jelly or bearing grease to hold the needle bear-
ings in place. Install a spacer washer on the
top and bottom,

12, Install the spherical bearing cone on the
end of the wheel axle shaft.

Fig. 104 - Axle Bearing Cone Installation
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13, Install the thrust washer and the snap
ring.

14, Install the spherical bearing cup in the
main axle shaft and install the axle tapered
bearing cone, Refer to Figs. 103 and 104.

15, Check and adjust bearing pre-load and
install as described under those headings.

PLANETARY CARRIER BEARING
PRE-LOAD ADJUSTMENT

This pre-load should be checked each time
the planetary assembly is removed. Pre-load
must be checked whenever new components are
installed in the planetary assembly, or if the
rear wheel may be moved in and out with a
noticeable sound.

NOTE: Movement can indicate a lolal
lack of pre-load, but will not indicale
tow pre-load,

1. Remove the main axle shaft and the axle
housing bearing cup. Remove the ring gear
gaskets and clean gasket seats, ring gear and
housing mating surfaces,

2. Bolt the ring gear to the drive cover with
four (4) equally spaced bolts and tighten to 50-
55 ft.-lbs. torque, '

3. Place Special Tool MFN 267Y over a hole
in a solid bench or between two benches to al-
low the axle shaft to be placed thru the Special
Tool.

4, Fit the planetary bearing cup into the
small seat in the tool, slide the axle shaft thru
the hole in the tool and seat the bearing cup in
the bearing cone. Refer to Figs. 105 and 106.

Fig. 105 - Bearing Cup Position in Special Tool MFN-267Y

Reissued 368 — Printed ir U.5,A,

Fig. 106 - Axle Shaft Positioning in MFN-267Y

5. Fit the carrier assembly into the bearing
and tool. Rotate the assembly back and forth
to seat the bearings. Attempt to center the
spherical bearing at right angles to the gauge
posts. Refer to Fig. 107,

6. Fit a feeler. gauge between each of the
gauge posts and the ring gear. Use the same
thickness feeler gauge on each side to measure
the gap. This gap should be .004'". Rock the
assembly around, with the feeler gauges in
position, to be certain that you are using the
thickest gauges possible,

NOTE: The assembly may be tipped
away from vou and bind on the feeley
gauges, giving an inaccuvate veading.

7. If the gap is not .004", then remove or
install additional shims under the radial bear-
ing race to arrive at the correct gap. This gap
must be set quite accurately when pre-load is
determined with this tool., The gap of 004"

Fig. 107 - Measuring Gap Between Ring Gear and Gauge Posts
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provides a maximum of .009" pre-load when
this tool is used.

If the ""'screwdriver and dial indicator' meth-
od is used for pre-load determination (with the
assembly installed on the tractor) set within
the pre-load range of .001" to .005'", On new
bearings particularly, the pre-load should be
close to .005" as possible.

NOTE: Pre-load on planetavies with a
heavy-duty outev bearing is .001" to
. 008", Use the same procedures and
feeley gauge size, given heve using
MFN 267Y.

INSTALLATION

1. Determine axle planetary bearing pre-
load as described under that heading. Bearing
pre-load is . 004" thru.009" when using Special
Tool MFN 267Y,

2, Install the inner planetary bearing cup in

the axle housing and install a new outer axle
shaft oil seal.

38h

3. Carefully install the axle shaft, taking
care not to damage the oil seal. Release the
brake,

4. Install a new ring gear gasket in the axle
housing and install the ring gear on the retain-
ing bolts.

5. Install a new ring gear gasket in the
drive cover and install the axle planetary as-
sembly. If the drive cover has a drain plug,
be sure that it is pointed down and is securely
tightened.

6. Install the attaching lockwashers and nuts
and tighten to 50-55 ft.-lbs. torque. Refill the
planetary case to the oil fill plug level with the
proper lubricant.

NOTE: Imstall lockwashevs if none
were present when the planetary was
removed.

7. Install the wheel and remove blocking and
jacks.
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DISC BRAKES (7")
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Fig. 1 — Brake Assembly
1. Brake Lever 4, Achating Discs 6. Brake Linings
2. Pull Rad 5. Axle Shahr 1. Actwating Dise Springs
3 Actusting Ball B. Broke Disce

DESCRIPTION

The 7" double disc brakes are located in
each axle housing near the differential. An oil
seal at each end of the axle shaft prevents oil
from entering the inside ot the axle housing.
One seal is located in the carrier plate, the
other in the axle housing. Models with differ-
ential lock also have an oil seal around the dif-
ferential lock shaft,

Machined surfaces on the carrier plate and
the axle housing serve as the stationary brake
surfaces, The two brake discs are moveably
splined to each axle shaft and are separated by
the brake actuating disc. The actuating disc is
loosely held by lugs in the axle housing. The
actuating disc expands and engages the brake
when the two halves are counter-rotated by the
pull rod and linkage. This expansion is caused
by balls that are forced to roll up sunken ramps
in the actuating discs.

The brake pull rods extend thru each axle
housing, and are operated by the brake levers.

RETAINING SCREWS

Fig. 2 —~ Carrier Plate Retaining Screw Removal or Installation

Various brake lever arrangements are used
to operate the pull rod, depending on tractor
model. The brake lever may be actuated
mechanically, hydraulically, or by both,

In order to reach the brakes, the axle hous-
ing and the differential carrier plate must be
removed. Refer to the specific tractor model
for axle housing assembly removal and instal-
lation procedures. Detail procedures for re-
moving the carrier plate are found in the ""Car-

Fig. 3 — Carrier Plate Removal or Installation
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rier Plate Assembly'' heading under this Divid-
er Tab.

DISASSEMBLY

1. Remove the carrier plate retaining
screws and carrier plate, Refer to Figs, 2
and 3, Remove the differential lock carrier
plate as shown in Figs, 4 and 5.

2. Remove the inner brake disc.

NOTE: Do not allow oil or grease lo
towch the brake contact swvfaces.

3. Remove the brake adjusting nut and ad-

Fig. 5 — Carrier Plate (Diff. Lock) Removal or Installation
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Fig. 6 — Actuating Disc Assembly Removal or Installation

justing block, and remove the brake actuating
disc assembly. Refer to Fig. 6.

4, Remove the outer brake disc,

INSPECTION

1. Examine the disc linings for damage,
loose rivets, wear and oil. Reline the discs,
or install new discs with bonded linings, if re-
quired.

2. Examine the disc splines for damage and
excessive wear, Install new discs if necessary.

3. Check the actuating linkage for worn,
sticking, or broken parts, -

4, Examine the brake engaging faces on the
carrier plate and the axle housing for scoring,
warping, and cracks. Replace the axle housing
or carrier plate if necessary.

5. Examine the axle shaft splines for damage
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Fig. 7 — Carrier Plate Drain Hole

or excessive wear, Replace the shaft if neces-
sary.

6. Examine the actuating disc faces for
scoring, overheating and excessive wear, Re-
place if necessary.

7. Examine the brake side of the carrier
plate for oil leakage from the center housing.
Replace the oil seal, if needed, as described
under the "Carrier Plate Assembly'' heading in
this Divider Tab., Be sure that the oil drain
hole is not plugged. See Fig, 7.

8. Examine the inside of the axle housing for
oil leakage from the axle planetary assembly,
If oil is present, replace-the oil seal at the
outer end of the axle housing. Refer to '"Axle
Shaft Servicing' in this Divider Tab.

ACTUATING DISC ASSEMBLY SERVICING

Refer to Fig. 8.

1. Remove the cotter pin and clevis pin at-
taching the pull rod to the yoke link.

2. Remove the three actuating disc springs.

3. Separate the actuating disc halves andre-
move the five steel balls,

4. Examine the steel balls, ball seats, con-
tact faces and actuating linkage for excessive
wear, rust, overheating, dirt and damage. Re-
place the necessary parts,

5. Install the five steel balls in the recesses
in one of the actuating discs.

6. Place the other actuating disc on top (ball

Fig. 8 ~ Brake Actuating Disc Assembly

I, Steel Bells 4, Adjusting Block 7. Actuoting Disc
2. Yohe Link 5. Adjusting Nut A. Clevis Pin
3. Pull Red 6. Straight Link 9. Actuating Disc Spring

seats down) with the actuating disc lug to the
right of the lower lug,

7. Install three new, actuating disc springs.

8. Install the clevis pin and cotter pin.

INSTALLATION

Replace the necessary brake parts and install
new axle shaft oil seals if needed. Be caveful
not to louch brake suvfaces with oil or grease.

Fig. 9 - Actuating Disc Assembly in Position
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1. Install the outer brake disc,

2. Install the actuating disc assembly in the
axle housing., If the brake lever support has
been left on the axle housing, slide the pull rod

. thru the brake lever. Place the adjusting block
on the pull rod and start the adjusting nut. Re-
fer to Fig. 9.

3. Install the inner brake disc.

NOTE: Both brake discs must slide
freely on the axle shaft.

4, Install the carrier plate assembly. "Refer
to Figs. 3 and 5.

NOTE: Do not damage the oil seal(s)
located in the carrier plate.

5. Install, and tighten, the carrier plate re-
taining screws to 15 to 18 ft.-lbs. torque. Re-
fer to Fig. 2.

6., Install the axle housing assembly as de-
scribed in that heading under the specific trac-
tor model.

7. Adjust the brakes as described under the
specific tractor model.
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FILLING THE STEERING SYSTEM RESERVOIR

1. Position steering wheels in a straight for- 3. Replace filler plug and operate steering
ward direction. wheel in both directions to insure the entire sys-
2. Remove filler plug (diesel models) or tem is filled. Do not race engine or turn steering
cover (gas models) and fill reservoir with oil wheel with plug removed.
conforming to MF specifications M-1110 until
oil level is even with the filler opening (diesel 4. Repeat these operations until the oil level
models) or 1/2 inch over filter (gas models). remains even with the filler opening.
Printed in U.S.A. —1— STEERING SYSTEM
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FIG. 1 — HYDROSTATIC STEERING SYSTEM
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STEERING PUMP

REMOVAL (Gasoline and Diesel
Models)

1. Disconnect hydraulic lines, remove
mounting bolts, remove pump from unit and plug
ports and lines.

2. Remove pump mounting gasket from
timing gear housing (or mounting surface of
pump) and thoroughly clean the mounting sur-
face.

INSTALLATION
Diesel Models)

(Gasoline and

1. Apply a thin coating of petroleum jelly to
pump mounting surface on timing gear housing
and place new pump gasket into position.

2. Install pump and tighten mounting bolts
to 30-35 ft.-Ibs. torque.

3. Remove plugs from ports and lines. Con-
nect lines to their respective ports. Fill the reser-
voir as explained under the heading “Filling the
Steering System Reservoir’.

DISASSEMBLY (Gasoline Model)

Refer to Fig. 2.
1. Remove cover from reservoir.

2. Remove retainer bolt spring, No. 4, seal-
cup, No. 5, filter element, No. 6, and sealing cup,
No. 7.

3. Remove retaining stud, No. 8, screw, No.
9, and reservoir from pump body.

4. Remove snap ring securing drive gear,
No. 26, to leading gear shaft and pull gear and
key from shaft.

5. Remove bolts securing pump assembly
together.
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6. Separate assembly and remove gears,
bearings and seals.

7. The internal relief valve has been pre-set
by the manufacturer to open at 1500 psi and
should not be disassembled unless a manlfunc-
tion of the valve has been experienced. The valve
may then be disassembled, as follows:

a. Secure the rear body, No. 24, in a
holding fixture.

b. Drill a small pilot hole into the center
of the expansion plug, No. 19, and insert a sharp
pointed tool into the hole to pry out the plug.

NOTE: Use care when drilling the pilot hole
to prevent damage lto the port threads and
the setscrew.

c. Remove the relief valve setscrew,
No. 20, while counting the number of turns to
aid in reassembly.

d. Take out the relief valve spring and
remove the body from the holding fixture.

e. Tap the relief port against a wooden
block to remove the ball retainer and the relief
valve ball.

REASSEMBLY (Gasoline Model)

1. Saturate new “Q’'-ring seals, gasket seals
and drive gear shaft seal with clean hydraulic oil,
Apply a film of clean hydraulic oil to the metal
parts of the pump.

2. Apply a light coating of Permatex #3
form-a-gasket to bore of drive gear shaft seal in
the front body. Press new drive gear shaft seal
into position flush to surface of bore, and stake in
three places.

3. Install bearings, No. 17, on the gear shaft
assemblies, toward the front body ends of the
shafts. Check that tapers of bearings are toward
the gear faces.

4. Place new gasket seals into their respec-
tive grooves in the front body.

5. Insert the drive gear shaft, No. 18

through the shaft bore in the front body using care
to prevent damage to the shaft seal. Check that

STEERING SYSTEM
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FIG. 2 — EXPLODED VIEW OF ENGINE-DRIVEN STEERING PUMP — GAS
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the shaft bearings are flush against surface of
front body.

6. Place the center body, No. 20, over the
gear shaft assemblies with the port openings in
the facing surface of the center body away from
the front body. Position the center body over the
bearings and against the facing surface of front
body with the reservoir openings upward when
the pump is reinstalled on the tractor.

7. Install bearings, No. 17, over the gear
shaft assemblies with the taper toward the gear
faces. Check that bearings are flush with the
facing surfaces of the center body.

8. Place new gasket seal and ""O'"'-ring seals
into their respective grooves in the rear body,
No. 14.

9. Position the rear body against the bear-
ings and the facing surface of the center body.
Check that relief valve is in the same direction of
the reservoir ports.

10. Align the bolt holes through the body as-
semblies and install tie bolts. Tighten the tie bolts
evenly to 28-30 ft.-Ibs. torque.

11. If the relief valve has been disassembled,
reassemble the valve to its port in the rear body,
as follows:

a. Drop relief valve ball into its seat in
the rear body, No. 14.

b. Insert ball retainer and relief valve
spring into the opening.

c. Thread the relief valve setscrew into
the relief opening the same number of turns
counted during the disassembly of the valve.

12. Secure the pump in a holding fixture with
the reservoir openings upward.

13. Apply a thin coating of heavy grease to
the surface of the center body, around the reser-
voir openings, and place the new sealing gasket,
No. 21, in position.

14. Place the reservoir against the sealing
gasket while aligning the openings.

15. Install retaining stud, and screw, through
the reservoir and thread to the pump body.
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FIG. 3 — EXPLODED VIEW OF PUMP RESERVOIR —

DIESEL
1. Spring Retaining Pin 7. Center Stud
2. Filler Plug 8. Element Spring
3. NutSeal 9. Seating Cup
4. Retaining Nut — Reservoir Cover 10. Filter Element
5. Reservoir Cover 11. Reservoir Retainer
6. "0O"-Ring — Reservoir 12. Pump Body

Tighten the screw and retaining stud evenly to
secure the reservoir to the pump and to pre-
vent leaks.

16. Rotate the pump drive shaft by hand and
check for freedom of movement. (The pump may
have a certain amount of drag, but should rotate
freely after a short period of turning.)

17. Install key into its groove and slide pin-
ion gear, No. 26, over the end of the pump drive
shaft. Install new snap ring.

DISASSEMBLY (Diesel Model)

1. Drain the reservoir and clean the outside
of the pump.

2. Remove acorn nut, washer, reservoir and
“0"-ring. Remove stud, spring and filter.

3. Remove snap ring, drive gear and key.

4. Remove bolts securing pump bodies to-
gether and separate the front body from the cen-
ter body as shown in Fig. 4. Remove the seals
and gaskets as shown in Fig. 5.

5. Separate the center body from the rear
body as shown in Fig. 6. Remove the two gears
and four bearings from the center body and the
"“0O"-rings and seal from the rear body.

STEERING SYSTEM
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FIG. 4 — FRONT BODY REMOVAL

6. Inspect the components for wear and
damage. Replace all “O”-rings, seals, gaskets
and the filter element with new components.

7. The relief valve has been pre-set by the
manufacturer to open at 1500-1600 psi and
should not be disassembled unless a malfunc-
tion of the valve has been experienced. If ser-
vicing is necessary, proceed as follows:

a. Remove the plug sealing the opening.

b. Unscrew the screw and remove the
spring, retainer and ball.

c. Inspect the components.and install
back in the cavity, making sure that retainer
seats on ball properly.

SUAFT SEAL Q

FRONT BOCDY

FIG. 5 — SEALS AND GASKET REMOVED FROM FRONT
BODY

FIG. 6 — REAR AND CENTER BODY SEPARATED

REASSEMBLY (Diesel Model)

1. Coat bearings, gears and center body
with clean hydraulic oil. Install two bearings into
the center section so the chamfer will be next
to the gears. See Fig. 7.

2. Install the two gears and the remaining
two bearings in the center section (chamfer next
to gears).

NOTE: Notched end of idler gear shaft is to
be next to rear body.

3. Dip new "O"-rings and new seals into
clean hydraulic oil and install into rear body. Posi-
tion center body onto rear body as shown in
Fig. 6.

= IDLER GEAR

DRIVE GEAR

BEARINGS

FIG.7 — CENTER BODY DISASSEMBLED
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FIG. 8 — RESERVOIR LOCATING NOTCHES
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4. Dip new seals into clean hydraulic oil
and install into front body. See Figs. 4 and 5.
Position front body onto center body and install
capscrews. Tighten to 30 ft.-lbs. torque.

5. Remove burrs from drive shaft keyway,
dip new seal in clean hydraulic oil and slide down
the shaft. Gently tap seal into place.

6. Install key and drive gear. Install snap
ring.

7. Install new reservoir “O"-ring onto outer
edge of rear body. Install new filter, spring (large
end next to filter) and stud.

8. Position reservoir on pump body as shown
in Fig. 8, and install washer and acorn nut.

STEERING SYSTEM



FIG. 9 — EXPLODED VIEW OF STEERING WHEEL AND PIVOT HOUSING
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HYDROSTATIC HAND PUMP

REMOVAL

1. Unscrew knob, No. 3, Fig. 10, from the
pivot lock handle, No. 2, and remove the lower
rear, LH side panel, No. 1, from the tractor.

2. Refer to Fig. 9, and remove the steering
wheel, No. 5, as follows:

a. Remove the two screws, No. 1, fas-
tening the steering wheel cowl, No. 2, to the
cowl bracket, No. 4, and remove the cowl.

b. Remove nut, No. 3, securing the steer-
ing wheel to the shaft of the hand pump, No. 14,
and lift the cowl bracket, No. 4, and steering
wheel, No. §, from the splined shaft. Remove
collar, No. 6, from the pump shaft.

3. Open the tractor hood and disconnect
hose assemblies, Nos. 17 and 18, from the steer-
ing valve, No. 20. Drain the oil from the hoses.

4, Place the pivot housing in the lowered
position and insert a wooden block between the
hand pump and the pivot support. (This procedure
will prevent the hand pump from dropping down-
ward when it is detached from the pivot housing.)

5. Remove the four screws, No. 8, to detach
the hand pump from the pivot housing.

6. Remove the wooden block supporting
the hand pump and place the pivot housing in
the raised position. (Holding the protruding end
of the pump shaft, while placing the pivot hous-
ing in the raised position, will prevent the pump
from falling downward into the instrument sup-
port.)

7. Remove the pump from the tractor
through the opening provided by the removal of
the lower rear, LH side panel.

REINSTALLATION

1. Insert the hand pump through the open-
ing, provided by the removal of the lower LH
side panel, and place into position with the pump
shaft through the pivot housing, No. 9, Fig. 9.

2. Check that the pump ports are toward
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FIG. 10 — LOWER REAR SIDE PANEL — LEFT-HAND
1. L.H. Rear Side Panel 2. Pivot Lock Handle 3. Knob — Lock Handle

the front of the tractor and install the four at-
taching screws, No. 8, Fig. 9. Tighten the screws
evenly to secure the pump to the pivot housing.

3. Install new “O"-rings, No. 19, Fig. 9, in
the steering valve end ports and connect hose
assemblies, Nos. 17 and 18, Fig. 9, to their re-
spective ports. (Hose assembly, No. 18, con-
nects to the valve port toward the front of the
tractor and hose assembly. No. 17, connects to
the valve port toward the rear of the tractor.)

4. Reinstall the steering wheel, as follows:

a. Slide collar, No. 6, Fig. 9, over the
protruding end of pump shaft.

b. Position the steering wheel, No. 5,
over the splines on the pump shaft and press
firmly into position.

c. Install cowl bracket, No. 4, and thread
steering wheel retaining nut, No. 3, to the pump
shaft. Tighten nut to-secure the steering wheel to
the pump shaft.

d. Position the steering wheel cowl, No.
2, over the cowl bracket and align screw holes.
Install two screws, No. 1, to fasten the cowl to
the bracket.

STEERING SYSTEM



5. After the system has been filled, inspect
the hose connections and the pump body for
evidence of leaks.

6. Reinstall the lower rear, LH side panel
on the tractor.

DISASSEMBLY OF THE HAND
PUMP (See Fig. 11)

1. Remove "0O"-ring, No. 14, from hand
pump and thoroughly clean the outside of pump
body.

2. Place the hand pump in a holding fixture,
or a vise, with the pump shaft down.

NOTE: Do not place the splined shaft be-
tween the jaws of the vise or use excessive
clamping pressure.

3. Remove the hose assemblies, Nos. 17
and 18, Fig. 9, connectors, No. 16, Fig. 9, and
“0"-rings, No. 15, Fig. 9, from the pump ports.

4. Refer to Fig. 11 and remove the seven
bolts, No. 17, from the top of the pump cover
plate, No. 16.

5. Lift the cover plate, No. 16, the body-to-
cover spacer, No. 22, and spacer seal, No. 23,
from the pump body.

6. Separate the two-piece rotor assembly,
Nos. 18 and 19, and body-to-rotor spacer, No.
24, from the pump.

7. Lift upward on the rotor-to-pump shaft
link, No. 20, to remove the cylindrical vane, No.
25, from the center of the pump body. (If the
vane begins to bind against the pump body, turn
the vane slightly and remove upward.)

8. Slide link pins, No. 21, from the link and
remove the link from the cylindrical vane.

9. Remove the pump from the holding fix-
ture and, with one hand over the pump cavity,
lightly tap the protruding end of the pump shaft,
No. 1, to remove it from the pump body, No. 4.

FIG. 11 — EXPLODED VIEW OF HYDROSTATIC HAND PUMP {8 Rutor Asseniis iRotor tiear]

1. Pump Shaft

2. Thrust Bearing

3. Bearing Race

4, Pump Body

5. Needle Bearing — Pump Shaft
6. “V" Packing

7. Back-Up Washer {Leather)
8. Nylon Washer (Red)
9. Washer — Seal Retaining
10. Snap Ring
11. Dust Seal (Felt)
12. Water Seal {(Rubber)

13. Nut — Steering Wheel Retaining
14. "0"-Ring — Pump Body

15. Drive Pin — Commutator

16. Cover Plate

17. Bolts — Cover Plate

18. Rotor Assembly (Stator)

s

20. Link — Rotor to Pump Shaft
21. Link Pins

22, Spacer — Body to Cover

23. Seal — Body to Cover Spacer
24, Spacer — Body to Rotor

25. Cylindrical Vane



10. Slide the bearing race, No. 3, and the
thrust bearing, No. 2, from the pump shaft.

11. Place the pump body on the bench and
remove the rubber water seal, No. 12, and the
felt dust seal, No. 11, fram the shaft end of the

pump.

12. Remove snap ring, No. 10, and take
out the seal retaining washer, No. 9.

13. Remove red colored nylon washer, No.
8, leather back-up washer, No. 7, and “V" pack-
ing, No. 6.

14. Inspect the needle bearing, No. 5, for
damage or loss of “needles”.

15. If the needle bearing is damaged and
requires replacement, insert a 1-1/8 0.D. brass
sleeve into the shaft end of the pump body and
tap the bearing from the pump.

NOTE: Use care to prevent damage to the
milled surface of the pump and do not re-
move needle bearing, unless replacement
is necessary.

INSPECTION OF THE HAND
PUMP (See Fig. 11)

The shaft dust seal, No. 11, and pump shaft
seal kit, comprising red nylon washer, No. 8,
leather back-up washer, No. 7, and “V” pack-
ing, No. 6, should be replaced with new parts.

1. Thoroughly clean and dry all parts of the
hand pump.

2. Inspect the pump body, No. 4, for dam-
aged threads and obstructions to the external
ports, obstructions to the internal ports and scor-
ing to the inner milled surfaces.

3. Inspect the pump shaft, No. 1, for
scratches and the end of the shaft for nicked or
burred threads and damage to the splines.

4. Check the pump body "“O-ring, No. 14,
and the rubber water seal, No. 12, for damage
or deterioration.

5. Inspect the thrust bearing, No. 2, for ex-
cessive wear and check that snap ring is not
broken.
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6. Inspect cylindrical vane, No. 25, for ex-
cessive wear and obstructions and ensure that
commutator drive pin, No. 15, is installed. (Cylin-
drical vane is not available as a separate item.)

7. Check the body-to-rotor spacer, No. 24,
for scoring and obstructions to the openings.

8. Inspect the two piece rotor assembly,
Nos. 18 and 19, for nicks or burrs.

NOTE: Rotor set must rotate without bind-
ing and rotor tip clearance must not accept
.004 shim in any position of rotor with re-
spect to stator.

9. Ensure that body-to-cover spacer, No. 22,
and spacer seal, No. 23, are not distored or dam-
aged.

REASSEMBLY OF THE HAND
PUMP (See Fig. 11)

The pump shaft dust seal and seal kit should
be replaced with new parts.

1. If the needle bearing, No. 5, has been
removed, replace the bearing, as follows:

a. Place the pump body, No. 4, in a hold-
ing fixture with the shaft end of body upward.

b. Insert the new needle bearing, No. 5,
into the shaft end of the body and, using a 1-1/8
0O.D. brass sleeve, tap the bearing until nearest
edge of bearing measures approximately 15/32
of an inch from the inner tapered surface of the
body.

2. Insert new "V'" packing, No. 6, into the
shaft end of the pump body with the cupped sur-
face toward the needle bearing.

3. Install new leather back-up washer, No.
7, and red-colored nylon washer, No. 8, into the
shaft end of pump. (Back-up washer is to be
against “V" packing.)

NOTE: If the needle bearing, No. 5, has been
replaced, check to ensure that nylon wash-
er, No. 8, is even with the lowest edge of
the inner tappered surface.

4. Insert the seal retaining washer, No. 9,

STEERING SYSTEM



into the body, next to the nylon washer, and
install snap ring, No. 10.

5. Position the pump in the holding fixture
with the shaft end of body down.

6. Slide thrust bearing, No. 2, and bearing
race, No. 3, over the pump shaft, No. 1.

7. Carefully insert pump shaft into pump
body while piloting splined end of shaft through
needle bearing, seal kit and retaining washer.
Push the shaft firmly against its seat.

8. Install one link pin, No. 21, in the rotor-
to-pump shaft link, No. 20. Insert the pump shaft
link into pump while positioning the link pin into
the slotted end of the pump shaft.

9. Check that commutator drive pin, No.
15, is installed in cylindrical vane, No. 25, and
insert the vane into the body cavity. Slowly turn
the cylindrical vane until the commutator drive
pin drops into the slotted end of the pump shaft.
(The drive pin is to be in the same slot as the
link pin. When properly installed, the cylindrical
vane will be flush with the milled surface of the
pump body.)

10. Install the remaining link pin, No. 21,
into the rotor-to-pump shaft link, No. 20, and
place the body-to-rotor spacer, No. 24, against
the milled facing surface of the pump body, with
the center opening over the pump shaft link.
Align the outer holes of the spacer with the
tapped holes in the body.

11. Position the rotor assembly, Nos. 18 and
19, against the spacer while piloting the link pin
into the inner slot of the rotor gear. Align bolt
holes.

12. Place the spacer seal, No. 23, and body-
to-cover spacer, No. 22, around the rotor assem-
bly and position the cover plate, No. 16, over the
spacer while aligning bolt holes.

13. Insert the seven tie bolts, No. 17,
through the cover plate, the rotor plate, the outer
holes of the body-to-rotor spacer and thread to
the pump body. Tighten the tie bolts evenly to
18-22 ft.-Ibs. torque.

14. Install new “0"-rings, No. 15, Fig. 9, in
pump ports and reinstall connectors, No. 16, and
hose assemblies, Nos. 17 and 18.

15. Remove pump from holding fixture and
place on bench with pump shaft up.

16. Place new felt dust seal, No. 11, Fig.
11, over pump shaft and slide the seal downward
into the pump body.

17. Slide the rubber water seal, No. 12,
Fig. 11, over end of pump shaft and posi-
tion around the shaft end of the pump body.

18. Rotate the protruding end of pump shaft
by hand to check for freedom of movement and
reinstall “O"-ring, No. 15, Fig. 11, around the
shaft end of the pump.

HYDROSTATIC HAND PUMP —
CHAR-LYNN

1. If the hand pump is going to be com-
pletely disassembled and reassembled, it will be
necessary to clean all paint and surface contami-
nation from the pump at the points of separation.
This is extremely important at the metering end
(Fig. 12) of the pump. Do not allow paint flakes
or any other contamination to enter the precision-
fitted components as they are being reassembled.

To clean the hand pump adequately, insure
that port plugs are installed, then wire brush
around the metering area (Fig. 12). Rinse in sol-
vent and blow away all surface contamination
before disassembly is begun.

When reassembling, clean the components

DRIVE GEAR

FIG.I12 — REMOVING THE METERING END
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