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FRONT AXLE AND STEERING
GEAR SERVICE MANUAL

GENERAL

Manual steer compact tractors have a pinion and
sector type of steering gear to transfer the operators
steering effort through the drag link, upper spindle
arm and tie rod to the spindles and wheels,

DISASSEMBLY
A. STEERING WHEEL [Early Production)

1. Pry steering wheel cap out baing
careful not to break off anchor tabs.

2. Remove hold down nut with proper
socket wranch.

3. Pull steering whael off and remove
washer(s).

STEERING WHEEL (Late Production)
1. Remowve roll pln,

2. Pull steering whaal off and remove out
washers.

B. STEERING SHAFT

1. Remowve woodruff key from top of
shaft. (Early Production)

2. Remowve steering shaft from bottom of
tractor except on loaders wheare it is
necessary to loosen the two set screws
which hold the shaft to the “'U" joint,
and then pull the shaft out the top.
Than remove snap ring from *'U*° joint
mounting pin and remove washers and
U jaint.

C. SECTOR GEAR

1. Remowve drag link ball joint from sector
fear.

2.  Remove Sector Gear:

100 AND 2000 SERIES

a. Remowve the two boite which hold
the sector gear pivot pin 1o the
frame and remove gear.

200 AND 400 SERIES I(Early
Production]}

a. Remove the gear retaining bolt
from the end of the gear mounting
pin, and remave gear.

NOTE:

200 AND 400 SERIES |(Late
Production]
3000 AND 4000 SERIES

a. Remove center access panel from
steoring tower.

b. For 3000 and 4000 series trac-
tors rermove plastic belly pan.

c. HRemove the gear retaining
lockrut and remowve gear. (Be sure
to Install a new locknut on
re-assembly.)

600 SERIES

a. On thae loaders remove the snap
ring which haolds the gear to the
mounting pin and remove the
gear.

STEERING GEAR MOUNTING BRACKETS
CAN BE REMOVED FROM ALL MODELS
BY REMOVING THE RESPECTIVE RE-
TAINING BOLTS.

SECTOR GEAR PIVOT PIN

200 AND 400 SERIES (Early Production)

1. The sector gear pivot pin is threaded in-
to the mounting bracket and can be
removed.

200 AND 400 SERIES (Late Production]
3000 AND 4000 SERIES

1. The sector gear pivot pin is prassed in-
to the mounting bracket, and can bo
pressed out 1O remove.

SPINDLES [Block tractor up at frame)

1. Remowve tie rod ball joints from spindle
arms.

2.  Remove drag link ball joint from spin-
die stearing arm.

3. ARemowve Spindles:

100 SERIES (Early Production)

8. Remowve steering arm retaining
baolt, remove stearing anm amd
key. Remove spindle.



100 SERIES (Late Production) F. 11
ek XLE iBlock tractor up at framea)

a. Remove roll pin from steering 1. Support axle on blocks.
arm, remove Stéering arm, and
spindie. 2. Remove axle:
200 AND 400 SERIES (Early Production) 100 SERIES
a. Remove roll pin from spindle, a. HAemowve roll pin from rear of axle
remowve spindle. pin. (107 and 117 did not require
a roll pin). Put drift pin in axle pin
200 AND 400 SERIES [Late Production) hole to keep axle pin from
3000 AND 4000 SERIES rotating. Remove nut from axle
a. Remove snap ring from spindle, i
IETEO WA Ephdh. . Tﬂp F"-n out u,r BH}E [I'nl'l'l 1":"_“
600 AND 6000 SERIES with drift.
8. Remove steering arm retaining 200, 400, 600 SERIES
bolt, remove steenng arm, and 2000, 3000, 4000, 6000 SERIES
lkey on early production). o R BRI
i : 8 retaining bolt from tab on
Remowve spindla, axle pin or remove bolt and axie
4. Hemove roll pin, or snap ring, and pin retainer.
remove remaining spinde. bB. Pull pin out or tap from behind
with drift.

¢. Remove axle.

INSPECTION

Thoroughly clean all parts before inspection. Inspect bushings, washers, pins, gears, ball joints,
and spindles. Replace all damaged or womn parts.

ASSEMBLY AND INSTALLATION

A.  AXLE ] B. SPINDLES
107 AND 117 1. Place one shim washer on each spin-
a. Position axla, install axle pin and die then place spindle into axle and
sacure with new lock nut. SECUrG.

100 SERIES {Except 107, 117) 2. sp:mm ﬂ*-wm Id be shimmed to remove
= . : end play. This is dona by adding shims
a. F‘a;rtm ar-;:E tn;tialll::xlu pin anﬁ between the axle snd roll pin or snap
BECLEE WAh new lock nut. insta ring, and between the axle and the
rofl pin in rear of axle pin. steering arm on models with removable
: : steering arm. Add washers until you
%m%ﬁ'?m SERIES have a minimum amount of end play.

a. Position axle, install pin, and 3.  Install tie rod between spindles.

sacure with bolt or install axie pin,
axle pin retainer and secure with
balt,




C. STEERING GEAR

1. Install mounting bracket in reverse of 3. Install steering shafts and steering
removal procedure. wheels in reverse of remowval .
proceduns,

2. Install respective secctor gears in
reverse of removal procedure. 4. Re-connect drag link.

{0TE: 200 AND 400 SERIES (Late Production)
3000 AND 4000 SERIES

BE SURE TO INSTALL A NEW LOCKNUT
ON SECTOR GEAR MOUNTING BOLT.

SPECIFICATIONS
00, 400, 600 SERIES
D00, 4000, 6000 SERIES 100 AND 2000 SERIES
iistance A" must be 1/8"° 1o 378" less than ""B". Distance “"A" musi be 1/8" 1o 1/4" less then 'B"".
ADJUSTMENTS
IOTE: BOTH MEASUREMENTS —FRONT AMD 4. Measure the distance betwesn the tire
AREAR MUST BE TAKEN AT SPINDLE center lines at the chalk marks,
HEIGHT ABOVE THE FLOOR.
A, MEASURING TOE-IN (All Modals) B. TOE-IN ADJUSTMENT
1. Locate the tractor on a hard level sur- 1. Loosan both tie rod ball joint jam nuts, ‘
face preferably concrete. Place the
front wheels in a straight ahead 2. Tum the te rod as required to obtain
position. cormect toa-in. Retighten the jam nuts,
2. Make sure the front tire pressures ane CALUTION: BE SURE TO USE A WRENCH OB
equal. THE JAM NUT AND THE BALL
JOINT. FAILURE TO HOLD THE
3. Starting at the front of leading edge of BALL JOINT COULD CRACEKE, OR
the front wiheels, place a chalk mark on BREAK OUT THE SIDE OF THE BALL
aach tire conter line in line with the JOINT CASE.

apindle. Do the same at the rear or trail-
ing edge of each front wheel.

{ MEASUREMENT “A’* FRONT

N
NOTE: THISIS A DIAGRAM OF 100, 600, 2000
| : = I AND B000 SERIES TRACTORS. THE TIE
I J ROD IS AHEAD OF THE AXLE ON THE
- ol - 200, 400, 3000 AND 4000 SERIES
' TRACTORS.
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TURNING RADIUS

The turning radius should be approximately
the same in bath the right and left directions.
To adjust the turning radius loosen both jam
nuts on the drag link and turn the drag link
in or out of the ball joints as recquired. One
ball joint has left hand threads and the other
right hand s0 it is not necessary to discon-
nect them from the steering arm and goear.
Tighten the jam nuts when correct turning
radius is obtained.

STEERING WHEEL NUT
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CAUTION: BE SURE TO USE A WRENCH ON
THE JAM NUT AND THE BALL
JOINT. FAILURE TO HOLD THE
BALL JOINT COULD CRACK, QR
BREAK OUT THE SIDE OF THE BALL

JOINT CASE.

Properly adjusted, the pinion joint will ba
centéred in the sector gear when the wheels
are pointed straight ahead. This can be
checked by counting the number of sector
gear teeth on each side of the center mesh-
ed pinion joint tooth,
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100 AND 2000 SERIES

STEERING GEAR ADJUSTMENT

100 AND 2000 SERIES

STEERING WHEEL NUT. The steering wheel
nut is properly adjusted, when there is no
end play on the steering shaft, and the pi-
nion gear is in full alignment with the sector
gear. Overtightening the nut can cause the
pinion gear to bind against and distort the
support bracket causing hard steering and
travel lever operation.

SECTOR GEAR VERTICAL END PLAY. Ver-
tical end play between the sectar gaar and
the frame cutout should not exceed 1/16",
It adjustmant is necessary, shims can ba
added between the sector gear and the
frame cutout. Check the alignment between
the sector and pinion gears to datermine
whether the shims should be placed above
or below the sector gear.

STEERING WHEEL FREE PLAY, Stearing
wheel free play should not exceed 2-1/2°" a1
the outside diameter of the steering wheel.
Excessive freée play can be caused by loose
or worn ball joints on the drag link and tig
rod, or excessive clearance between the sec-
tor and pinion gears, The sector and pinion
gears should mesh snugly without binding.
To tighten the mesh between these gears,
either equally remove shim washers bet-
ween the support bracket and frame or
equally add shim washers batween the pivot
pin and the frame.

IMPORTANT: EXCESSIVE STEERING WHEEL
FREE PLAY MAY NOT REQUIRE
GEAR ADJUSTMENT AS COVERED
BELOW. FIRST CHECK TO MAKE
CERTAIN ALL BALL JOINTS ON
THE DRAG LINK AND TIE RODS
AF GHT.
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JOTE:

THE TRACTOR IS DESIGNED WITH TWO 3. Slip the steering gear and one of the

OR MORE SHIM WASHERS BETWEEN shim washers off the pivot shaft.

THE STEERING GEAR AMD SUPPORT -
BRACKET AS ILLUSTRATED. AS THE 4, Place the gear back on the pivol shaft “
GEAR TEETH WEAR IN, ADDITIONAL and secura with the original mounting
STEERING WHEEL FREE PLAY MAY OC- hardware (late production be sure to in-

CUR. IF THE FREE PLAY BECOMES EX- stall a new locknull shimi{sl plus the
CESSIVE, OME (MORE IF NECESSARY) shim removed from the upper side,

OF THE SHIMS CAN BE RELOCATED TO
THE BOTTOM SIDE OF THE STEERING IMPORTANT: THE TOTAL NUMBER OF SHIM

GEAR, WASHERS MUST REMAIN THE
SAME.
FIRST MAKE CERTAIN THERE IS NOT
EXCESSIVE END PLAY ON THE STEER- 5. Re-connect drag link.
NG SHAFT. TIGHTEN STEERING WHEEL
LOCEMUT TO REMOVE EXCESSIVE END CAUTION: BE SURE TO USE A WRENCH ON
PLAY WITHOUT CALUSING BINDING. IF THE JAM NUT AMD THE BALL
MUT CONTACTS KEY BEFORE PLAY 1S JOINT, FAILURE TO HOLD THE
OUT OF SHAFT ADD SHIMS BETWEEN BALL JOINT COULD CRACK, OR
STEERING WHEEL AND NUT, BREAK OUT THE SIDE OF THE BALL
JOINT CASE.
200 AND 400 SERIES i
3000 AND 4000 SERIES NOTE: ALWAYS COAT ALL GEAR TEETH WITH
. i chimg Ak Tiom th si9er- GREASE EACH TIME THE TWO STEER

ING FITTINGS ARE LUBRICATED OR AT

ing gear. LEAST EACH 25 HOURS OPERATION.

2. PRemove the mounting hardware and
shims from the base of the pivot shaft.
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200 AND 400 SERIES '
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200 AND 400 SERIES
[Late Production]

3000 AND 4000 SERIES

LUBRICATION

100, 200 AND 400 SERIES
2000, 3000 AND 4000 SERIES

NOTE: ALWAYS WIPE DIRT FROM FITTING
BEFORE APPLYING GREASE GUN.

Apply grease after every 25 HOURS of operation o:
1. Front wheel spindies

NOTE: LIFT FRONT OF TRACTOR TO PERMIT
GREASE TO FLOW FROM TOP AND BOT-
TOM OF SPINDLE.

2.  Front wheel bearings

NOTE: REMOVE DUST CAPS FROM FRONT
WHEEL HUBS BEFORE GREASING
FRONT WHEEL BEARINGS. THE TRAP-
PED AIR BEHIND THE DUST CAPS CAN
PREVENT THE FULL LUBRICATION OF
THE BEARINGS.

3. Axle pivot pin

4. Steering gear —apply a small amount of
grease to the gear teath.

Use number 1 multi-purpose grease
(Lithium Base) for all lubrication fit-
tings. Use as many strokes as required,
until you see grease pushing out of
assembly.




NOTE:

600 SERIES

STEERING SHAFT. Check steering
wheel and shaft for proper installation
according to parts diagram. There
should ba a bearing, a washoer and a
snap ring halding the “"U’" joint to its
mounting pin. The steering wheel
should be adjusted so that when the pi-
nion gear is resting on the bearing the
lower side of the steering wheel hub
just barely contacts the nylon bushing
on the top of steering column, Adjust
as follows:

1. Push down on stearing wheel shaft 1o
be sure it is seated on bearing between
pinion gear and mounting bracket.

2. Install woodruff key in steering wheel
shaft.

3. Place steering wheel on shaft, line up
key way with koy, and push steering
wheel down umiil it contects nylon
bushing on top of steering column.

4. Install washers over shaft and key to
top af key or higher.

LUBRICATION

ALWAYS WIPE DIRT FROM FITTING
BEFORE APPLYING GREASE GUN.

Apply grease after avery 256 Hours of operation to:

MNOTE:

1. Fromt whaeal spindles [King pins)

LIFT FRONT OF TRACTOR TO PERMIT
GREASE FLOW FROM TOP AND BOT-
TOM OF SPINDLE.

Install locknut and tighten wntil it pust
contacts washer.

Install cap.

STEERING WHEEL FREE PLAY. Free
play should not excead two inches at
the outside diameter of the steering
wheel. If fres play is oxcessive, first
check to make certain all ball joints ane
properly tightened to the king pins, tie
rod, steering arm, sector gear and drag
link. Visually check each pivot point in
the steering systam to determine the
sowrce of free play. Thrust washers and
bushings are located at the front axle,
pinion joint and sactor goar as showin
in illustration.

IMPORTANT: IF THE BUSHINGS IN THE FRONT

AXLE ARE REPLACED, MAKE CER-
TAIN THE 5SPACERS ARE
REINSTALLED WITH THE ""SPLIT™
IN LINE WITH THE LUBRICATION
HOLES.

Axle pivot pin.

Steering gear —apply a small amount of
grease to the gear teeth.

Apply a few drops of oll te the pinion
Nt pivat pin.
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