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TRANSMISSION

1. DESCRIPTION

Power fram the engine is transmitted to the
power train by means of an enpgine clutch, The
clutch coupling drives the transmission, which
in turn supplies power to the drive bevel gear
at the selected gear ratio.

The transmission and the bevel gear are
housed in the rear main frame. The trans-
mission is the selective spur gear type. It has
iive forward speeds and One reverse speed, all
controlled by one lever, as standard equip-
ment on all 6 and 9 series crawlar tractors.

6 and ? Seties Crawler Tractors

& Series Serial Below 38553
9 Series Serial Below 58451

Spur gears are mounted on three shafts: the

upper spline shaft, the bevel pinion shaft, a.nd E

the reverse idler shaft, U

The spline shaft revolves on ball bearings sus-
pended in bearing cages. The bevel pinicn
shaft rotates on ball bearings and is shimmed
for end clearance setting between the bewvel
pinion and the bevel gear. The shims are
situated between the bevel pinion shaft rear
bearing cage and the main frame.

The reverse idler gear rotates opn pushings on
a stationary-mounted shaft located on the side
of the transmission compartinent of the main
frame, The front end of the bevel pinion shait
is supported by a bhall bearing situated inside
the driving gear and shaft. This driving gear
and shaft is suspended at the rear end by a
roller bearing and at the iront end by a ball
bearing. The driving gear and shaft is situated
in the end cover.

Adjustment of the bevel gear. for backlash is
handled by the addition or removal of shims be-

tween the hub of the bevel gear and the spacer,

6, 5(81), 6(62), 2, 2(91) and 9{92) Series Crawler Tractors

& Series Serial 38553 and up
9 Series Serial 58451 and up

The spline shaft revolves on ball bearings at
the front end, and on roller bearings at the
rear, A rcller aligning shoulder is machined
in the inner race for the rear bearing. The
bevel gear and pinion are spiral,

A

Adjustment of the bevel gear bearing and bevel
gear is by means of a screw thread bearing
adjuster.

The reverse idler gear rotates on bushings on
a stationary-mounted shaft located on the side
of the transmission compartment of the main
frame ., The bevel gear is mounted to a gear
hub with dowel bolts, and is supported by ta-
pered roller bearings, The bevel pinion shaft
is supported at the rear with a double~row
tapered roller bearing, and a straight roller
bearing at the front end on all 6 series {a
single-rTow ball bearing at the front end on all
the 9 series) located inside the driving gear
and shaft, This driving gear and shaft is sup-
peorted at the rear by a straight roller bearing,

FLYWHEEL AND CLUTOH

CLUTCH BRAKE

UPPER SPLINE SHAFT

TRANS. DRIVEN GEAR,
L0W & REVERSE SHIFTER GEAR,
REVERSE IDLER GEAR mmmnu%' *,REVERSE & 38P SPEED 6EAR
382 § 200 SHIFTER GEAR——3
572 & 4™ SHIFTER GEAR !
BEVEL PINION AHD SHAFT

BEVEL GEAR /

STEERING BRAKE  STEFRING BRAKE

SPROCKET DRIVE GEAR
[e—————— SPROCHET —————>{

lilust. 4 - Line of Power rom Engine to Tracks,

_&gﬂ.a L

Gear Shifter Mechanism

The rear of the main frame, which houses the
transmission and the bevel gear assemblies,
is covered by a main frame cover and by the
gear shifter housing, The forks of the gear
shifter mechanism respond to the movement
of the shifting lever, In this way, different
speed gears are selected, The shifter forks
fit into the recesses provided on each sliding
gear, The sliding gear will then move in the
direction of the selected drive gear,

continved on next page
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1. DESCRIPTION - Continued

Bevel Gear

TRANSMISSION

The drive bevel gear, located in the rear of the
main frame, is always matched to the bevel
pinion gear. Replacement of the bevel pinion’
shaft or the hevel gear entails replacement of

the other matching gear.

{Refer to opening note,

Par, 8, "REASSEMBLY - INSTALLATION."}

2. SPECIFIOATIONS

Line of Power

(See Hlust. 4

The line of power from the engine to the tracks
is through the flywheel and the engine clutch ta

the transmission and bevel gear,.

The power is

distributed to both sides of the tractor through
the steering clutches to the sprocket drive

gear, sprocket and track chain on each side of
the tractor, :

T-o e TD-9 {91}
TD-6 (61) _ _ =
Make . .. ......... [IH IH IH 4H IH IH
Type . .o+ cvas ... |Selective Selective Selective Selective Selective Selective

Number of forward

spur gear

spur gear

spur gear

Spur gear

spur gear

spur gear

SPEEAS . + 4 a4 - a0 .. |D 5 5 5 s 5
Number of reverse 1+
gapeeds . . .. .. 4. w o tL i 1 1 1 1
Traveling speeds (at
gaverned engine
speed) - m.p.h,
lstgear . . ....... L5 1.5 1.6 1.5 1.5 1.6
Znd gear. . .o ..., . [2.2 2.2 2.3 2.2 2.2 2.4
3rdgear......... |31 3.1 3.3 3.0 3.0 3.3
4th gear . o+ v v 25 .+ |3.8 1.8 4.0 3.9 3.9 4.1
Sthgear . .. ...... |54 5,4 5.7 5.3 5.3 5.7
Reverse gear, , . . .. |1.7 1.7 1.8 1.7 1.7 1.8
Bearings - type \
Spline shaft o
Froot. . . ... .. ..|[*Single row [*Single row[*Single row {*Single row|*Single row}*Single row
ball ball ball ball ball ball
Rear .. ...... .. |*Single row|*Single row| Roller *Single row [*Single row} Roller
ball ball ball ball
Bevel pinion shait
Front......-...| Roller Roller Roller Single row| Single row| Roller
: ball bhall .
Rear . .........| Single row| Single row| Double tapelJ Single row | Single row] Double taper
kall ball roller ball bhall raller
* Shielded

155 - 10328 (6-64)
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‘\..._,/:
2 T-6(6l) TD-9 {91}
: T-6 TD-6 TD-6(61) T-9 TD-9 TD-9 (92)
Driving shaft and gear
Front.......... |*Single row [¥Single row|%Single row [*5ingle row|*Gingle row |*Single row
ball ball ball ball ball ball
Rear .o« .04+ 4« |¥8ingle row|*3ingle row| Roller #Single row|*Single row| Roller
ball ball ball ball
Bushings, reverse idler
Inside diam. - inches . [1.503 - 1.503 - 1,503 - 1.565 - 1.565 - 1,565 -
{in assembly) 1.505 1.505 1.505 1.567 1.567 1.567
* Shielded
SPECIAL TORQUES (Foot Founds) All threads to be lubricated with SAE-30 engince oil,
Bevel pinion shaft lock nut, all 6 series, . 400 - 450 All 9 series 500 - 550
Transmission drive coupling
retaining nut . . .all & series 95 - 105 All 9 series 135 - 145
All 6 and 9 Series crawler tractors
) END
- TRACTOR SERIAL NUMBER CLEARANCE METHOD BACKLASH
T and TD-6 Below TDBEK-10323 .625 gauge Use gauge between hub .010 to 012
of gear and end of pinion
T and TD-6 TDBK-10323 to 38950 See Note Use pauge between hub .010 to .012
of gear and end of pinion
T-6 (61) T-61 - 50} and up Use gauge between hub
TD=-6 {61} TDBK-38951 and up See Note of gear and end of pinion See Note
TD-6 (62) TD-62 - 501 and up
T and TG-9 Below TDCB-16825 625 gauge Use gauge between hub 010 to 012
of gear and end of pinion
T and TD-9 TDCB-16825 to 60300 See Note Use gauge between hub 010 to 012
of gear and end of pinion
TD-9 (91) TDCB-60301 and up See Note Use gauge between hub See Note
TD-9 (92) TD-92 - 501 and up of gear and end of pinion
NOTE: The drive bevel gears are marked on the bevel gear with decimal figures {stamped or
etched) showing the distance from the gear end of the bevel pinion to the ground surface on the
drive bevel gear hub, Figures designating the matched sct of gears are found on the gear end of
the bevel pinion shaft and the hack side of the bevel gear, Matched numbers should correspond,
All sets of gears are run in and checked for a high point. This peint is marked on the teeth of the
bevel pinion and bevel gear with white lead. These points should coincide before the gear setting
is taken.
\._/J :
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3, CHECKING MECHANICAL PROBLEMS

1. Oil in transmission too heavy

TRANSMISSION

GEARS HARD TO SHIFT

L

Par, Z, "SPECIFICATIONS, '}

2. Gear shifter forks and shifter rails out

of alignment or damaged , , .. .. .......

replace,
3. Worn shifting contrels, . . .. ........... Repair, or install new parts,
4. Damaged transmissionparts ... ..... ... Inspect; replace damaged parts.

p—

L}

2,
3.

1.

Engine clutch fai

Shifter forks and rails worn excessively. . ..
Shifter forks and rails bent . . .. v v s 2 s v o«
Worn or broken bearings ., . . ..« .00 o0 o

Gears not fully enpaged. . .« o c v 2 v a0 0

ls to engage - or drags. ...
Damaged transmission parts .. . ..o v v v

P

GEARS CLASH

Inspect; replace worn parts,

GEARS NOT IN FULL MESH
WHEN IN OPERATION

Replace with new parts,
Repair, or install new parts,

=,

v

GEARS SLIP OUT OF MESH

2, Damaged transmission parts .. ..

1. Bearings worn,
2, Pinion shaft worn or twisted
3, Fareign material in lubricating oil . ... ...

4. Broken or damaged transmission case. . . ..
5. Gears very badly worn . . . . . . - v i v a s v .

----- LT BT R )

T A Y

Inspect shifter rails and forks.

Move shifting

Drain and fill with recommended oil,

{Refer to

Inspect shifter forks and rails; if necessary,

Refer to "ENGINE CLUTCH,'" Section 5,

Inspect and replace with new bearings.

lever to extremes and note movement,

parts,

NOISE IN TRANSMISSION

PR I T T R

Install new bearings.
Install new pinion and bevel gear.

lubricant.

Replace with new gears.

&. Bevel gear and bevel pinion not properly

155-10328 (6-64)

adjusted . . .

o

.

L . R I |

L T

i ﬁ_‘_ PR SET Y. T T S TP I

"ADJUSTMENT ')

PRINTED IN TINITED 3TATES OF AMERICK

Repair, or install new main frame.

Sy

Remove transmission and repair damaged

Drain and flush, and refill with a clean, proper

Adjust tc proper clearance. (Refer to Par, 15

1
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TRANSMISSION CVERHREATS

I. Improper or insufficient lubrication ., .....

2. Excessive friction in transmission parts , . .

Use recommended lubricant and fill to proper
level,

Inspect transmission; check clearances and
freedom of movement on splines.

GEARS DO NOT SHIFT

1. Engine clutch drags . .
2. Gears stuck on spline shaft . ., ... .. ... ..

[ T T T T ]

3. Shifter forks and poppets not properly
assembled, or broken poppet springs. . ...

LUBRICANT LEAKAGE

1. Lubricant leaks past transmission drive
shaftoil seal. . . ... ... ... ...
2. Lubricant leaks past transmission end
cover gasket . ... ..

4. MAINTENANCE

The transmission requires little maintenance
other than visual inspection. Care should be
taken immediately to correct any evidence of
oil leakage. Also, the ¢il level should be
watched closely, and the specified lubricant
used, since lubrication is very important in
maintaining the transmission,

5. PREPARATION FOR REMOVAL AMD DISASSEMBLY
OF TRAMSMISSION

1. Remove the seat cushion and battery covers.

2. Remove the batteries, the battery cables and
support, and any electrical wiring attached to
the seat side sheets or fender side sheets.
NOTE: Mark all cables as disconnected,

3, Drain the fuel tank and disconnect the fuel
1ine, Removwve the holts that hold the fender side
sheets to the seat side sheet, main frame, dash
and clutch cover. Remove the bolts from the
fuel tank support. Lift out the fuel tank, seat
and fenders as a unit, KEither hoist the tank

out ot slide it out from the rear.

4, Remove all hardware holding down the main
Disconnect all the electrical

frame cover.
wiring.

"/

Refer to "ENGINE CLUTCH, ' Section 5,
Remove spline shaft; remove burrs and scored
metal, Check freedom of movement of gear
on the spline. If excessively worn, replace

gear and spline.

Remove housing; inspect and replace broken or
damaged parts. :

Remove; inapect and, if necessary, install new
seal.

Remove end cover and instzll new gasket,

Principal Steps in Preparation for Removal
and Disassembly of the Transmission

l. Remove the seat cushion and battery
covers. : S

2. Remove the battery cables and the bat-
tery support.

3, Remove the seat and the fuel tank.

4. Disconnect all wiring, and loosen all
hardware holding down the main frame
cover. :

5. Drain the oil from the transmission.

6. Remove the steering clutch levers,

7. Remove the steering clutch release
levers.,

8. Remove the shifter lever housing.
9. Remove the main frame cover,
10. Remove the engine clutch cover.

1. Remove the engine clutch.

Continued on next pege.
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TRANSMISSION

NOTE: It is advisable to label each of the dis-
connected wires to avoid the possibility of con-
fusion and wasted time when reassembly takes
place.

5. Remove the steering clutch grease tubes.
Rermove the small inspection covers in the
main frame cover. Then remove the cap
screws holding the grease tubes to the main
frame. The grease tubes will slip down into
the main frame. L

6, Drain the oil from the transmission after
the tractor has bheen operated and the lubricant
is warm. Remove the drain plug and when the
oil has drained, install the drain plug.

7. Remove the steering cluteh levers by first
removing the return springs. Loosen the set
screws in the steering clutch lever support on
the gear shifter housing. Push out the hand
lever shaft, Lift up the levers, push cut the
eye pins, and remove the levers, Remove the
hand lever booster springs on the 61, 62, 91
and 92 series crawler tractors by removing
the spring adjuster bolts,

Must. 5 - TD-%{91)} with Seat, Fenders and Fuel Tank Removed
(61 Series Similar).

8. Remove the steering clutch release levers
by locsening or removing the cap screw in the
release lever and removing the steering clutch
release lever. It may be necessary to pry the
release lever off the steering clutch release
shaft and fork,

9. Remove the shifter lever housing. Force
the dowel pin out of the housing by running a
nut down the threaded end of the dowel. The
housing, shifter lever and shifter rails will
come ouf as a unit.

1SS - 1032B (6-64)

?Pki‘d#ﬂ '

lllust. &6 - Showing Transmission Installed with Engine
Clutch Removed.

10, Remove the rmain frame cover. Remove
the two dowels by running a nut down the
threaded end of the dowel. These dowels lo-
cate the cover on the main frame. When the
dowels are rernoved, the cover may be lifted
out of position.

11. Remocve the engine clutch cover by re-
moving the cap screws holding the cluich cover
to the clutch ccmpartment of the main frame.

o

12, Remove the engine clutch, Refer to

"ENGINE CLUTCH,™ Section 5.

NOTE: Since the transmission assembly cannot
be removed as a unit, the actual removal is
described in Par. 6, "REMOVAL AND DIS-
ASSEMBLY ., "

6. REMOVAL AND DISASSEMBLY

Principal Steps in Removal and Disassembly
of the Transmission

1. Remove the spline shaft bearlng re-
tainer, front. ,% .

2. Remove the end cover,

3. Remove the spline shaft and its gear
assembly.

PRINTED IN UNITED STATES OF AMERICA
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TRANSMISSION

4. Remove the bevel pinion shaft.
5. Remnove the reverse idler gear,

6. Remove the driven gear from the spline
shaft,

7. Remove all gears from the spline shaft.

8. Remove the transmission spline shaft
bearing. N e .

9. Remove the bevel pinion shaft bearing,
iront.

&

10. Remove the bevel pinion shait lock nut.

11. Remove all gears from the bevel pinion
shaft.

12, Remove the bevel pinion shaft bearing,
rcar.

13, Remove the transmission coupling,

14, Remove the transmission drive shaft
oil seal,

5. Remove the transmission drive shait,
16. Remove the drive shaft inner bearing.

17. Remove the transmission drive shaft
bearing, front.

18. Remove the bushings from the reverse
idler gear.

19, Rerove the shifter rail guide.

20. Remove the gear shift lever.

{Ref. Nos. of Parts Apply to Illust, 7.)

1. Remove the spline shaft bearing retainer,
front (49) by removing the cap screws. Slip off
the retainer gasket {48). Remove the cap
screws from the bearing retainer washer (47)
which will allow remaval of the washer.

2. Remove the end cover. Remove the cap
screws from the end cover (45) and use the
same cap screws as puller screws in the holes
provided., Run the puller screws in evenly; the
cover will be loosened and can be removed
easily. Then, the end cover gasket (43} can be
removed. The driving shaft and gear (64) will
come off with thé end cover.

3. Remove the spline shaft {40} and the gear
assembly on it through the engine clutch end of
the transmisgion compartment, It first will be
necessary to remove the cap screws from the

bearing cape {33) at the rear of the spline shaft.

4. 6 AND 9 SERIES: Remove the bevel pinion
shaft, It will be necessary to remove the cap
screws holding the bevel pinion and shaft bear-
ing cage, rear, to the main frame, Then the
bevel pinion and shaft {51) with the entire as-
sembly on it can he removed through the front
end of the transmission compartment,

6 {61}, 6 (62),
move the cap screws holding the bevel pinion
and shaft rear bearing (55) to the main frame.
The entire bevel pinion and shaft assembly can
then be removed through the front end of the
transmission compartment, .

(Ref. Nos, of Parts Apply to Illust. 7.)

5. Remave the reverse idler gear. To free the
reverse idler gear (39), remove the cotter pin
and nut from the reverse idler gear shaft bolt
{32) and withdraw the bolt, Push out the re-
verse idler gear shaft {31) and hft out the
idler gear. v

6. Remove the driven gear (42) from the spline
shaft (40) simultaneously freeing the split
collar {41). Remove the split collar.

7. Remove all gears from the spline shaft.

8. Remove the transmission spline shaft bear-
ing, rear. First position the shaft (40} in an
arbor press with two pieces of wood under the
bearing (34); then lower the press ram to con-
tact the spline shaft, and press the shaft out
of the bearing.

§. Remove the bevel pinion shaft bearing, front,

{63} from the bevel pinion shaft. First position
the bevel pinion shaft (51} in a press.

Carefully block up the hevel pinion shaft bear-
ing, front, (63} and press the shaft out of the
bearing.

10, Remove the bevel pinion shaft lock nut.
Unlock the bevel pinion shaft lock washer, if
so equipped, and unscrew and remove the lock
nut {62).

11, & AND 9 SERIES: Remove all gears from
the bewvel pinion shaft.

Continued on page 124

9 [91) AND § (92) SERIES: Re-
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TRANSMISSION

6. REMOVAL AND DISASSEMBLY - Continued

& {6l) AFTER SERIAL 41229, 9 {91) AFTER
SERIAL 66832 AND ALL 6 (62) AND 9 {92}
SERIES: The bevel pinion shaft pears are all
press fit and will have to be heated to be
pressed off. A torch can be used to heat the
hub of the gears, Care rmust be taken that the
heat is uniform all around the hub and kept
away from the gear bores and the shaft, Tem~
peratures exceeding 400°F should be a.vo:.ded
or the hardness mav be lost, :

R

NQTE: Do notpress the gears off without
‘properly heating them or damage will result
to the gears and shaft,

12, ‘6 AND ¢ SERIES: Rerove the bevel pinion
shaft bearing, rear. Remove the snap ring
from the bearing cage and press the cage off
the bevel pinion shaft bearing, rear., Then
‘press the bearing off the bevel pinion shaft
{51}.

6 {61}, 6{63} 9{91) and 9 (92) SERIES: Press

the bevel pinion shaft bearing, rear (55) {flanged

double taper) from the shaft, The shims (52,
53 and 54) may be kept and re-installed if the
same bevel gear and bevel pinion also are to be
installed,

13, On tractors with new type transmission
drive shaft, unstake and remove the transmis-
sion drive coupling nut {73}, Remove the drive
coupling {72). On tractors with old type trans-
mission drive shaft, unlock the transmission
drive coupling retainer screw lock, then re-
move the drive coupling retainer screw, Re=-
move the drive coupling,

NOTE: When disassembling the transmission
drive coupling (72} from the shaft {64) it may
be necessary to use a puller, Since lack of
space prohibits the use of a puller in the
tractor, remove the transmission end cover
(45} from the tractor with the coupling and
shaft attached.

14, Remeove the transmission drive shaft oil
seal, Remove the hardware securing the drive
shaft front bearing retainer {70). The retainer
will then come off, as will the retainer gasket
{69}. Then remove the oil sezl {71) from the
bearing retainer (70),

e
4
L.

15, Remove the transmission driving shaft by
using a press to remove the driving shaft and

gear {64) from the end cover (45), The trans-
mission driving shaft bearing, front, {568) will
remain in the end cover (45),

155-10328 (6-64)

16, Remove the transmission driving shaft
rear bearing. Pull the rear bearing {66) from
the driving shaft (64) and free the transmission
oil slinger {65).

i7. Remove the transmission driving shaft
hearing, front, by positioning the end cover (45)
in a press, lowering the press ram to contact
the driving shaft hearing, front, (68} and pres-
sing the bearing from the end cover.

If the spline shaft front ball bearing (46) necds
replacement, it may be pressed from the end
cover {45),

18, Remove the bushings from the reverse
idler gear. Position the idler gear (39) in a

press; set up a suitable adapter and lower the
ram to press the idler gear bushing (35} from
the reverse idler gear.

Gearshift

fever

Gear shifter
housing

Expansion
plug

Ph-43529

illust. B - Removing Exponsion Plug und Swivel Shaft
{21 Series Shown).

19. Remove the shifter rail guide assembly.
Remove the cap screws holding the gear shifter
rail guide {24) to the gear shifter housing (2},
With the rail guide {24) removed, shifter forks
(27, 28 and 29) may be removed, Also, the
shifter rail poppet ball {26) and the poppet ball
spring (25) may be removed.

20, BRemove the gear shiit levexr after the two
expansion plugs have been removed and the
small swivel shaft, has been driven out, On
the & (61), 6 {62}, 9 {91) and ? (92) series, re-
move the hand lever upper pin {21) and lower
pin {22}, (See Illust, 8.} The gear shift lever
may then be lifted from its position in the
shifter housing.

Lo .. PRINTED IN UNITED STATES OF AMERICA
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Section 6

7. INSPECTIOM AMD REPAIR

1. After the entire transmission has been re-
moved and disassembled completely, wash all
parts in a good cleaning solvent. Take care to
remove any foreign matter on the gears, shafts,
bushings or bearings. After the parts have

INSPECTION

Page 13

. TRANSMISSION

been thoroughly cleaned, dry them with com-
pressed air. Wash all bearings particularly
well, and clean and flush the transmission case.
Be sure the oil strainer in the reverse idler
gear shaft is clean and in serviceable condition.

2. Inspect all parts for scores, cracks,
chipping and excessive wear in accordance with
the following chart:

REMEDY

. BEARINGS

1. Inspect for cracks, scores, and
general wear . .

A F ® BN 3 & 8 & 4 a2 k& ® 3 & w8 v o8

N LI ST U R
1. Inspect reverse idler gear bushings for
wear and damage . .. L. . 0 e h s e e s e .o

2, Inspect ﬁ)ower take -off bushing for wear. ...

Replace if necessary. Soak in oil, wrap and
cover until ready for assembly.

BUSHINGS

Install new bushings if necessary. Keep clean
until reassembly,
Replace if necessary,

QIL SEALS

3 C e

1. Inspect for damaged or excessively worn

BTEAS 4 v v v 2 v v n v 0 = - w+aseasss+er. Replace if necessary, The seal must be in-
: stalled with the lip facing the inside of the
: housing.
GEARS

1. Inspect the gears for wear, and chipped

or broken teeth . « v« & v 4 v v v s o v o s e v o s
2. Inspect the splines for snugness in fit ., ..,
3. Inspect splines for burrs. . . ..« v s s s s v o »

t. Inspect for scores, cracks and excessive
wear at the pinion gear . . ... .... e e e

1., Inspect spline shaft for cracks, wear,
galling and chipping . . . . . . . . . .

Continued on next poge,

Replace the gears that are worn excessively or
that are damaged.

Replace pear if spline fit is excessively loose.

If the burrs are slight, they may be smoothed
down with a stone. If badly burred, replace
the gear.

BEVEL PINION AND SHAFT

Instzll a new shaft if cracks or excessive wear
ig in evidence, Refer to "NOTE" that opens
Par. 8, "REASSEMBLY, ' pertaining to re-

placement,

SPLINE SHAFT

If the spline shaft indicates extreme wear,
galling, cracks or chipping, replace the
spline shaft,
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TRANSMISSION _ _ .

7. INSPECTION AND REPAIR - Continved

INSPECTION

REMEDY |

SHIFTER RAILS AND FOREKS

1, Note the condition of the notches in the
shifter Taild . . v v v o v v v v v o e 0 o0 v v v s

2. Inspect the shifter forks for wear or
damape ... .«

3. Inspect the condition of the gear shifter

rail poppet balls and springs.. ., .. .. ...

L L I R R I

Pinion Shaft Reur Beoring.

Since the bearings, spacer and cage assembly
(55) are furnished as a matched unit, definite
procedure for adjustment of the double tapered
roller bearings, due to normal wear, must be
followed,

1. Place the complete bearing assembly on a
flat surface {surface plate),

2, Place a weight {20 lbs, minimum} on top of
bearing assembly, as shown in Illust, 9. (This
will keep roller in alignment,) .

3, Rotate the cup {A) a minimum of four re-
volutions in each direction,

4, With spacer (B) in place, set the dial indi-
cator at zero. Check at three different points.

~—=Weight 20 Ibs. minimuam

s
I

If they are worn to the extent that the trans-
mission will not stay in gear, the shifter rails
must be replaced.

Replace shifter fork and rail if required.

If they are damaged or badly worn, they must
he replaced.

5, Slide dial indicator off cone (C} carefully,
(Do not upset indicator setting,)

6, Remove weight, cone {C} and spacer (B},
Then replace cone {C) and weight, (Do not ye-
place spacer (B),)

7. Repeat rotation of cup (A) and slide dial
indicator on cone (C}, Be careful to get an ac-
curate reading from dial indicator, Check at
three different points,

8., Factory end play specification in a new
bearing agsembly for the TD-6 is 006 T .001
inch, and for the TD-9 is .007 £ ,001 inch,

If the reading on dial indicator shows a greater
drop than the maximum factory set end play,

N

N L
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. TRANSHISSION
\./J grinding or lapping of spacer is necessary. The 8. Install the inner bearing and the oil

amount to be ground off the spacer is the differ-
ence hetween the indicator reading and the fac-
tory set end play.

A bearing assembly that is heavily pitted or
scored should not be salvaged,

8. REASSEMBLY AND INSTALLATION
{(Ref, Nos. of Parts Apply to Illust. 7.}

NQOTE: The bevel pinions and drive bhevel
gears, previously serviced in matched sets
only, are now available both individually and in
matched set for service. However, a new gear
may be used with an old pinion, or vice versa,
only if the used gear or pinicn is in good con-
dition, Bevel pinions and drive bevel gears,

as furnished individually for replacement pur-
poses, will be identified by the following
markings:

R AN CTEE

N3 . P." (Single Pinion) etched on the head end
of the pinion,

1

"5,.G." (Single Gear) etched on the outside rim
of the bevel gear,

R i

For adjusting the end clearance and backlash,
refer to Par. 15,

PRINCIPAL STEPS IN REASSEMBLY AND
INSTALLATION OF THE TRANSMISSION

REASSEMBLY

1, Install the reverse idler gear,

2. Install the bevel pinion shaft rear
bearing cage, szxv :

Install all gears on the bevel pinion
shaft,

4. Install the pinion shaft lock nut and
bearing.

5. Install the spline shaft rear bearing
and cage. S

6. Install all spline shait gears.

=]

Install the split collar and driven gear. _

slinger on the driven gear.

9. Install the driving shaft, spacer and
bearing into the front cover,

10, Install the oil seal and retainer.
11, Install the transmission drive coupling.
12, Install the shifter rails.

13, Install the shifter lever. )
INSTALLATION

14, Install the bevel pinion shafi. _
15. Install the spline shafi.
16. Install the end cover,

17. Install the spline shaft bearing and re-
tainer.

18, Install the engine clutch.
19, Ingtall the main frame cover.
20, Ingtall the gear shifter housing. ., = e

21, Install the steering clutch release
levers,

22, Install the steering clutch levers.

23, Ingtall the steering clutch grease
tubes,

24, Fill the transmission.
25, Connect all secondary wiring,

26. Install the seat and fuel tznk,

27, Install the batteries, battery covers
~and seat cushion,

1. Install the reverse idler gear (39} between
the two supports on the main frame with the
larper hub to the rear of the tractor. Then
push the reverse idler shaift (31) in place.
Note that the shaft bolt hole is in an off-center
position so that the reverse idler gear shaft
bolt (32} can be inserted through the shaft and
gupport in only one way. Install the nut se-

curely and slip the cotter pin through the belt.

Continued on next puge.
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8. REASSEMBLY AND INSTALLATION ~ Continved

{Ref. Nos. of Parts Apply te Hlust., 7.}

2. 6 AND 9 SERIES ONLY: Install the bevel
pinion and shaft rear bearing cage onto the bevel
pinion and shaft bearing, rear, Then place the
snap ring onto the cage and press the assernbly
onto the bevel pinion shaft (51),

6 (61}, 6 (62}, 9 (91} AND § {92) SERIES QNLY:
Press the rear cone of the bevel pinion shaft
rear bearing (55) on the bevel pinion shaft, being
sure it seats firmly against the shoulder of the
pinion gear, Install the bearing outer race and
spacer over the rear cone, Press the front cone

on the shaft, seating it firmly against the spacer.

3. Assemble the gears on the bevel pinion shaft
in the sequence shown helow.

NOTE;: With the exception of the machines listed
below, the gears on the bevel pinion sbhaft arve a
tight press fit., Before the gears can be pressed
on they must be heated to 380-400°F for one
hour. Avoid heating the gears over 400°F or
the hardness may be lost. Press each gear
down as far as it will go and hold the pressure
on the gear until it cools enough to shirink tightly
on the shaft. After all the gears are installed,
press the complete assembly of gears with 50
tons of pressure. Check to see that there is no
gap between any of the gears or spacers,

The following machines do not require heating
and pressing on gears, provided they are
equipped with original bevel pinion shaft;

All 6 and ? series tractors
T and TD-61-41228 and below
T and TD-91-66831 and below

cafeas

Install the fourth speed gear {56) on the pinion
gshaft (51) with the shorter hub toward bearing,
The & {61), 6 (62), 9 {91} and 9 (92) series
fourth speed gear has no short hub, so the gear
end will be toward bearing, No short spacer is
needed as is found on the 6 and 9 series., Place
the bewvel pinion shaft spacer, short, on the
shaft, Place second and fifth speed gears (57}
on the shaft with smaller gear toward pinion.
Slide the bevel pirion shaft spacer, long {(58),
onto the pinion shaft, Position third and re-
verse speed gears (59) on the shaft with smaller
gear toward pinion., Install first speed gear
{60) with the long hub toward pinion,

4., &lip the pinion shaft lock nut lock washer
(61), if used, on the pinion shaft next to the
first speed gear {60}, Then place the pinion
shaft lock nut (62) on the shaft, tighten to the
torque specified in Par. 2 and lock. The se-
curity type lock nut {if so equipped) shoud screw
ontoc the shaft with a drav of 20 to 30 ft=lbs. If
it spins on freely or binds too much, it will not
lock itself properly; remove the nut and start it
over again, After torqueing the nut, press the
pinion shaft {rout bearing (63) on the shaft,

IS5 - 10328 {4-64)

TRANSMISSION

9 (y2) BERIES: When installing the new front
roller bearing on the pinion shaft, the inner race
of the bearing is to be presscd in place against
the threaded shoulder on the bevel pinion shaft,
The inner and outer race may be lubricated with

a light coat of transmission oil te aid in assembly.

5. Press the transmission spline shaft bearing,
rear (34), on the rcar end of the spline shaft (40),
Then place the spline shaft bearing cage, rear
{33), on the bearing.

6. Install all spline shaft gears. After closely
inspecting the spline shaft and the inside splines
in each sliding gear, install the fourth and fifth
speed sliding gears (36), the second and third
speed sliding gears (37), and the first and re-
verse sliding gears (38} on the spline shaft,

When all gears are assemhbled on the spline shaft,
the shifter fork recesses, or collars, should be
toward the rear of the spline shaft.

7. Install the driven gear split collar (41) in the
groove on the spline shaft {40) and slip the dri-
ven gear (42} on the shaft with the longer hub to-
ward the front end of the shaft, The driven gear
will hold the split collar in place,

8, Install the eil slinger (65) on the driving shaft
and gear (64). Then position the driving shaft
rear bearing (66) on the driving shaft and gear
and press into place.

9, Install the driving shaft, assembled, spacer
and front bearing into the front cover, Position
the driving shaft, cil slinger, and bearing, in
the end cover, and press inte place., Slide on
the driving shaft bearing spacer (67) with the
flare toward the rear. Then install the driving
shaft bearing, front (68), by pressing into the
front of the end cover {45},

If the spline shaft front ball bearing (46) was
pressed from the end cover (45), press the bear-
ing in being surc the shielded side is toward the
rear of the tractor, The shield is to prevent
dirt from entering the bearing,

10, Imstall ¢il seal and retainer. Position the
driving shaft front bearing retainer (70) beneath
the ram of an arbor press resting on the flange.
Then place the driving shaft oil seal (71} with
the lips downward, and press the scal into the
retainer. Then assemble the gasket (69}, re~
tainer (70), and bolt into position,

NOTE: Apply a coat of "Never-5eez" Ng,

999 617 Rl to the splines when assembling the
coupling {72) tc the shaft (64). It may be nec-
essary to press these parts together, in which
case the drive shaft and coupling should be as-
sembled to and installied with the end cover (45).

11. Install the transmission drive coupling {7<Z).
Om tractors with new type transmission drive
shaft, install drive coupling nut {73} and stake it.
On tractors with old type transmission drive
shaft, slipthe retainer screw lock on the refainer
PRINTED IN UNITED STATES OF AMERICA
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screw and tightern,

12. Install shifter rails. Turn the gear shifter
housing {2) upgide down and install the shifter
rail poppet ball springs {25) and the shifter rail
peppet balls (26) in holes provided for them,
Then install shifter rails (27}, {28) and (29} in
the shifter rail guides {24) so the proper shifter
forks engage the proper sliding gears., Secure
the rail guides to the shifter housing with cap
screws.

NOTE: The square notches in the shifter rails
should line up when properly installed. '

13, 6 AND % SERIES ONLY: Install the shifting
lever by placing the gear shifter lever swivel
shaft in the gearshift lever (15} and insert the
lever {15} in the housing (2}). Drive in the small
swivel shaft and the expansion plugs.

6 (61), 6 (62), 9 (91) AND 9 (92) ONLY: Install
the gearshift hand lever. Attach the hand lever
lower shift {10) to the gearshift hand lever (15)
with the lever lower pin {22}). Lower the gear-
shift hand lever in place in the gear shifter
housing (2). Attach the lower lever shaft {10}
to the lower lever {9} with the lever pin {11) and
peen the end to sccure it, Push the gearshift
lever upper shaft {B) through the shaft hole in
the housing, engaging the elongated hele in the
gearshift hand lever (1%) and gearshift lever (9).
Locate the pin holes and drive the hand lever
upper roll pins (7} and {21} in place.

14, Install the bevel pinion and shaft, Lift the
assembled bevel pinion and shaft into position
and install the bearing cage or bearing into the
mmain frame. I the pinion and bevel gear were
not replaced by new ones, the same number of
shims may be used between the bearing cage
and the main frame. Then replace and tighten
the cap screws holding the bearing or bearing
cage to the main frame,

NOTE: Refer to Par. 15 for adjustment of the
pinion and bevel gear,

15, Imstall the spline shaft, Place the spline
shaft bearing cage {33} with the spline shaift
assembly in the main frame. Run in the cap
screws and secure the bearing cage (33) to the
main frame.

Lock the screw into position.

16. Install the end cover completely reassem-
bled. Place the assembled end cover {45%) and
end cover gasket {43) in position, Line up the
bevel pinion shaft bearing, front (63), with the
driving shaft and gear (64) and set the end cover
in positicn. Align the dowels and tap them inte
position, Then install the cap screws, lock
washers and nuts on the studs, and tighten them.

17. Drive the spline shaft bearing, front {46}
onto the spline shaft (40) with the shielded side

towards the rear of the tractor, and secure it
with cap screws and lock washers. Then place
the spline shaft front bearing retainer (49) and
the gasket {48) in position, and install and
tighten the cap screws.

18, Install the engine tiutch.
GINE CLUTCH," Section 5,)

13, Install the maln frame cover, Clean the
main frame compartments before installing the
main frame cover, Then place the cover into
position, Tap in the dowels and secure with cap
screws and lock washers.

(Refer to "EN-

2Z0. 1Install the gear shifter housing. First in-
stall the gasket (12) in the main frame, then
align the sliding gear shifting collars to receive
the shifter forks, and lower the housing. Align
the dowel holes and drive in the dowels, Secure
the housing with cap screws.

2}. Install the steering clutch release levers,
Pogition the steering clutch release levers to
hold the linkage reascnably snug, Fitthe re-
lease lever over the release fork and tap the
lever onto the fork,

NOT E: After installation is complete, refer to
YSTEERING CLUTCHES AND BRAKES ' Sec-
tion 7 for adjustments. :

22, Install the steering clutch levers, Line up
the steering clutch levers with the eye pins.
Then position the levers in the housing and in-
stall the hand lever shaft. Tighten the set
screws on the steering clutch lever suppart on
the gear shifter housing. Install the return
springs. Install the hand lever booster springs,

23. Install the steering clutch grease tubes.
This may be done through the small inspection
cover openings, Bolt the grecase tubes to the
m:ain frame cover; then secure the inspection
covers,

24, Fill the transmission case. Refer to the
operator's manual for specifications, Fill the
case,with the proper lubricant,to the proper
level,

25, Connect all electrical wiring to the proper
terrninals,as marked,before disassembly.

Z6. Install the fuel tank, seat and fenders as »
unit intc position and secure with cap screws,
Connect the fuel lines, and fill the fuel tank
with a recommended grade of fuel,

27, Imstall the batteries, battery covers and
seat, Connect all cables to the proper termt-
nals as marked during disassembly. Then in-
stall the hattery covers and the seat cushion.

.
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9. DESCRIPTION

The drive bevel gear is situated in the main
frame to the rear of the transmission com-
partment, The drive bevel gear transmits the
power from the transmission to the sprocket
drives through the steering clutches. It also
changes the direction of the line of power and
it provides a definite, set, gear reduction.

The drive bevel gear is lubricated by the
same oil that lubhricates the transmission,

The hub of the bevel gear is mounted on two
ball bearings (later models have roller bear-
ings), and it is connécted on each side to the
steering clutches.

The bevel pinions and drive bevel gears, pre-
viously serviced in matched sets only, are now
available both individually and in matched sets
for service, However, a new gear may be
used with an old pinion, or vice versa, only

if the used gear or pinion is in good condition,
Bevel pinions and drive bevel gears, as fur-
nished individually for replacement purposes,

will be identified by the following markings: W shock loads, -
S
10. CHECKING MECHANICAL PROBLEMS ™
: Wi PROBABLE CAUSE REMEDY
CeE 7 EXCESSIVE BACKLASH
1, Improper adjustment of bevel gear and
PINIOIL v v v v s v cv o o = a v 2 o s« s a s s o s Adjust bevel gear and pinion in accordance with
specifications.
2. Loose transmission drive coupling .. .. .. Remove engine clutch and inspect coupling for B
g : condition. Tighten if found in loosened
condition.
GEARS NOISY )
1, Improper or insufficient lubricant. .. .. .. Use proper lubricant; fill te proper level,
2. Improper adjustment of pinion and bevel o
BBAT v v a v w . et e e e e v e e Adjust pinion and bevel gear in accordance
with specifications,
e “ LUBRICANT LEAKAGE
1, Faulty oil seal in bevel gear compartment . Determine if the leak is coming from the
sprocket drive or hevel gear compartment.
If bevel gear compartment indicates leakage, ]
L e remove steering clutches and replace ¢il seal ;o
Sidn and gasket at bevel gear hub. ’ y /

185 - 1032B (6-64}

S

BEVEL GEAR SN

nS,P.," (Single Pinion} etched on the head end
of the pinion,

"S.G." (Single Gear) etched on the outside rim
of the bevel gear,

For adjusting the end clearance and backlash,
refer to Par, 15,

Shims are provided between the bevel pinion
shaft rear bearing cage and the main frame

for the purpose of establishing proper end
clearance, They are used to adjust the bevel
gear and hevel pinion for end clearance, The
bevel gear has a shimming provision for setting
backlash between the bevel pinion and the hevel
gear, These shims will be found hetween the
drive bevel gear and the drive bevel gear spacer,

Later model tractors are equipped with bevel
gear bearing adjusters and adjuster locking
screws, instead of shims.

On older model tractors a set screw projects
through the side of the drive bevel gear com~
partment. It contacts the drive bevel gear
momentarily when the gear is subjected to

PRINTED 1IN URITED STATES OF AMERICA
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2., Lubricant leaks at drain . . v o o v ¢ o v s = = &

Page 19

1f sprocket drive leaks, refer to "SPROCKET
DRIVE," Section 8,
Tighten drain plug or replace plug if damaged,

TRACTOR WILL NOT MOVE

1, Pinion shaft sheared ...« s ¢+ 0+ o0 ¢
2, Bevel gear broken .. ... v v s e v s an o

* Replace both bevel pinion and bevel gear.

R L L

11. MAINTENANCE

The bevel gear requires no mainfenance other
than extreme care dhiring installation of a new
bevel gear and bevel pinion. The backlash and
end glearance should be set precisely, There
will be little general maintenance other than
checking the lubricating ¢il in the transmission
case which also fills the bevel gear compart-
ment, at intervals of 100 hours of operation.

R

After 100 hours of operation, the oil level
should he checked. After 1,000 hours of oper-
ation, the lubricating oil should be changed.

£

B 4

ot D0V ' BT

NOTE: I the lubricating oil has bheen thinned
for winter use, change it to proper grade when
warm weather begins,
manual,)

(Refer to operator's

@~
afe———

W
[ - | P,

B . Hlust. 10 - Exploded Yiew of Bevel Geur and SR
: Reloted Parts (6 and 9 Series) {TD-6, TDBX-37202 : - RSis 3
to 38552; TD-9, TDCTB-55130 o 58450), '

Replace bevel pinion shaft.*
Replace bevel gear.¥

12, REMOVAL AND DISASSEMBLY .

Lk

PEINCIPAIL STEPS IN REMOVAL AND DIS-
ASSEMBLY OF THE BEVEL GEAR

1. Remowve the fuel tank and connections. )
2, Remove the main frame cover.
3, Remove the steering clutches and brakes.

4, Remove the drive bevel gear bearing
cage. (RH, 6 and 9 series,)

5, Remove drive bevel gear bearing cage.
(LH, 6 and 9 series.}

6, Remove drive bevel gear hub and drive
bevel gear,

Continued on next page.
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BEVEL GEAR ™
Legend for [Hlust. 10, \J
Ref. DESCRIPTION Ref. DESCRIPTION
No. No.

1. Drive bevel gear bearing.

2. {Dirive bevel gear bearing cage, left.
3. Drive bevel pear bearing cape gasket.
4. Drive bhevel gear dowel bolt lock.

3, Drive bevel gear dowel bolt.

&, |Drive bevel gear spacer.

1. Drive bevel gear shim {(heavy).

8. |Drive bevel gear shim {light)},
9« | Drive bevel gear.

10, Deflection set serew lock.,

11. Drive bevel gear deflection set screw.
12. |Drive bevel gear hub.

13. | Drive bevel gear hearing cage, right.

12. REMOVAL AND DISASSEMBLY, - Continued

Preparation “for Removal
1. Remove fuel tank and connections. Refer l:-o
”STEERING CLUTCEES AND BRAKES, " Section
A R T

2, Remove main frame cover. Refer to .
"STEERING CLUTCHES AND BRAKES," Sec-
tiom 7.

3. Remove steering clutches and hrakes. Re-
fer to "STEERING CLUTCHES AND BRAKES, "
Secticn 7,

{See Ilust, 11.)

4, Remove the right bearing cage. The bear-
ing adjuster (1}, shaft coupling ¢il seal {2), ad~
juster nut lock (3) and bearing adjuster ring (4)
will have been removed with the steering
clutches and brakes. Imstall puller screws in
bearing cage (5), running them in evenly until
the hearing cage is free from the main frame,
Remove adjuster sealing ring (7), Press bear-
ing cup (B) out of the bearing cage {5). The gas-
ket {6) will usually come off with the bearing
cage.

5. Remove the left bea'ring cage. Follow the
same procedure as outlined in step 4.

6. Remove the right bearing cone (%) by remov-
ing the six nuts and six dowel holts (12) secur-
ing the bevel gear {10} to bevel gear hub (11},
Pusher holes are provided in the hub for three
screws used to force the ring gear against the
right bearing (3). By running the screws in
evenly, the bearing will be forced off the hub.

7. Lift the bevel gear (10) out of the compart-
ment.

8. Remove the drlve bevel gear hub {11) from
the compartment, Use a bearing puller to re-
move the left bearing cone {9).

155-1032B (6-64)

To separate the adjuster (1) from the adjuster
ring {4), remove the adjuster nut lock (3) and
screw out the adjuster., The shaft coupling oil
seal {2} will remain in the bearing adjuster and
need not be removed except for replacement.

Bavel Gear Removal (4 and 7 Series)

(TD-6, 38552 and below.) p
(TD-9, 58450 and below.) S

(See Illust. 10.) ‘ -
1. Remove the right bearing cage. First re- ‘
move the drive bevel gear dowel bolts (5)

holding the drive bevel gear spacer (6) to the

bevel gear (9), and bhack out the deflection set _
screw (11). Then install three puller cap !
screws in the right bearing cage (13}). Run in
these cap screws evenly until the right bearing
cage (13) is free from the main frame. The
kearing (1} may then be pressed ovut of the
bearing cage. The gasket {3) usually w1ll come
off with the bearing cage,

2, Remove the left bearing cage by wedging a
piece of wood between the drive bevel gear (9)
and the main frame to keep the bevel gear ' ™
from drifting to the left. Install puller cap
screws in the left bearing cage (2) and run
them in evenly until the left bearing cage (2} is
free from the main frame. The bearing (1)}
may be removed from the hub. The bevel gear
bearing cage gasket (3) will usually stick to
the bearing cage. The drive bevel gear

shims (7) and (8) can be removed when the left
bearing cage is loosened or removed,

3. Remove the drive bevel gear hub spacer

and the drive bevel gear. This may be done - :
after the left and right bevel gear bearing T
cages have been removed from the main frame,
Slide the drive bevel gear spacer (6} and drive
bevel gear hub (12) out the left side of the main
frame, Then the drive bevel gear (9) may be
lifted fromn the compariment,

PRINTED IN UNITED STATES OF AMERICA
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. . TR A iPA-45260
v Ilust. 11 - Expleded View of Bevel Gear and Related Parts TD-6(81), 6(62) ond TD-9(91), 9(92} Series. S
REF, P : L REF.| w: v i
NO. DESCRIPTION NO. DESCRIFTION
. 1 |Bearing adjuster. 7 |Bearing adjuster sealing ring. = . .
2 |Bhaft coupling oil seal. 8 |Bearing cup,
3 |Bearing adjuster nut lock, 9 |Bearing cone,
‘4 |Bearing adjuster ring, 10 [Drive bevel gear.
5 |Bearing cage, 11 [Drive bevel gear hub.
6 |Bearing cage gasket, 12 [Bevel gear dowel bolt.
Cnen g : e <

13, INSPECTION AND REPAIR

1. Clean all parts thoroughly with dry-clean~
ing solvent, and dry off with compressed air.

2. Examine the drive bevel gear for cracks,
chipping, broken teeth and excessive damage,
If necessary, replace the bevel gear. Refer to
Par, 9 regarding replacement.

T S A

3, Examine all bearings, Place them in dry-

cleaning solvent and clean thoroughly. Blow

out the bearings, directing air pressure across

he bearing, blowing out all traces of the old
5 s - _ . . L e

lubricant. Avoid spinning the bearings with.
air stream. Inspect balls and races, cups,
rollers and cones carefully for chipping,
cracks, or worn gpots tg determine their fit-
ness for future use. If bearings are damapged,
replace with new ones; otherwise, repack with
proper grease or lubricant and wrap in paper
until ready for reassembly.

. _—
tae - P ’%f

) 4, Inspect all other parts for cracks, clhips or
severe wear, Replace if necessary,

NOTE:

hub to proper size,

When installing a new bevel gear hub or dowel bolts on tractors egnipped with screw
type bevel gear adjusters, refer to the following chart, and ream the dowel bolt holes in the
The dowel section of the new dowel bolt has been increased ,002 inch,

Machine* Hub When used w/bolt Ream When used w/balt Rearn
4" Series 271 755 R1 274 075 R1 .499?.”.5005 274 075 R2 L5005/ 5025
"o Series 271 853 R1 274 075 R1 ,4990/ 5005 274 075 R2 . 5005/ ,5025

R
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BEVEL GEAR

14. REASSEMBLY AND INSTALLATION

6 and 9 Series ) ; 3

A : L

Principal Steps in Reassembly and Installation
of the Bevel Gear

1. Install the drive bevel gear bearing into
the bearing cage.

2, Install the bevel gear hearing cage and
the steering clutch bearing cap.

3. Install the bevel gear bearing on the
drive bevel gear hub.

...5._,*_?'_'_ wefee e

4. Install the bevel gear, shims, hub and
bevel gear spacer.

5. Imstall the bevel gear bearing cage.

6, Install the steering cluich coupling and
the steering clutch bearing cap.

7. Install the deflection set screw.

1% Install the drive bevel gear bearing into the
drive bevel gear bearing cage.

Place the right bevel gear bearing cage in a
press so the flange of the bearing cage is up off
the bed of the press. Place the bearing on the
bearing cage so the extended lip of the inner
race is downward or toward the bed of the
press. Lower the ram and press the bearing
into positien. . . ... ., ..

2, Install the bevel gear bearing cage and the
steering clutch bearing cap. Shellac a new
gasket to the right bevel gear bearing cage..
Locate the bearing cage in the rnain frame and
drive the cage into position. Then reassemble
the right steering clutch bearing cage cap and
secure with several cap screws,

NOTE: Attaching the steering clutch bearing
cap is only a temporary installation that is
necessary when driving the hub into the bear-
ing. The bearing cap will later be removed to
install the steering clutch coupling.

3, Install the bevel gear bearing on the bevel
gear spacer. Slide the bevel gear spacer on
the bevel gear hub, Position the hub and the
spacer in an arber press with the spacer up-
ward, away from the bed of the press. Position
the bevel gear bearing on the spacer, and
press it into position,

1SS - 10328 (6-64)

NOTE: Install the bevel gear bearing on the
spacer with the extended lip of the inner race
facing away from the spacer.

4. Install the bewvel gear, the shirus, the bevel
gear hub, and the bevel gear spacer. Position
the bevel gear on the right side of the bevel
gear compartment in the main frame, Remove
the spacer from the bevel gear hub, Insert the
bevel gear hub through the bevel gear from the
left steering clutch compariment, and drive the
hub into the right bevel gear bearing. Slide the
spacer on the hub, and insert the original
shims between the spacer and the hub of the
bevel gear. Attach the spacer to the bevel gear
having the cap screw locks on the cap screws,
but do not bend the locks over the cap screws
at this time, since it may be necessary to re-
move or add shims,

5, Install the bevel gear bearing cage. First
shellac a new gasket to the bearing cage, left,
and drive the bearing cage onto the bearing and
into the main frame,

NOTE: The shims should be between the hear-
ing cages, both left and right, and the main
frame.

Then assemble the bearing cage cap to the
right side of the tractor.

e. Install the steering clutch coupling and the
steering clutch bearing cap. Install the steer-
ing clutch coupling in the left side of the bevel
gear, ‘Then install the steering clutch bearing
cap and secure with cap screws. Remowve the
bearing cap, right. Install the steering clutch
coupling, right. Install the right steering
clutch bearing cap.

7. Install the bevel gear deflection screw,
Note that the .drive bevel gear deflection set
screw lock and jam nut are on the deflection
set screw. Screw the set screw into the right
side of the main frame. Adjustment is covered
in Par, 15.

NQOTE: Tighten the cap screws holding the
drive bevel gear hub to the drive bevel gear
with the proper torque, (5ee "SPECIFICA-
TIONS," Par. 2.) On units so equipped, torque
the self=locking cap screws that hold the bevel
gear spacer to the bevel gear,

Adapters are avallable for use with a torque
wrench for tightening the drive bevel gear dowel
bolts, These adapters (Part numher 1 020 378

PRINTED IN UNITED STATES OF AMERICA
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BEVEL GEAR

R1) when used with a torque wrench, will assure
proper torque, Refer to "Service Tools"
manual, [$5-1002,

6 (61}, 6 (62), 9 (91} and 9 (92) Series -

I PRINCIPAL STEPS IN REASSEMBLY AND }
INSTALLATION OF THE BEVEL GEAR

1. Install the bearing cups into the
drive bevel gear bearing cages.

2. Install bearing cone to the long .
end of drive bevel gear hub,

3. Install drive bevel gear to the
© gear hub,

4, Install bearing cone to the right
end of drive bevel gear hub,

. Install the bearing cage and cup
assemblies ta the main {rame,

6, Assemble the ring type adjuster
and clutch shaft coupling.

7. Instail the assembled adjuster and
coupling to the steering clutch
shafts before installing the steer-
ing clutches,

NOTE: At any time the drive bevel gear bear-
ing adjuster locks have heen removed and then
re~installed, be sure that they are installed in
the tapped holes provided to the rear of the
bearings (toward rear of tractor),

LA

Ilustration 12 shows drive bevel gear bearing
adjuster lock installed properly, .

Interference will be encountered with the steer~
ing clutch release fork if they are installed in
the tapped holes to the frant of the bearings

{toward front of tractor), .
Cy ":“-'_'.‘1‘5"&2'@,_9 oot )
Y . -.'-.‘--z-'*-.'.ﬁ;- .

Fage 23

B Drive bevel gear B ’ -'1
@ bearing adjuster lock o o o

tear of tractor; -

Hlust. 12 - Showing Adjtister Lock Properly Installed.
e S i

(Reference numbers refer to Illust, 11,)

1. Install the drive bevel gear bearing cups (8)
into the bearing cages (5),

Place either bearing cage (5) in a press so that
the flange side will be up off the bed of the press,
Place cup (8) over the cage opening to position
small ID of taper toward the press ram, Press
the cup into cage until flush with the flanged
surface. i

2, Install either bearing cone (9) to the long
end of the gear hub (11}, Refer to the following
NOTE regarding preheating the bearing cones,

Set the preheated bearing cone on the hub so the
taper slopes toward the left end of the hub when
cone is installed, Tap the cone lightly with a

soft hammer until seated against the shoulder of

hub , — S
L 5 B

NOT £: Preheat the bearing cones or inner
races, DBeiore installing, noth bearing cones
{9} should be preheated to not aver 250 degrees
F in oil, oven, or infra-red lamp, Adjustrment |,
should not be made until the cones are solidly ]
against their respective shoulders and have
ccoled to room temperature.

Continved on poge_25
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BEVEL GEAR

14. REASSEMBLY AND INSTALLATION - Continved

3. Install the drive bevel gear {10) to the
gear hub (11} in the rear compartment. Refer
to NOTE in Par. 2 ”SPECIFICATIONS” if a
new gear get is heing installed.

Flace the gear hub (11} into the drive compart-
ment so that the long end of the hub, with cone
installed, can be inserted into the left side wall
opening., Lower the drive bevel gear (10) into
the drive compartment to rmmesh with the right
side of the pinion bevel gear. While holding the
drive bevel gear in this position, insert the
short end of gear hub through the gear to line up
the bolt holes in gear and the flange on hub, re-
fer to NMust. 13. Install six new dowel bolts
(12) to the gear and hub by passing them through
the opening in main frame from the steering
clutch side.

NOTE: Do not re-use the drive bevel gear dowel
bolts. The head of the belt may have been weak-
ened or damaged at some previous torquing op-
eration. Always use NEW bolts to aveid the

possibitity of premature failure.

Lubricate the threads with SAE-30 engine oil,
install the nuts to the dowel bolta and tighten

to 130-145 foot pounds torque. To prevent bolts
from turning, insert a 3/8 inch Allen wrench
throongh the side wall opening to engage the bolt
head.

4, Install the other bearing cone (9) to the
right or gear end of the hub., Refer to NOTE
regarding preheating bearing cones.

Block up the bevel drive gear and hub from

the bottom to support the assembly so that the
hub centers in the side wall openings. Place
props between the left side wall and the hub
flange to wedge the drive gear against the right
side wall, also to prevent the gear and hub from
sliding to the left during bearing cone installa-
tion.

Place the preheated bearing cone through the

" right side wall opening and onto the hub sc that

the taper slopes toward the hub right end when
installed. Tap slightly with a soft hammer un-
til the cone hottoms against the hub shoulder.

5. Install the bearing cage and cup assemblies
to the main frame,

Install & gasket (6) over the shoulder of each
bearing cage {6}, Position the bearing cages
into the main frame openings to line up the bolt
holes and be sure that the lip of cup will over~
ride the bearing rollers, Tap lightly with a
soft hammer to get them started. Then, tem-
porarily install the adjusting ring to the bearing
cage and main frame with three cap screws
evenly spaced to draw hoth bearing cages into

the openings evenly, Illust, 12, Do not install
the nut leck {3), Remove the temporary pulier
screws and the adjuster assembly. Install seal
ring (7) into the bearing bore of the bearing
cages against the bearing cup and the OD of the
cage bore.

TD-6 {61 AND 62} ONLY: It is often necessary

to scak the cork sealing ring in hot water or oil,

then stretch the ring to fit the bearing area and

- stay in position during steering clutch assembly,

without the use of adhesive compounds.

6. Assemble the ring type adjuster and clutch
shaft coupling. Pre-lubricate and install a new
0il seal {2) to the inner recess of both bearing
adjusters (l). Position each ovil seal so the
flat metal surface will be toward the bevel gear
hub when the adjuster is installed. Turn the
adjuster ring (4) onto the bearing adjuster until
the ring surface with bolt head recesses is
flush with the adjuster edge, Illust, 12, Do
not install the nut lock {3) at this time.

7. Install the assembled adjuster and the shaft
coupling to the steering clutch shaft before in-
stalling the steering clutches in their respec-
tive compartments.

Insert the clutch shaft coupling into the ad-
juster {1) passing the coupling through the oil
seal (2} installed in the adjuster until the coupl-
ing shoulder is against the oii seal. Position
the adjuster and coupling onto the clutch shaft
to engage the splines, and push the assembly
onto the clutch shaft as far as it will go. In-
stall the steering clutch, refer to "STEERING
CLUTCHES AND BRAKES, "

15, ADJUSTHENT (Screw Type Bevel Gear Adjusters)

To provide maximum life and quiet operation,
the drive bevel gpear and bevel pinion must be
properly adjusted, whether in matched sets or
individually. This adjustment normally in-
volves three cperations: pre-loading the drive
bevel gear bearings, setting the cone center,
and setting the gears for proper backlash.

PRELOADING THE BEARINGS

1, (Without pinion or steering clutches in-

stalled. } Install the bevel gear, hub, bearings,
cages, adjuster rings and adjusters in their
respective positions., All rubber rings should
be lubricated before assembly. In order to as-
sure free meshed gears when the pinion is in-
stalled, set the outer face of the right hand
bearing adjuster (nesit to gear) flush with the
outer face of the adjuster ring for the 6 series,
and 1/8 inch above the outer {ace of the adjust-
er ring {points "A" gnd "B," Illust. 13) for the
? series. Insert the adapter for inch-pound

Continued on next poge,
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BEVEL GEAR

15. ADJUSTMENT (Screw Type Bevel Gear Adjusters) - Continved

torque wrench in the fernale spline on the left
hand side of the drive bevel gear hub, install
the left hand bearing adjuster and tighten to ob-
tain a preload of 25 to 30 inch-pounds of drag
while the bevel gear is being rotated approxi-
rnately ten times to properly seat the bearings.
Drag can be measured with an inch-pound torgue
wrench in the adapter inserted in the female
spline in either end of the drive bevel gear hub.
If more convenient, drag can be measured with
& spring scale and length of cord wrapped
around any known diameter, To convert spring
scale reading to inch-~pound drag, multiply
spring scale reading by one-half the known dia-
meter in inches. Line up a neoitch in the bhearing
adjuster to the center of the two tapped holes in
the adjuster ring for the drive bevel gear bear-
ing adjuster lock. Always tighten the adjusters
clockwise to line up the notches for the lock.

2, [(With stecring clutches and pinion installed.)
Release the steering clutch or clutches, not re-
moved from the assembly, with compression
toels. Place the transmission in neutral posi-
tion, Adjust the left hand bearing adjuster to
obtain , 002 - ,004 inch end clearance in the
bearing assermnbly, The end clearance can be
detected with a dial indicator and the use of a
pry bar, When .002 - ,004 inch end clearance
ie obtained, measure the amount of drag on the
bevel gear assembly and tighten the left hand

.- ‘bearing adjuster to obtain an increase of 25 to
- 30 inch-pounds over the initial measured drag

while the pear is being rotated properly seat
the bearings. If the original bearings are to
be reinstalled, the preload torque should be

12 to 15 inch-pounds instead of 25 te 30 inch-
pounds. Line up a netch in the bearing adjus-
ters to the center of the two tapped holes in the
adjuster ring for the drive bevel gear bearing
adjuster lock. Always tighten the adjusters
clockwise to line up the notches for the lock.

IMPORTANT: When making the cone setting or
back lash adjustment, hold the pinion shaft for-
ward using a pry bar or heavy duty screw driver,

Cone Setting Adjustment e
3, Install the bevel pinion shaft assembly and
the remaining components of transmission, be-
ing sure that all parts are properly seated,
and that the nut at the front end of the shaft is
tight and lecked. Use approximately .080 inch
shim pack behind the flange of the bevel pinion
shaft recar bearing cage, Rotate the pinion
shaft at least ten revolutions. Tighten the beax-
ing cage in place and measure with cone-setting
gage between the end of the pinion and the hub of
the bevel gear. Add or deduct the necessary

IS5 - 10328 (6-64)

3

shims to obtain the required gage dimension
for proper gear cone setting (Refer to "SPECI-
FICATIONS", Par. 2}, To adjust size of ghim
pack, remove rear bearing cage cap screws
and move the pinion shaft assembly forward to
release shim pack behind the bearing cage
flange. Be sure the bearing cage and the not
at front end of pinion shaft are tight when final
check is made.

.. Back lash Adjustment. (Refer to lllust, 14 and 15)

4., Alternately loosen one and tighten the other
bearing adjuster to move the bevel gear assem-
bly sideways until the required backlash is oh-
tained. (Refer to "SPECIFICATIONS', Par. 2.}
Be sure that both adjusters are moved the same
mimber of notches so as not to disturh the pre-
load on the bhearing as set up in step 1 or 2.
Install the drive bevel gear bearing adjuster
locks {Illust. 12), so that the settings cannot be
accidentally disturbed when the adjuster ring
and adjuster are removed for installation of the

Bevel gear
bearing adjuster

. % PA4T53T

[lust. 15 - Adjusting the Backlesh of Bevel Pinion and Bevel
Gear (TD-9 (91) Shown.)
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ing assembly of the steering clutches, and be-
fore final assembly of the drive bevel gear hear-
ing adjuster and ring, be sure to preoperly in-
stall the sealing rings into the bearing bore of
the bevel gear bearing cage against the outer
cap of the bearing and OD of the cage bore,

1t

i e
T e dee

TD-6 (61 AND 62) ONLY: It is often necessary
to soak the cork sealing ring in hot water or oil,
then stretch to fit the bearing area and stay in
position during assembly without the use of ad-
hesive compounds,

NOTE: The drive bevel gear bearing adjuster
lock, Dlust. 12, on bhoth sides, must be posi-
tioned toward the rear of tractor, or otherwise
they will interfere with the steering clutch re-
lease fork operaticn. Whenever the adjuster
locks are removed they must be reinstalled to
the tapped holes provided in the adjusting ring
that are at the rear of the bearings, not the two
holes at the front.

5, The required bearing preload, gear cone
setting, and bhacklash should now be correctly
set, To check tooth contact, apply red lead to
the pinion and turn against the gear to indicate
the tooth bearing, The rcsultant patterns
should appear as shown in Illust, 16. Jf these
patterns are not closely approximated, re-
check the settings., Also refer to [lhust, 17 and
18.

o

llust. 16 - Preferved Tooth Bearing of Spiral Drive
Bevel Gaar. . e

& TRANSMISSION AND BEVEL GEAR Se ctio-n 6
Page 27
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drive pinion shafts and steering clutches, Dur- Mlust, 16 illustrates the Ltooth bearing that is

preferred when gears are not under load. Both
the pinion and drive bevel gear should have stm-
ilar tooth bearing when the gears are properly
adjusted,

bR SIS R e PP O B e TP IR e B eyt

Iliust. 17 . |Bustroting Tooth Bearing of Spiral Drive Bevel
Gear Cavsed by Setting Pinien Toe Far In.

Ninst, 17 illustrates the result of setting the
pinion too far in. To correct this bearing, L
move the pinion out, and recheck the backlash,

. L LR T SRR - i
AT Ea b AR T Lk WA F ol e T - — K

Hlust. 18 - tllustrating Tooth Bearing of Spiral Drive Bevel
Gear Caused by Setting Pinion Too For Out.

Illust, 18, illustrates the resuit of setting the I
pinion too far out, To correct this bearing,
rnove the pinion in and recheck the backlash,

Matched Sets of Gears Recommended

Tt is recommended that matched sets of bevel

pinion and drive bevel gears be used but, in
cases where this is not possible, unmatched .-
sets may be used, providing both gears are in i
good condition, by following instructions., Re- _
fer to "NQTE'" at the beginning of par. 8. .~ ., - .~ '1
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16 « ADJUSTMENT (Shim Type Bevel Gear Adjusters)

To provide maximurn life and quiet operation,
the bevel gear and pinion must be properly ad-
justed, whether in matched sets or individually.

This adjustment normally involves two opera-
tions: setting the cone center, and setting the
gears for proper backlash,

St e s

Install the pinion and drive bevel gear, using
the original shims. Tighten all bearing cage
cap screws.

Cone [-::;nier Adjustment {Matched Seots) .

1. Measure the distance between the end of
the bevel pinion and the machined surface of
the drive bevel gear hub.

1
While the importance of absolute tightness of
the bevel pinion shaft front bearing retaining
nut is generally realized, the need for firm
tightening of the front bearing retainer, as well
as the front end cover, ig important. Both
affect the position of the pinion shaft and should
not be neglected between measurings of cone
distance,

2. The difference between the measured dis-
tance and the figure etched on the bevel pinion
gear is the thickness of shims to be added or

removed,

3., Make backlash adjustments as described
below.

4, Obtain hoth contact patterns, also described
below. If the preceding steps have been care-
fully followed, correct tooth patterns will re-
sult., If the patterns are not correct, a mis-
take has been made, and it ig necessary to re-
peat the procedure until proper tooth contact
patterns are obtained.

Cone Center Adjustment (Unmatched $Sets)

1. Obtain tentative number of shirns required
as outlined in steps 1 and 2 under matched gear
procedure to equal tentative cone distance
shown in "SPECIFICATIONS", par. 2,

2. Make backlash adjustments,

3. Obtain tooth contact patterns. In all likeli-
hood, correct patterns will not result, since the
number of shims must be determined by trial
and error.

155-10328 (6-64)

TOE

4. Follow instructions given under Nlust, 19
and 20 for condition most nearly describing
tooth pattern actually obtained, Add or remove
shims until correct tooth patterns result with
proper backlash adjustment,

PAINT ACTIVE PROFILE WITH
RED LEAD OR PRUSSIAN
BLUE

HEEL
PINION

PRIVE
SIDE

TOOTH BEARING
~_ IHust. 19 - Preferred Tecth Bearing.
: N
Mlust, 1% illustrates the pinion tooth bearing of
stratght bevel gears that is correctly centered
on the active profile, at the toe, when the gears
are not under load. This setfing should assure
that the gears will operate quietly. Both the
pinion and bewvel gear should have similar tooth
Learing when properly set.

e P YRR TR et - Y HENE

PAINT ACTIVE PROFILE
WITH RED LEAD OR
PRUSSIAN BLUE

PINION

PAINT REMOVED-
AT NO LOAD

TOE

HIGH TOOTH
BEARING wra-1538

Ilyst. 20 - Pinien Set Too Far In.

Miust. 20 illustrates the result of setting the s
pinion of straight bevel gears too far in. i

a high tooth bearing on the pininn {no load), L

is also a toe bearing, but it is not properly
centered. To correct this bearing, move the
pinion out; then, if necessary, move the drive
gear in for proper backlash,
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. BEVEL GEAR '
! PAINT ACTIVE PROFILE
N~ WITH PRUSSIAN BLUE DRIVE 2, Add or remove shims as necessary to equal

OR RED LEAD SIDE

7
MKION ﬂ;‘;-\o “\j,
“PAINT REMOVED ©

TOE

LOW TOOTH
BEARING
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JHust. 21 - Pinion Set Too For Qut.

Nlust, 21 illustrates the result of setting the
pinion of straight bevel gears too far out, It is
a low tooth bearing on the pinion (no load). It is
also a toe bearing, but it is not properly center-
ed. To correct this bearing, move the pinion
in; then, if necessary, move the drive gear out
for proper backlash,

Bucklash Adjustment.

1. Before measuring the backlash, force the

: bevel gear carrier assembly away from the

) bevel pinion. Measure the backlash between the
bevel pinion and the drive bevel gear with a dial
indicator gauge at four different points on the
drive bevel gear. (Refer to Hlust, 22,}

A true dial indicator reading of backlash pre-
sent cannot be obtained unless the same con-
ditions are established as when the complete

assembly, including steering clutches, were

in place.

After the bevel gear hub with gear, shims,
bearings and cages with gaskets between cages
and main frame are in place, force the right
bearing up tight against the shoulder on hub by
installing one steering clutch shaft coupling
retainer to the hub., (The coupling itself need
not be in place.) The right bearing cage cap
should be mounted with gasket. The bevel gear
bolts must be torqued to at least one-half of
torque, after each change of shims for each
series of backlash readings taken at four points,
as is customary. When the backlash has been
satisfactorily determined, the bolts should be
torqued and secured.

the difference between the measured backlash
at the average point and the figure etched on
the bevel gear, (Refer to "SPECIFICATIONS",
par, Z.)

DHAE  INDSCATOR

EEVHl DRIVE GEAR

IMBICATOR STAMG

SPACER EriliS

Mlust., 22 - Adjusting Backlash of Bevel Pinion and Bevel Gear.

To adjust the pinion on the 6 and 9 series
crawler tracters, add or remove shims from

between the bevel pinicn shaft rear bearing e

cage and the main frame.

To adjust the drive bevel gear, add or remove
chims from between the drive bevel gear hub
and the drive bevel gear.

After the bevel pinion and drive bevel gear have
been adjusted in the above manner, coat the
contact area of the bevel gear teeth with red
lead or prussian blue, Revolve the gears,
using the pinion as the driver. Compare tocth
contact with Illust, 19 (for straipght hevel
gears). I results are similar to Mlust. 19, no
further adjustment is necessary. I results
are not similar to Illust. 19, correct the ad~
justment by following instructions below the
tllustration (Illust. 20 and 21) which compares
with the test pattern. Check backlash after
every bevel pinion adjustment.

Deflection Set Screw Adjustment

If transmission is so equipped, run the deflec-
tion screw in until it contacts the drive bevel
gear, then back it out one quarter {1/4) turn.
Lock the set screw.
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