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GENERAL

1, DESCRIPTION

The steering system on this tractor combines a
planetary gear type drive, steering brakes

and pivot brakes for making short turns.

These are all located in the rear main frame
(Il1lust, 1). The steering is manually operated
by hand levers. A brake pedal is used to apply
both pivot brakes at the same time for stopping
or holding the tractor. Hydraulic boosters are
used as an assist for steering.

Steering Planetar
(Refer to Illust. 1

This steering-planetary unit functions as an in-
termediate drive crosswise between the trans-
mission and the sprocket final planetary
drives, It provides a gear reduction and per-
mits a power disconnect on each side for turn-
ing the tractor. Power to the tracks is trans-
mitted through the drive bevel gear, which is
bolted to 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.

Carrier Bevel |
bearing |gear Bevel
cap | |carrier | gear

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 pre-
loaded by a circular adjusting nut in a threaded
section of the bearing cages. These adjusting
nuts are also used to adjust backlash between
the bevel gear and pinion. A bushing and the
hub of a 42 tooth gear are installed in each end
of the bevel gear carrier., A bushing and the
hub of a 21 tooth gear are installed in the hub
of both planet gear carriers. This arrange-
ment provides two adjacent sun gears within
each planetary carrier around which the planet
gear clusters rotate, Three planet gear clus-
ters, 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 plane-
tary carrier hubs. The sprocket drive pinion
shafts extend into the steering planetary and
are splined at the inner ends to the large sun
gear installed in the bevel gear carrier hub.

(Continued on next page.)
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Steering Planetary Brakes

There are two sets of mechanical steering plane-
tary brakes installed in the rear main frame,

one on each side of the planetary drive unit (Illust.
1). Each brake assembly consists of a brake

disc, an outer brake shoe installed in a mov-

able fork (Illust. 2) and an inner stationary
back-up brake shoe (not shown). The stationary,
or inner brake shoe is secured to the mount-

ing 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 (Illust.
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 2
steering lever is pulled part way, the bell-
.erank moves the push rod to force the fork
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Brake lining

Carrier adjustment nut

it i i

brake shoe to release the sun gear disc brake
disc). )

Pivot Brakes (Illust, 1 and 4)

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 main frame. Each brake con-
sists of ten lined brake middle discs splined

to the sprocket drive pinion shaft and eight in-
termediate disc held by the brake studs with an
actuating disc assembly between them. Each
disc assembly contains two actuator discs con-
nected by three springs and held slightly apart
by five balls trapped in matching inclined pock-
ets or ramps. Each actuator disc is connected
to the brake actuating cable (Illust. 3) by a link.

When the brake actuating cable is pulled, it
causes the two actuator discs to rotate slightly
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in opposite directions. This forces the five
balls to roll toward the shallow end of the
ramps, spreading the actuator discs apart and
squeezing the lined brake middle discs against
the stationary intermediate discs. On contact,
the rotating lined brake discs cause one of the
actuator discs to rotate a little further; thus,
applying the brake tighter and providing a self-
energizing action. The same action occurs in
either forward or reverse travel. The ends of
the brake actuating cables are equipped with
over-ride slots which permit 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.

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.
by the steering hand levers and actuated by the
0il in the rear main frame on power shift units
or by the oil in the clutch system on gear drive
units.

Operation

With the steering lever in the forward (applied)
position, the steering brake holds the sun gear
disc with attached sun gear stationary. Rota-
tion of the bevel gear by the transmission pin-
ion 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

They are controlled independently

IPA-45860

Illust. 4
Pivot Brake Actuating Disc Assembly.

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 continues,

The planet gear carrier induces its rotary mo-
tion to the three planet gear clusters which
freewheel on their axis and cause the sun gear
and disc to rotate in the opposite direction, I
a wide gradual turn, the planet gears also
freewheel around the 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 turn and the ac-
tion of the gears in the steering planetary.

One brake pedal, equipped with a pawl and
ratchet lock, applies both pivot brakes at the
same time without moving the steering levers.
Two pulleys (one movable and the other sta-
tionary), a cable assembly connected to two
brake actuating bellcranks, and a pull rod con-
nected 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 bellcranks upward to apply the
brakes.
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2. SPECIFICATIONS

Stee ring Planetary

Bevel gear carrier, inches:
Bushing ID (assembled) . . . . .. . ..

B e w e N e B L W (6 S 08 3 5 3 2,754 - 2,753

Thrust washer thickness . . . . . . . . . v s v v v v v v o v s e s .091-.093

Large sun gear (42 teeth) hub OD, inches . . &+ 4 & & v 4 s 2 o v s & v v v . 2,748-2,746
Planet gear carrier, inches: :

Bushings ID (assembled) ., , N I T A £,815 - 4,813

Small sun gear (21 teeth) disc hub OU whnrmm 5o i

1. 808 - 4,805
Disc thickness, inch . . . . . . 51 3 e ¥ T R TR T 250
Planet gear cluster (small gear, 15 nmmsq. large mmmH, 36 teeth), inches:
moum&pmnﬁmﬂmﬂ.............................. 1.3135- 1.3129
e o R 10383 - 0423
BEEElow s e 5w s @ il £ £33 S5 0% £35 65 5% 3 Bes a5 e . . 0329
Planet gear cluster shaft diameter, inches . . . . . v v v v v v v v v 4 W 1.000 - .9996
Backlash, bevel gear with transmission pinion, inch . . v + 4 v & + & « .+ . .008 - .011

Steering Planetary Brakes

Number of linings used (each brake) . . ... ... ... .. .. ..... 2
ing thickness to depth of grooves, inch. . . . . . . v v v 4 v v o . . .. 1/8
3ellcrank push rod outer lever:
Bhatt O, " INCREE o v w5 2w 2t & s % e & 0 5 0 5 el s 0 R B G e G e S 1.000 - ,999
Bushing ID (assembled), ﬂpnﬁmm . W R W e M W E R 1.0004 - 1.0024
. Brake fork push rod bellcrank bushing ID Ammmma_upm& inches ., .. ... 1.0055 - 1.0015
~ Brake fork push rod bellcrank shaft diameter, inches . . . . . . .. . .. 1.000 - ,998
Brake fork push rod bellcrank thrust washer thickness, inch . . . . . . . .0383 - ,0423

ellcrank push rod length, inches . . v v v v v v o v v v v v v v e s e ns 2.680
Bellcrank push rod lever washer thickness, inch (early machines only), , , .0383 - .0423
. Steering brake pressure spring:
Free length, inches . . . . 4 i 4 v v 4 v 4 v s o s s o 0 s o s o 5 o u s 5.29
Tegt length, 3NCheB. o ¢ wiwwies v % v o S e o % 8 56 & 3 5 5 & &5 3.80
Hmm»wonmwvm... . R R I A e Gt R e 720
ng brake bellcrank HmﬁﬂHb mwuwﬁm
F¥ee length, inches 3.40
Testlength, inches . . . . . . . . . 0 0 i i i v v i i i e s . 2
Testload, IbS:i o s s o % 5% o' a6 515 55 ho sow nim s o voes-s 35
m\nmmHEm brake hand lever return spring:
M_wmmumﬁmn_upnnw,wm........................... 4,061
Test length, inches . . . . . . . . . . . . i i v i v ie T 4,30
Test load, lbs 50
Freelength, IOCHES' o oy iose v v e 6 % 5 6% 81 6 @ 305 5 £ % 2% s 4s 3.882
Test length, inches . . . . . . . .. .. .. ... ... 4,30
Test load, lbs 35
Pivot Brakes
LD o et b v @ e B R B 9 e B 6 R R S E B b e w e e des e e m e Multiple-disc, mechanical
T Ed R R L A R TR T ey Steering levers or foot pedal
mﬁﬁwm t ottt ot s srssee se e a0 s - Onsprocket drive pinion shaft
Zc.uﬁ.mmn of friction surfaces, each side of actuator discs . . . . . . + + . . 10
Number of discs, each side of actuator discs:
Middle disc (1ined) . .+ o 4 o 4 v v b v b b e e e e e e e e e e e e e e 5
Intermediate disci(Bteel) v o v i s o 5 5 5 5 5 W 5 0 5 6 8 e e e e e e e 4
Digc and lining thickness,, Hehi,, o« v 5 % v w0 o %0 6 50 & o & %0 5 6 5 5 5 50 5 555 «108 = ,112
Intermediate disc thickness, inch . . . . . v v v v 4 b 0 v v o v e e . 065 - ,069
Actuating disc balls diameter, inch . . v & v 4 4 v 2 4 s 0 6 o » » & & + v 7/8 7/8
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Brake pedal return spring:
Free length, inches . . . 4 ¢ v 4 & s & 2 & o 2 s s s 8 6 5 s + s o s o & & 9.61
Test length, inches . . v v ¢ v v s 4 2 o o o s s 5 2 s 5 s s s s 8 s 0 o 13-1/16
TaRE Toad;: YhB. o iew w o w ome e ey o i m @ e w cae wo BB BoRe B R BB @y 8 e 40
Brake actuating cable return spring:
Free length, inches . ¢ v « % o 4 ¢ 4 o & v o o 8 4 4 v 8 &5 o 0 & s 3.76
Test length, inches M W e e m e el B G BB W E e £ @ & v 1,93
Test load, lbs. 20
Free length, inches . . ¢ o @ ¢ & v 4 o wis o v 4 o G & w &4 & a @e ¥ 3.10
Testlength, IncHEE . v 4 2 4 v s o 5 o 0 s 8 o0 52 wm Ko a0 o 1.95
Test load, lbs 0 o .. 5 m M A B G G s SE oamw Ww 40
Brake actuating disc extension mwuwbm *
Free length, inches: 4 s v s 5 o w0 p 5 5 @ % 5 & 50 & 80 % 7 v w0 B wLw B0 w e 15/16
Test Iength, SHCHBE ¢ o v v m i & 0w o 5 im0 0 o0 w fw, w0 e ¥ e % Gmom gel A e W b 1-1/16
Testload, 1bs. . o s o ¢ o s o s s s » s 5 5 5 s 8 & 5 & & 5 8 3 8 & s 3 o » 20-28
Pivot brake actuating bell crank:
Shaft OD, inches . . . . Ea s R s e @ e W A R SR e & 1.248 - 1. 246
Bushing ID (assembled), E.nv.mm G W R B e B N e B el ® R E W ¥ S 6 1.2530 - 1. 2486
Hydraulic Steering
Housing inside diameter, inches . . . . . + ¢ s + ¢ 4« ¢ s o s s s s s v = o s 2.250 - 2, 253
Booster piston, inches:
Qutside dIatNEter « o o 4 o 66 o s o 5 v s ww s m e owom ¥ e s E w e 0w B e E 2.247 - 2,249
Ingide digmieter . o s 5 v % o 5 o 3 & @ @ /% 8w 8w e e s @ s @ W6 a e W .9990 - 1, 0000
Rod diameteT o s 5 v e s 80 5 060 & i w er ® e B 76 W W w e & UG B ARE % W) o Der (e .998 - 1,000
Piston support inside diameter, inches . . . o « « o « s s s = s 2 s s s v o+ & 1.001 - 1,004
Piston valve return spring:
Free length, inches . . « ¢ o ¢ ¢ s v o s v s v 6 6 v o s 0 s 0 o s 0 v = s 3.30
Testlength, inches . . ¢« o « o s o o o+ o + 0 0 0 s o 0 s 3 o2 s s 5 5 2. 50
Testload, Iha, o & 6. & G s % 6 5% s @ 5 E3 o8 &3 i85 5 &% &8s a 5,6
Booster piston return spring:
Free length, inches . . o « + o 4 o o o ¢ o+ 2 s o 2 5 2 s s o "5 s o 5 10, 33
Testlength, inches . . o 4 o s s s & s & a5 2 8 o s s 4 o 2 s 5 5 s s s s 12,10
Test load, lbs. . . + + .+ . ¥ W U e @ Te MaT W OUWS B UR: B AS B e i lebaw b 50
Piston sealing ring gap memmuﬁdpmm in Foﬂmubwv 5 a7 o NI R~ L00L= onr@!i
Special Nut and Bolt Torque Data (Foot-pounds)
(Torques given are for bolts and nuts lubricated with SAE-30 engine oil.)
Bevel gear dowel bolts a B e Wi G W e el BRI R MG E T e B m K B w e e E W 80 - 90
Bevel gear carrier bOltS » » o o s s o s o o o o v n 2 s 00 r e s s 4w s s 80 - 90
Planet carrier dowel - bolts + « « s s & o o & o 5 8 4 ® 5 5 5.8 s 8 8 v & o 5 » @ 80 - 90
PivotbiakKe Stud: s & 5 s ve i & 50 6 w8 sl e B0 o 5 s 8 s e sl s om0 W e e 8 125 maximum
....Uw{O.—...UH.m.Hn@mﬁG.Q.HHGH-a-n.-aonoo..-ooaoccaac_.-o-.o 75 maximum
Sprocket drive carrier stud nuts and Cap SCTEWS « 4 4 s s 5 o o s o o s o o » 290 - 320
Foot brgkeridler pulley stud shaft o « v % ol ¢ 4 % %5 % o s o s o & & % o % & & e 290 - 320
Foot brake moveable pulley support stud .« « ¢ & « « o o o = « o s o & s o o & 290 - 320

#Specifications measured from inside to inside of end loops.
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CHECKING MECHANICAL PROBLEMS - Continued
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3.

PROBABLE CAUSE REMEDY
Tractor Does Not Move

Brake pedal locked . . . . . R Release brake pedal from latching pawls,
Engine clutch faulty (if mﬂﬁ.@wm& . i i Refer to "ENGINE CLUTCH'" Section,
Transmission faulty . . . . . AT Refer to "TRANSMISSION" Section.

Steering planetary brakes slip, Hmdmﬂm

have no free play due to improperly ad-

justed brake shoes or worn linines . . . . Adjust brake shoes or replace linings.
Steering planetary brakes slip due to

weak, broken or improperly tensioned

brake spring &4 i % sis ¥eie 36w o a8 Adjust or replace brake spring.

Tractor zoqmm with Pivot Brakes Locked (Brakes Do Not Hold

Brake disc lining worn . . . 4 + 4 + « s » » Install new discs.
Brakes out of adjustment . . . . .+ . . . . . Adjust pivot brakes,
Pivot brake linkage &maogmnnmn._ or broken Repair or replace linkage parts.
- Tractor Does Not Turn (Steering Planetary Brake Does Not Disengage)
Excessive steering lever free play . . , . . Adjust clutch shoes,
Worn, disconnected or improperly
adjusted linkage . . o v s o 4 s 0 0 8 b s Repair or adjust.
Bent or warped sun gear disc . . . . . . . Replace,

Tractor Will Not Make Pivot Turn

Steering planetary brake does not

disengage: 3 &) & @ ¥ @ 8 98 e 5 T B @ e u Refer to '"Tractor Does Not Turn'' problem
above.

Pivot brake does mothold .+ . +« « 4 4 o o 4 & Refer to "Tractor Moves with Pivot Brakes
Locked' problem above.

Tractor Creeps to One Side

Track chain loose on one side , ., ., . . .. Adjust track chain tension, (Refer to
"TRACKS AND TRACK FRAME" Section, )

Track frame bent or misaligned , , . , . . Correct or replace parts as necessary.

Steering planetary brake on one side slips . . Adjust brake shoes,

Tractor Loses Pulling Power

Pivot brakes drag . . . . BB E e m&smw brakes,

Steering planetary brakes mu% T Adjust for correct steering lever free play.

Engine clutch slips (if equipped) . . . . . . Refer to "ENGINE CLUTCH" Section,

Steering Planetary Brakes Overheat

Improper use of brake pedal . . . . . . . . Pivot brake pedal should never be applied un-
less steering planetary brakes or engine
clutch is disengaged,

Steering planetary brakes slip:

(a) Brake shoes out of adjustment or
Lnings WOrD: o o ma 606 535 &5 53 Adjust or reline shoes.
(b) Brake spring improperly tensioned . . Adjust brake spring tension.
Bent or warped sun gear disc . . . . . . . Replace,
Pivot Brakes Overheat
“"I. Pivot brekes AEBE o & s s s oo ow g e Adjust brakes.,
; Steering planetary brake does not

IBENFRALE 0 & % 5 WS W S R a e e s e Refer to "Tractor Does! Zoﬂ .H.E. problem
abowve.
Binding in brake controls . . . 4 . 4 4 . . . Free controls and lubricate ﬁuﬁwfummrﬁ oil.
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