SECTION 8

STEERING SYSTEM

TD-15C AND MODEL 175C STEERING SYSTEM SERVICE CHART

PIVOT BRAKE ACTUATING BELL.CRANK
STEERING PLANETARY
ShaftOD. .. ... ... ... 31.69-31.65 mm
Bevel gear carrier thrust washer thickness, .. .. ..... 2.311-2.362 mm {.081-.093 in} . (1.248-1.246 in}
Plznet gear carrier: Bushing 1D (assembled) . ... 31.83-31.71 mm
Bushings D, {assembled} . .. ..........12230-122.25 mm [4.8156-4.813 in) (1.2530-1.2486 in)
Srnall sun gaar {21 teeth) dischub OD. ... .. .. 122,12-122.04 mm (4,808-4,805 in}

Discthickness. . .. ..o ii vt i
Planet gear cluster {small gear, 15 teeth, large gear, 36 teeth):
Borediameter. .. ..........0un.....33.36-33.35 mm (1.3135-1.3128in)

. .635mm {250 in)

Thrust washer thickness . . . .. e eeaieeee .. 78193 mm {070-076 in)
jpus— Planet gear cluster shaftdiameter. ... . ...... ... 26.4-25.39 mm {1.000-.9996 in)
m 5 Backlash, bevel gear with transmission pinion . . . .. .. 0.203-0.279mm (.008-011in)

BELLCRANK PUSH ROD
OUTER LEVER

ShaftOD.............. 254.25.38 mm
{1.000-.999 in)

Bushing [D {assembled) . .. 25.41-25.46 mm
{1.0004-1.0024)

CEalo407

PIVOT BRAKES

TYDR. «ov v vaa e v v ee ... -Multiple-dise, mechanical
How applied. .. ............Steering levers or foot pedal
Mounting. . .. ... . .......0nsprocket drive pinion shaft
Separator plate thickness . .. ..3.07-3,17 mm {121-125in)
Friction plate thickness (including lining}. . . . . 2.79-2.89 mm

{.110-.114 in}
Actuator assembly ball diameter. . . .. ... .. 25.4mm {1in}
Number of lined plates. . ... ... B &
zcﬂgwo*ﬂa»__u_mam..........................m CE-I02520A
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GENERAL

1.DESCRIPTION

The steering system on this tractor com-
bines a planetary gear type drive, steering
brakes and pivot brakes for making short
turns. These are all located in the rear main
frame. The steering is manually operated by
hand levers. A brake pedal is used to apply
both pivot brakes at the same time for stop-
ping or holding the tractor. Hydraulic
boosters are used as an assist for steering.

Steering Planetary

This steering-planetary unit functions as an
intermediate crosswise between the
fransmission and the sprocket final plane-
tary drives. It provides a gear reduction and
permits a power disconnect on each side for
turning the tractor. Power to the tracks is
transmitted through the drive bevel gear,
which is bolted {o the bevel gear carrier, the
planetary gear carriers, located at both ends
of the bevel gear carrier, and the sprocket
drive pinion shafts out to the sprocket
planetary gear drives.

=

FIG. 1 — Steering Planetary Brakes {Stationary Backup 8

The planet gear carriers are located at the
ends of the bevel gear carrier and the hubs
are supported by tapered roller bearings
mounted in a cage installed in the brake
partitions of the main frame. The tapered
bearings are preloaded by a circular adjust-
ing nut in a threaded section of the bearing
cages. These adjusting nuts are also used
to adjust backiash between the bevel gear
and pinion. The hub of a 42 tooth sun gear is
installed in each end of the bevel gear car-
rier. A bushing and the hub of a 21 tooth sun
gear are installed in the hub of both planet
gear carriers. This arrangement provides
two adjacent sun gears within each plane-
tary carrier around which the planet gear
clusters rotate. Three planet gear clusters,
each consisting of a 15 and 36 tooth gear,
shaft and roller bearings, mesh with the
large (42 tooth) and small (21 tooth) sun
gears. The steering brake disc is bolted to
the flanged end of the smaller sun gear hub
which extends through and beyond the
outer edge of the planetary carrier hubs.
The sprocket drive pinion shafts extend into
the steering planetary and are splined at the
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GENERAL

1.DESCRIPTION — Continued
Steering Planetary — Continued

inner ends to the large sun gear installed in
the bevel gear carrier hub.

Steering Planetary Brakes (Refer to Fig. 1)

There are two sets of mechanical steering
planetary brakes installed in the rear main
frame, one on each side of the planetary
drive unit. Each brake assembly consists of
a brake disc, an outer brake shoe installed
in @ movable fork and an inner stationary
backup brake show (not shown). The sta-
tionary, or inner brake shoe is secured o
the mounting pads shown. Crescent shaped
brake linings, bonded to the stationary
shoes and to the inner sides of both movable
shoes, make contact with the upper section
of the brake disc. Springs installed inside
the main frame cover apply pressure
against the top of each fork, forcing the
movable brake shoes against the brake
discs. The brake shoes are released with
the steering levers which are connected by
levers, bellcranks and push rods. When a
steering lever is pulled part way, the
bellcrank moves the pushrod to force the
fork away from the brake disc, causing the
outer brake shoe to release the sun gear
disc brake disc.

Pivot Brakes (Fig. 2)

The pivot brakes are multiple-disc type and
are oil cooled by the oil in the rear main
frame. They are separately housed outside
of the steering-planetary compartment in
each side of the rear frame. Each brake con-
sists of eight steel separator plates held by
a retainer (8) and seven lined brake friction
plates splined to a hub (3) which is splined
{o the sprocket drive pinion shaft.

Each brake has an actuator assembly which
consists of a pressure plate (1) and a brake
actuator {4) connected by three springs (2)
and held slightty apart by five balls trapped
in matching inclined pocketis or ramps.

When the brake actuating cable is pulied, it
causes the actuating lever to rotate slightly

on its pivot shafi. The actuating lever finger
(cast part of the lever) is indexed with a slot
in the brake actuator (4) causing the actua-
tor to rotate. As this rotation occurs, the five
steel balls locaied between the plate
retainer and actuator roll toward the shallow
end of the ramps forcing the actuator
against the stationary separator plates and
rotating friction plates (5). The same action
occurs in either forward or reverse travel.
Pick-up blocks, installed at the ends of the
brake pull rods, provide delayed brake
action which permits the steering levers to
be pulled back part way (disengaging sun
gear brake disc) without applying the pivot
brakes. Further travel of the steering lever
applies the pivot brake. (Refer to Fig. 61.)

FIG. 2 - Pivot Brake Assembly Instalied

1. Actuator pressure plate

2. Actuator return spring

3. Brake hub

4. Brake actuator

5. Separator and friction plates
6. Separator plate retainer

Steering Boosters

The hydraulic steering boosters eliminate

the effort to disengage the steering brake
discs. The boosters are mounted on the rear
main frame cover. They are controlled inde-
pendently by the steering hand levers and
actuated by the oil in the rear main frame.

%
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1.DESCRIPTION — Continued

Operation

With the steering lever in the forward
(applied) position, the steering brake holds
the sun gear disc with attached sun gear
stationary. Rotation of the bevel gear by the
transmission pinion carries with it the bevel
gear carrier and planetary carriers. This
forces the planet gear clusters and their
carrier to orbit around the stationary sun
gear to which the larger planet gears are
meshed. The smaller planet gears, in turn,
rotate the sprocket drive pinion shaft sun
gear which is splined to the shaft, resulting
in a power output.

As the steering lever for one side of the trac-
tor is pulled to the rear {released) position,
the steering brake releases the brake disc
and small sun gear. Rotation of the bevel
gear carrier and planet gear carrier con-
tinues. The planet gear carrier induces iis
rotary motion. to the three planet gear
clusters which freewheel on their axis and
cause the sun gear and disc to rotate in the
opposite direction. In a wide gradual turn,
the planet gears also freewheel around the

2.SPECIFICATIONS

Steering Planetary

Bevel gear carrier thrust washer thickness ...

Planet gear carrier:

Bushings ID (assembled) .................
Small sun gear (21 teeth) disc hub OD. ......
Disc thickness .....................

........

T 12219-122.04 (4.808-4.805 in)
............... . 8.35mm (250 in)

larger sun gear, causing the sprocket drive
pinion shaft to idle. There is no power output
to the pinion shaft. The only reason the
sprocket drive pinion shaft turns is that it is
being dragged around by the opposite track.

In a pivot turn, however, the steering lever is
pulled further to the rear, applying the pivot
brake to the sprocket drive pinion shaft. This
holds the larger sun gear stationary and
allows that end of the planetary drive to
freewheel around the sun gears and brake
disc. The amount of pressure applied to the
pivot brake determines the degree of the
furn and the action of the gears in the steer-
ing planetary.

One brake pedal, equipped with a pawl and
ratchet lock, applies both pivot brakes at the
same time without moving the sieering
levers. Two pulleys (one movable and the
other stationary), a cable assembly con-
nected to two brake actuating belicranks,
and a pull rod connected to the brake pedal
provide the brake operating linkage. When
the foot brake is depressed, the pull rod
pivots the movable pulley forward, causing
the cable to pull the actuating belicranks
upward to apply the brakes.

..............

2.31-2.36mm (.091-.093 in.)
106.34-122.25mm (4.817-4.813 in)

Planet gear cluster {small gear, 15 teeth; large @mmq 36 .wom.%v

Borediameter ....... i,
Thrust washer thickness ...... R,
Planet gear cluster shaft diameter ..........

..... [ 95.40-25.389mm (1.000-.9996 in.)

. 33.363-33.348mm (1.3135-1.3129 in.)
1.78-1.93mm (.070-.076 in.)

Backlash, bevel gear with transmission pinion ............... 020-0.28mm (.008-011 in)}

Steering Planetary Brakes

Number of linings used (each brake) .........
Lining thickness to depth of grooves ........

Bellcrank push rod outer lever:

ShaftOD ...l e
Bushing ID (assembled) ..................

.............. R I T S A Y] M
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2.SPECIFICATIONS - Continued
Steering Planetary Brakes — Continued

Brake fork push rod bellcrank bushing

ID (assembled) ............ e 25.540-25.438mm (1.0055-1.0015 in.)
Brake fork push rod belicrank shaft diameter ........... 25.40-25.438mm {1.000-.998 in.
Bellcrank pushrod length ... i i 68.07mm (2.680 in.)
Steering brake pressure spring:

Freelength .......coviniiiiiinan.. e cieiririnenn.. 1409mm (5,55 in)

Tesh |ema 4y comms s v 620 nimss 55 85§ oimmmns 5§55 5 poEsss 5 5 5 F Comate k58 96.5mm (3.80 in.)

TSt 1080 .. .t 3848 N (865 ibf)
Steering brake belicrank return spring:

Free Iength ... e 86.4mm (3.40 in))

TSt NG . e 50.8mm (2 in.)

Toab lmmel o o o0 soencis o = b rumses 8 o b & AL 5 5 oD 8 A G 4 3 2 SEE A S B eE 155.7 N (35 Ibf)
Steering brake hand lever return spring:

Free IonOtN oottt e e s 127.0mm (5.00 in)

Test length ....... e e e .. 16B.4mm (B.55 in)

Tt l0ad .o i e e e e 376.4 N (8461 Ibf)

Pivot Brakes

TYPE i et ieeeaeeareeraeireneeer .. Multiple-disc, mechanical
How applied ... .o et et e Steering levers or foot pedal
MOUREING ..o i e e e On sprocket drive pinion shaft
Separator plate ﬁsuox:mmm ................................... 3.07-3.18mm (.121-.125 in)
Friction plate thickness (including lining) .................... 2.79-2.89mm (.110-.114 in))
Actuator assembly ball diameter ................ G REERG E § E G cieeen. 254mm (1 in)
Number of lined plates ... et e e, . T
Number of steel Plales ... it e e i e e 8
Brake pedal return spring:

Freelength ..................... § PR 5 5§ § SRPRNIG B 1 @ ¥ g 1 Y o v e SAAaRT F96T TH)

Tost ol w5050 ¢ ommmns 75 8§ PoTuEEs 8 ¥ 5§ B SIS ¥ 5 8 § SR § 3 331.8mm (13-1/16 in.)

Teab 0B « v opwmnssss v conms s 5T 55 SURIHRE 55 ¥ ¥ Eas 5 H 580 vwwsmn s ee 14 LN (40 1bf)
Actuator return springs:*

Free 1ength ..ot e e e 349mm (1-3/8 in)

Testlength ... e 41.3mm (1-5/8 in)

Testload .................... Foca g 54§ § © € JARCETION AT ¥k e 5§ b 5 126.8 N (28-1/2 Ibf)
Actuating lever return spring:*

Free lematly o sy s i rmn R ot S E R B T EEE CARE A T E S E L E Lk 69.9mm (2-3/4 in)

Testlength .................. T 73.0mm (2-7/8 in.)

Q=T 108 o= U [ 320.3 N (72 Ibf)
Pivot brake actuating belicrank:

Shaft OD ...............cven.. N 31.70-31.65mm (1.248-1.246 in)

Bushing ID {assembled) ..............cccovvvnnn. 31.826-;31.714mm (1.25301.2486 in.}

Hydraulic Steering

Housing inside diameter ..., ... 57.15-57.23mm {2.250-2.253 in)
Booster piston:
Ctside diamBter: o s 1 o 5 vomrimg v g 3 ¢ o s 3 2 ¥ 3 57.07-67.12mm (2.247-2.249 in)
inside diameter ........... et ieriereeae e, 25375-25.400mm (.9990-1.0000 in.)

o0 dlamEter oo nocinsd s 56 6o biinhakss 3555 pakiingsss 25.35-25.40mm (.298-1.000 in.)
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2.SPECIFICATIONS — Continued
Hydraulic Steering — Continued
Piston support inside diameter ...... s .... 25.42-2550mm (1.001-1.004 in)
Piston valve return spring (12 coils):
Freelength ............. e e e 90.7mm (3.57 in)
Test length ....... . e R P ... 835mm (2.5 in)
Testload .......... P . e U 22.2 N (5.0 lbf}
Booster piston return spring: _
Freelength .......ccoovviiinnn. e s ... 262.38mm (10.33 in)
Testlength .............. i e RO 307.34mm (12.10 in)
Testload ........... e e e vev.. 22 N (50 Ibf)
Piston sealing ring gap (assembled in housing) ..... s 0.03-0.15mm (.001-.006 in.)
Special Nut and Bolt Torque Data
(Torques given are for bolts and nuts lubricated with SAE-30 engine oil)
Bevel gear dowel bolts ......... s e e 125 N.m (92 1bf ft}
Bevel gear carrier bolts .................. e e 125 N.m (92 Ibf ft)
Planet carrier dowel bolts ........ s e ... 125 N.m (92 Ibf ft)
Sprocket drive carrier capscrews .............. e 393-434 N.m (290-320 Ibf fi)
Foot brake idler pulley stud shaft ........ e .. 393-434 N.m (290-320 Ibf ft)
Foot brake movable pulley support stud ....... e 393-434 N.m (290-320 Ibf ft)
Pivot shaft cap-to-sprocket drive carrier bolts ............. 995-1216 N.m (734-897 Ibf i)
Pivot brake actuating lever supportbolts ............ ev.... 281-257 N.m (170-190 Ibf fi)
Pivot brake actuator pressure plate bolts ...... e .. 50-53 N.m (37-39 Ibf ft)
Pivot brake separator plate retainer bolts ................ e 50-53 N.m (37-39 Ibf ft)
Steering planetary brake disc-to-hub bolis ......... T, 47-50 N.m (35-37 Ibf 1)
Swinging drawbar pivot bracket bolt ......... e e 320 N.m (434 Ibf ft)

e, e 267 N.m (195 Ibf ft)}t
Drawbar bolt:

Model 175C ................ e e ... 710 N.m (520 Ibf )
TD-18C .............. e e R 1044 N.m (770 Ibf fi)
........ e e e 11O N (815 Ibf fi)t

Rear main frame cover bolts (5/8") ............. e ... 267 N.m (195 Ibf ft)
Rear main frame cover bolts (3/4"”) ...... U, e 455 N.m (335 Ibf ft)

3. SERVICE DIAGNOSIS (Refer to Section 7A, “TRANSMISSION (Power Shift)”)

STEERING PLANETARY

4.REMOVAL NOTE: Disconnected hydraulic lines must

be properly capped with the correct size
IMPORTANT: Before removing, review the plastic cap. If caps are not available, use
service diagnosis and perform the fests tape or rubber stoppers. Openings must
given in Section 7A, “TRANSMISSION.” In never be plugged with rags. This practice
this manner, hydraulic and mechanical mal- could introduce dirt or lint into critical
functions can be pinpointed and corrected hydraulic components. Remove all dirt
at time of teardown. accumulation from the main frame cover.




