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This manual is divided into major sections covering various components of the MODEL 250 and
250 SERIES B LOADERS AND TD-20 SERIES B TRACTOR. These sections are also indexed by
title with thumb index tabs as shown below and to the right. To use this manual, grasp the right­
hand side of book between thumb and fingers. Bend book back and find the pages containing the
corresponding section index tab. Section identification is also contained in the upper corner oj
each page. .'
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INTRODUCTION

GENERAL

The instructions contained in this service man­
ual are for the information and guidance of
servicemen who are responsible for overhauling
and repairing the MODEL250 and 250 SERIES
B Loaders and TD-20 SERIESB crawler
tractor.

This manual provides the serviceman with a
fast, convenient reference to information on
maintenance and repairs, as well as descrip­
tions of the major units and their functions in
relation to other components of the tractor.

Each section of the manual is provided with a
contents page, and where applicable with a par­
agraph to show any special torques and specifi­
cations necessary for inspection and/or assem­
bly. A general specification table and a
standard torque chart are provided in section 1.

LUBRICATION

Instructions on the lubrication of each assembly
are given in the lubrication chart in the opera-

tor's manual. Whenassembling any parts,
always coat all wearing surfaces with the lubri­
cant specified in the chart. Except for such
installations as taper pins, etc., whose sur­
faces should be clean and dry, use sufficient
quantities of lubricant to prevent any danger of
seizing, scoring or excessive wear when the
assembly is first operated. Failure to provide
"starting lubrication" may result in serious
damage.

Always use new gaskets and seals. Whenin­
stalling a leather seal. be sure to install it as
specified in the instructions. Be extremely
careful not to damage the seal in any way dur­
ing installation.

SERVICE TOOLS

IH Construction Equipment machines are de­
signed so that few service tools are required
other than those in the mechanic's tool kit.
Wherever the application of inexpensive special
service equipment will facilitate work, it is
shown. Otherwise, it is assumed that service­
men will select from their tool kits such tools

..._ Right

1Ilust. 1
MODEL 250 SERIES B LOADER with

Drott 4·IN-1 Bucket.

1SS-1050-1 (5-68)
PRINTED IN UNITED STATES OF AMERICA



•

•

•

•

•

INTRODUCTION

as are required. Information regarding special
tool equipment is given in the "Service Tool
Manual," ISS-I002. The IH Construction
Equipment distributors have most of this
equipment and are in an excellent position to
service these tractors.

SERVICE PARTS

IH Construction Equipment tractors deserve
genuine IH service parts. The best material
obtainable and experience gathered through
many years of manufacturing power equipment,
enable International Harvester to produce qual­
ity that will not be found in imitation or "just
as good" repair parts. No serviceman can
afford to guarantee a repair job that is not
serviced with genuine IH parts. No owner
should be satisfied with other than genuine IH
parts.

For the correct service parts to be used on a
tractor, always refer to the parts catalog for
the particular tractor. The loose-leaf parts
catalogs are accurate and are continually
being brought up to date by the issuance of new
pages covering any changes in part numbers .

SERIAL NUMBERS

Engine and chassis serial numbers can be lo­
cated readily on IH Construction Equipment
tractors; engine numbers being stamped on the
right hand side of the engine where they are
easily visible and tractor chassis numbers on
name plates attached to the left hand seat side
sheet.

ENGINE

Instructions for removal and installation of the
engine are covered in this manual. For de­
tailed information on repair and adjustment of
the MODEL 250 or 250B Loaders or TD-20
SERIES B engine, refer to the "429 Series
Diesel Engine Manual," ISS-1503.

DIESEL FUEL SYSTEM

If detailed information on the diesel fuel sys­
tems of the tractor or loader is desired, refer
to the Diesel Injection Pump Manual, ISS-I042
for units equipped with Roosa-Master injection
pump or to the ISS-I052 pump manual for units
equipped with Model RD injection pump.

Illust. 2
TD-20 SERIES B Crawler Tractor with Tractor Equipment.
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GENERAL
Section I

ENGINE SPEEDS (RPM):

Full load .•...•
High idle (engine in chas sis)
Low idle .

GENERAL DATA

2300 ± 10

*775 ± 25

* The actual high idle speed for each individual machine is stamped on the chassis serial
number plate located on the left hand seat side sheet.

TRACKS:

Track frame ....•...........
Tread (center-to-center of tracks), inches
Width of standard track shoe, inches
Number of track shoes (each side)
Length of tracks on gr ound, inches ..
Area of ground contact, square inches

TRACTOR DIMENSIONS (INCHES):

Length (over-all):

Bucket on ground and rolled back
(4-in-l, including teeth)

Bucket on ground and rolled back
(skid shovel) .

Over-all length without blade

Width:

Over-all (with standard track shoe).
Width of bucket .

Height (over-all):

Less exhaust pipe, air cleaner pipe and
lights. . • . • . . . • .

'To top of exhaust pipe

Drawbar height:

Ground to center of clevis .
Center line of clevis to bottom of track
shoe .....

Ground clearance

WEIGHTS (INCLUDING FUEL AND WATER)
APPROXIMATE POUNDS:

4-in-l
Skid shovel .
Basic tractor

Page I

TD-20 (Series B) Model 250 Loaders

Oscillating
74
20
40
95.7
3828

164-3/8

94

128.5

18

17.6

31, 100

Rigid
76
18
43
107
3852

216

207-1/2

96

92-7/8

19-1/8 or 21-5/8

18-5/8

40,475
39,200



GENERAL
Section 1
Page 2.

GENERAL DATA
STANDARD TORQUE DATA FOR NUTS AND BOLTS

(For special torque data refer to specification paragraph of the pertinent section of this manual.)

Recommended torques, in foot-pounds, for standard application nuts and bolts shown below are
applicable, provided:

A. All threads are lubricated with engine oil or chassis grease. (Refer to NOTE. )

B. Joints are rigid; for example, no gaskets or compressible materials are used.

NOTE: Multiply standard assembly torques by the following factors:

1) . 85 when metallic plated bolts or nuts are used.

2) .75 when parkerized bolts or nuts are used.

3) .70 when Mo1ykote, white lead or similar mixtures are used as lubricants.

4) . 90 when hardened surfaces are used under the nut or bolt head.

5) 1.20 when Loctite is used for plain bolts and nuts on the threads.

6) 1.25 when taper head bolts are used with bolt heads torqued.

7) 1.40 when LoctUe is used for taper head bolts on the threads with
bolt heads torqued.

When re-using bolts and nuts in service, use minimum torque values.

BOLT IH TYPE 5 IH TYPE 8

SIZE MIN. MAX. MIN. MAX.

1/4 9 10 12 14

5/16 19 21 27 30

3/8 33 37 45 50

7/16 53 60 75 85

1/2 80 90 115 130

9/16 115 130 160 180

5/8 160 180 220 250

3/4 290 320 400 450

7/8 420 470 650 730

1 630 710 970 1090

1-1/8 850 950 1380 1550

1-1/4 1200 1350 1940 2180

1-1/2 2000 2300 3300 3700

1-3/4 3300 3700 5300 6000

2 5000 5500 8000 9000

BOLT TYPE IDENTIFICATION CHART

IH Obsolete IH SAE BOLT HEAD
Type Type Grade DESCRIPTION MARKING

5 2 5 WILL HAVE 3 equally spaced RADIAL LINES 0Quenched and tempered medium carbon steel

8 4 8 WILL HAVE 6 equally spaced RADIAL LINES 0Quenched and tempered medium carbon alloy or
medium carbon boron steel

ISS-1050-1 (Rev. 2) 10-70 PRINTED IN UNITED STATES OF AMERICA



GENERAL
Section 1

Page 3
GENERAL DATA

LOCTITE GRADE "B, II PLASTIC GASKET, PIPE SEALANT, AND
LOCQUIC RECOMMENDATION AND APPLICATION DATA

LOCTITE

Special Loctite data, if any, is shown in the specific section of this manual that is affected.

Loctite is a lock or seal for metal parts. It is
furnished as a liquid plastic. Contact with air
keeps it liquid. When confined between mating
parts, the exclusion of air causes the liquid
Loctite to set by chemical action.

LOCQUIC

Locquic is a priming rinse used to speed the
setting of Loctite and also must be used on
zinc or cadmium plated parts for preparing
the surface, enabling the Loctite sealant to
completely set. Locquic Grade "T" is avail­
able in six ounce pressure spray cans.

LOCTITE APPLICATION

PIPE THREADS: Use Loctite pipe sealant.

STUD THREADS: Use Loctite plastic gasket.
Run a strip of plastic gasket the full thread
length of the stud. Do the same to the hole
thread.

BOLT THREADS: Fill the first two or three
leading threads in area of engagement with
Loctite Grade "B." (Yellow color.)

NOTE: Loctite, in any form, is not to be used
when the following threaded hardware or method
of attaching is used.

1. Exhaust pipe mounting hardware.

2. Elastic stop nuts.

3. When lock washers are used.

4. When bolt or nut retaining lock plates are
used.

5. On items requiring frequent service (500
hours or less), such as filler caps, adjusting
screws, wheel stud clamp retaining nuts, etc.

6. On brass pipe plugs and fittings in air
systems.

PART PREPARATION FOR LOCTITE

~~~:i:~f~Pii~~EOiOc~T:~I'u~t ~~:a~~~
surfaces where Loctite is to be applied to re­
move heavy coating of oil, grease, and dirt
(rust or light oil film are not detrimental).

Normal shop practice of cleaning or degreasing
is adequate. Allow surface to dry before apply­
ing Loctite. Care must be used on blind tapped
holes to remove chips and oil.

ZINC OR CADMIUMPLATED PARTS OR FOR
QUICK SETTING: To assure setting of Loctite
on zinc or cadmium surfaces and quick setting
on other surfaces at least one of the mating
surfaces should be sprayed with Locquic Grade
"T." Locquic Grade "T" is an effective rinse
for oily parts. Allow surfaces to dry before
applying Loctite Grade "B."

EXTREME COLD TEMPERATURE APPLICA­
TIONS

A. Without special precautions, Loctite
products can be applied and will cure at temper­
atures down to SooF; at that temperature ulti­
mate strength will be obtained within 72 hours.

B. At temperatures from 500F to 320F, only
a job-identified product such as Stud Lock or
Retaining Compound with the use of Locquic
Primer Grade T can be recommended. Letter
grades such as A, AV, AVV do not have the
faster cure mechanism of job-identified prod­
ucts and consequently cannot be recommended
for applications at these temperatures since
they will exhibit only limited cure.

C. At temperatures below 32oF, no Loctite
products can be recommended for applications.

It is recommended, in temperatures below SOoF.
that heat not exceeding 1000F. be applied to the
parts being loctited for length of time specified
below.

SETTING (before placing in service)

1. Normal time is three to four hours.

2. With regular Locquic Grade "T" - two to ten
minutes. Full cure: 30 minutes to 3 hours.

3. With regular Locquic Grade "N" - two to
three hours.

Once cured, Loctite can be used on equipment
operating at temperature s as low as - 6soF.

REMOVAL

Parts difficult to remove can be pre-heated to
approximately 4000 to 5000F prior to re­
moval.
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GENERAL DATA

FLEXIBLE (OR MARMAN PIPE AND TUBING
COUPLINGS

The flexible (or Marman) coupling used to con­
nect hydraulic tubing or pipe consists of a
flared sleeve, two rubber gaskets contained in
two metal retaine rs and two V-band coupling
clamps (Illust. 1l.

Torque applied to the nut and bolt on each
clamp produces a radial load which causes the
inclined sides of the clamp to compress the
rubber gasket axially and radially (Illust. 1).
The flexibility of this type of joint permits up
to a 4° of angular misalignment and still main­
tains a leakproof seal. It also permits axial
movement of the tube.

Install one end of the joint but do not tighten un­
til the other end of the assembly has been in­
stalled. This allows for positioning and align­
ing the connected components. However, in
the process, the sleeve may accidentally be
moved too far in one direction, creating the
situation shown in Illust. 1. The right side of
the illustration shows the gasket improperly

clamped on the edge of the tube. Axial move­
ment or vibration of the tube may work it loose
from the joint or damage the rubber gasket,
causing a suction leak or oil leak. To make a
good seal, the ends of the tubes must extend
past the rubber gasket into the sleeve. Exact
tube measurement is not necessary as long as
the 1/2 inch min. is obtained as shown in 11-
lusts. 1 and 2. There should be no less than
1/4 inch between the ends of the tubes in the
sleeve.

To avoid the situation shown in Illust. I, in­
stall the gasket assemblies on the tubes in their
approximate assembled position, then mark the
tube on the retainer side of the gasket assem­
bly. The position of the tube ends can then be
easily located in the final assembly. Be sure
the gasket assemblies are installed on the
tubes so that the exposed gaskets face the joint
(Illust. 1 and 2). Before tightening the clamps
make sure the flared ends of the sleeve are
within the clamp all the way around. The
clamps must be tightened so there is a mini­
mum gap of 1/16" between the ends of the
clamp (Illust. 1).

NOTE: Tube or pipe O. D. surface under rubber gasket must be smooth and free of tool marks or
nicks. Use an internal wrench for installation of short pipe nipples. Replace rubber gaskets
every time couplings are removed.

lh"
Min.

PROPER INSTALLATION 1..
Clam&? I

Gasket
retainer

IMPROPER INSTALLATION
Insufficient engagement will
result in galket failure.

.1_., r-- VI'" Gap

IIlust. 1
Flexible Tube Coupling Assembly.

155-1050-1 (Rev. 2) 10-70 PRINTED IN UNITED STATES OF AMERICA
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GENERAL DATA

PROPER INSTALLATION
Pipe threads must be clear of
gasket in cramped applications,
Internal wrench necessarv,

Where design clearance permits.
external wrench may be used.
except do not scar area at gasket.

IIlust. 2
Flexible Pipe Coupling Assembly.

IMPROPER INSTALLAnON
Excessiveengagementwith threads.
as shown. scars gasketand will
result in fallure.

CEA·'3056
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COOLING SYSTEM Section 2
Page 1

1. DESCRIPTION

The cooling system used on the TD-20 SERIES
B tractors and the MODEL 250 and 250B
Loaders are a closed-type system that permits
operation at extreme angles without loss of
coolant through the overflow pipe. The closed­
type system also permits operation at higher
engine temperatures without boiling. Extra
care must be taken that all connections are
tight.

A centrifugal water pump circulates the coolant
from the radiator lower tank through the crank­
case and cylinder head water jackets, past the
thermostat into the radiator upper tank and
down through the tubes of the radiator core to
the lower water tank where the cycle is re­
peated. Hoses provide the connections between
the radiator inlet and outlet headers and the
water pump.

The pressure type system is controlled by a
pressure relief valve located on the upper tank

2. SPECIFICATIONS

Cooling system capacity, gals.
Water pump type
Thermostat opening range

GENERAL

next to the radiator filler cap. The relief valve
is set to open at approximately six pounds pres­
sure per square inch. For servicing the pres­
sure relief valve, refer to the operator's man­
ual.

Operation

When the engine is started cold, the by-pass
type thermostat is closed, preventing circula­
tion of low temperature coolant through the
radiator core. The coolant circulates only
through the water pump and engine water pas­
sages. This circulation during the warm-up
period prevents formation of steam pockets.
When the engine reaches operating tempera­
ture, which is determined by thermostat speci­
fications, the coil of the thermostat expands
and opens the passage for the coolant to flow
from the engine water passages through the
radiator and back to the water pump. The tem­
perature of the coolant controls the extent of
the thermostat opening which, in turn, controls
the amount of coolant circulation.

Refer to operator's manual.
. . . Centrifugal

....... 1790 F- 1810 F

Special Nut and Bolt Torque Data (Foot-Pounds)
(Torques given are for bolts and nuts lubricated with SAE-30 engine oil).

Fan shroud mounting bolts . . . . . . . . . 20-25

NOTE: Except for the special torques shown, all bolts and nuts are to be torqued to the amount
shown in the "STANDARD TORQUE DATA CHART" in Section 1, "GENERAL."

3. CHECKING MECHANICAL PROBLEMS

PROBABLE CAUSE

Defective Cooling System

REMEDY

1. Insufficient water.
2. Faulty thermostat
3. Dirty water . . . .
4. Defective connections

5. Radiator defective
6. Fan defective. . .
7. Defective pressure relief valve
8. Defective water pump .....

9. Dirty or scaled coolant passages
10. Radiator clogged
11. Fan belt slippage . . . . . . . . .

·Add water; inspect for leaks.
· Test. If necessary, replace.
·Drain and clean system.
·Replace swelled, worn or loose hose connec-

tions.
·Repair. If necessary, replace.
· Inspect and replace if necessary.
·Replace.
· Inspect for leaking seals and internal damage

and repair.
·Clean and flush passages.
· Flush out radiator.
·Check the tension; replace if greasy or worn.
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COOLING SYSTEMSection 2

4. REMOVAL

1. LOADERS ONLY: Raise the bucket and in­
stall the safety bar. Shut off the engine.

TD-20 SERIES B ONLY: Lower the blade to the
ground.

2. Drain the radiator.

3. Remove the hood side door on each side of
the unit (snap on type). Remove the engine side
sheet on each side of the unit.

4. Remove the exhaust pipe extension. Dis­
connect the air cleaner and mounting brackets
at the underside of the hood. Remove the hood.

5. RIGID TYPE OIL COOLERS: Remove the
radiator guard door. Remove the two bottom
air baffles (one piece .on earlier machines).

-!Remove the two grommets from the cooler
hoses (Illust. 1).

HINGE TYPE OIL COOLER: Remove the radi­
ator guard door. Remove the two bottom air
baffles (Illust. 2). Disconnect the oil cooler
inlet and outlet tubes at the hose connections
below the bottom air baffle s .

~6. RIGID TYPE OIL COOLERS: Disconnect the
cooler hoses at the safety filter mounted to the
left hand side of the frame. Cap hoses to pre­
vent dirt from entering (Illust. 1 and 6).

IIlust. 1
Removing the Radiator Guard Door (Rigid

Type Oil Coolers).

]SS-l 05.0-1 (5-68)

RADIATOR

Illust. 2
Hinge Type OiI Cooler and Connections.

7. RIGID TYPE OIL COOLERS: Loosen the
clamps of the flexible tube coupling securing
the cooler nipples and push the coupling sleeve
down onto the lower nipple. Remove the upper
cooler mounting cap screws, lock washers and
flat washers and remove the cooler with outlet
hose. Remove the mounting hardware and re­
move the lower cooler with inlet hose (Illust. 1).

HINGE TYPE OIL COOLER: Disconnect the tube
clamp (Illust. 2) from the radiator guard. Re­
move the hardware securing the oil cooler to
the radiator side channels. Remove the oil
cooler with tubes from the radiator. To replace
the sealing ring and seal used between each of
the tube and elbow assemblies, separate the
assemblies by pulling off the tube with a twisting
motion.

8. Remove the finger guard and fan shrouds.

9. Disconnect the radiator outlet hose at the
outlet elbow and the inlet hose at the radiator
upper tank.

PRINTED IN UNITEDSTATES OF AMERICA



COOLING SYSTEM

RADIATOR

10. Remove the cap screws and lock washers
securing the fan to the hub and remove the fan.

11. With the filler cap removed, a piece of bar
stock with a provision for attaching a hoist can
be inserted into the filler cap opening to sup­
port the radiator assembly for lifting out of the
unit. Be careful not to damage the radiator
core pins when positioning the bar in the upper
tank. Place some tension on the hoist sling.

12. Remove the cap screws securing the
mounting brackets to the radiator guard and pry
the brackets free of the rubber mountings (two
brackets on each side of radiator guard) (Illust.
3). It is not necessary to remove the rubber
mountings (34, Illust. 5) to remove the radiator
(refer to Illust. 4).

/

L~wer
mounting

. bracket

Illust. 3
Removing the Radiator Mounting Bracket.

Section 2
Page 3

Blust. 4
Removing the Radiator Assembly.

13. TD-20 SERIES B ONLY: Carefully hoist
the radiator assembly up and remove from the
front of the tractor.

LOADERS ONLY: Carefully hoist the radiator
assembly up and remove from the rear of the
loader (Illust. 4). If the hoisting equipment ,t'·,
available is not sufficient to raise the radiator
over the rear of the loader, remove the radia­
tor as follows:

(a) Remove the two lower mounting brack­
ets (upper mounting brackets still in posi­
tion at this point) (Illust. 3).

(b) Attach a hoist to the lift arm cross
member. Remove the safety bar and lower ..,.
the bucket to the ground.

(c) Connect hoist to radiator upper tank.

(d) Remove the two upper mounting brack­
ets (Illust. 3). Lift the radiator up and out
over the radiator guard and bucket.
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COOLING SYSTEMSection 2

5. DISASSEMBLY

(Ref. Nos. Refer to lIIust. 5)

Inspect the radiator assembly carefully to de­
termine its serviceability. If it is necessary
to repair or replace the radiator core (39),
proceed as follows:

1. Remove the cap screws, nuts and washers
securing the upper tank (16) to the radiator
core and side channels. Remove the two stiff­
eners (lB).

2. Remove the mounting bar (17) and top air
baffle (22) from the upper tank. Lift off the
upper tank and gasket.

3. Turn the core over so the lower tank (25)
is up. Remove the cap screws, nuts and wash­
ers securing the lower tank to the core and side
channels. Remove the lower tank, stiffeners
(lB) and gasket. Remove the side channels from
the core.

6. INSPECTION AND REPAIR

1. Flush the water tanks thoroughly with water.
Flush out the core with water under pressure,
both inside and outside. If the core is greasy,
clean it with steam cleaning equipment. Clean
all other radiator parts.

2. Inspect the water tanks for cracks. Examine
the radiator core tubes and fins for damage.
Straighten bent fins, if pos sible, to avoid air
flow restrictions.

3. Examine all hoses for cracks or ruptures
and install new hoses when in doubt.

4. Inspect the rubber mountings in the side
channels for damage and replace if necessary.
The rubber mountings can be removed using a

RADIATOR

slide hammer threaded into the 3/8" NF nut of
the mounting. Do not allow the threaded rod of
the slide hammer to enter below the nut as it
may contact and damage the radiator core fins.
If the rubber mountings are removed, it will be
easier to install the new mountings when secur­
ing the radiator assembly to the radiator guard.

5. If necessary, the pressure valve (15) can be
replaced by removing the housing (13) from the
upper tank. Install the new valve and secure
the housing (13) using new gaskets (14) (Illust.
5 ).

6. Inspect the seals on each of the side chan­
nels for deterioration and damage. If replace­
ment is necessary, remove all the old adhesive
and cement new seals to the channels with
Minnesota Mining and Manufacturing adhesive
Number EC-711, EC-B47, EC-B70 or equiva­
lent.

7. Be sure the overflow pipe (10, Illust. 5) is
open and not crimped or dented to the extent of
impairing its capacity.

7. REASSEMBLY

(Ref. Nos. Refer to Illust. 5)

NOTE: When installing cap screws, refer to
the standard torque chart in Section 1, "GEN­
ERAL" for the proper torque unless otherwise
stated.

1. Place the radiator core on end. Position the
lower gasket (40) and water tank on the core.

2. Position the two lower stiffeners (lB) against
the underside of the core flange and install the
cap screws, nuts and washers to hold them in
position.

(Continued on page 6)

Legend for Illust. 5.

1. Fan shroud (upper). 15. Pressure valve. 30. Outlet hos e.
3. Inlet pipe. 16. Upper tank. 31. Fan shroud (lower).
4. Hose clamp. 17. Mounting bar. 32. Mounting bracket.
5. Inlet hose. lB. Core stiffener. 33. Bracket spacer.
6. Gasket. 19. Gasket. 34. Rubber mounting.
7. Radiator cap. 20. Side channel (LH). 35. Side channel (RH).
B. Cap clamp. 21. Side channel seal. 36. Core snubber.
9. Clamp handle. 22. Air baffle (top). 37. Side channel upper seal.
10. Overflow pipe. 25. Lower tank. 3B. Side channel lower seal.
11. Nut. 26. Gasket. 39. Radiator core.
liA. Sleeve. 27. Outlet elbow. 40. Gasket.
12. Connector. 2B. Hose clamp. 41. Bottom air baffle (RH). ()13. Valve housing. 29. Outlet pipe. 42. Bottom air baffle (LH).
14. Gasket.

1SS-1050-1 (Rev. No.1 9/69) PRINTED IN UNITED STATES OF AMERICA
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COOLING SYSTEMSection 2

7. REASSEMBLY· Continued

(Ref. Nos. Refer to Illust. 5)

3. Be sure the seals (21, 36, 37 and 38) are
properly seated on the side channels. Position
the side channels between the flanges of the core
(39) and secure to the lower water tank. Tighten
all the cap screws, nuts and washers. Turn the
assembly over so the lower tank is down.

4. , Install a new upper gasket (19) on the core
and place the upper tank on the core. Position
the mounting bar (17) on the rear flange of the
upper tank and the air baffle (22) on the front
flange.

5. Position the stiffeners (18) against the un­
derside of the core flange. Install and tighten
all the cap screws, nuts and washers.

S. INSTALLATION

1. Hoist the radiator assembly into position be­
tween the sides of the radiator guard. With the
aid of the hoist, raise and lower the assembly
as necessary to align the mounting holes in the
guard with the openings in the radiator frame
or radiator rubber mountings.

2. Place the spacers on the brackets and in­
sert the mounting brackets into the rubber
mountings in the radiator frame. Secure the
brackets to the guard with the cap screws. If
the rubber mountings were removed in disas­
sembly of the radiator, install the mountings
and brackets as follows:

(a) Place the spacer and rubber mounting on
the bracket and coat the leading edge of the
mounting with Dow Corning No. 55 Pneumatic
Grease (MIL-4343A) (or equivalent).

(b) Position the bracket and rubber mounting
assembly in position against the radiator
guard and, using two cap screws (180 degrees
apart) long enough to start in the mounting
threads of the guard, tighten evenly until the
regular cap screws can be inserted.

(c) Use the regular mounting screws to seat
the assembly.

(d) Install the three r emaarnng rubber mount­
ings, brackets and spacers in the same man­
ner. Remove the hoist.

3. Connect the radiator inlet and outlet hoses
and secure with the hose clamps.

4. Secure the fan'to the fan hub with the cap
screws and lock washers.

ISS-I050-1 (Rev.3) 7-71

RADIATOR

5. Position the fan shrouds on the radiator and
secure with the mounting bolts using 20-25 ft. -
lbs. torque. Install the finger guard.

6. HINGE TYPE OIL COOLER: Install a new
sealing ring in the groove of each oil tube el­
bow. Install a new seal in the bore of each oil
tube. The seals must be bottomed in the bore
with the stamped part number down. Install the
tubes to the elbows being careful not to damage
the ring or seal (Ulust. 2).

7. RIGID TYPE OIL COOLERS: Install the
lower cooler with inlet hose and flexible coup­
ling attached [Ll lust , 1). Install the upper cooler
with outlet hose attached. Connect the cooler
nipples with the flexible coupling (refer to Sec­
tion 1, "GENERAL" for the proper method of
installing a flexible coupling). Connect the
cooler hoses at the safety filter (Ulust. 6).

HINGE TYPE OIL COOLER: Position the oil
cooler with tubes attached on the front of the
radiator and secure it to the radiator side
channels with the mounting hardware. Secure
the tube clamp to the radiator guard (Ulust. 2).

8. RIGID TYPE OIL COOLERS: Install the
rubber grommet to the cooler hose opening in
each of the bottom air baffles (Illust. 1). Then
position the cooler hoses into the grommets.
Secure the bottom air baffle s to the radiator
guard. Install the radiator guard door.

HINGE TYPE OIL COOLER: Connect the oil
cooler inlet and outlet tubes to the hose con­
nections. Install the two bottom air baffles.
Install the radiator guard door.

9. Install the hood. Connect the air cleaner
and mounting brackets to the underside of the
hood. Install the exhaust pipe extension.

IIlust. 6
Oil Cooler Hose Connections used with

Rigid Type Oil Coolers.
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10. Install the engine side sheets and the hood
side doors.

11. Be sure the drain valve is closed and tight
and refill the radiator.

12. Start the engine and check for leaks. After
the engine is up to operating temperature, re-

Page 7
RADIATOR

check the coolant level and add if necessary
(refer to the operator's manual procedure and
type of coolant).

13. Check the main frame oil level and add
the proper amount for operation (refer to the
operator's manual for the proper grade and
level).
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ELECTRICAL
Section 3

1. GENERAL DESCRIPTION

A 24-volt negatively grounded electrical system
is used, consisting of a lighting system and a
starting system. Four 6-volt batteries con­
nected in series are used to supply the 24-volts
required for starting. A master switch is used
to cut-out the electrical system to prevent
accidental starting.

The headlights and rear lights are the sealed
beam type and are controlled by the light switch
on the instrument panel.

A 15 amp fuse is located in a housing mounted
on the front of the instrument panel. Any time
a short circuit or overload condition occurs in
the electrical wiring, the fuse will break the
circuit and prevent damage to the electrical
system.

2. SPECIFICATIONS

Page

As a guide for identifying the various electrical
units and for tracing the electrical cables and
connections, refer to the pertinent wiring dia­
gram in this section.

NOTE: The wiring diagrams shown are for the
later units only. For wiring diagrams on
earlier units, refer to the pertinent parts
catalog.

For Delco-Remy part number and specifications
of the cranking motor, alternator (or generator)
and voltage regulator refer to service manual
ISS- 1503. For detailed ins tructions on repair,
test and adjustment of these components, refer
to Delco-Remy service manual, form no. 1.2.

Delco-Remy manuals may be purchased ,frpm
United Motors Service, Division of General
Motors Corp., Detroit, Michigan.

engine oil).(Torques

Light switch mounting nut •.•..•..••
Starting switch mounting nut . . • . . • ••.•
Instrument panel light assembly mounting nut

15-20
15-20
15- 20
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Illust. 1
Wiring Diagram.

All cables are black unless otherwise noted.

NOTE: The cables shown in the wiring diagram are numbered according to the most
logical sequence for locating and checking electrical wiring problems.
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Legend for lllust. 1
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Ref.
No. Description

1. STRAP, negative terminal on battery to
ground.

2. CABLE, battery to battery (short).
3. CABLE, battery to battery (long).
4. CABLE, positive (+) terminal on bat­

tery to master switch.
5. CABLE, master switch to "B" terminal

on solenoid.
6. CABLE, terminal strip to "B" terminal

on solenoid (red).
7. CABLE, terminal strip to "S" terminal

on solenoid (white).
8. CABLE, terminal strip to "B" terminal

on alternator (brown).
9. CABLE, terminal strip to No.3 ter­

minal on regulator (orange).
10. CABLE, "F" terminal on regulator to

No. 2 terminal on alternator (It.
green) .

11. CABLE, terminal strip to front light
junction block (dk, green).

12. CABLE, terminal strip to rear light
junction block.

13. CABLE, terminal strip to engine oil
pressure switch (yellow).

14. CABLE, No.2 terminal on regulator
to engine oil pressure switch (It. blue).

15. CABLE, terminal strip to positive (+)
terminal on ammeter (red).

16. CABLE, fuse housing to "B" terminal
on light switch (orange).

17. CABLE, terminal strip to negative (-)
terminal on ammeter (brown).

18. CABLE, terminal strip to "H" terminal
on light switch [dk , green).

19. CABLE, terminal strip to "R" terminal
on light switch (rear light) (dk. blue).

20. CABLE, terminal strip to positive (+)
terminal on ammeter (yellow).

21. CABLE, terminal strip to regulator LH
mounting bolt.

22. CABLE, No. 1 terminal on alternator to
dummy cable.

23. CABLE, negative (-) terminal on am­
meter to fuse housing.

24. CABLE, "G" terminal on alternator to
mounting bolt on regulator.

25. CABLE, "H" terminal on light switch to
LH instrument panel light.

26. CABLE, "H" terminal on light switch to
RH instrument panel light.

27. CABLE, positive on hourmeter to pres­
sure switch.

Ref.
No. Description

28. CABLE, front lamp junction block to
RH front light.

29. CABLE, RH to LH front light.
30. CABLE, rear light junction block to LH

rear light.
31. CABLE, rear light junction block to RH

rear light.
32. CABLE, hourmeter to ground (on in­

strument panel).
33. CABLE, terminal strip to connector

(red) •
34. CABLE, terminal strip to connector

(white).
35. CABLE, terminal st r ip to ground screw

on panel.
36. CABLE, starting switch to connector.
37. CABLE, starting switch to connector.
39. LIGHT ASSEMBLY, rear.
40. BLOCK, rear light junction (mount on

LH seat side sheet).
41. MOTOR, cranking.
42. LIGHT ASSEMBLY, headlight.
43. BLOCK, front light junction (mount on

fan shroud).
44. ALTERNATOR ASSEMBLY (24 volt).
45. SWITCH, engine oil pressure.
47. STRIP, feed through terminal.
48. REGULATOR ASSY, voltage (24 volt).
49. HOURMETER.
50. AMMETER.
52. SWITCH, lighting.
53. SWITCH, starting safety.
54. LIGHT, LH instrument panel.
55. LIGHT, RH instrument panel.
56. BATTERY, dry charged (6 volt).
57. SWITCH, master.
58. LIGHT, auxiliary rear flood.
A. CLIP, (on rear inner bolt of lamp

bracket) .
B. CLIP, on top inner bolt on front of fuel

tank.
C. CLIP, on top of rear bolt of side sheet.
D. CLIP, on bottom rear bolt of seat side

sheet.
E. CLIP, on tapped block on LH side of

battery box support channel.
F. CLIP, on bottom bolt of brake pedal

bracket.
G. CLIP, on RH and LH upper bolts on

T.C. housing.
H. CLIP, (welded inside PS gear selector

box).
(Continued on next page)
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3. WIRINGDIAGRAMS - Continued

Legend for Il.lu st , I - Continued

Description Description
Ref.
No.

Ref.
No.

J. CLIP, on LH rear bolt of seat frame
support eros s bar.

K. CLIP, on bolt securing fuel lines clamp
to LH fender.

L. CLIP, on bolt of engine of engine oil
filter header.

M. CLIP, on LH front bolt of P. T. O.
cover.

N. CLIP, on inner bolt of pressure tubes
clamp on dash.

P. CLIP, (welded on dash).
Q. CLIP, on top rear bolt of eng. push rod

rear cover.
R. CLIP, on 3rd from front top bolt of

engine push rod rear cover.
S. CLIP, top rear bolt of engine push rod

front cover.
T. CLIP, on 2nd from front top bolt of eng.

push rod front cover.
U. CLIP, on alternator bracket rear mount­

ing bolt.
V. CLIP, on RH front top stud of water

pump.
W. CLIP, on RH bottom center and top fan

shroud mounting bolts.
X. CLIP, on RH bottom bolt of seat frame

support cross bar.
Y. CLIP, on LH bolt of battery box support

channel.
Z. CLIP, on lamp swivel bolt.

AB. CLIP, welded on radiator guard header
plate.

CLIP, between service cover and hous­
ing assy , of gear selector lower rear
bolt.

CLIP, on upper mtg. bolt of flange on
oil cooler tube to flywheel housing.

GROMMET, on rear of LH side of
frame.

GROMMET, on starting safety switch
lock cam bracket.

GROMMET, on sides of radiator guard
top header.

INSULATOR, (on + terminal of am­
meter.

GROMMET, on RH seat side sheet.
GROMMET, on dash (used w/T.C. oil
temp. capillary tube).

HARNESS, cranking motor (consists of
Ref. Nos. 6 and 7).

HARNESS, instrument panel (consists
of Ref. Nos. 15, 16, 17, 18, 19, 20
and 35).

HARNESS, power shift housing cable
(consists of Ref. Nos. 36 and 37).

HARNESS, starting safety switch cable
(consists of Ref. Nos. 33 and 34).

HARNESS, regulator to alternator
(consists of Ref. Nos. 8, 9, 10, 11,
13, 14, 21, 22 and 24).

AC.

AD.

AA.

BB.

CC.

DD.

EE.
FF.

ISS-1050-1 (Rev. 2) 10-70
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Legend for lliust. 2

Ref.
No. Description

1. CABLE, negative (-) terminal on battery
to ground.

2. CABLE, battery to battery (short).
3. CABLE, battery to battery (long).
4. CABLE, positive terminal on battery to

master switch.
5. CABLE, master switch to "B" terminal

on cranking motor solenoid.
6. CABLE, terminal strip barrier to bat­

tery terminal on solenoid (red).
7. CABLE, terminal strip barrier to

switch terminal on solenoid (violet).
8. CABLE, terminal strip barrier to "B"

terminal on alternator.
9. CABLE, "A" terminal on generator to

"G" terminal on regulator (brown).
10. CABLE, "F" terminal on generator to

"F" terminal on regulator (blue).
11. CABLE, terminal strip barrier to front

light (green).
12. CABLE, terminal strip barrier to rear

light junction block.
13. CABLE, terminal strip barrier to en­

gine oil pressure switch (yellow).
14. CABLE, terminal strip barrier to torque

converter oil temperature sending unit
(orange) •

15. CABLE, terminal strip barrier to posi­
tive (+) terminal on ammeter (red).

16. CABLE, fuse housing to "B" terminal
on light switch.

17. CABLE, terminal strip barrier to nega­
tive (-) terminal on ammeter (pink).

18. CABLE, terminal strip barrier to light
switch (front lights) (green).

19. CABLE, terminal strip barrier to light
switch (rear lights) (white).

20. CABLE, terminal strip barrier to nega­
tive (-) terminal on hourmeter (yellow).

21. CABLE, terminal strip barrier to
torque converter oil temperature
gauge (orange).

22. CABLE, No. I term on alternator to
dummy cable.

23. CABLE, negative terminal on ammeter
to fuse housing.

24. CABLE, "G" terminal on alternator to
terminal strip.

25. CABLE, light switch to RH instrument
panel light.

26. CABLE, light switch to LH instrument
panel light.

Description
Ref.
No.

27. CABLE, positive on hourmeter to pres­
sure switch.

28. CABLE, (-) on hourmeter to ground.
30. CABLE, junction block to LH rear

light.
31. CABLE, junction block to RH rear

lamp light.
33. CABLE, starting switch to terminal

strip barrier (red).
34. CABLE, starting switch to terminal

strip barrier (white).
35. CABLE, instrument panel grounding.
36. CABLE, starting switch to connector

(red).
37. CABLE, starting switch to connector

(violet) .
39. BLOCK, rear light junction (mount on

LH side sheet).
43. MOTOR, cranking.
44. SWITCH, pressure.
46. BARRIER, terminal strip.
47. HOUSING, fuse.
48. SWITCH, lighting.
49. LIGHT, LH instrument panel.
50. LIGHT, RH instrument panel.
51. HOURMETER, electric.
52. AMMETER.
54. REGULATOR ASSY, voltage (24 volt).
57. UNIT, torque converter oil temperature

sending.
58. ALTERNATOR ASSY (24 volt).
65. BATTERY, dry charged (12 volt).
66. SWITCH, master.
70. CABLE, fuse housing to lighting

switch.
71. HEADLIGHT and REAR LIGHT ASSY.
A. CLIP, rear inner bolt of light bracket.
B. CLIP, (on top inner bolt on front seat

of fuel tank).
C. CLIP, (on top rear bolt of seat side

sheet).
D. CLIP, (on bottom rear bolt of seat side

sheet).
E. CLIP, terminal strip to rear light

junction block cable (on tapped block
on LH bolt of battery box support
channel).

F. CLIP, (on bottom bolt of brake pedal
bracket).

G. CLIP, (on LH and RH upper bolts on
torque converter housing).

H. CLIP.

(Continued on next page)
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3. WIRINGDIAGRAMS

Legend for Illust. 2 - Continued

Ref. Ref.
No. Description No. Description

J. CLIP, (on LH rear bolt of seat frame U. CLIP, (on alternator rear mounting
support crossbar). bolt) .

K. CLIP, (on bolt securing fuel lines clamp V. CLIP, (on top center bolt of air cleaner
to LH fender). on LH firewall).

L. CLIP, (on rear bolt of engine oil filter- W. CLIP, (on firewall upper LH bolt).
ing header). X. CLIP, (on RH bottom bolt of seat frame

M. CLIP, (on LH front bolt of power take- support crossbar).
off cover). Y. CLIP, starter cable (between service

N. CLIP, cable harness (on firewall RH cover and gear selector hand lever
bottom). housing at lower rear cover mounting

P. CLIP, on upper mounting bolt of flange bolt clip section to be inside of selec-
on oil cooler tube to flywheel housing. tor housing).

Q. CLIP, (on top rear bolt of engine Z. CLIP, on LH bolt or battery box sup-
tappets rear cover). port channel.

R. CLIP, (on third from front top bolt of AA. GROMMET, (on rear of LH side of
engine tappets rear cover). front frame).

S. CLIP, (on top re ar bolt of engine BB. GROMMET, (on firewall).
tappets front cover). DD. SWITCH, starting.

T. CLIP, (on second frorn front top bolt of
engine tappets front cove r) •

ISS-1050-1 (Rev. 2) 10-70 PRINTED IN UNITED STATES OF AMERICA
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ENGINE
Section 4

1. DESCRIPTION

The tractor and loader are powered by the 429
SERIES turbocharged diesel engine. This en­
gine is a six cylinder direct-starting, four­
cycle, valve-in-head type.

2. REMOVAL

NOTE: Disconnected hydraulic lines must
be capped with the correct size plastic cap.
If caps are not available, use tape or rubber
stoppers. Openings must never be plugged
with rags. This practice could introduce
dirt or lint into critical hydraulic compo­
nents. Tag disconnected hydraulic lines and
electrical cables to facilitate correct and
faster installation.

.,

1. Except for the following items, perform
the complete procedure described in the re­
moval of the radiator in section 2, "COOLING
SYSTEM. "

(a) RIGID TYPE OIL COOLERS: Do not re­
move the oil coolers. They will come off
with the radiator. Disconnect hoses at
coolers and remove the hoses.
HINGE TYPE OIL COOLER: Do not remove
the oil cooler. It will come off with the radi­
ator. Disconnect the cooler oil tubes at their
hose connections below the radiator bottom
air baffles.
(b) Do not remove the fan shroud or the fan
(finger guard does have to be removed).

(c) Do not remove the radiator mounting
brackets (radiator will come off with the
radiator guard).

2. Close the fuel shut-off valve at the diesel
fuel tank.

3. Drain the blade or loader hydraulic system
at the oil supply tank.

4. Disconnect the electrical system master
switch to prevent accidental starting.

5. TD-20 SERIES B ONLY: Disconnect the
headlight wiring.
6. Attach a hoist to the engine hood mounting
holes in the top of the radiator guard. Place
some tension on the hoist sling.
7. On loader machines, remove the cap
screw, lockwasher and retainer securing each
of the four radiator guard dowel pins to the
inner side of the front frame (Illust. 1). On
dozer machines, a retainer bolt passes
through the dowel pin from the outside and
threads into the front frame.

Page I

IIlust. 1
Removing the Radiator Guard Dowel
Pin Retainer Cap Screw (Unit with
Rigid Type Oil Coolers Shown).

8. Remove the 16 cap screws securing the
radiator guard to the front frame. Using a
spacer that will encircle the dowel pin, insert
a bolt thru the spacer and into the dowel pin.
Tighten the bolt to pull the dowel pin from the
front frame (Illust. 2). Remove the remain­
ing three dowel pins in the same manner.

(Continued on next page)

IIlust. 2
Removing the Radiator Guard Dowel Pin.
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2. REMOVAL· Continued

9. LOADERSONLY: With the hoist, move the
radiator guard and radiator assembly forward
until all clearance with the front frame is util­
ized. Raise the radiator guard to clear the
radiator outlet elbow and lower the assembly
between the lift arm crossmember and front
frame into a skid.

TD-20 SERIES B ONLY: With the hoist, re­
move the radiator guard and radiator assem­
bly out the front of the tractor being careful
to clear the front of the front frame.

10. Remove the cap screws and lock washers
securing the safety filter housing bracket to
the left hand side of the front frame and allow
the filter assembly to lay in the frame to pro­
vide clearance for engine removal (Illust. 5).

11. Remove the air cleaner. Remove the plat­
forms in the operator's compartment.

12. Remove the rear cover from the underside
of the front frame. Working through the rear
cover opening, disconnect the transmission-to­
flywheel housing hose at the bottom of the
transmission and quickly cap the fitting on the
transmis sion cover.

NOTE: If the transmission is to be removed
or if any work is to be done within the rear
frame, drain the rear frame before discon­
necting the transmission-to-flywheel housing
hose.

13. Tie back the steering levers with a heavy
rope.

14. Make all the necessary disconnects to re­
move the platform support (2, I1lust. 3) and
remove the support wi th engine control linkage
attached.

15. Remove the clips securing the wi r ing to
the flywheel housing and torque converter hous­
ing. Disconnect all the oil lines at the torque
converter housing to allow the converter to be
removed with the engine.

16. TD-20 SERIES B ONLY: Disconnect the
hydraulic oil lines at the equipment pump
mounted to the flywheel housing.

LOADERSONLY: Disconnect the hydraulic oil
lines at the equipment pump (4, Illust. 3)
mounted to the torque converter housing.

ISS-I050-1 (5-68)

17. Remove the universal joint (3, Illust. 3)
from between the torque converter and trans­
mission.

NOTE: Before removing the cap screws secur­
ing the universal joint, it is recommended that
the bearing caps be wired to prevent the bear­
ings from falling off the spider trunnions.

18. Disconnect the wiring at the cranking mo­
tor and generator. Disconnect the wiring and
indicator lines that run from the instrument
panel or dash to the engine. Tag all wires and
lines for proper installation.

19. Disconnect the diesel fuel supply pipe at
the auxiliary filter and the return pipe at the
junction block on the engine. Disconnect these
pipes at the fuel tank outlet and return rear
pipes and remove the pipes.

20. Remove the cranking motor to provide suf­
ficient clearance between the engine and sides
of the front frame.

21. Check for a gap between the trunnion
mounting shaft shoulder and the edge of the
shaft bushing on the right hand side of the unit.
Place a six to eight foot pry bar between the
flywheel housing and the front frame to move
the flywheel housing away from the frame
member (I11ust. 3 and 4). If the flywheel hous­
ing can be moved far enough away to obtain a
. 119 inch gap or more, a spacer must be
welded to the shaft upon installation of the en­
gine as described in Par. 3, "INSTALLA­
TION. "

22. Remove the cap screws and flat washers
securing the engine front support to the front
frame.

23. Remove the cap screws securing the trun­
nion mounting shaft (1, Illust. 3) (on each end
of the flywheel housing) to the front frame.

NOTE: A spreader bar must be used removing
the engine from the unit. The angularity of the
engine during lifting or lowering must not ex­
ceed 15 degrees from horizontal.

24. Attach the hoist to the lifting eyes on the
engine. Lift the engine slightly from the
mounting pads, then move the engine forward
as far as possible. Cock the engine to align
one of the trunnion mounting shafts with the
opening in the front frame and use a pry bar to
free the shaft from the flywheel housing. Re­
move the shaft from between the flywheel hous-

PRINTED IN UNITEDSTATES OF AMERICA
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ing and front frame. Cock the engine in the
other direction and remove the other shaft in
the same manner. On the TD-20 SERIES B
TRACTORS, the mounting shafts can remain in
the flywheel housing.

lIIust. 3
Engine and Chassis Disconnect Points.

1. Trunnion mounting
shafts.

2. Platform support.

3. Universal joint.
4. Equipment pump.

NOTE: LOADERS ONLY: If the trunnion
mounting shaft cannot be freed with a pry bar,
the loader lift arm must be supported. Then
the lift cylinder disconnected at the lift arm
and lowered to clear the opening in the frame
for using a slide hammer to pull the mounting
shaft.

25. TD-20 SERIES B ONLY. Lift the engine
(with torque converter) up and forward from
the front frame.

Check for gap at this
point and add spacer
if necessary. (RH Side onl y)

Mounting shaft

Flywheel­
housing

Apply pry bar
- ~'Ieverage here

I
to determine extent
of gap if any.

F~'I ~frame

RE\10VAL CHEC~CEA·'3681

Page 3

LOADERS ONLY: Lift the engine (with torque
converter) up and forward until it is up to the
lift arm, then turn the engine 90 degrees and
lower onto a skid that will properly hold the
engine and converter assembly.

3. INSTALLATION

NOTE: When installing cap screws, refer to
the standard torque data chart in Section I,
"GENERAL" for the proper torque.

NOTE: Before installing the torque converter
assembly to the rear of the engine, be sure
the re is no sealing ring being used in the groove
located directly behind the teeth of the converter
drive housing. If there is one, it must be re­
moved as it is no longer necessary and could
even cause damage if used on machines that
have the latest type engine flywheel without
drilled oil passages.

1. If a .119 inch or more gap was found be­
tween the trunnion mounting shaft and bushing
before removal of the engine, a spacer (refer
to the parts catalog) must be welded to the
right hand mounting shaft as shown in Illust. 4.

NOTE: A spreader bar must be used to install
the engine in the unit. The angularity of the
engine during lifting and lowering must not ex­
ceed 15 degrees from horizontal.

(Continued on next page)

Tack weld two
places as shown

SPACER INSfALLATION

llIust. 4
Engine Mounting Shaft Gap Check and Spacf'r Installation Procedure.
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P~ge 4

ENGINE

3. INSTALLATION· Continued

2. TD-20 SERIES B ONLY: Install the trunnion
mounting shafts. Carefully position the engine
(with torque converter) in the front frame.
Secure the engine front support and the trunnion
mounting shafts (I, Illust 3) to the front frame
with the cap screws. Use flat washers on the
front support.

LOADERS ONLY: Carefully position the engine
(with torque converter attached) in the front
frame. As the rear of the engine nears the
mounting pads, insert the trunnion mounting
shafts (I, Illust. 3) in the openings in the front
frame. Then maneuver the engine to insert the
shafts into their bushings in the flywheel hous­
ing. Secure the engine front support and the
trunnion mounting shafts to the front frame
with the cap screws. Use flat washers on the
front support.

3. Install the cranking motor.

4. Install the diesel fuel supply and return
pipes. Connect these pipes at the front to the
auxiliary filter and to the junction block on the
engine. Conne ct them at the rear to the fuel
tank outlet and return rear pipes.

5. Connect the wiring to the cranking motor
and generator. Connect all wiring and lines
removed at the engine or at the dash and instru­
ment panel.

6. Install the universal joint (3, Illust. 3) be­
tween the torque converter and transmission •

•

CAUTION: REMOVE THE WIRE USED
TO KEEP THE BEARINGS FROM FALL­
ING FROM THE SPIDER TRUNNIONS.

IF INSTALLING A NEW SPIDER AND BEAR-
1NGASSEMBLYREMOVE THE SOFT IRON
STRAP ATTACHED TO THE BEARING CAPS.
THISWILL ELIMINATE THE POSSIBILITY OF
THE STRAPS OR WIRE BREAKING LOOSE
FROM THE CAPS AND CAUSINGPERSONAL
INJURY WHEN THE ENGINE IS RUNNING.

7. Connect the hydraulic oil lines at the equip­
ment pump (4, Illust. 3) mounted on the torque
converter or engine flywheel.

8. Connect all the oil lines removed at the
torque converter. Install the clips (with wiring)
to the flywheel and torque converter housings.

9. Inst al'l-the platform support (2, Illust. 3).
Reconnect all the items that had to be discon­
nected to facilitate removal of the support.

!SS-1050-1 (Rev. 2) 10-70

10. Remove the rope holding the steering
levers in the pivot position.

11. Working through the rear cover opening in
the underside of the front frame, connect the
transmission-to-flywheel housing hose at the
bottom of the transmission cover. Install the
rear cover to the underside of the front frame.

12. Install the left hand and right hand front
platforms. Connect the linkage to the deceler­
ator pedal.

13. Install the air cleaner.

14. Secure the safety filter and mounting
bracket to the left hand side of the front frame
with the cap screws and lock washers (Illust.
5) .

15. Position the radiator and radiator guard
assembly on the front frame. Install the 16 cap
screws which secure the guard to the front
frame but do not tighten until the four dowel
pins are driven into place.

16. On loader machines, secure the dowel pins
to the inner face of the fr ont frame with the re­
tainers' lock washers and cap screws (Illust.
1). On dozer machines, insert the retainer
bolt through the dowel and thread into the
front frame.

17. Perform the steps necessary under instal­
lation of the radiator in Section 2, "COOLING
SYSTEM" to complete installation. Connect the
cooler hoses or tubes.

IIlust. 5
Sofety Filter and Connections (Units with

Hinge Type Oil Cooler Shown, Others Similar).
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18. TD-20 SERIES B ONLY: Connect the head­
light wiring.
19. Open the diesel fuel shut-off valve at the
fuel tank.
20. Be sure the water drain valve is closed
and tight and fill the radiator.
21. Check the crankcase oil level (refer to the
operator's manual for the correct grade and
amount).
22. Check the main frame oil level and add the
proper amount for operation (refer to the oper­
ator's manual for the proper grade and level).

23. Connect the electrical system master
switch.

24. Be sure the drain plug is installed and fill
and vent the blade or loader hydraulic system
as described in the pertinent instruction man­
ual.

25. Start the engine and check for leaks. After
the engine is up to operating temperature, re­
check the coolant level and add if necessary.

26. Perform the adjustments as described in
Par. 4, "ENGINE IDLE ADJUSTMENTS."

27. Install the quick disconnect platform.

IPA-68J92A

Page 5

4. ENGINE IDLE ADJUSTMENTS

•

CAUTION: THE FOLLOWING ADJUST­
MENTS MUST BE MADE BY TWO MEN.
ONE MANMUST BE AT THE CONTROLS

WHILE THE OTHER DOES THE CHECKING.
THE BRAKE PEDAL MUST BE APPLIED
AND LOCKED AND THE MANUAL HI- LO
SHIFT LEVER MUSTBE IN THE "NEUTRAL"
POSITION UNTIL ALL ADJUSTMENTS ARE
PERFORMED ANDTHE ENGINE ISSHUTOFF.

With the decelerator pedal and linkage com­
pletely assembled, perform adjustments in the
following sequence. Unless otherwise desig­
nated, the following procedure is good for all
units.

Engine Shut-off, Low Idle and High Idle
Adjustments

(Roosa-Master Injection Pump)

1. Remove the quick disconnect platform.
Disconnect the governor control rod (1, Illust.
7) at the injection pump.

2. TRACTORS WITH AUTOMATIC DECELER­
ATOR: Place the governor control hand lever
in the shut-off position. Adjust the clevis (3,
Illust. 7) until distance "A," Illust. 6 (front of

(Continued on next page)

Illust. 6
Cross Section of Governor and Decelerator Control Linkage (Tractors Equipped

with Automatic Decelerator).

1. Platform.
2. Platform support.
3. Cross shaft bracket.

4. Decelerator guide.
5. Governor control cross shaft.
6. Decelerator cylinder adjuster.
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ENGINE

4. ENGINE IDLE ADJUSTMENTS - Continued

Engine Shut-off, Low Idle and High Idle
Adjustments

(Roosa-Master Injection Pump) - Continued

the cross shaft bracket (3) to the rear of the
decelerator guide (4) measured at the deceler­
ator cylinder adjuster center-line) is 1_55
inches. Tighten the jam nut and install the
clevis (3, Illust. 7).

TRACTORS WITHOUT AUTOMATIC DECEL­
ERATOR: Measure the length of the control
rod (8, Illust. 7) (center of clevis pin hole-to­
center of rod cotter pin hole). This distance
must be 9-1/2 inches for the Model 250 loader
or ten inches for the TD-20 Series B crawler
tractor. If necessary, disconnect and adjust the
clevis (3) to obtain the proper length. Connect
the clevis and move the governor control hand
lever to the shut-off position.
3. With the injection pump lever in the "OFF"
position, adjust the clevis on the front of the
control rod (1, Illust , 7) to the proper pin po­
sition (still maintaining the dimension obtained
in step 2). Tighten the jam nut and temporarily
connect the clevis to the pump lever.

4. Start the engine and lock the transmission
gear selector hand lever in the "NEUTRAL"
position with the safety lock lever. Move the
governor control hand lever to the low idle
position. Disconnect the clevis on the pump
lever and move the pump lever forward until
the idle speed remains constant with forward
movement of the lever. Check the engine rpm
(refer to Section 1, "GENERAL" for correct
low idle). If not within specification, adjust the
low idle screw in the pump cover to bring the
speed within specification. Then move the
pump lever to the rear until the engine speed
just begins to increase; at this point, move the
pump lever forward 1/32 to 3/32 of an inch
(measured at the pump lever clevis pin hole).
Install the governor control rod, adjusting its
clevis for pin alignment, if necessary.

5. The preceding adjustments will also deter­
mine "HIGH IDLE" position. If the high idle
speed (refer to Section 1) is to be checked on
tractors with an automatic decelerator, the
t r a.nsrniss ion gear selector hand lever must be
moved fr'orn the "NEUTRAL" position to bypass
the automatic deceleration.

Engine Shut-off, Low Idle and High Idle
Adjustments

(International R. D. Injection Pump)

1. Remove the quick disconnect platform.
Disconnect the governor control rod (1, Illust.
7) at the injection pump.

ISS-I050-1 (5-68)

2. TRACTORS WITH AUTOMATIC DECELER­
ATOR: Place the governor control hand lever
in the low idle position. Adjust the clevis (3,
Illust. 7) until distance "A" Illust. 6 (front of
the cross shaft bracket (3) to the rear of the
decelerator guide (4) measured at the decel­
erator cylinder adjuster center-line) is .85 of
an inch. Secure the clevis.

TRACTORS WITHOUTAUTOMATIC DECEL­
ERATOR: Measure the length of the control
rod (8, Illu st , 7) (center of clevis pin hole-to­
center of rod cotter pin hole). This distance
must be 10-3/4 inches for the Model 250 loader
or 11-1/4 inches for the TD-20 Series B
crawler tractor. If necessary, disconnect and
adjust the clevis (3) to obtain the proper length.
Connect the clevis and move the governor con­
trol hand lever to the low idle position.

"lust. 7
Engine Idle Adjustment Points (Earlier

Unit Shown, Later Units Similar).

1. Governor control rod.
2. Decelerator pedal pick-up lever rod.
3. Control rod adjustable clevis.
4. Decelerator cylinder adjuster (if equipped).
5. Cross shaft bracket.
6. Decelerator guide (if equipped).
7. Platform support.
8. Control rod.
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4. ENGINE IDLE ADJUSTMENTS - Continued

Page 7

Engine Shut-off, Low Idle and High Idle
Adiustments

(International R. D. Injection Pump) • Continued

3. Move the control lever on the pump towards
shutoff until the internal shutoff cam contacts
the spring loaded shutoff lever in the pump
(this should occur about 10 degrees from the
shutoff stop and can be determined by "feel").
The clevis in the control rod (I, Illust. 7) must
be adjusted so it can be secured to the pump
control lever with the control lever in this po­
sition to 1/8 of an inch towards high idle from
this position.

4. Place the governor control hand lever in
the shutoff position. The pump control lever
should contact its stop and the control lever
spring flex to not more than 1/2 of an inch.
Move the governor control hand lever to the
top notch of the ratchet, at this point the pump
control lever spring should flex approximately
1/2 of an inch.

Start the engine and lock the transmission
gear selector hand lever in the "NEUTRAL"
position with the safety lock lever. Move the
governor control hand lever to the low idle po­
sition and check the engine rpm (refer to Sec­
tion I, "GENERAL" for the correct low idle).
If not within specifications, adjust the low idle
screw on the pump cover to obtain the specified
rpm.

5. The preceding adjustments will also deter­
mine "HIGH IDLE" position. If the high idle
speed (refer to Section 1) is to be checked on
tractors with an automatic decelerator, the
transmission gear selector hand lever must be
moved from the "NEUTRAL" position to bypass
the automatic deceleration.

Decelerator Pedal Adjustment

6. Place the governor control lever up in the
"HIGH IDLE" position and depress the decel­
erator pedal. With the decelerator pedal fully
depressed, the engine rpm must be between
850 to 950 rpm.

7. If the engine rpm is not between 850 to 950
rpm, the decelerator pick-up lever rod (2,
Illust. 7) must be adjusted. Disconnect the
rod clevis from the decelerator pedal. Loosen
the jam nut and turn the rod clevis to the left
or right depending on whether engine rpm de­
crease or increase is necessary. Tighten the
jam nut and connect the clevis to the decelera­
tor pedal.

8. Repeat Step 7 until the proper engine rpm
is obtained.

Automatic Decelerator Adjustment
(Ref. Has. Refer to lIIust. 7)

9. With the engine running, the governor con­
trol lever in the high idle position and the
transmission gear selector hand lever locked
in the "NEUTRAL" position, adjust the decel­
erator cylinder adjuster as follows.

10. Reach in through the acces s hole in the
cross shaft bracket (5) and loosen the jam nut
on the adjuster (4).

11. Place a wrench on the flats of the adjuster
(4) and turn the adjuster until the engine rpm
is 1050 to 1150 rpm. (To decrease the engine
rpm, turn the adjuster out; to increase the en­
gine rpm, turn the adjuster in.) When the cor­
rect engine rpm is obtained, hold the adjuster
in place and tighten the jam nut.

12. Install the platform.
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HYDRAULIC TORQUE CONVERTER Section 5

MODEL 250 SER!ES LOADERS AND TD-20 SERIES B CRAWLER TRACTOR TORQUE CONVERTER SERVICE CHART

Pump Flow:
GPM at 2300 rpm rated
engine speed
(2435 pump rpm) 24·35±1

INPUT PUMPInspect the impeller, stator and turbine for signs
of rubbing. If this condition exists, it is an indica·
tion that one or more of the bearings in the converter
need replacement. If the blades are excessively
worn or damaged, the entire assembly must be
replaced.

Output shaft end gap (In.) .000·.004
(Refer to manual text for
instructions.)

OUTPUT SHAFT
1. Insped splines for excessive wear, burrs or

damage and replace if necessary. Slight burrs
can be removed with a fine oilstone.

2. Inspect the sealing ring groove for nicks, wear
and grooving.

PRINTED IN UNITED STATES OF AMERICA CEA.836I6B
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HYDRAULIC TORQUE CONVERTER Section 5
Page I

Make and size:
MODEL 250 and 250B Loaders
TD-20 SERIES B

Type .
Fluid temperature:

Normal ..
Maximum ...

Input pump flow:
GPM at 2300 rpm rated engine speed (2435 pump rpm)

1. DESCRIPTION

General

The torque converter automatically varies the
output required at the tracks to meet the
changing load requirements of the tractor. En­
gine power is transferred by the converter with
little change in torque when the load is light.
When a heavy load is encountered, the torque
multiplication becomes greater, but with a re­
sulting loss of tractor speed. It is important
to note that the converter does not increase en­
gine horsepower, but does increase the amount
of torque available at the tracks.

The converter has three basic parts (Illust. 1).
The IMPELLER is bolted to the converter
drive housing and the drive housing is driven
by the engine flywheel. The STATOR is
splined to the stationary ground sleeve hub and
contains a row of stationary blades, some­
times called guide blades or reactor blades.
The TURBINE is splined to the output shaft.
The three parts are contained in the converter
housing. The housing is filled with fluid held
at a constant pressure during operation to
suppress vacuum pockets which form at the
blades under high fluid velocities. There is
no direct mechanical connection between the
impeller and turbine or stator.

2. SPECIFICATIONS

Operation

The impeller draws fluid from the opening sur­
rounding the hub and ejects it from its blades
at high velocity. The turbine is positioned op­
posite the impeller and its blades receive the
full impact of this velocity. Fluid exits from
the turbine in the oppo site direction of rotation
from that of the impeller and the curved blades
of the stator (positioned between the impeller
and turbine) re-directs the flow back to the im­
peller in the same direction as the impeller is
moving, completing the cycle.

Torque multiplication is determined by the
speed of the turbine in relation to the impeller.
A ball thrown at a paddle will strike it with
more force if the paddle is stationary than it
will if the paddle is moving in the same direc­
tion as the ball. Similarly, when the turbine is •
rotating as fast as the impeller, the fluid
passes easily through the turbine applying little
or no force to the blades. As the output shaft
slows down, the fluid strikes the turbine blades
with more force. The maximum striking force
of the fluid is reached when the turbine is
stopped. This occurs in the tractor when the
output shaft is stalled by a heavy load.

The reservoir for the torque converter fluid is
in the rear main frame. The flow from the
re servoir to the converter and from the con­
verter back into the lubricating system is cov­
ered in Section 6, "TRANSMISSION (POWER
SHIFT). " For testing the converter inlet pres­
sure refer to the "CHECKING TRANSMISSION
OIL PRESSURE" paragraph in Section 6.

. . . . . Rockford (13 inche s)

..... Rockford (14 inches)
Single stage with fixed stator

24.35 ± 1

Special Nut and Bolt Torque Data (Foot-Pounds)
(Torques given are bolts and nuts lubricated with SAE-30 engine ail).

Impeller-to-accessory drive gear cap screws •
Converter input pump drive gear nut ••.•.•
Pressure filter hold-down bolt: (Hex-head type)

(Cross bar type) ••
NOTE: Except for the special torque shown, all bolts and nuts
shown in the "STANDARD TORQUE DATA CHART" in Section

(Continued on next page)

27-30
45-55

55 max.
10-15

are to be torqued to the amount
I, "GENERAL."
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2. SPECIFICATIONS - Continued

IIlust. 1
Cross Section of Hydraulic Torque Converter

(MODEL 250 and 250B Loaders Shown, TD-20 SERIES B Similar).

1. Converter housing.
3. Drive housing.
4. Stator.
5. Turbine hub bearing.

ISS-I050-1 (Rev. 3 7-71)

6. Retainer washer.
7. Output shaft.
8. Input hub.
9. Snap ring.

10. Thrust washer.
11. Turbine.
12. Impeller.
13. "a" ring.
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Page 3
Legend for lllust. 1 - Continued

14. Pump inspection cover.
15. Pump drive gear.
16. Pump "0" rings.
17. Input pump.
18. Ground sleeve hub.
19. Bearing retainer.
20. Oil seal.
21. Locking plate.
22. Retainer washer.
23. Output flange.
24. Output shaft bearing.
25. Snap ring.

26. Seal ring (hook type).
27. Seal ring (hook type).
28. Impeller hub bearing.
29. Accessory drive gear.
30. Power take-off cover. (TD-20 Series B

Only. )
31. Snap ring. (MODEL 250 Loaders Only. )
32. Gear bearings. (MODEL 250 Loaders Only. )
33. Snap ring. (MODEL 250 Loaders Only. )
34. Accessory driven gear. (MODEL 250

Loaders Only. )

3. CHECKINGMECHANICAL PROBLEMS

PROBABLE CAUSE REMEDY

Loss of Fluid from Torque Converter

1. Leaking connections. . •..• Operate the engine at part throttle and inspect
all lines and connections for leaks. Tighten
or replace parts as necessary.

Check all the bolts and nuts and gasket joints
while the system is under pressure. Replace
parts as necessary.

2. Leaking converter ............•.

Torque Converter Overh eating

1. Operating too long in low efficienty ranges

2. Low basic pressure .

Review operating instructions in the operator's
manual.

Check for broken lines or loose connections on
the pressure side of the system. Check for
excessive fluid leaking.

Check the level in the rear main frame.3.
4.

Low oil level .
Thermo by-pass valve inoperative (if
equipped) . Discard the valve assembly. Refer to instruc­

tions in the "INSPECTION ANDREPAIR"
paragraph in Section 6, "TRANSMISSION
(POWER SHIFT). "

Remove valve and clean. Inspect bore and
spring.

5. Converter by-pass valve sticking .

Loss of Power

1. Low oil level
2. Low basic pressure

3. Converter input pump inoperative

Check the level in the rear main frame.
Refer to Cause 2 under "Torque Converter
Overheating" problem.

Test the input pump as described in Par. 8,
"INSTALLATION." Inspect pump for damaged
parts and replace as necessary.
Remove valve and clean. Inspect bore and
spring.

Refer to "CHECKINGMECHANICALPROB­
LEMS" in the engine service manual.

4. Converter by-pass valve sticking •.

5. Engine not up to rated performance

Grinding or Scraping Noise Inside Coverter Housing

1. Bearing failure allowing the turbine or
impeller blades to strike the fixed
stator .••.••.•...•••... Replace bearings, turbine or impell :'" a.s

necessary.
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4. REMOVAL

(Ref. Nos. Refer to Iliu st. 2)

•CAUTION: BE SURE THE BLADE OR
BUCKET HAS BEEN LOWERED TO
THE GROUND.

NOTE: When disconnecting hydraulic lines
for any reason, they should be properly cap­
ped with the correct size plastic cap. If these
caps are not available, tape or clean rubber
corks may be used. Hydraulic openings must
never by plugged with rags. This practice
could easily introduce dirt or lint into critical
hydraulic components of the machine. Tag
disconnected lines to facilitate correct and
faster installation.

1. Drain the equipment hydraulic system
(refer to the pertinent instruction or oper­
ator Is manual).

2. Disconnect the pick-up lever rod (10) at
the decelerator pedal. Remove the platforms.

3. Disconnect all the linkage necessary to
facilitate removal of the platform support (2).
Remove the support with linkage attached. If
equipped with a decelerator cylinder (6) dis­
connect the lines (5) at the cylinder and remove
the cap screw and washers securing the cyl­
inder to the seat support bar. This will allow
the cylinder to be removed with the platform
support. Also disconnect the cylinder drain
tube (5) at the transmission and remove the
tube.

4. Remove the cables clipped to the converter
housing. Tie back the steering levers. Push
down the brake pedal and lock with the pawl.

ISS-I050-l (5-68)

IIlust. 2
Transmission and Torque Converter Hydraulic
Piping with Flexible Coupling (Loaders Shown,

TO-20 SERIES B Similar).

1. Inspection cover.
2. Platform support.
3. Flexible coupling.
4. Equipment pump inlet tube.
5. Decelerator cylinder inlet hose

and drain tube.
6. Decelerator cylinder.
7. Suction filter.
8. Pressure filter case.
9. Pressure filter inlet hose.
10. Pick-up lever rod.

5. Disconnect the pressure filter inlet hose
(9) at the filter base. Unthread the pressure
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HYDRAULIC TORQUECONVERTER Section 5

filter hold-down bolt securing the filter case to
the base and remove the case (8) with bolt. Lift
the spring and element from the base. On later
units, also disconnect the clutch pressure
.gauge tube (Illust. 3) at the base. Remove the
filter base mounting hardware and allow the
base to lay in the frame.

6. SUCTIONFILTER WITH FLEXIBLE
COUPLING: Disconnect the flexible coupling at
the suction filter inlet. Disconnect the flexible
coupling (3) at the suction tee. Remove the
hardware securing the filter to the seat support
bar and remove the filter (7) with piping.

SUCTIONFILTER WITHOUTFLEXIBLE
COUPLING: Disconnect the inlet and outlet
hoses at the suction filter (Illust. 3). Remove
the hardware securing the suction filter to the
seat support bar and remove the filter. Dis­
connect the suction filter outlet hose at the tee
in the converter and remove the outlet hose.

7. Remove the rear cover from the underside
of the front frame. Disconnect all the neces­
sary hoses and/or tubing between the converter
housing and the transmis sion and oil cooler to
facilitate removal of the converter.

8. LOADERSONLY: Disconnect the inlet and
outlet tubes at the equipment pump. Discon­
nect the rear of the inlet tube (4) and remove
the tube to provide clearance for pump re­
moval. Insert an eyebolt into one of the inlet
tube mounting holes in the top of the pump and
attach a hoist. Remove the pump mounting
bolts and free the pump from the converter
housing. Lower the pump until it rests in the
front frame and transfer the hoist sling to one
of the pump mounting holes. Remove the eye­
bolt from the pump. Lift the pump out the top
of the unit.

TD 20 (SERIES B) ONLY: Disconnect the equip­
ment pump inlet hose at the pump and move the
hose to facilitate converter removal.

9. Remove the cap screws which secure the
universal joint to the torque converter output
flange and to the transmission drive yoke, and
remove the universal joint assembly. Slide the
transmission drive yoke off of the forward
clutch shaft.

Page 5

IIlust. 3
Suction Filt~r Piping without Flexible Coupling.

NOTE: Before removing the cap screws se­
curing the universal joint it is recommended
that the bearing caps be wired to prevent the
bearings from falling off the spider trunnions.

10. Remove the two center cap screws and lock
washers securing the input pump inspection
cover (1) to the converter housing and insert
eyebolts for attaching a hoist. Place a slight
tension on the chain. Remove the cap screws
and washers securing the converter to the fly­
wheel housing. Move the torque converter back
so the converter drive housing clears the fly­
wheel housing and hoist the converter out of the
tractor.

NOTE: Cover the opening at the flywheel hous­
ing to prevent dirt and dust from entering.
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5. DISASSEMBLY

(Ref. Nos . Refer to IIIust. 4)
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Exploded V·lew of Torque C Illust. 4onverter (Loaders Shown, TD-20 SERI ES B Simi lar).
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155-1050-1 . e teeth of th r er will(Rev N 1 e con-
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1. Place thhousing (5) ~ converterto clear th lS up. Block on a benche output fl unde r the ~ 0 the drive
2 ange (20) ous irig (31)

. Remove th . .
securin e SlX cah . g the in p screwsous ing and put drive h and lockKeep the h.remove the hUtb (1) to the d ,:ashers
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em ly (Illust. ;)lth the hub to f sh.i~s (lA).. a.ciIitat e reas-

(5) must also be protected
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Page 7

Legend for Illust. 4.

1. Input drive hub. 16. Seal ring. 32. Housing "0" ring.
iA. Shim 17. Ground sleeve hub. 33. Seal ring.
lB. Locking plate. IS. Locking plate. 34. Snap ring.
2. Retainer washer. 19. Retainer washer. 35. Accessory driven gear
3. Turbine hub bearing. 20. Output flange assembly. bearings. (MODEL
5. Drive housing. 20A. Dust shield (if equipped). 250 Loader Only.)
6. Turbine. 21. Oil seal. 36. Snap ring. (MODEL
7. Thrust washer. 22. Bearing retainer. 250 Loaders Only.)
S. Snap ring. 23. Gasket. 37. Snap ring. (MODEL

SA. Dowel. 24. Output shaft. 250 Loaders Only.)
9. Stator. 25. Output shaft bearing. 3S. Nut.
10. Impeller. 26. Input pump. 39. Converter vent pipe.
11. Input pump drive gear. 27. Snap ring (if equipped). 40. Elbow.
12. Gear retaining nut. 2S. Pump "0" rings. 41. Reducer bushing.
13. Accessory drive gear. 29. Pump inspection cover. 42. Turbine hub snap ring
14. Impeller hub bearing. 30. Cover gasket. (if equipped).
15. Accessory driven 31. Housing.

gear. (MODEL 250
Loaders Only.)

3. Bend back the tabs of the locking plate (lB).
Remove the three cap screws and lift off the
locking plate and retainer washer (2) (Illust. 5).

IIlust. 5
Removing the Input Drive Hub and Shims.

4. Insert two eyebolts into the drive housing
and lift the drive housing with the impeller,
stator, and, turbine assemblies from the con­
verter housing (Illu st, 6). Lower the assembly

Illust. 6
Lifting the Drive Housing from the

Converter Housing.

onto the bench. Remove the hoist and eyebolts
and turn the assembly over so the drive housing
is down.

(Continued on next page)
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5. DISASSEMBLY. Continued

(Ref. Nos. Refer to Illust. 4)

IIlust. 7
Removing the Impeller.

5. Using an air gun, remove the cap screws
securing the impeller (IO) to the drive housing
and lift the impeller with the accessory drive
gear (13) and bearing (14) from the drive hous­
ing (Illust. 7).

6. Lift the stator (9) from the turbine. Remove
the thrust washer (7) from the turbine (Illust. 8).

IIlust. 8
Removing the Stotor.

ISS-1050-1 (Rev. No. 1) 9/69

IIlust. 9
Removing the Accessory Drive Gear

Mounting Screws.

7. To replace the impeller hub bearing (14),
place the impeller on blocks with the accessory
drive gear (Illust. 7) down. Remove the seven
cap screws securing the accessory drive gear
to the impeller (Illust. 9). Then using a suit­
able drive tap the bearing out of the impeller
hub.

NOTE: The impeller hub bearing cannot be
driven out the blade side of the impeller be­
cause of the bearing outer race returning ring.

8. If the drive housing, turbine or turbine hub
bearing (3) need replacement proceed as fol­
lows. Place the drive housing on blocks so they
will not interfere with turbine removal and
remove the turbine hub bearing outer race re­
taining ring (Illust. 10). If the retaining ring
will not clear the counterbore in the drive
housing, turn the assembly over and tap on the

lIIust. 10
Removing Bearing Outer Race Retaining Ring.
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HYDRAULIC TORQUE CONVERTER
Section 5

lIIust. 11
Removing the Turbine and Bearing from

the Drive Housing.

turbine to move the bearing out sufficiently for
snap ring removal.

Using a suitable driver that will cover both
races of the bearing, drive the bearing with
turbine from the drive housing (Illust. 11).
Use a bearing cup puller to remove the bearing
from the turbine hub (Illust. 12).

9. Place the converter housing (31) on its side
with the pump inspection cover (29) down.
Block the sides of the housing.

Illust. 12
Removing the Turbine Hub Bearing.
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IIlust. 13
Bending Back Locking Plate Tabs.

10. Bend back the locking plate tabs (Illust.
13). Wedge a drift between the dust shield and
retainer mounting bolt to keep the output flange
(20) from turning as the retainer washer cap
screws are removed (Illust. 14). Remove the
locking plate (18) and retainer washer (19).
Slide the output flange and dust shield assem­
bly from the output shaft.

(Continued on next page)

Illust. 14
Removing Retainer Washer Mounting Screws.
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HYDRAULIC TORQUE CONVERTER
Section 5

5. OISASSEMBL Y • Continued

(Ref. )IIos. Refer to IIlust. 4)

CEA·83709

IIlust. 15
Removing the Output Shaft Bearing Retainer on

Units with Metal Face Type Oi I Seal.

11. UNITS WITH METAL FACE TYPE OIL
SEAL: Remove the cap screws and lock
washers securing the bearing retainer (22) to
the ground sleeve hub (17) and remove the
retainer with the oil seal stator. Discard the
retainer gasket (23). Slide the seal rotor from
the shaft (Illust. 15). If .oi l seal replacement
is necessary, the seal st ator can be tapped out
the rear of the retainer.

UNITS WITH LIP TYPE OIL SEAL: Remove
the cap screws and washers securing the bear­
ing retainer (22) to the ground sleeve hub (17)
and remove the retainer with oil seal (21).
Discard the retainer gasket (23). The oil seal
can easily be tapped out the rear of the retainer
if replacement is necessary.

Illust. 16
Removing the Bearing Retainer Shims.

ISS-l050-l (5-68)

IIlust. 17
Removing the Turbine Hub Snap Ring.

12. Remove the bearing retainer shims (lA)
from the bore in the converter housing (Illust.
16). Keep these shims with the bearing re­
tainer to facilitate proper installation. These
shims are the same type as those used with the
input drive hub (1) and can easily become
intermixed.

13. Remove the turbine hub snap ring (42) (if
equipped) from the output shaft (24). Using a
soft hammer, tap on the end of the shaft until
the bearing (25) is free of the housing bore
(Illust. 17). Remove the output shaft with
bearing, snap ring (34) and seal ring (33) out
the rear of the converter housing (Illust. l8).

CEA-B3719

Illust. 18
Removing the Output Shaft.
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Split collar
puller Plat~~

Illust. 19
Removing the Output Shaft Bearing.

14. Remove the seal ring (Illust. 18) from the
output shaft. If bearing or shaft replacement
is necessary, proceed as follows. Remove the
snap ring (34) from the shaft. Support the shaft
in a press under the bearing and press the
shaft from the bearing. Use a support that will
contact both bearing races such as a split
collar puller plate. Use a driver to protect the
shaft (Illust. 19).

15. Pos iti on a drift in the pump idler gear
opening to keep the drive gear (11) from turn­
ing and remove the gear nut (12). (Illus t , 20.)
Slide the gear from the pump shaft.

NOTE: If equipped, do not remove the snap
ring (27) from the pump shaft unless replace­
ment it necessary. When the snap ring is re­
moved, it cannot be reused as the removal

Illust. 20
Removing the Input Pump Drive Gear Hut.
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IIlust. 21
Removing the Input Pump.

operation stretches the snap ring out of shape
making it unusable.

16. Remove the two input pump mounting cap
screws and lock washers. Use two cap screws
(approximately 1-3/4 inches long) in the puller
holes provided to pull the pump from the con­
verter housing. Tighten the puller screws
evenly. When one becomes hard to turn, do the
other. Removing the pump in a cocked position
could result in damage to the aluminum pump
flange (Illus t , 21).

17. Remove the "a" ring (28) from the groove
in the converter housing and the other "a" ring
(28) from the pump body (Illust. 22).

(Continued on next page)

Illust. 22
Input Pump Removed.
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HYDRAULIC TORQUE CONVERTER
Section 5

5. DISASSEMBLY· Continued

(Ref. Nos. Refer to Illust. 4)

Illust. 23
Removing the Equipment Pump Accessory

Geor Snap Ring.

18. LOADERS ONLY: Remove the snap ring
(37) from the equipment pump accessory gear
hub and tap the gear with front bearing from
the housing (Illust. 23 and 24). If front bearing
replacement is necessary, it can be removed
with a bearing cup puller (Illust. 25). The rear
bearing (35) can be driven or pressed out the
rear of the housing. A snap ring (36) prevents
the bearing from being removed out the front
of the housing (Ll lus t , 24).

19. Remove the seal ring (16) from the ground
sleeve hub (Illust. 24). If the hub needs to be
replaced, place converter housing in a press
with the splined end of the ground sleeve hub

Illust.24
) Removing the Equipment Pump

Accessory Gear.

ISS-l050-l (5-68)

1Ilust. 25
Removing the Equipment Pump
Accessory Geor Front Beoring.

facing down. Block up on inside of housing as
close to the outside diameter of the ground
sleeve hub as possible without contacting the
sleeve hub. Insert a steel plug, approximately
3-1/4 inches in diameter, on the rear of the
sleeve hub and press out. Remove the gasket
(23).

6. INSPECTION AND REPAIR

1. Thoroughly clean all parts in mineral spir­
its or with plain steam (no caustic soda in the
steam) and dry with compressed air. Do not
spin bearings with the compressed air blasts.
If cleaned with steam, oil parts immediately
thereafter.

2. Inspect all bearings for excessive wear or
damage and replace if necessary. Bearings
that are to be re-used should immediately be
lubricated with clean oil and wrapped in clean
paper until ready for assembly.

3. Inspect and clean all hoses and piping re­
moved when removing the converter. Flush
and clean all oil lines and the oil coolers to
assure a clean hydraulic system.

4. Inspect the "0" ring (32, Illust. 4) on the
converter housing and all the sealing rings for
wear or damage and replace parts as neces­
sary. Inspect the piston hook type seal ring
grooves and sealing surfaces for wear and
grooving.

5. Inspect the oil seal (21, IlIus t , 4) for hard­
ening and fatigue. If equipped with metal face
type oil seal, inspect the sealing surfaces be­
tween the rotor and stator for wear. A new oil
seal must be handled and installed as described
in Par. 7, "REASSEMBLY."

PRINTED IN UNITED STATES OF AMERICA



•

•

•

•

•
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Section 5

6. Inspect all splines and gear teeth for exces­
sive wear, burrs or damage and replace if
necessary. Slight burrs can be removed with a
fine oil stone. Be sure the dust shield (20A,
Illust. 4) is properly tack welded to the output
flange.

7. Inspect the impeller, stator and turbine for
signs of rubbing. If this condition exists, it is
an indication that one or more of the bearings
in the converter need replacement. If the
blades are excessively worn or damaged, the
entire assembly must be replaced.

8. If it was removed, pack the ground sleeve
hub (17, Illust. 4) in dry ice or freeze to a
temperature of _250 F for approximately 30
minutes prior to assembly.

7. REASSEMBLY

(Ref. Nos. Refer to Illust. 4)

1. If the ground sleeve hub was removed, pro­
ceed as follows. Place the converter housing
(31) in a press with its output or rear side
down. Position the gasket (23) in the housing.
Insert two guide bolts (3/8-16 UNC x 2-1/2
inches with bolt heads cut off) into the frozen
ground sleeve hub. Using the shoulder of the
ground sleeve hub, press the hub into the con­
verter housing. Remove the guide screws
when the ground sleeve hub is properly seated
in the housing and install the seal ring (16) on
the hub. Be sure to hook the seal ring and coat
lightly with hydraulic oil.

2. LOADERS ONLY: Be sure the snap ring
(36) is properly seated in the housing bore
(Illust. 24). Tap the rear bearing (35) into the
bore from the output end of the housing until it
bottoms on the snap ring. Start the gear (15)
with front bearing (35) into the bore from the
input end of the housing using a soft hammer.

Insert a standard puller leg through the gear
and position a piece of bar stock on the leg
behind the gear. Secure with nut. Place a
1-3/4 inch socket on the leg and against the
rear bearing. Install a nut and draw the gear
into the rear bearing until the snap ring groove
in the gear hub appears. Install the snap ring
(37) (Illust. 26).

3. Install' the "0" ring (28) into the bore of the
housing (31) and coat the bore and "0" ring
lightly with heavy grease. Install the "0" ring
(28) on ,the input pump body against the pump
cover (Illust. 22).

Page 13

IIlust. 26
Installing the Equipment Pump Accessory Gear.

4. Be sure to position the input pump (26) cor­
rectly in the converter housing as it is hard to
turn the pump once it is started in the housing
bore. Start the pump in by hand, then tap into
place using a soft hammer. Secure with the two
mounting cap screws and lock washers.

NOTE: If the pump becomes cocked as it is
tapped into position, do not continue tofor ce
it into place in this manner. Insert longer
cap screws and alternately tighten until the
regular mounting screws can be used.

5. Install the gear (11) on the pump shaft with
the gear hub toward the pump. On pumps
equipped with snap ring (27), the gear counter­
bore must fit over the snap ring to be properly
positioned. Secure the gear to the shaft with
the stop nut (12). Use a drift to keep gear from
turning (illust. 20). Torque the nut from 45-55
ft. -lbs.

(Continued on next page)
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7. REASSEMBLY - Continued

(Ref. Nos. Refer to IIlust. 4)

NOTE: If pump is equipped with snap ring (27)
and it was removed, install a new snap ring
using assembly tool 1 020 449 R91. Place the
tool sleeve over the pump shaft. Install the new
snap ring on the sleeve and, using the tool
driver, slowly tap the snap ring into the groove
on the pump shaft. (Illust. 27.)

Illust. 27
In s,tall ing Input Pump Gear Snap Ring
Using Assembly Tool, 1 020449 R91.

6. Place the snap ring (34) on the output shaft.
Press the shaft into the bearing (25) with the
output end of the shaft entering the bearing and
seating the bearing against the snap ring (34).
The bearing must be held in the press so both
races are supported.

7. Ins tall the pis ton hook type seal ring (33) in
the groove in the shaft, being sure seal ring is
hooked. Coat the seal ring lightly with hydraulic
oil.

8. Insert the output shaft (24) into the ground
sleeve hub (17) from the output end of the con­
verter housing. Using a suitable driver against
the outer race of the bearing (25) seat the bear­
ing against the ground sleeve hub.

9. Install the snap ring (42) (if equipped) in the
groove on the output shaft (Illust. 17).

10. UNITS WITH LIP TYPE OIL SEAL: If the
oil seal (21) was removed, press the new oil
seal into the retainer until it is flush with the

ISS-1050-l (Rev. 3 7-71)

rear face of the retainer. The seal lip should
face toward the converter when the retainer is
installed.

UNITS WITHMETAL FACE TYPE OIL SEAL:
If the oil seal (21) was replaced, the proper
method of handling the new metal face type oil
seal must be followed.

A. Do not remove the seal from its box until
ready to install.

B. Be extremely careful not to nick either
seal face.

C. Clean seal faces just prior to their con­
tacting each other.

1. It is usually easier to clean these
faces when they are dry.

2. Seal rotor face is molycoated to per­
mit a few minutes running until the oil
can reach the seal faces. Some of this is
likely to rub off during the final cleaning.

3. Clean rags should be used to wipe the
seal faces. The paper pads in the seal
box are often the cleanest available in
your service shop so these will suffice.
If oil is used to wipe the seal faces, it
must be clean and be kept in a closed
container.

4. Subsequent assembly procedures fol­
lowing the installation of the seal rotor
may cause chips or dirt to fall onto the
rotor seal face. Step C above is there­
fore very important.

D. The oil seal should remain square to the
bore within. 010 per inch.

E. Install the seal stator using a driver
that will fully support the back of the seal
cup (absolute minimum would be where only
50 percent of the cup contacts the driver).
Place the retainer in a press and press the
seal stator (sealing surface down) into the
retainer until it bottoms. Install the seal
rotor on the end of the output shaft so the
lip is to the rear or output end of the shaft
(Illust. 15).

11. An output shaft end gap of .000 to .004
inch must be maintained in the converter as­
sembly. Proceed as follows for checking and
obtaining the proper end gap (Illust. 28).

(a) Be sure the output shaft bearing is bot­
tomed on the ground sleeve hub. Install
virgin Ie ad (approximately 1/16 inch thick)
on the bearing cup.
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Ulust. 28
Cross Section of Output End of Torque

Converter {Metal Face Type Oil Seal Shown,
Lip Type Oil Seal Similar}.

1. Output flange.
2. Bearing retainer.
3. Ground sleeve hub.

4. Converter housing.
5. Output shaft.

(b) Install the bearing retainer and retainer
gasket (do not install shims) and tighten the
mounting bolts to standard torque.

(c) Remove the bearing retainer and com­
pressed lead. With a micrometer, carefully
measure the thickness of the compressed
lead. This measurement, less. 004 inch is
the amount of shims (1A, Il lu st , 4) to be
installed between the output shaft bearing
cup and the retainer.

NOTE; The shim pack should never be the
sarne or greater than the thickne s s of the
gap measurement (compressed lead).

12. Install the shims (lA) in the bore of the
converter housing and up against the output
shaft bearing cup.

13. Place the gasket (23) on the bearing re­
tainer and secure the bearing retainer to the
ground sleeve hub (17) with the cap screws and
washers.
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14. Place the output flange with dust shield
(20) over the splines of the shaft. Install the
retainer washer (19) and locking plate (18) on
the output flange and secure with cap screws.
Bend up the tabs of the locking plate to prevent
cap screws from loosening.

15. Block the impeller (10) so the blades are
down and, using a driver that will cover both
races of the bearing (14), tap the bearing into
the impeller hub until the retaining ring of the
bearing bottoms (Illust. 29).

lIIust. 29
Installing the Impeller Hub Bearing.

16. Secure the accessory drive gear (13) to
the impeller with the seven cap screws (Hlust.
9).

NOTE; Be sure to torque the accessorydrive
gear mounting cap screws from 27-30 ft. -
lbs. A loose cap screw will cause premature
converter failure.

17. Place the turbine (6) in a press so the
blades are down. Remove the retaining ring
from the turbine hub bearing (3). Pressing on
the inner race of the bearing, install the bear­
ing (retaining ring groove up) on the turbine hub
until it bottoms.

Place the turbine on the bench with the blades
down and position the drive housing (5) over the
bearing with the gear teeth up. {J"singa soft
hammer, tap the drive housing onto the bear­
ing until the groove in the bearing appears and
install the retaining ring (Illust. 10).

18. Position the drive housing on the bench so
the turbine is up. Be sure the snap ring (8) and
dowel (8A) are in position in the stator (9).

(Continued on next page)
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7. REASSEMBLY· Continued

(Ref. Nos. Refer to 1Ilust. 4)

Place the thrust washer on the stator dowel
(SA) and place the assembly into the turbine so
the thrust washer is down (Illust. S).

19. Install the impeller over the turbine and
secure to the drive housing with the cap
screws.

20. Turn the complete assembly over so that
the accessory drive gear (13) is down. Secure
a hoist to the input drive hub mounting holes on
the drive housing (5) and lower this assembly
into the converter housing (31) (Illust. 6).

As the assembly is lowered into the converter
housing the stator splines will engage with the
ground sleeve hub splines; then the turbine hub
will engage the output shaft splines and finally
the accessory drive gear must mesh with the
input pump drive gear and the equipment pump
gear. If at each point when contact is made
the hoist sling becomes slack, place a slight
strain on the sling and rotate the drive housing
(5) to engage properly, then continue to lower
the assembly onto the housing.

21. Install the retainer washer (2) and locking
plate (lB) on the output shaft and secure with
the three cap screws. Bend up the tabs of the
locking plate (Illust. 5).

Illust. 30
Checking Input Drive Hub Gap.

22. Install the original amount of shims (lA)
and the input drive hub (1) and tighten the

ISS-l050-1 (Rev. 3 7-71)

mounting bolts to the standard torque to assure
bottoming of the turbine hub bearing. Then
loosen the mounting bolts and retighten only
finger tight.

Check the clearance between the hub (1) and
housing (5) (Illust. 30). There must be a
clearance of .005-.015 inch. If necessary,
add shims (lA) until a clearance of .005-.015
inch is obtained without having the input hub
mounting belts tightened. When the correct
gap is obtained, tighten bolts to standard
torque.

23. Install the "0" ring (32) on the housing
flange.

8. INSTALLATION

(Ref. Nos. Refer to Illust. 2)

NOTE: All gaskets and any collapsed hoses or
damaged connections must be replaced with
new.

1. Remove the covering from the flywheel
housing.

NOTE: Before installing the converter assem­
bly as described in the next step, be sure there
is no sealing ring being used in the groove lo­
cated directly behind the teeth of the converter
drive housing (3, Illust. 1). If there is one, it
must be removed as it is no longer necessary
and could even cause damage if used on
machines that have the latest type engine fly­
wheel without drilled oil pas sages.

2. Lower the converter into position. Move
the converter toward the flywheel housing by
hand until some mounting cap screws can be
started. Secure the converter housing to the
flywheel housing with the cap screws and
washers.

NOTE: As the converter housing enters the
flywheel housing, be sure the "0" ring (32,
Illust. 4) is properly seated in the groove of
the converter housing.

3. Remove the hoist and eyebolts from the in­
spection cover (1) and install the cover secur­
ing cap screws and lock washers.
4. LOADERS ONLY: With the aid of a hoist,
position the equipment pump on the lower left
hand side of the converter housing and secure.

5. Place the transmission drive yoke over the
splines of the forward clutch shaft. Position ~
the universal joint assembly and secure to the ,
torque converter output flange and to the trans­
mission drive yoke.
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CAUTION: REMOVE THE WIRE USED
TO KEEP THE BEARINGS FROM FALL­
ING FROM THE SPIDER TRUNNIONS.

IF INSTALLING A NEW SPIDER AND BEAR­
ING ASSEMBLY, REMOVE THE SOFT IRON
STRAP ATTACHED TO THE BEARING CAPS.
THIS WILL ELIMINATE THE POSSIBILITY
OF THE STRAPS OR WIRE BREAKING
LOOSE FROM THE CAPS AND CAUSING
PERSONAL INJURY WHEN THE ENGINE IS
RUNNING.

6. LOADERS ONLY: Install and secure the
equipment pump inlet tube (4). Connect the
outlet line at the pump.

TD-20 SERIES B ONLY: Connect the equip­
ment pump inlet hose at the pump.

7. Connect all the hoses and tubing between
the converter housing and the transmission and
oil cooler that was disconnected to facilitate
removal of the converter. Install the rear
cover to the underside of the front frame.

8. SUCTION FILTER WITHOUT FLEXIBLE
COUPLING: Connect the suction filter outlet
hose to the tee in the converter housing. In­
stall and secure the suction filter to the seat
support bar. Connect the inlet and outlet hoses
to the suction filter (Illust. 3).

SUCTION FILTER WITH FLEXIBLE COUPL­
ING: Install the suction filter (7) with piping.
Connect the flexible coupling (3) at the suction
tee and at the suction filter inlet (refer to
Section 1, "GENERAL" for the proper method
of installing a flexible coupling).

9. Secure the pressure filter base to the front
frame. Position the element and spring on the
pressure filter ba se . Be sure the "0" ring on
the hold-down bolt and in the filter case (8) are
in place and in good condition. Secure the filter
case to the base using a maximum of 55 ft. -lbs.
torque on hex-hd type hold -down bolt or from
10-15 ft. -lbs. torque on the cross bar type
hold-down bolt. Connect the inlet hose (9) to
the filter base. On later units also connect the
clutch pressure gauge tube (Illust. 3) to the
base.

10. Install the electrical cables and clip to
the converter housing.
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11. Install the platform support (2) with link­
age attached. Connect all the linkage that was
disconnected to facilitate platform support
removal. If equipped with a decelerator cyl­
inder (6), install the cylinder drain tube (5)
between the decelerator cylinder and the
transmission. Connect the inlet hose (5) to the
decelerator cylinder and secure the cylinder
at the rear to the seat support bar with the
cap screw and washers.

12. Untie the steering levers. Release the
brake pedal.

13. Fill and vent the equipment hydraulic sys­
tem as described in the pertinent instruction or
operator's manual.

14. Check the fluid level in the rear main
frame and, if low, fill with the proper fluid as
described in the operator's manual.

15. Run the engine and check for leaks. Check
the input pump suction line for air leaks.

16. Install the two front platforms. Connect the
decelerator pick-up lever' rod to the decelerator
pedal.

17. Perform the engine idle adjustments as
described in Section 4, "ENGINE."

18. Install the rear platform.

NOTE: After one hour of operation, disassem­
ble and clean the safety and suction filters. Re­
move the pressure filter case and inspect the
filter element. Replace the element, if neces­
sary.

Testing the Converter Input Pump

19. Stop the engine.

20. Convert a flow meter between the pump
and pressure filter.

21. Start and run the engine until the converter
oil temperature gauge remains within the "RUN"
range.

22. Accelerate the engine until the rated engine
speed is obtained and check the pump flow
(refer to Par. 2, "SPECIFICATIONS").

23. Stop the engine. Remove the flow meter
and connections. Reconnect the pump hydraulic
lines.
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TRANSMISSION (POWER SHIFT) Section 6

CLUTCH SHAFT

Using an oilstone, remove any burn
that might damage sealing surfaces
or increase wear to close tolerance
parts.HI-LO SHIFTER LEVER SPRINGS Clutch pack gear and drum assembly

end play (Inch),
New clutchpack assy.••.•.. 010-.030
Used clutchpack assy.••••.. 010-.040
(Refer ta manual text far instructions.)

Free Length Test Length Test Load No. af
Inches Inches Paunds Coils

POPP.t,
2 1Iv." 67 12Y2

flo pp.t lac k :
1 "1\6 1 !t2 31 12

CLUTCH PLAYES

Inspect clutch plates for excessive wear
and warpage.
Minimumallowable thicknessfar internally
splined bronze clutchplates (Inch).. .008

(Refer to manual text far instruc­
tions.)

FIRST AND SECOND SPEED DRIVE GEAR,
BUSHING AND THRUST WASHERInspect the hl-le shifter fork fingers for misalign­

ment or wear and the shifter fork slot in the
driving gear for wear.
1. Width af shifterfork fingers (Inch). .365-.375
2. Width of slat indrivinggear (Inch). .380-.390

1. Inspect the first and second speed drive
gear and drum assemblies for excessive
wear or damage.

2. ~irstand secand speed drive gear bushing
(If equipped):
Inside diameter (assembled in
gear) (Inches)... • • • • . • • •• 2.254-2.257
Maximum allowable running clearance
(Inch) ••••.•.•••••••••••••••••• 009

3. Thrust washer minimumallowable
thickness(Inch):
First speed drive gear. . . • • • • • • .. .388
Second speed drive gear. • • • • • • •• .054

PRINTED IN UNITED STATES OF AMERICA
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TRANSMISSION (POWER SHIFT)
Section 6

Page I

1. OESCRI PTION mounted on four shafts; the reverse clutch
shaft, the forward clutch shaft, the spline shaft
and the bevel pinion shaft.The power shift transmission is designed to

provide high speed shifting by the use of hy­
draulic actuated clutches. The transmis sion
has two forward and two reverse speeds in low
range and two forward and two reverse speeds
in high range. Shifting from one range to an­
other is controlled by the hi-Io shifting lever
(9, Ulust. 9) mounted on the transmission front
cover.

The range selector valve of earlier transmissions
was operated by mechanical linkage. The trans­
mission gear selector lever was mechanically
connected to the rotary type range selector valve
used to select the various transmission gear
ranges. Later transmissions have a range
selector valve which is hydraulically controlled.
The transmission gear selector lever aligns
ports in a pilot control valve which directs oilThe transmission is coupled, by a universal

joint, to the torque converter which is attached
to the flywheeI on the engine. Gear s are (Continued on next page)

lIIust. 1
Flow of Oil Through Clutch in Neutral Position.
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TRANSMISSION (POWER SHIFT)
Section 6

1. DESCRIPTION· Continued

to operate the spool type range selector valve
used to select the various transmission gear
ranges.

Bevel Pinion Shaft

The shaft consists of the high and low range
gears which are keyed to the shaft. The shaft
is supported at the rear by a straight roller
bearing and at the front of a double-row taper
roller bearing. The pinion gear is splined to
the rear of the pinion shaft and held in place by
a nut. A shim pack is provided between the
front bearing cage and the transmission case
front cover for setting the cone center of the
pinion and bevel gear.

Spline Shaft

The spline shaft rotates on two straight roller
bearings. The rear bearing is mounted in the
transmission case and the front bearing is in
the transmission cover. The first and second
speed driven gears are held in position on the

spline shaft by snap rings and are in constant
mesh with the first and second speed drive
gears on the clutch shafts. The hi-lo driving
gear slides freely on the shaft and drives the
bevel pinion shaft when brought into mesh with
either the high or low range driven gear by the
use of the hi-lo shifting lever.

Forward and Reverse Clutch Shafts

The forward clutch shaft rotates on a straight
roller bearing at the rear and a ball bearing at
the front. The reverse clutch shaft has a
straight roller bearing at each end. The re­
verse drive gear is keyed to the front of the
forward clutch shaft and the reverse driven
gear is keyed to the front of the reverse clutch
shaft. Each shaft consists of first and second
speed drive gears which ride on caged roller
bearings and are welded to the dual hydraulic
clutch pack assemblies. Earlier drive gears
were equipped with bushings instead of roller
bearings.

lIIust.
Flow of Oil Through Clutch in Travel Position.
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TRANSMISSION (POWER SHIFT)
Section 6
Page 3

Forward and Reverse Hydraulic
Clutch Operation

tube pressed in the clutch shalt and a cross
drilled shaft hole and on the outside of the tube
and through a cross drilled shaft hole to fill
both clutch piston cavities. Once the pistons
are filled with oil, they remain full under lube
pressure. Other small cross drilled shaft holes
furnish a constant supply of lube oil to the
bushing beneath the drive gear and drum assem­
blies and to the clutch hubs for distribution
through the clutch plates. In neutral, neither
clutch is engaged; the drive gear and drum
assemblies are free and no torque is·trans­
mitted through the clutch. (Illust. 1.)
Upon application of a clutch, main oil pressure
(approximately 200-230 psi) is directed through
the clutch shaft for the specific side of the
clutch desired and enters the accelerator piston
cavity. In Illust. 2, main oil pressure enters
the accelerator piston (A) through the cross
drilled hole in the clutch shaft. During this
phase, main pressure also lubricates the clutch
plates and the bushing under the drive gear and
drum assembly on the activated side.

(Continued on next page)

The hydraulic clutch is actually two clutches on
a common shalt with a common apply force
piston between them. The clutches allow the
simple transfer of oil from the disengaged
clutch into the cavity created by the engaging
clutch. This allows a low volume of main
pressure to actuate the clutch for high speed
shifting.

The heart of the clutch is contained in two
pistons; the accelerator piston and the force
piston. Pump oil volume is not needed to fill
the applying clutch cavity and only a relatively
low volume is needed to pressurize the clutch.

In neutral, all accelerator and force piston
cavities are filled with oil at lube pressure
(10 to 25 psi). A selector valve, located on
the top of the transmission case, directs the
oil to the accelerator piston cavities and, in
turn, to the force piston cavities. From this
valve, oil is directed through the inside of a

nlust. 3
Flow of Oil Through Clutch in Engaged Position.



Section 6
TRANSMISSION (POWER SHIFT)

Page 4

1. DESCRIPTION - Continued

Forward and Reverse Hydraulic
Clutch Operation - Continued

NOTE: Lube oil pressure remains in the
cavities (C and D) on the unapplied side and
lubricates the clutch plates and bushing under
the drive gear and drum assembly.

Oil entering the accelerator piston cavity (A)
performs three functions: (1) Forces the accel­
erator piston, reinforcing disc and disc valve
against the separator plate; (2) Forces the ac­
cele rator pi ston to push the guide pins (knock­
off dowel pins on clutch packs with swagged
type guide pins) against the opposite accelera­
tor piston, ::Jositioning this piston, reinforcing
disc and disc valve away from the separator
plate; (3) Starts to move the force piston to the
right. As a result, the force piston cavity (B)
expands and the area in the opposite force
piston cavity (C) contracts in an equal amount.
At this time, oil in the non-applied force piston
cavity (C) enters the holes in the separator
plate, pushes open the disc valve and enters the
applying force piston cavity (B). This fill pres­
sure puts the clutch in its primary engagement
position. Sirnultaneously, main oil pressure
passes through the orifice in the applied accel­
erator piston and pressurizes the force piston
cavity (B). When the force piston cavity is
pressurized, the clutch is in its full engaged
position. The reinforcing disc and disc valve
in area "B" are now flat against the separator
plate (Illust .. 3).

When the transmission is returned to neutral,
main pressu.re on the applied clutch is re­
leased and oil pressure in the disengaging
clutch is regulated by the lube pressure sys­
tem. An imrne diate pressure drop occurs
within the disengaging accelerator piston cavity
(A). Simulta.neously, the compressed piston
centering springs in the clutch hub return the
common apply force piston to its axially
centered position or neutral. Lubrication of
all parts is now controlled by the lube pressure
system.

If the selector valve on the transmission is
positioned to direct main pressure into the left
hand clutch instead of neutral, the right hand
clutch is disengaged and the left hand clutch is
immediately applied.

NOTE: On later assemblies, compression
springs located in bored holes in the separator
plate are used to keep the reinforcing disc and
disc valve on the unactivated side of the clutch
pack assembly away from the separator plate.
This allows for faster transfer of oil between
the force piston cavities during the "travel
phase" resulting in smoother clutch operation.

ISS-I050-1 (Rev. 2) 10-70

Gear Shifter Mechanism
(Hydraulically Controlled Transmission)

The gearshift hand lever, located at the left
hand side of the operator, is directly connected
to the spool of the pilot control valve located
within the control tower. This valve is connec­
ted through hoses to the range selector valve
assembly on the top of the transmission case.
Movement of the gearshift hand lever positions
the pilot control valve spool to allow main
pressure oil to activate the spool (of the range
selected) in the range selector valve assembly.
Main pressure oil within the range selector
valve assembly is then allowed to engage the
side of the clutch pack selected (Illust. 5).

Gear Shifter Mechanism
(Mechanically Controlled Transmission)

The gearshift lever, located on the left hand
side of the operator, is connected through link­
age to the range selector valve assembly on the
top of the transmission case. Movement of the
gearshift lever positions the selector valve to
allow main pressure oil to engage the side of
the clutch pack selected (Illust. 4).

Hi-Lo Shift Lever

The hi -Lo shifting lever (on the transmission
cover) is held in position by a poppet lock in
the hi-Io shifter housing. To shift from one
range to another, the engine must be running
and the gearshift lever must be in neutral po­
sition. At this time, main pressure oil from
the pump passes through a drilled hole in the
selector valve and through a tube to the shifter
housing. Here it releases the poppet lock from
the hi -Lo shifter poppet. (Illust. 4.) On hy­
draulically controlled transmissions, the main
pressure oil from the pilot control valve is
directed through a hose to the shifter housing
for releasing the poppet lock (Illust. 5).

Hydraulic Oil Flow (Illust. 4)
(Mechanically Controlled Transmission)

The rear main frame is the source of supply
for the transmis sion, torque converter, steer­
ing boosters and pivot brakes. The oil is
drawn through an oil intake pipe, located at the
bottom of the rear main frame, by the suction
developed by the pump located in the right hand
side of the torque converter. The oil leaves
the pump at approximately 200-230 psi and en­
ters the hydraulic valve spacer (not shown) on
top of the transmission case. From here, the
oil is directed through drilled passages to the
main regulator valve in the main regulating

on page 6)
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Page 6

TRANSMISSION (POWER SHIFT)
Section 6

1. DESCRIPTION· Continued

Hydroulic Oil Flow (illust. 4)
(Mechanic:ally Controlled Transmission). Continued

valve assembly, to the selector valve and to
the steering boosters. (Refer to Section 7,
"STEERING SYSTEM, " for operation of the
steering boosters.)

Through drilled passages in the main regulating
valve assembly, hydraulic valve spacer and
transmission case, oil at lubricating pressure
(10 to 25 psi) fills the selector valve and trans­
mission clutch shafts for lubrication of the
transmission clutches. This pressure is main­
tained by the oil passing through the by-pass
valve in the main regulating valv'~ housing and
also by the return oil from the oil cooler. When
this pressure is over 25 psi, the lubricating
valve opens and the excess oil is returned to
the suction side of the oil pump. When the selec-_ . e: is in th~ ne.utral position, as shown in

• )1'4, the mai n 011pressure from the pump
is directed through an outlet hose to the hi-lo
shift lever lock and hydraulic decelerator
valve. When the selector valve is moved to any
other position, main oil pressure is directed
to the clutch shaft to engage the clutch desired.
(Refer to "Forward and Reverse Hydraulic
Clutch Operation" in this paragraph.)

When oil pump pressure at the main regulating
valve exceeds 230 psi, the main regulating
valve opens and allows the oil to enter the
torque converter. Oil pressure in the torque
converter is maintained between 50 to 80 psi
by the by-pass valve in the main regulator
housing. The oil on the output side of the torque
converter is directed through the air cooled oil
coolers and to the lubricating oil pressure valve
in the main regulating valve housing. This oil
cooler outlet oil along with any excess pressure
oil from the converter by-pass valve is returned
to the suction side of the oil pump through the
lubricating oil valve or is directed to the se­
lector valve for clutch lubrication if the pre s­
sure at the valve is under 25 psi.

NOTE: For the flow of the oil inside of the
torque converter, refer to Section 5, "HY­
DRAuLIc TORQUE CONVERTER. '.'

Hydroulic Oil Flow (illust. 5)
(H)·droulically Controlled Transmission)

The rear main frame is the source of supply
for the oil that enters the transmission, torque
converter, steering boosters and pivot brakes.
The oil is drawn through an oil intake pipe
located at the bottom of the rear main frame
and through the suction filter by the suction

1SS-1050-1 (Rev. 3) 7-71

developed by the pump located in the right
hand side of the torque converter. The oil
leaves the pump at approximately 200-230 psi,
passes through the pressure filter, and enters
the transmission case. From here, oil under
200-230 psi is directed through drilled pas­
sages in the transmission case and the hydrau­
lic valve spacer (mounted on the transmission
case) to the main regulating valve assembly
and the range selector valve assembly. Hy­
draulic lines from the pressure filter base
also direct the 200-230 psi pressure oil to the
transmission clutch pressure gauge and to the
steering boosters. (Refer to Section 7, "STEER­
ING SYSTEM, " for operation of the steering
boosters. )

MAIN REGULATING VALVE ASSEMBLY: When
oil pressure at the main spool valve exceeds
230 psi, the valve opens and allows the oil to
enter the torque converter. Oil pressure in the
torque converter is maintained between 50 to
80 psi by the by-pass valve in the main regu­
lating valve housing. The oil on the output side
of the torque converter is directed through the
oil cooler (mounted on the front of the radiator)
and to the lubricating oil pressure valve in the
main regulating valve housing. This oil cooler
outlet oil along with any excess pressure oil
from the converter by-pass valve is directed
through drilled passages to the range selector
valve assembly. The lubricating oil pressure
valve maintains the pressure of this oil be­
tween 10 to 25 psi. When the pressure exceeds
25 psi, the lubricating oil pressure valve opens
and the excess oil is returned to the suction
side of the converter input pump through a
hose. Hydraulic lines connected to the top of
the main regulating valve housing directs the
lubricating pressure oil to the oil pressure
gauge and to the rear main frame for cooling
the pivot brakes.

NOTE: For the flow of oil inside of the torque
converter, refer to Section 5, "HYDRAULIC
TORQUE CONVERTER."

RANGE SELECTOR VALVE ASSEMBLY: This
assembly consists of a lock-out spool and two
range spools which are hydraulically controlled.
The lock-out spool is not utilized in this parti­
cular system and its ports in the valve housing
are plugged. The lock-out spools only function
in this system is to separate the lubricating
pressure oil and the main pressure oil pas­
sages within the selector valve housing. Spool
position within the housing is maintained by
the centering spring at each end of the spool.

In "neutral," the range spools are centered in
the housing by the springs and the equal oil

(Continued on page 8)
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Section 6
TRANSMISSION (POWER SHIFT)

Page 8

1. DESCRIPTION· Continued

Hydraulic Oil Flow (Illust. 5)
(Hydraulically Controlled Transmission)· Continued

pressure being exerted on each end of the
spools. Under this condition, the oil from the
lubricating oil pressure valve enters the open­
ings not cover ed 1I>ythe spool lands and,
through internal passages, is directed to the
transmission clutch shafts to provide lubrica­
tion for cooling the clutch plates. Under all
conditions this lubricating pres sure oil within
the selector valve housing is also directed by
a hose to the pilot control valve located inside
the gear shifter tower. In "neutral," the main
pressure oil within the range selector valve
housing (oil supplied by the pressure filter
outlet) is kept from engaging the transmission
clutch packs by the range spools. Under all
conditions, main pressure oil within the selec­
tor valve housing is directed by a hose to the
pilot control valve.

PILOT CONTROL VALVE AS5EMBLY; This
valve is manually operated by the gear selec­
tor hand lever. Main pressure oil from the

range selector valve assembly enters the center
of the pilot control valve spool and exists
through a cross drilled hole into the port of
the valve housing to which it is aligned. Lubri­
cating pressure oil from the range selector
valve flows between the valve spool and the
housing entering all ports not covered by the
spool lands. This oil then exists through tubing
and hoses to the ends of the range spools in
the range selector valve assembly. In "neutral"
the main pressure oil is directed through an
outlet hose to the lock in the hi-lo shift housing
to allow movement of the shift lever. When the
gear selector hand lever is placed in a speed
range, the pilot control valve spool is posi­
tioned to allow the main pressure oil to act
upon the end of the range spool in the speed
range selected. This pressure, being higher
than the lubricating oil pressure at the opposite
end of the spool, upsets the pressure balance
and moves the spool. The main pressure oil
within the range selector valve housing is then
directed to the clutch shaft to engage the selec­
ted clutch pack (refer to "Forward and Re­
verse Hydraulic Clutch Operation" in this para­
graph for the flow of oil after it enters the
clutch shaft.)

2. SPECIfiCATIONS

Transmission

Type .••••.••••••
Number of forward speeds
Number of reverse speeds

*Actually four speeds when used in conjunction with the hi-lo shifting mechanism.

Power shift
2';'
2';'

Forw.rcl .nd Reverse Clutch Packs

Number of internal splined clutch plates (sintered bronze) .•...••••
Number of external splined clutch plates (steel) ••••. . •.••••••
Minimum allowable thickness for internally splined bronze clutch plates, inch
Reverse clutch shaft end play, inch •••••••••.••••••. •••.
First speed drive gear thrust washer minimum allowable thickness, inch .
Secorid speed drive gear thr us t washer minimum allowable thickness, inch
First and second speed drive gear bushing inside diameters
(assembled in gear). inches (if equipped) .•••••.••••

First and second speed drive gear bushing maximum allowable
running clearance, inch (if equipped)

Gear and drum assembly end play;
New clutch pack assembly (inch)
Wsed clutch pack assembly (inch)

18
16

.088
.030 - .040

.388

."054

2.254 - 2.257

.009

.010 - .030

.010 - .040

Hi-Le Fork and Driving Gear

Width of slot in driving gear, inch
Width of shifter fork fingers, inch

I55-1050-1 (5-68)

.380-.390

.365-.375
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TRANSMISSION (POWER SHIFT)
Section 6

Springs
Page 9

Free Length
Inches

Test Length
Inches

Main regulating valve:
Main spool valve spring
(internal) • • • • • • 59/64

By-pass valve spring. Approx. 3-21/32
Main regulating spring
(outer). ••• •

Main pressure regulating
spring (inner). •

Lube valve spring. ••

21/32
2-15/64

2-5/32

2-5/32
2-13/64

3-21/64

3
4-1/8

Pilot control valve
indexing springs •

Range selector valve
centering springs (hydrau­
lically operated valve) •

Range Selector Valve
(mechanically operated):
Detent spring ••
Wiper spring •• •

Hi.+Io shifter lever poppet spring

Poppet lock spring.

Clutch pack release spring
Inner
Outer

31/32 21/32

1-11/64 1

1-3/8
15/16
2

1-15/16

57/64
11/16

1-11/32

1-1/2

.299

.250
. 180
.180

Test Load
Pounds

Number
of Coils

3-1/2 - 4-1/2
74-1/2 to 82-1/2

121 - 134

12
10-3/4

10

43
13-1/2 - 15-1/2

13-1/2
15

18-3/4 10

20 6

15 - 17
3 - 4
67

31

10
5

12-1/2

12

2
12

7
4

Special Nut and Bolt Torque Dota (Foot· Pounds)
(Torques given are for bolts and nuts lubricated with SAE-30 engine oil).

Spline shaft nut
Bevel pinion shaft front nut • • • • . . •
Bevel pinion shaft rear nut . • • • • .••
Bevel pinion shaft front bearing retainer
Transmission pressure filter hold-down bolt: (Hex head type)

(Cross bar type)
Safety filter mounting bolts •
Suction filter mounting bolts:

3/8 inch •••••
1/2 inch •••••••.

Range selector valve range spool plugs

500 to 550
500 to 550
500 to 550
300 to 350

55 max.
10 - 15
23 - 26

23 - 26
56 - 63

5 - 7

Pilot control valve detent housing cap screws 19 - 21
Pilot control valve spool ext.ension • . • • . • 5 - 7

NOTE: Except for the special torques shown, all bolts and nuts are to be given a standard torque.
Refer to the "STANDARD TORQUE DATA CHART" in Section I, "GENERAL."

3. CHECKING MECHANICAL PROBLEMS

PROBABLE CAUSE

Main Oil Pressure Gauge Shows Low or High Pressure.

1. Pressure gauge malfunction •.••
2. Plugged suction or pressure filter

REMEDY

Replace gauge.
Clean suction filter. Replace pressure filter
element.

Tighten fittings or replace "0" rings.
Replace Marmon clamp gasket (if equipped).
Replace "O!' rings in system.

3. Air leakage at suction filter
4. Air entry into suction line.

(Continued on next page)
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TRANSMISSION (POWER SHIFT)Section 6

3. CHECKING MECHANICAL PROBLEMS. Continued

PROBABLE CAUSE

Main Oi I Pressure Gauge Shows Low or High Pressure5 • Continued

REMEDY

5. Main regulating valve springs
malfunctioning . • • .. ••• • • • • •

6. Wrong number of washers at main regulat­
ing valve spring locating •....•••

7. Binding of lube valve, by-pass valve or
main pressure valve in regulator housing.

8. Charging pump malfunctioning. • • • •••

Remove and replace with new.

Refer to Par. 10 in this section.

Check valves. Install new valve body gasket.
Replace pump.

Low Oil Pressure When in Forward or Reverse Speed

1. Contaminated or restricted oil lines
Z. Shims or "0" ring leaking at reverse

clutch shaft manifold. • • . • • . •
3. Tachometer drive plug "0" ring leaking
4. "0" ring at clutch shaft end cover leaking
5. Oil leakage past cover and case gasket at

reverse manifold •••••.••.
6. Hook type seal rings on shaft leaking
7. Clutch piston seal ring leaking

Clean or replace oil lines.

Replace with new shims or "0" rings.
Replace "0" ring.
Replace "0" ring.

Replace gasket.
Replace seal rings.
Replace seal ring.

Slow or Erratic Clutch Engagement

1. Low oil level
Z. Clogged filters

3. Faulty hydraulic oil pump
4. Internal oil leaks

5. External oil leaks
6. Low main oil pressure

7. Selector hand lever improperly adjusted
(mechanically controlled transmission)

8. Contaminated or restricted oil lines
9. Binding of main pressure valve in

r egul.ator housing. . • • • • • . • •
10. Range selector valve wiper seal ring

leaking (mechanically controlled
tr ans rni s sion). • . . • . • • . •••

Add oil to proper level.
Remove and clean suction and safety filters.
Replace pressure filter element.

Replace worn parts or replace pump.
Check for damaged or worn sealing rings in
clutch packs.

Check all gaskets, lines and connections.
Clean main regulator valve and bore; check
spring tension.

Adjust as described in Par. 9.
Clean or replace oil lines.

Check valve. Install new valve body gasket.

Noise in Transmission

Replace seal ring.

1. Bearings worn or broken. Worn drive gear
and drum bushings or roller bearings

Z. Foreign material in oil •.•...••.•.

3. Gears badly worn ..•••••..
4. Bevel gear and pinion not in proper mesh.

Install new.
Drain, flush and refill with clean oil. Clean
suction and safety filters. Replace pressure
filter element.

Install new gears.
Adjust to proper clearance.

High Oil Temperature

1. Clogged oil cooler • . • • • • . ••.
Z. Improper tractor operation ••••.
3. Improper torque converter operation.

4. Low or high oil level.

ISS-I050-1 (Rev. 3 7-71)

Remove and clean.
Operate in correct range.
Refer to "CHECKING MECHANICAL PROB­
LEMS" in Section 5.

Add or drain to proper level.

PRINTED IN UNITED STATES OF AMERICA
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TRANSMISSION (POWER SHIFT) Section 6

PROBABLE CAUSE

5. Oil leakage •••••••••••

6. Faulty thermo by-pass valve (if equipped)

7. Faulty hydraulic oil pump . • • • •
8. Temperature gauge malfunction.
9. Air entry into suction line. • . .

4. REMOVAL

NOTE: It is suggested that Par. 3, "CHECK­
ING MECHANICAL PROBLEMS" be reviewed
and the pressure checks in Par. 10, "CHECK­
ING TRANSMISSIONOIL PRESSURE" be
taken before removing the transmission. In
this manner, hydraulic malfunctions can be
pinpointed and corrected at time of teardown.

•

CAUTION: BE SURE THE BUCKET OR
BLADE HAS BEEN LOWERED TO THE
GROUND.

NOTE: When disconnecting hydraulic lines
for any reason, they should be properly
capped with the correct size plastic cap. If
these caps are not available, tape or clean
rubber corks may be used. Hydraulic open­
ings must never be plugged with rags. This
practice could easily introduce dirt or lint
into critical hydraulic components of the
machine. Tag all disconnected oil lines to
facilitate easier installation.

1. Drain the rear main frame. Drain the
equipment hydraulic system.

2. Remove the seat bottom cushion. Remove
the mounting hardware and lift off the seat
frame.

3. Disconnect the battery cables and remove
the batteries and battery support (4, Illust. 6).

4. Remove the side cover enclosing the equip­
ment control valve on the RH fender. Reach in
through the cover opening to remove the nuts
and lock washers securing the two operating
lever guides to the seat side sheet. Remove

Page 11

REMEDY

Check all gaskets, line s and connections and
replace parts as necessary.

Discard valve assembly. Refer to instructions
in Par. 6, "INSPECTION ANDREPAIR."

Replace worn parts or replace pump.
Replace gauge or sending unit.
Replace Marmon clamp gasket (if equipped).
Replace "0" rings in system.

the guides and the two flat washers that are
between the seat side sheet and operating lever.
Disengage the operating lever from the brake
pedal pawl and the opening in the seat front
support and lift out the operating lever.

5. Remove the cap screws, lock washers, flat
washers and nuts securing the seat front sup­
port to the seat support bar and seat side sheets
and remove the seat front support.

(Continued on next page)

Illust. 6
Transmission Disconnect Points (Hydraulically

Controlled Transmission Shown).

1. Control tower hydraulic manifold.
2. Steering brake pull rod.
3. Main regulating valve assembly.
4. Battery support.
5. Steering booster return spring.
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4. REMOVAL - Continued

6. Disconnect the decelerator pedal pick-up
lever rod (10, Illust. 7) at the pedal by remov­
ing the cotter and end pin. Remove the plat­
forms.

7. UNITS WITH DECELERATOR CYLINDER:
Disconnect the decelerator cylinder hydraulic
lines (5, Illust. 7) at both ends and remove.
Disconnect the governor control linkage neces­
sary to facilitate removal of the platform sup­
port (2). Remove the cap screw and washer
securing the decelerator cylinder (6) at the rear
to the seat support bar. Remove the cap screws
and washers securing the platform support to
the front frame and remove the support with
decelerator cylinder, and control linkage
attached.

UNITS WITHOUTDECELERATOR CYLINDER:
Disconnect any linkage necessary to facilitate
removal of the platform support (2, lllust. 8).
Remove the cap screws and washers securing
the platform support to the front frame and re­
move the support with linkage attached.

8. VERTICAL PRESSURE FILTER: Unthread
the pressure filter hold-down bolt securing the
filter case (8, Illust. 7 or 8) to the base and re­
move the case with bolt. Lift the spring and
element from the base.

HORIZONTAL PRESSURE FILTER: Disconnect
the hydraulic lines at the filter base. Remove
the pressure filter assembly.

9. Disconnect and remove the steering booster
return springs (5, Illust. 6). Disconnect the
steering booster valve operating rods and the
steering brake pull rods (2) at the steering
levers.

10. Disconnect the hoses at the suction filter
(7, Illust. 7 or 8). On earlier units, tubing
was used instead of hoses. On these units, the
flexible couplings (3, Illust. 7) at the suction
filter inlet and at the suction tee must be dis­
connected.

11. Remove the cap screws and lock washers
securing the seat support bar to the front
frame and remove the support bar with suction
filter and steering levers.

12. LOADER S ONLY: Disconnect the inlet
tube (4, Illust. 7) at the top of the equipment
pump. Disconnect the rear of the inlet tube at
the hos e connection and remove the inlet tube.

ISS-I050-1 (Rev. 2) 10-70

Illust. 7
Transmission and Torque Converter
Hydraulic Piping for Earlier Units

(Loaders Shown, TD- 20 SERIES B Similar).

1. Inspection cover.
2. Platform support.
3. Flexible coupling.
4. Equipment pump inlet tube.
5. Decelerator cylinder lines.
6. Decelerator cylinder.
7. Suction filter.
8. Filter case.
9. Filter inlet hose.
10. Pick-up lever rod.

TD-20 SERIES B ONLY: Disconnect the equip­
ment pump inlet and outlet lines at the pump.
Disconnect the inlet tube (4, Illust. 8) at the
connecting hose (5) and remove the inlet tube.

13. VERTICAL PRESSURE FILTER: Discon­
nect the pressure filter inlet hose (9, lllust. 7
or 8) at the filter base. Disconnect
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lIIu st. 8
Transmission and Torque Converter Hydroulic Piping for Later Units

(TD·20 SERIES B Shown, Loaders Similar).

1. Inspection cover. 6. Hi=Io shifter housing 10. Test connection header block.
2. Platform support. inlet hose. 11. Clutch pressure gauge tube.
3. Converter vent tube. 7. Suction filter. 12. Converter inlet hose.
4. Equipment pump inlet tube. 8. Filter case. 13. Transmission case-to-pump
5. Connecting hose. 9. Filter inlet hose. inlet tee hos e.

the clutch pressure gauge tube (11, Illust. 8)
at the pressure filter base (at the main regula­
ting valve on earlier units). Disconnect the
other end of the tube and remove the tube. Re­
move the cap screws and washers securing the
filter base to the front frame and allow the
base to lay in the front frame.

14. If equipped with a test connection header
block (10, Illust. 8), disconnect the three test
connection tubes at the main regulating valve
(3, Illust. 6).

15. Remove the rear cover from the underside
of the front frame.

16. LOADER S ONLY: Disconnect the outlet
line from the bottom of the equipment pump.
Insert an eyebolt into one of the inlet tube
mounting holes in the top of the pump and attach
a hoist. Remove the pump mounting bolts and
free the pump from the converter housing.
Lower the pump until it rests in the front frame,
and transfer the hoist sling to one of the pump

mounting holes. Remove the eyebolt from the
pump. Raise the pump out the top of the unit.

17. Remove the cap screws securing the uni­
versal joint to the converter output flange and
the transmission drive yoke. Remove the uni­
versal joint. Slide the transmission drive yoke
off the forward clutch shaft.

NOTE: Before removing the cap screws
securing the universal joint, wire or tape
the bearing caps to prevent them from falling
off the spider trunnions.

18. Disconnect all the necessary hoses and
tubing between the converter housing and the
transmission and oil cooler to faciJitate con­
verter removal.

(Continued on next page)
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4. REMOVAL· Continued

19. Remove the two center cap screws and
washers securing the input pump inspection
cover (1, Illust. 7 or 8) to the top of the con­
verter housing and insert eyebolts for attach­
ing a hoist. Place a slight tension on the hoist
sling. Remove the cap screws and washers
securing the converter housing to the flywheel
housing. Move the converter back so the con­
verter drive housing clears the flywheel hous­
ing and hoist the converter out of the unit.
Cover the opening at the flywheel housing to
prevent dirt and dust from entering.

20. MECHANICALLY CONTROLLED TRANS­
MISSION: Disconnect the transmission gear
selector lower links from the lever on the
range selector valve. Move the links out of
the way.

HYDRAULICALLY CONTROLLED TRANS­
MISSION: Remove the cap screws and lock
washers securing the hydraulic manifold (1,
Illust. 6) to the control tower housing and
allow the manifold with hoses attached to lay on
the transmission. Discard the manifold mount­
ing "0" rings.

21. Bend the torque converter vent tube (3,
Illust , 8) out of the way (if equipped).

22. LOADERS ONLY: Disconnect the equip­
ment pump outlet rear tube at the control
valve. Remove the mounting hardware secur­
ing the tube bracket on the transmission case
and remove the tube.

23. Disconnect all the hoses and the tubing
necessary at the main regulating valve (3,
Illust. 6) and the transmission case to facil­
itate transmission removal.

24. Remove the cover from the rear of the
unit directly below the diesel fuel and hydrau­
lic oil tanks. Disconnect the operating rod
from each of the steering boosters and re­
move the rods. Disconnect the steering brake
pull rods at each of the bellcranks and remove
the pull rods (2, Illust. 6).

25. Push the brake pedal forward and lock with
the locking pawl.

26. Remove one of the upper transmission
cover-to-transmission case bolts and one of the
bolts securing the main regulating valve to the
top of the transmission case and attach a hoist.
Remove the cap screws securing the trans­
mission to the rear main frame and remove the
transmission from the tractor. Transmissions
on earlier units are secured to the rear main

ISS-1050-1 (5-68)

frame studs with nuts. On these units it may be
necessary to use pry bars to push the trans­
mission free of the studs.

27. Lower the transmission assembly on a
bench with the shafts in a horizontal position
and block the case on each side. It is also de­
sirable to keep the hoist attached with a slight
tension on the chain.

NOTE: Cover the opening in the main frame
to prevent dirt and dust from entering.

28. Remove the main regulating valve and range
selector valve assemblies from the transmission
case. On hydraulically controlled transmissions,
disconnect the hose (6, Illust. 8) from the hi-Io
shifter housing and remove the range selector
valve with manifold (I, Illust. 6) and hoses
attached.

5. DISASSEMBLY

Hl-Le Shift Lever Assembly
(Ref. Nos. Refer to lIIust. 9)

1. MECHANICALLY CONTROLLED TRANS­
MISSION: Disconnect the shifter lock tube (17)
from the hi-Io shifter housing (10) and trans­
mission cover (27) and remove the tube.

2. Remove the shift lever ball (1). Remove
the upper and lower shift lever boot clamps
and remove the boot (3).

3. Remove the rivet securing the spring stop
(5) to the shift lever and remove the spring
stop, spring (6), spring washer (7) and swivel
cap (8) from the shift lever.

4. Remove the swivel shaft (26) securing the
shift lever to the shifter housing and pull the
lever (9) from the housing.

5. Remove the cap screws and washers se­
curing the shifter housing (10) to the trans­
mission cover and remove the housing and
gasket (24).

(Continued on page 16)
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IIlust. 9
Exploded View of Transmission Ht-Le Shifting Lever and Linkage.

1. Hand lever ball. 11. Poppet guide pin. 21. Connector. "" 29. Dowel pin.
2. Clamp. 12. Plug. ..~~ 22. Tee. ':' 30. Gasket.
3. Boot. 13. Gasket; 23. Nipple. ':' 31. Oil screen.
4. Clamp. 14. Poppet spring. 24. Gasket. 32. Transmission case.
5. Spring stop. 15. Poppet. 25. Bushing. 33. Gasket.
6. Spring. 16. Poppet lock. 26. Swivel shaft. 34. Hydraulic valve
7. Washer. 17. Shifter lock tube. ':' 27. Transmission spacer.
B. Swivel cap. is, Nut. ':' cover. 35. Transmission case

l; 9. Hi-Io shift lever. 19. Elbow. ':' 2B. Plug. "0" ring.
10. Lever housing. 20. Nut.':' 36. Poppet lock spring.

~,Used with mechanically controlled transmission only.
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s. DISASSEMBLY - Continued

Hi-Lo Shift Lever Assembly - Continued
(Ref. Nos. Refer to Illust. 9)

6. If desired, the shifter poppet (15), poppet.
lock (16) and springs (14 and 36) can be re­
moved for inspection by removing the two pipe
plugs (12) with gaskets (13) from the shifter
hous ing (!llus t. 10).

lIIust. 10
Disassembling the Shift Lever Housing.

Transmission Case and Cover

7. Insert a 3/4 inch drive in the end of the
pinion shaft and remove the pinion shaft rear
nut with a box-end wrench. With the aid of a
puller, remove the bevel pinion from the shaft
splines (Illust. 11).

"lust. 11
Removing the Bevel Pinion Rear Nut.

155-1050-1 (Rev. 2) 10-70

8. Remove the three cap screws and washers
securing the forward clutch shaft hydraulic
manifold to the rear of the transmission case.
Remove the manifold with, "0" rings and seal­
ing rings. Remove the "0" ring from the rear
of the transmission case (Illust. 12).

NOTE: The four hook type seal rings should
be left in the clutch shaft to protect the ring
grooves in the shaft during further disassem­
bly.

lIIust. 12
Removing the Forward Clutch Shaft

Hydraulic Manifold.

9. Remove the cap screws and washers se­
curing the reverse clutch shaft manifold to the
transmission cover and remove the manifold.
Remove the shims and keep them with the hy­
draulic manifold. The shims are used to ob­
tain the clutch shaft end play (Illust. 13).

NOTE: Earlier transmissions have shims in­
stalled between the hydraulic manifold and
front cover. Later transmissions have shims
between the hydraulic manifold flange and front
bearing cup as shown in Illust. 13. Also on the
later transmissions "0" rings (49) and a seal­
ing ring (48) are used with the manifold to seal
off the oil passages (Illust. 29).

10. Remove the cap screws and washers se­
,A.i.J.ringthe spline shaft bearing cap (Illust. 13)
to the front cover and remove the cap with
sealing ring.
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11. Remove the cap screws and washers se­
curing the lock to the pinion shaft bearing cage
and the bearing retainer. Remove the lock
(Illust. l3). .~.

Q •

"~"~ ...
Spline shaft r

bearing cap

Illust. 13
Removing the Reverse Clutch Shaft

Hydraulic Manifold.

12. Remove the bearing retainer using a 1-1/2
inch socket and a breaker bar. Remove the "0"
ring from the bearing retainer.

13. Place a 3/4 inch square drive breaker bar
in the rear of the pinion shaft. Place an ex­
tension over the breaker bar handle to hold the
pinion shaft from turning while removing the
pinion shaft front nut. Remove the front nut
using a socket, breaker bar and extension
(Illust. l4).

CfA-I.J .. S

Illust. 14
Removing the Pinion Shaft Front Nut.
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To remove the spline shaft nut (Illust. l4), hold
the bevel pinion shaft as described previously.
Place the high and low gear in mesh with the
low range driven gear on the bevel pinion shaft
by pushing the hi-lo shifter shaft in against the
transmission front cover. This will keep the
spline shaft from turning as the nut is loosened
with a socket, breaker bar and extension.

14. Remove the spline shaft front bearing
plate. This plate is part of the bearing and is
not serviced separately (Illust. l5).

Illust. 15
Removing the Spline Shaft Front Bearing Plate.

15. Reinstall the bearing retainer. It will be
used later in disassembly to facilitate pinion
shaft removal. Remove the plug with gasket
from the retainer (Illust. l6).

(Continued on next page)

Illust. 16
Installing the Pinion Shaft Front

Bearing Retainer.
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5. DISASSEMBLY· Continued

Transmission Case and Cover· Continued

16. Place the transmission in a TD- 24
crawler tractor transmission stand or up on
blocks with the transmission cover down and
none of the shafts touching the floor.

17. Remove the cap screws, washers and nuts
securing the transmission case to the trans­
mission cover and remove the case (Illust 17).
Remove the cover gasket. The rear bearing
outer races on the four transmission shafts
will remain in the case and can easily be re­
moved if necessary. To remove the bevel pin­
ion shaft rear bearing outer race from the
case, it will first be necessary to remove the
retaining snap ring.

NOTE: If the transmission case and cover will
not separate easily, insert two puller screws
in the holes provided in the cover until the case
is free of the cover dowels.

Illust. 17
Removing the Transmission Case.

18. Remove the cap screw washer and nut se­
curing the shifter shaft to the fork. Tap the
shifter shaft out of the fork using a brass ham­
mer. Remove the fork from the hi-lo drive
gear collar (Illust. 18).

19. Lift the spline shaft from the front cover.
Lift the reverse clutch shaft from the front
cover. The front bearing outer races of these
shafts will remain in the front cover (Illust. 19).

ISS-1050-1 (Rev. 3) 7-71

Illust. 18
Removing the Shifter Fork Lock Screw.

+ CAUTION: BE CAREFUL WHEN PER­
FORMING THE FOLLOWING STEP AS
THE PINION SHAFT AND FORWARD

CLUTCH SHAFT ARE ONLY HELD IN THE
COVER BY THE PRESS FIT OF THEIR
FRONT BEARINGS. IT MAYBE POSSIBLE
FOR EITHER SHAFT TO FALL FREE OF
ITS BEARING WHEN THE COVER IS
TURNED OVER.

20. Place the front cover with the two remain­
ing shafts in the stand or on blocks with the
shafts extending down. Screw a standard

~
Reverse
clutch shaft
assembly

lIIust. 19
Removing the Spline Shaft.

PRINTED IN UNITED STATES OF AMERICA



TRANSMISSION (POWER SHIFT) Section 6

puller screw into the front bearing retainer
until it bottoms on the pinion shaft. Use a
socket and air wrench to push the shaft out of
the front bearing assembly. Remove the bear­
ing retainer (Illust. 20).

Pinion
shaft

Illust. 20
Removing the Bevel Pinion Shaft.

21. Remove the pinion shaft front bearing as­
sembly from the bearing cage. The bearing
assembly consists of two taper roller bearings
and a spacer (Illust. 21).

22. Remove the cap screws and lock washers
securing the bearing cage (Illust. 21) to the
front cover. The bearing cage is held in the
front cover by the pressure of the "0" ring on
its outside diameter and can be tipped out
from the underside of the cover using a
wooded block and hammer. Keep the shims
that fit between the bearing cage and cover with
the bearing cage to facilitate proper reassem­
bly of the pinion shaft.

23. METAL FACE TYPE OIL SEAL: Remove
the cap screws and washers securing the oil
seal housing (IlIuat, 21) to the front cover
and remove the housing with sealing ring and
oil seal stator from the forward clutch shaft.
Remove the oil seal rotor from the shaft. Re­
move the snap ring from the shaft (illust. 22).

NOTE: Do not remove the seal stator from the
housing. Inspect the seal stator and housing
for serviceability. If serviceable, wrap until
ready for assembly. If either part is not serv
iceable, a lip type conversion oil seal must be
installed as described in Par. 7, "REASSEM­
BLY" under "Transmission Case and Cover. "

Page 19

LIP TYPE OIL SEAL: Remove the cap screws
and washers securing the oil seal housing
(170017A) to the front cover and remove the
housing with "0" ring (16) and oil seal
(1500l5A). Remove the snap ring (11) from
the shaft. The wear sleeve (14A) used with
the conversion oil seal must be cut from the
shaft when replacement is necessary (IlIus t,
30).

Illust. 21
Removing the Pinion Shaft Front

Bearing Assembly.

Illust. 22
Removing the Forward Clutch Shaft Oil Seal

Rotor (Shafts with Metal Face Type OiI Seal).

24. Support the shaft and cover assembly in a
press on the reverse drive gear and press the
shaft from the ball bearing. The gear will be
partially pressed off as the shaft is freed from

(Continued on next page)
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5. DISASSEMBLY· Continued

Tronsmission Case and Cover· Continued

the bearing. Use a driver to protect the shaft
(Illust. 23). If bearing replacement is neces­
sary, reverse the cover in the press and press
it out of the cover.

IIlust. 23
Removing the Forward Clutch Shaft.

Spline Shaft
(Ref. Hos. Refer to Illust. 27)

Front bearing inner race
Second speed
d riven gear

inner race
First speed
driven gear IPA-66376

IIlust. 24
Spline Shaft Assembly.

25. Install a bearing split collar pu:1lerplate
behind the front bearing inner race (Illust. 24).
Support the shaft assembly in a press on the
puller plate and press the shaft from the bear­
ing inner race.

26. Remove the second speed driven gear
outer snap ring (9) and the rear bearing snap
ring (3) from the shaft.

ISS-l050-1 (5-68)

27. Support the shaft in a press under the sec­
ond speed driven gear (10) and press the shaft
from the gear (Illust. 25). Use a driver to
protect the shaft.

Illust. 25
Removing the Second Speed Driven Gear.

28. Remove the second speed driven gear
inner snap ring (9) and slide the hi-lo range
driving gear (8) from the shaft (Illust. 26). Re­
move the first speed driven gear front snap
ring (7), driven gear (6) and rear snap ring (7).

29. Install a bearing split collar puller plate
behind the rear bearing inner race. Support
the shaft in a press on the puller plate and
press the shaft from the bearing inner race.

IIlust. 26
Removing the Second Speed Driven

Gear Inner Snap Ring.
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IPA·66829

lIIust. 27
Exploded View of Spline Shaft and Bevel Pinion Shaft.

1. Hi-10 shifter fork. 13. Sealing ring.
2. Hi-1o shifter shaft. 14. Bearing cap.
3. Snap ring. 15. Plug.
4. Rear bearing. 16. Gasket.
5. Spline shaft. 17. Front bearing retainer.
6. First speed driven gear. 18. Sealing ring.
7. Snap ring. 19. Nut.
8. Driving gear. 20. Double-row taper roller
9. Snap ring. bearing.
10. Second speed driven gear. 21. Lock.
11. Front bearing. 22. Bearing cage.
12. Nut. 23. Shim.

24. Sealing ring.
25. Front spacer.
26. Rear spacer.
27. High range driven gear.
28. Low range driven gear.
29. Pinion shaft.
30. Locating pin.
31. Key.
32. Snap ring.
33. Rear bearing.
34. Pinion.
35. Nut.

Pinion Shaft
(Ref. Nos. Refer to lIIust. 27)

Low rangl'
driven gear

Front beuing
riding surfaces

Rear sparerBevel pinion
splines

spacer

'''A~63/7A

NOTE: If difficulty is encountered in remov­
ing the high or low range driven gears, use a
torch on the gear hubs. Care must be taken
that heat is uniform all around the hub and
kept away from the gear bores or shaft. Do
not heat to more than 400°F.

High range
dr iv cu gear

(Continued on next page)
lIIust. 28

Bevel Pinion Shaft Assembly .
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5. DISASSEMBLY· Continued

Pinion Shaft. Continued
(Ref. Nos. Refer to IIlust. 27)

30. Slide the two spacers (25 and 26) from the
shaft. Place the shaft in a press supported by
the low range driven gear (28) and press off
both gears (27 and 28) in one operation. Re­
move the woodruff keys (31) (Illust. 29).

31. Install a bearing split collar puller plate
behind the rear bearing inner race (Illust. 28).
Support the shaft in a press on the puller plate
and press the shaft from the bearing race.

Forward and Reverse Clutch Shafts
(Ref. Nos. Refer to IIlust. 30 and 31)

NOTE: The following procedure covers the
disassembling of either a forward or reverse
clutch shaft. Whenever a difference in the dis­
assembly of one clutch shaft from the other is
required, both procedures are covered. Illus­
trations used to show disassembly are of the
reverse clutch shaft; the forward clutch shaft
would be similar.

1. Backing plate.
lAo Snap ring retainer. *
2. Snap ring.
3. Snap ring.
4. Hub retainer.
5. Clutch spacer.
6. Thrust washer.
7. Washer spacer.
8. Second speed gear and

drum assembly.
9. Bushing (if equipped).

9A. Roller bearings (if equipped).
10. Thrust washer.
11. Snap ring.
12. Reverse drive gear.
13. Bearing.
14. "a" ring (used with metal

face type oil seal only).
l4A. Wear sleeve (used with lip

type conversion oil seal).
15. Lip type conversion oil seal.

15A. Lip type oil seal.
16. "0" ring.
17. Housing.

17A. Housing.

* - Not used with splined backing plate.

ISS-1050-1 (Rev. 3) 7-71

(Continued on page 25)

Legend for Illust. 30.

18. Drive yoke.
l8A. Drive yoke.
19. Clutch plate.
20. Clutch plate.
21. Dowel pin. *

21A. Cap screw.
22. Clutch hub assembly.

22A. Hub.
22B. Return spring.
22C. Spring retainer.
22D. Plate retainer.
23. Seal ring.
24. Snap ring.
25. Force piston.
26. Seal ring.
27. Snap ring.
28. Seal ring.
29. Accelerating piston.
30. Disc valve.
31. Reinforcing disc.
32. Dowel pin.

32A. Guide pin.
33. "0" ring.

Illust. 29
Removing the High and Low Range

Driven Gears.

34. Plug.
35. Dowel pin (used with metal

face type oil seal only).
36. Key.
37. Separator plate.

37A. Dowel pin.
37B. Spring pin (if equipped).
38. Shaft.
39. Shaft tube.
40. Plug.
41. Piston housing.
42. First speed gear and

drum assembly.
43. Thrust washer.
44. Bearing.
45. Snap ring.
46. Sealing ring.
47. Sealing rings.
48. "a" ring.
49. Hydraulic manifold.
50. Sealing ring.
5l. Clutch pack release

spring (inner).
52. Clutch pack release

spring (outer).
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Illust.31
Exploded View of Reverse Clutch Shaft.

1. Backing plate. 20. Gasket. 37. Shaft tube.
lA. Snap ring retainer. * 21. Plug. 38. Key.
2. Snap ring. 22. Clutch plate. 39. Shaft.
3. Snap ring. 23. Clutch plate. 40. Separator plate.
4. Hub retainer. 24. Dowel pin. * 41. Dowel pin.
5. Clutch spacer. 24A. Cap screw. 4lA. Spring pin (if equipped).
6. Thrust washer. 25. Clutch hub assembly. 42. Piston housing.
7. Washer spacer. 25A. Hub. 43. First speed gear and
8. Second speed gear and 25B. Return spring. drum assembly.

drum assembly. 25C. Spring retainer. 44. Thrust washer.
9. Bushing (if equipped). 2SD. Plate retainer. 45. Bearing.

9A. Roller bearing (if equipped). 26. Seal ring. 46. Snap ring.
10. Thrust washer. 27. Snap ring. 47. Plug.
11. Reverse driven gear. 28. Force piston. 48. Sealing ring.
12. Bearing. 29. Seal ring. 49. "0" rings.
13. Snap ring. 30. Snap ring. 50. "0" ring.
14. Sealing rings. 31. Seal ring. 5!. Dowel.
15. "0" rings. 32. Accelerating piston. 52. Flexible drive.
16. Tachometer drive plug. 33. Disc valve. 53. Flexible drive shaft seal.
17. Snap ring. 34. Reinforcing disc. 54. Clutch pack release
18. Shims. 35. Guide pin. spring (inner).
19. Hydraulic manifold. 36. "0" ring. 55. Clutch pack release

* -Not used with splined backing plate.
spring (outer).
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5. DISASSEMBLY· Continued

Forward and Reverse Clutch Shafts. Continued
(Ref. Nos. Refer to IIlust. 30 and 31)

Clutch drum Front

gear housing speed gear
gear
IPA·6631"

IIlust. 32
Reverse Clutch Shaft Assembly.

Clutch drum and gear assembly Thrust washer

speed
gloar

RCVtr~('
Second d r iv, gear
speed gear IPA.66318

Illust. 33
Forward Clutch Shaft Assembly.

32. REVERSE CLUTCH SHAFT: Remove the
rear bearing snap ring (13). Support the shaft
assembly on a press under the reverse driven
gear (11) and press the shaft from the gear and
inner race of the front bearing (12) (Hlust. 34).
Remove the gear key (38) from the shaft.

FORWARD CLUTCH SHAFT: Support the shaft
assembly in a press under the reverse drive
gear (12) and press the shaft from the gear.
Remove the gear key (36).

33. GEAR AND DRUMASSEMBLY WITH
ROLLER BEARINGS: Remove the second speed
drive gear thrust washer (10) from the clutch
shaft. Slip the second speed drive gear and
drum assembly (8) off the shaft (Hlust. 35).
Remove the two caged roller bearings (9A).

Section 6
Page 25

lIIust. 34
Removing the Reverse Driven Gear.

IIlust. 35
Removing the Second Speed Drive

Gear Thrust Washer.

GEAR AND DRUMASSEMBLY WITH BUSHING:
Remove the second speed drive gear thrust
washer (10) from clutch shaft. Slip the second
speed drive gear and drum assembly (8) off the
shaft (Illust. 35). The bushing (9) must not be
removed irom the gear unless replacement is
necessary.

34. Remove the spacer (7). thrust washer (6)
and clutch spacer (5) from the shaft.

35. Remove the two cap screws (21A or 24A)
securing the retainer halves (4) to the clutch
hub (22A or 25A).

(Continued on next page)
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5. DISASSEMBLY· Continued

Forward and Reverse Clutch Shafts. Continued
(Ref. Nos. Refer to Illust. 30 and 31)

36. Remove the hub retainers (4). To free the
retainers (4) from the shaft, grasp the end of
the piston housing with the fingers and using the
palms of the hands compress the hub assembly
(22 or 25) (Illust. 36).

Illust. 36
Removing the Clutch Hub Retainers.

CEA·B3589

IIlust. 37
Removing the Clutch Hub Assembly.
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37. Grasp the outside diameter of the steel
clutch plates (20 or 23) and lift off the clutch
hub assembly (Illust. 37).

NOTE: The hub assembly must be lifted
straight off. Be careful not to cock the hub
(22A or 25A) on the shaft splines as the re­
turn springs in the hub may become twisted.

38. Remove the rear bearing snap ring (45 or
46) from the clutch shaft. Install a three jaw
puller to the first speed drive gear and drum
assembly as shown in Illust. 38. The gear and
drum assembly and the thrust washer are not
tight on the shaft and will push the bearing in­
ner race off the shaft. Remove the thrust
washer, gear and drum assembly. If the gear
and drum assembly is equipped with a bushing
(9), do not remove the bushing unless replace­
ment is necessary. If the assembly is equipped
with caged roller bearings (9A), lift them. from
the clutch shaft. Remove the spacer (7), th'rust
washer (6) and the clutch spacer (5).

NOTE: Do not remove the bea r ing rnne r race
with a bearing split collar puller plate as the
bearing will be damaged. When pulling the
bearing race from the shaft, place a flat metal
plate between the puller screw and the end of
the shaft.

Illust. 38
Removing the Rear Bearing Inner Race.

39. Place the shaft as sembly on end so the re­
maining clutch hub assembly is up. Repeat
steps 35 through 37 for removing the clutch
hub assembly.

40. Place the shaft on end so the force piston
(25 or 28) is up. Remove the internal snap
ring (24 or 27) from the groove in the piston
housing using a screwdriver or other suitable
tool (Illust. 39).
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CEA.. 35fj,

IIlust. 39
Removing the Force Pi ston Snap Ring.

41. To prevent damaging the lathe cut seal
ring (26 or 29) on the force piston and the "0"
ring (33 or 36) on the separator plate when the
piston housing is being removed, fill the snap
ring groove in the piston housing. A piece of
brazing rod can be rolled around in the groove
to the approximate circumference of the force
piston or an "0" ring of the exact diameter can
be used to fill the snap ring groove.

Push the piston housing down off the force
piston. If the housing is tight, tap around the
outer diameter of the piston housing with a
soft-faced hammer.

42. Lift off the force piston and remove the
lathe cut seal ring. Remove the hook type seal
ring from the shaft and the "0" ring from the
separator plate (Illust. 40).

43. Push the accelerator piston away from the
snap ring (27 or 30) and, using a pair of special
snap ring pliers no. 1 020 441R1, remove the
snap ring (Illust. 41). Remove the accelerator
piston. Remove the seal ring (28 or 31) from
the accelerator piston. Remove the hook type
seal ring (23 or 26) from the clutch shaft.

(Continued on next page)
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Illust. 40
Removing the Force Pi ston.

Seal

Accelerat
piston

CEA-83601

Illust.41
Removing the Accelerator Piston Snap Ring.
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5. DISASSEMBLY· Continued

Forword ond Reverse Clutch Shafts· Continued
(Ref. Nos. Refer to IIlust. 30 and 31)

44. SEPARATOR PLATE WITH SWAGED
GUIDE PINS: Remove the disc valve and rein­
forcing disc from the guide pins in the sep­
arator plate. Then remove the three knock­
off dowel pins from the separator plate
(Illust. 42). The guide pins are swaged to
the separator plate and are not serviced
separately.

SEPARATOR PLATE WITH SHOULDER TYPE
GUIDE PINS: Remove the disc valve and rein­
forcing disc from the guide pins (32A or 35) in
the separator plate (Illust. 42). Remove the
three guide pins.

Guide
pin

CEA·83604

IIlust. 42
Removing the Dise Valve and Reinforcing Disc
(Assembly with Swaged Guide Pins Shown).

45. SEPARATOR PLATE WITH RELEASE
SPRINGS: Remove the release springs (51 and
52 or 54 and 55) from the separator plate.

46. Reverse the shaft on the bench. Remove
the hook type seal ring (23 or 26) from the
shaft. Remove the accelerator piston, hook
type seal rings and the reinforcing disc, disc
valve and springs in the same manner as was
done previously.

47. Disassemble the clutch hub assembly. Re­
move the spiral snap ring from the groove in the
clutch backing plate. (Illust. 43). Remove the
external snap ring (3), retainer or retainers

ISS-1050-1 (Rev. 3) 7-71

(1A), backing plate (1) and the dowel pins (21 or
24) from the clutch hub (Illust. 44 and 45). Later
backing plates (1) are splined to the clutch hubs
and do not have dowel pins or retainers.

Alternately remove the internal splined clutch
plates and externally tanged clutch plates from
the clutch hub.

NOTE: No attempt should be made to remove
the sheet metal retainers and springs contained
on the inside of the clutch hub.

CEA·83610

IIlust. 43
Removing the Clutch Hub Spiral Snap Ring.

Illust. 44
Removing Clutch Hub External Snap Ring.
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lIIust. 45
Removing Clutch Hub Backing Plate.

48. Remove the four hook type seal rings (14
or 47) from the clutch shaft.

49. Do not remove the separator plate from
the shaft unless it is damaged and a new plate
is to be installed. The separator plate is
thermally fitted on the shaft and must be re­
moved by one of the following methods to pre­
vent damaging the shaft.

In either of the following methods one of the
snap rings next to the separator plate must
first be removed.

(a) With a hack saw, saw through the sep­
arator plate from the outer diameter
through one of the six hole s and to within
approximately 1/16 to the inside diameter
of the separator plate. Caution must be
used to prevent the saw blade from mar­
ring the shaft. Place a chisel in the
groove formed by the saw cut on the outer
diameter of the separator plate. Using a
hammer, drive the chisel down into the
saw cut spreading and breaking the sep­
arator plate. This should spread the
separator plate enough to be easily slipped
off the shaft.

(b) An alternate method of removing the
separator plate is to heat the inside diam­
eter with a torch until it expands enough
to be slipped off of the shaft. The torch
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flame must never touch the shaft and no
attempt should be made to cut the separa­
tor plate from the shaft by using the torch.

6. INSPECTION AND REPAIR

1. Inspect all bearings for cracks, scores and
wear. Replace if necessary. Soak in oil,
wrap and cover until ready for assembly.

2. Inspect the gears for wear or chipped or
broken teeth. Replace if wear is excessive
or teeth are damaged .

3. Inspect the hi-Io shifter fork fingers for
misalignment or wear and the shifter fork slot
in the driving gear for wear. (Refer to Par.
2, "SPECIFICATIONS. ")

4. Inspect the condition of the hf.-Lo shifter
poppet and poppet lock springs. If they are
not within specification as described in Par.
2, "SPECIFICATIONS," they must be re­
placed.

5. Inspect the splines on the spline shaft and
the power take-off and universal joint coupling
spline on the forward clutch shaft for wear .
Replace shaft if wear is excessive. Slight
burrs can be smoothed down with a stone.

6. Remove the plugs in the ends of the clutch
shafts and flush all oil passages. Install the
plugs. Be sure all lube holes are clean and
free of obstruction. All parts of the clutch
packs should be thoroughly cleaned and reoiled
before assembly.

Remove the snap ring securing the tachometer
drive plug in the end of the reverse clutch
shaft. Remove the drive plug and inspect the
"0" ring. Reinstall the drive plug with "0"
ring and secure with the snap ring.

7. Inspect the first and second speed drive
gear thrust washers for excessive wear (refer
to Par. 2 "SPECIFICATIONS" for minimum
allowable thickness).

8. Inspect the clutch hub assembly (22, Illust.
30) and (25, Illust. 31). Lubrication holes in
the hub should be checked for possible contam­
ination by foreign particles that could interfere
with lubrication. The return springs should be
checked visually to see if they are properly
seated and not damaged. Push the spring plate
down by hand and release to check spring fa­
tigue and binding. Spring plate must return

(Continued on next page)
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6. INSPECTION AND REPAIR· Continued

immediately upon release. If any components
of the hub assembly are not functioning properly.
replace the complete hub assembly.

9. Inspect the "0" rings, sealing rings, rein­
forcing disc and disc valve of the forward and
reverse clutch packs for wear or damage and
replace parts as necessary.

NOTE: Do not mistake the loose appearance
of the separator plate "0" ring as being
stretched or deformed. It has been manufac­
tured with a greater circumference than the
separator plate.

10. Inspect the clutch plates for excessive
wear or warpage and replace if necessary.
(Refer to Par. 2, "SPECIFICATIONS" for
wear tolerance of bronze clutch plates. )

11. Using an oil stone, remove any burrs that
might damage sealing surfaces or increase
wear to close tolerance parts (Hlust. 46).

CfA-l3606

Illust. 46
Removing Burrs from Clutch Shaft.

12. DRIVE GEARSEQUIPPED WITH BUSHINGS:
Inspect the first and second speed drive gear
bushings for scoring or excessive wear. Meas­
ure the shaft O. D. where the bushing rides and
the bushing I. D. Subtract the shaft dimension
from the bushing dimension to obtain the running
clearance. If the running clearance exceeds
that shown in Par. 2, "SPECIFICATIONS" the
bushing should be replaced. If the bushing needs
replacement, install a new bushing as follows:

(a) Check the drive gear bore for scoring
or galling. Check that the leading chamfer
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of the gear is free of burrs, nicks and
sharp edges.

(b) Lubricate bushing O. D. or gear bore
with engine oil before pressing bushing
into place.

(c) Press bushing into place until end of
bushing is .030 of an inch below the edge
of the gear hub thrust surface (opposite
to clutch drum).

(d) Check bushing 1.D. (refer to Par. 2,
"SPECIFICATIONS" ).

13. The thermo by-pass valve is unnecessary
in the hydraulic systems of the torque conver­
ter and transmission and it is suggested that it
be removed. Remove and add parts as follows
to operate the hydraulic system without a
thermo by-pass valve (refer to Hlust. 47 and
legend for new parts).

(a) Disconnect the two oil cooler hoses
and the regulator valve inlet hose at the
by-pass valve housing.

(b) Remove the by-pass valve housing and
valve assembly with plug, nipples and
adapters from the nipple in the safety fil­
ter base. Remove the nipple from the fil­
ter base. Discard these parts.

(c) Install the new adapter (7) and elbow
(4) into the safety filter and connect the
oil cooler inlet hose (5).

(d) Place the new clamp (2) on the regula­
tor inlet hose (1) and install the new
adapter (3) to the hose. Install the new
elbow (4) on the oil cooler outlet hose (6)
and connect the elbow to the adapter.
Secure the clamp (2) to the safety filter
mounting bracket.

14. Flush and clean all oil lines and the oil
coolers to assure a clean hydraulic system.

15. LIP TYPE OIL SEAL: If the oil seal used
at the front of the forward clutch shaft needs
replacement, refer to Par. 7, "REASSEMBLY"
under "Transmission Case and Cover" for the
proper method of installing a new oil seal.

METAL FACE TYPE OIL SEAL: If this oil
seal (used on earlier transmissions) was found
to be serviceable, the instructions on the proper
method for handling this oil seal must be fol­
lowed (refer to Par. 7, "REASSEMBLY" under
"Transmission Case and Cover!').
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CEA-84395

Illust. 47
Hydraulic Hose Connections without Thermo By-Pass Valve.

1. Regulator valve inlet hose.
2. Hose clamp (308 576Rl).
3. Hose adapter (606 291C91).
4. Elbow (296 406R91) (2 Req'd).
5. Oil cooler inlet hose.

Procedure for Servicing and Adjusting
Tapered Roller Bearings

(Ref. Letters Refer to IIlust. 48)

The tapered roller bearings and spacer are
furnished as a matched unit, so a definite
procedure for adjustment of the tapered roller
bearings, due to normal wear, must be fol­
lowed.
1. Assemble the complete bearing assembly
on a flat surface (surface plate).

2. Place a weight (20 pounds minimum) on top
of bearing assembly as shown in Illust. 48.
This will keep the rollers in alignment.

NOTE: Be sure to place parallels or spacers
on the bearing, and then rest the weight on
top of the parallels or spacers. This is done
so the weight is free from touching the bear­
ing cone or rollers and the proper thrust is
given. The same must be done between the
bottom surface of the bearing cup and the sur­
face plate (I1lust. 48). Bottom parallels must
be of equal thickness.
3. Rotate the cones (C) to a minimum of four
revolutions in each direction.

6. Oil cooler outlet hose.
7. Hose adapter (336 l82Rl).
8. Safety filter.
9. Converter-to-safety filter

inlet hose.

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

5. Slide the dial indicator off the cup (D) care­
fully. (Do not disturb the indicator reading. )

6. Remove the weight, parallels, cup (D) and
spacer (B). Replace the cup (D), parallels and
weight. (Do not replace the spacer (B). )

7. Repeat the rotation of the cones (C) and
slide the dial indicator on the cup (D). Be
careful to get an accurate reading from the dial
indicator. Check at three different points.

8. The factory end play specification in a new
bearing assembly is .008 :I:: .001 inch. If the
reading on the dial indicator shows a greater
drop than the maximum factory set end play
(. 008 :I:: • 001 inch), grinding or lapping of the
spacer (B) is necessary. The amount to be
ground off of the spacer is the difference be­
tween the indicator reading and the factory set
end play.

A bearing assembly that is heavily pitted or
scored must not be salvaged.
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r=:Weight 20 lbs. minimum
1---Dial indicator.001"
I

Spacer----­
"B"

Parallel

----Cup"D"

lIIust _ 48
Adjustment of Tapered Roller Beorings_

7. REASSEMBLY

Forward and Reverse Clutch Shafts
(Ref. Nos. Refer to IIlust. 30 and 31)

NOTE: The inner races for the reverse
clutch shaft front and rear bearings or for­
ward clutch shaft rear bearing must be heated
to 2750 F for approximately 45 minutes be- I
fore assembling on the shaft.

1. If the separator plate (37 or 40) was re­
moved, install the new plate as follows. On
plates with the swaged type guide pins, be sure
the three pins (Illust. 42) are pressed and
wedged into the plate and extend an equal dis­
tance on both sides of the plate.

Be sure one of the snap rings (27 or 30) is in­
stalled on the shaft. Heat the separator plate
in oil to 3500 F to 4000 F for approximately
15 to 20 minutes. This should allow the sepa­
rator plate to drop onto the clutch shaft flush
against the snap ring. Install the other plate
snap ring (27 or 30) and allow the plate to cool.

NOTE: Force must not be used at any time
in attempting to install the separator plate.
After the plate has cooled, it must be checked
for warpage.

2. Be sure the pipe plugs (34 and 40) in both
ends of the forward clutch shaft and plug (47)
in the rear of the reverse clutch shaft are in-
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stalled below, flush with end of shaft. Be sure
the tachometer drive plug (16) with "0" ring
(15) has been installed and is held securely in
the f r ont of the reverse clutch shaft with an
internal snap ring (17).

3. Place the shaft on end. Install an inner
and outer clutch pack release spring (51 and
52 or 54 and 55) (if equipped) into each of the
three spring bores in the separator plate.

4. SEPARATOR PLATE WITH SWAGED
GUIDE PINS: Install the reinforcing disc (31
or 34) and disc valve (30 or 33) over the guide
pins in the separator plate. If disc (31 or 34)
has protruding tabs, install discs as shown in
Illust. 49.

SEPARATOR PLATE WITH SHOULDER TYPE
GUIDE PINS: Install the reinforcing disc (31
or 34) so the three protruding tabs are down
toward the separator plate (Illust. 49). Install
the disc valve (30 or 33) on the reinforcing disc.

NOTE: If replacement of the reinforcing disc
was necessary, be sure the same type disc
is used on each side of the separator plate.
New discs with protruding tabs will work
with swaged type separator plate but must
not be intermixed with earlier type disc
within a final clutch pack. Reinforcing discs
without protruding tabs will not work with
separator plate with shoulder type guide pins.
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NOTE: The reinforcing disc is of heavier gauge
metal and contains six oil passage holes. The
reinforcing disc must be assembled next to the
separator plate (Illust. 42).

5. Install 2 hook type seal ring (23 or 26) on
the shaft in the groove nearest the separator
plate. Position the accelerator piston (29 or
32) over the clutch shaft until it is past the
snap ring groove and install the snap ring (27
or 30). Install the hook type seal ring (28 or
31) on the accelerator piston (Illust. 41).

Reinforcing discs
Protruding tabs

Separator pI a te
CE-87571

Illust. 49
Reinforcing Disc Installation Drawing.

.,
6. Place the shaft on a bench with the opposite
end up. Install the dowel pins in the separator
plate. On separator plate with shoulder type
pins (32A or 35), position the reinforcing
disc and disc valve installed previously so the
pins enter the openings provided in the disc
and valve. Repeat Steps 3, 4 and 5.

7. Place a hook type seal ring (23 or 26) in
the clutch shaft groove near each accelerator
piston (Illust. 40).

Place the "0" ring (33 or 36) into the groove on
the separator plate and apply a low melting,
non-fibrous grease around the "0" ring.

8. Remove the brazing rod or "0" ring (used
in piston housing removal) from the snap ring
groove in the piston housing. This groove does
not have to be filled for installing the piston
housing.
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9. Place the clutch shaft on end so the wood­
ruff key groove in the shaft is down. Position
the piston housing (41 or 42) over the shaft
until it contacts the separator plate "0" ring.
Pull the excess of the "0" ring into a small
loop in one area as shown in I1lust. 50, posi­
tioning the rest of the "0" ring against the in­
side diameter of its groove. Allow the cham­
fer on the leading edge of the piston housing
to cover as much of the "0" ring as possible
and feed the excess loop of the "0" ring back
into its groove. Push the piston housing over
the "0" ring and the separator plate.

"0"

CEA-83601

lIIust. 50
Positioning "0" Ring for Piston

Housing Installation.

NOTE: Do not force the piston housing into
position. Allow the chamfer of the housing
to compress the seal rings and move the
housing slowly over the separator plate "0"
ring. Rough handling of the housing can re­
sult in a broken seal ring or cut "0" ring.

10. Reverse the shaft assembly on the bench.
Install the lathe cut seal ring (26 or 29) into
the groove in the force piston (25 or 28). Po­
sition the force piston on the clutch shaft and
engage it into the piston housing. Care must
be taken to prevent damage to the lathe cut
seal ring (Illust. 51).

(Continued on next page)
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7. REASSEMBLY - Continued

Forward and Reverse Clutch Shafts - Continued
(Ref. Nos. Refer to Illust. 30 and 31)

CEA-83608

Illust. 51
Installing the Force Piston.

As the force piston contacts the piston hook
type sealing ring on the clutch shaft and accel­
erator piston, rotate the piston and allow the
chamfer on the force piston to compress the
sealing rings. Do not force the force piston
over the sealing rings.

11. After the force piston has cleared the snap
ring groove in the piston housing, install the
snap ring (24 or 27) (I1lust. 39).

12. Alternately install one internally splined
bronze clutch plate and one externally tanged
steel clutch plate on the clutch hub (22A or 25A).

NOTE: The bronze faced clutch plates must
be thoroughly oiled (with same oil as used in
the transmission) prior to assembling on the
clutch hub. Because the sintered bronze
facing is porous and absorbs oil, a light oil­
ing with an oil can may not be sufficient.
Whenever possible, the plates must be
soaked, for at least two minutes, in a con­
tainer of clean transmission oil. If facilities
are not available for soaking, a heavy oiling
on both surfaces may be sufficient.

13. Install the splined backing plate (1) into
position on the clutch hub. On earlier as sern r

blies without the splined backing plate, position
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the dowel pins (21 or 24) into the hub and in­
stall the backing plate so it is properly indexed
over the dowel pins (I1lust. 45). Place the snap
ring retainer or retainer s (1A) (if equipped) on
the hub. Install the snap ring (3) on the hub to
secure the backing plate and install the internal
spiral snap ring (2) into the groove in the back­
ing plate (I1lust. 43 and 44).

14. Be sure the small hole in the sheet metal
retainer is in line with the through hole in the
clutch hub (illust. 52). On assemblies with the
splined backing plate, the hole and punch mark
must be aligned. Position the clutch hub assem­
bly onto the shaft by properly aligning the sheet
metal retainer and hub splines to the clutch "".
shaft splines (Illust. 37). ,

NOTE: When positioning the clutch hub as­
sembly on the shaft, the splines of the re­
tainer will engage the shaft splines first.
The splines of the hub, which can be moved
separately, may move slightly out of line
with the shaft splines. If this happens, and
the hub will not go down on the shaft, turn
the hub very slightly in either direction until
the splines engage. Do not turn the hub so
the two holes (refer to Illust. 52) become
misaligned. To do so will cock the springs,
causing them to bind and even pop off their
seats.

15. Compress the hub assembly to install the
two clutch hub retainers (4) onto the shaft and
secure them with the two cap screws (2lA or
24A).

Hole in
clutch hub

Hole in sheet
metal retainer

Illust. 52
Clutch Hub Assembly.
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16. Assemble and install the r emaamng clutch
hub assembly as described in Steps 12 through
15.

17. Place the shaft on end so the woodruff key
groove in the shaft is up.

18. Place the clutch spacer (5) against the
clutch hub so the slots of the spacer fit over the
flats of the cap screws (2lA or 24A). Install
the thrust washer (6) and washer spacer (7)
over the end of the shaft until they are up
against the clutch spacer (5).

19. DRUMAND GEARASSEMBLYWITH
ROLLER BEARINGS: Install the two caged
roller bearings (9A) over the clutch shaft and
against the washer spacer (7). Position the
second speed gear and drum assembly (44 teeth)
over the shaft, indexed on its outside diameter
with the externally tanged clutch plates and
flush with the spacer (7) on its inside diameter
(Illust. 53).

DRUMAND GEARASSEMBLYWITH BUSHING:
Position the second speed gear and drum assem­
bly (44 teeth) with bushing over the shaft, index­
ed on its outside diameter with the externally
tanged clutch plates and flush with the spacer (7)
on its inside diameter (Illust. 53).

20. Install the second speed gear thrust washer
(10), and gear key (36 or 38) on the shaft.

21. Place the clutch shaft in a press as shown
in I11ust. 53 and press the reverse drive gear
(12) or the reverse driven gear (11) over the
woodruff key.

IIlust.53
Installing the Reverse Driven Gear.
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NOTE: The gear (11 or 12) must be installed
with the long taper of the gear hub up.

22. REVERSE CLUTCH SHAFT: Install the
heated inner race of the bearing (12) on the
shaft and use the press to hold the inner race
in position until it cools. Secure with the snap
ring (13).

23. Place the shaft assembly on end so the
reverse drive gear or reverse driven gear is
down.

24. Position the clutch spacer (5) on the clutch
hub so the slots of the spacer fit over the flats
of the cap screws (21A or 24A). Install the
thrust washer (6) and washer spacer (7) over
the end of the shaft until they are up against the
clutch spacer (5).

25. DRUMAND GEARASSEMBLYWITH
ROLLER BEARINGS: Install the two caged
roller bearings (9A) over the clutch shaft and
against the washer spacer (7). Position the
first speed gear and drum assembly (33 teeth)
over the shaft, indexed on its outside diameter
with the externally tanged clutch plate and
flush with the spacer (7) on its inside diameter.

DRUMAND GEARASSEMBLYWITH BUSHING:
Position the first speed clutch drum and gear
assembly (33 teeth) with bushing over the shaft,
indexed on its outside diameter with the exter­
nally tanged clutch plates and flush with the
washer spacer on its inside diameter.

26. Install the thrust washer (43 or 44) on the
shaft so the slot engages the dowel pin (37A or
41) (Illust. 54).

27. Install the heated inner race of the rear
bearing (44 or 45) on the shaft and use the
press to hold the inner race in position until it
cools. Secure with snap ring (45 or 46) (lllust.
54).

Illust. 54
Installing the Rear Bearing Inner Race.
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7. REASSEMBLY· Continued

Forward and Reverse Clutch Shafts. Continued
(Ref. Nos. Refer to Illust. 30 and 31)

28. Check the gear and drum assembly end
play. Move the gear and drum assembly away
from the thrust washer (lO, 43 or 44) as far as
possible. Measure the clearance between the
gear and thrust washer using a feeler gauge
(Il1ust. 55). The clearance obtained must be
within the limits shown in Par. 2, "SPECIFI­
CATIONS." Check the gear and drum assembly
end play on the opposite side of the clutch shaft
in the same manner. If the clearance obtained
on either of the assemblies is above or below
the specified clearance, the clutch shaft must
be disassembled and the thrust washer, gear
and drum assembly and clutch shaft inspected.
Replace the part or parts necessary to bring
the end play within the limit specified.

First speed gear
and drum assembly

CEA-83600

JIIust. 55
Checking Gear and Drum Assembly End Play.

29. Install the hook type seal rings (14 or 47)
in the grooves of the clutch shaft.

Pinion Shaft
(Ref. Nos. Refer to lIIust. 27)

NOTE: Heat the inner race of the rear bearing
to not more than 3000F and the driven gears
to not more than 4000F before installing on
the shaft.

ISS-1050-1 (5-68)

30. Install the gear key (31) in the keyway
closest to the spline. Position the low range
driven gear (28) (gear with the larger outside
diameter) in a press so the short taper of the
gear hub is up. Place the shaft in the gear
aligning the gear key with the keyway in the
gear and press the shaft into the gear until the
shaft shoulder bottoms on the gear (Illust. 56).

lIIust. 56
Installing the Low Range Driven Gear.

31. Position the rear bearing inner race
(Illust. 57) on the shaft. Press the inner race
on the shaft and hold until it cools.

32. Install the remaining gear key (31). Posi­
tion the high range driven gear (27) in the
press so the long taper of the gear hub is up.
Place the shaft in the gear aligning the key and
keyway and press the shaft into the gear until
the low range gear bottoms on the high range
gear (Illust. 57).

33. Install the rear spacer (26) on the shaft
until the slot in the spacer engages the high
range gear key. Install the front spacer (25)
over the locating pin (30) in the shaft (Illust.
28).
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IIlust. 57
Installing the High Range Driven Gear.

Spline Shaft
(Ref. Nos. Refer to Illust. 27)

NOTE: Heat the front and rear bearing inner
races to not more than 3000F. and the first
and second speed driven gears to not more than
4000 F. before installing on the shaft.

34. Install the front snap ring (7) in the third
snap ring groove from the threaded end of
shaft. Place the first speed driven gear (6)
(gear with larger outside diameter) in a press.
Press the shaft (threaded end up) into the gear
until the snap ring bottoms on the gear (I1lust.
58).

35. Install the hi=Lospeed driving gear (8) so
the shift collar is up. Install the second speed
driven gear inner snap ring (9) (Illust. 58).
Remove the shaft from the press and install
the rear snap ring (7) next to the gear (6).

36. Place the second speed driven gear (10) in
a press and press the shaft into the gear until
the inner snap ring (I1lust. 58) bottoms on the
gear (Illust. 59). Install the outer snap ring
(9) (Illust. 60).

(Continued on next page)
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Inner
snap r

IIlust. 58
Hi-Lo Speed Driving Gear Installed.

IIlust. 59
Installing the Second Speed Driven Gear.
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7. REASSEMBLY· Continued

Spl ine Shaft· Continued
(Ref. Nos. Refer to lIIust. 27)

37. Position the shaft in the press supported
by the first speed driven gear. Press the front
bearing inner race on the shaft (lip of race
down) until it bottoms and hold in place until it
cools (I1lust. 60).

Bearing
inner rae

III"st.60
Installing Front Bearing Inner Race.

38. Reverse the shaft in the press and press
on the rear bearing inner race until it bottoms
on the shaft and hold in position until it cools.
Secure the bearing race with the snap ring (3).

Transmission Case and Cover

39. Install the reverse clutch shaft and the
spline shaft rear bearing outer races into the
transmission case until the lips of the bearing
races bottom on the case shoulder. Install the
pinion shaft rear bearing outer race into the
case until it bottoms and secure with the inter­
nal snap ring (32, Illust. 27).

Install the hydraulic manifold (Illust. 10) to the
transmission case and install the forward
clutch shaft rear bearing outer race until the
lip of the bearing race bottoms on the flange of
the manifold. Remove the hydraulic manifold.

ISS-1050-1 (5-68)

40. Both the ball bearing for the forward
clutch shaft and the straight roller bearing
outer race for the spline shaft should be
pressed in the transmission front cover until
they bottom against a shoulder in their respec­
tive bores. If the reverse clutch shaft outer
race was removed, or if a new one is to be
installed, it should be installed with the lip of
the outer race facing up. Press it in until the
lip is not more than 1/4 inch past the start of
the bore. The proper distance will be ad­
justed later with the shims (Illust. 61).

41. Place the forward clutch shaft in a press
and let the lower end of the shaft rest on
blocks. Do NOT rest the clutch shaft on the
gears. Position the transmission front cover
so the ball bearing is over the shaft. Then
place a sleeve over the shaft that has an 1.D.
that will rest on the face of the inner race of
the bearing. It should be deep enough to allow
the bearing to be pressed all the way on the
shaft before bottoming out. Support the trans­
mission front cover by hand while the bearing
is being pressed on the shaft. The bearing
should bottom against the reverse drive gear.
Then install the snap ring (11, Illust. ,30)
(Illust. 61).

lIIust. 61
Installing the Forward Clutch Shaft.

42. Place the sealing ring on the bevel pinion
shaft front bearing cage. Install the bearing
cage with the two tapped holes for the retainer
lock at the bottom (Illust. 62).
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lIIust. 62
Installing the Pinion Shaft Front Bearing Cage.

Spline shaft

, 1

Hi-Lo
shifter
shaft ....._-<- __",.,,- __ -....-" ..

lIIust. 63
Installing the Hi-La Shifter Shaft and Fork.
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43. Place the front cover in the stand or on
blocks as the forward clutch shaft is up. Set
the spline shaft into the front cover (Illust. 63).

44. Install the hr-Lo shifter fork on the sliding
gear with the long part of the fork hub facing
toward the front cover. Slide the shifter shaft
through the bushing in the front cover and
through the shifter fork until the slot in the
chart is in the center of the fork. Secure the
fork to the shaft with a cap screw, washer and
nut. If the shifter shaft is tight entering the
fork, block the shaft and tap the fork into place
(Illust. 63).

45. Set the pinion shaft in the front cover al­
lowing the front spacer to rest on the bearing
cage. Install the reverse clutch shaft (Illust.
64).

Illust. 64
Installing the Reverse Clutch Shaft.

NOTE: Later transmission cases are equipped
with two pipe plugs in the rear of the case.
Remove these plugs to provide a visual means
for aligning the spline shaft and reverse clutch
shaft rear bearing cones with their cups as the
case is lowered into position. After the case
is seated and secured, install the two pipe
plugs.

I
46. Place a jack or blocks under the hi-Io
shifter shaft to raise the shaft to its highest
position (Illust. 63 and 65). Then install a
new transmission cover gasket. Begin to lower
the transmission case over the four shafts.
The case should be lowered so that the hi=Io
shifter shaft starts into the hole provided for it
in the transmission case. Then continue to

(Continued on next page)
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7. REASSEMBLY· Continued

Transmission Case and Cover· Continued

lower the transmission case until it rests
against the top of the shafts. Joggle the case
until the rear bearings are properly seated
(Illust. 65). Secure the case to the cover with
cap screws, washers and nuts.

IIlust. 65
Installing the Transmission Case.

47. Position the transmis sion in the stand or
on blocks so the front cover is up.

48. FORWARDCLUTCH SHAFT WITHMETAL
FACE TYPE OIL SEAL: If this oil seal was
inspected and found serviceable, the following
method of handling this oil seal must be used:

A. Be extremely careful not to nick either
seal face.

B. Clean seal faces just prior to their
contacting each other.

1. It is usually easier to clean these
faces when they are dry.

2. Coat the seal rotor face with
Molykote to permit a few minutes
running until the oil can reach the
seal faces. Some of this is likely
to rub off during the final cleaning.

3. Clean rags should be used to wipe
the seal faces. If oil is used to wipe
the seal faces, it must be clean and
be kept in a closed container.

C. Install the oil seal rotor with "0" ring
(14, Illust. 30) on the clutch shaft being
sure to engage the slot in the rotor with
the locating pin (35). Install the "0"
ring (16) on the oil seal housing.

FORWARDCLUTCH SHAFT WITH LIP TYPE
CONVERSIONOIL SEAL (Refer to Illust. 66):

IS5-l050-l (5-68)

If this seal is being installed for the first time,
be sure to remove and discard the dowel pin
(35, Illust. 3D)from the shaft. Before instal­
ling the wear sleeve, check that the shaft
surface is clean and free of rust. Heat the
wear sleeve from 250°F to 300°F by submerg­
ing it on hot oil. Install the wear sleeve on
the shaft until it is .10 of an inch from the bear­
ing snap ring (Illust. 66). Install the oil seal
into the rear of the housing until it is positioned
as shown in Illust. 66. The oil seal must be
installed with the part number facing to the
outside. Install the "0" ring on the housing.

FORWARDCLUTCH SHAFT WITHLIP TYPE
OIL SEAL WITHOUTWEARSLEEVE: Install
the oil seal (15A) into the rear of the housing
(17A) until it is flush with the housing rear
face and the seal part number is toward the
inside of the housing. Install the "0" ring on
the housing (Illust. 30).

49. Install the oil seal housing with the seal
and "0" ring over the forward clutch shaft and
secure to the front cover (illust. 67).

50. Place a jack or some blocks under the
pinion shaft and raise the shaft the full length of
its travel.

51. Heat the pinion shaft front bearing cones
to not more than 2500F. for approximately 15
minutes before installing.

52. Install the inner bearing cup of the pinion
shaft front bearing into the bearing cage so the
large diameter of the taper is up. Be sure the
cup bottoms squarely in the cage (Illust. 67).

JIIust. 66
Forward Clutch Shaft with Lip Type

Conversion Seal.
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CEA-,:ii,~Aj• r»
JIIust. 67

Installing Pin ian Shaft Front Bearing
Inner Cup.

53. Install the front bearing inner cone (cone
with the larger 1.D. ) on the pinion shaft so the
large diameter of the taper is up. Place the
bearing spacer on the inner cup (Illust. 68).

54. Install the outer cone on the shaft (small
diameter of the taper up) until it bottoms on
the inner cone. Install the outer cup until it
bottoms on its cone.

lIIust. 68
Installing the Pinion Shaft Front Bearing

Inner Cone.

55. Install the front bearing plate (Illust. 15)
and a new nut on the spline shaft. Install a new
nut on the front of the bevel pinion shaft.

56. Place the transmission assembly on the
bench so the shafts are horizontal with the
bench.

57. Install a 3/4 inch square drive breaker
bar with an extension in the rear of the pinion
shaft to keep the shaft from turning and tighten
the front nut. Then tighten the spline shaft
front nut while keeping the pinion shaft from
turning (Illust. 15). Both nuts must be torqued
from 500-550 ft. -lbs.

NOTE: If the spline shaft turns when tightening
the front nut, the hi-lo range driving gear is in
neutral and should be moved into either high or
low range.

58. Place the sealing ring on the spline shaft
bearing cup and secure the cap to the front
cover (Illust. 69).

59. Place the sealing ring in the groove on the
pinion shaft front bearing retainer. Then
screw the retainer into the bearing cage until
it stops. Use a socket and torque wrench and
tighten the retainer from 300-350 ft. -Tbs ,
(Illust. 69).

60. Install the retainer ·plug with gasket on the
retainer (Illust. 69).

lIIust. 69
Installing the Retainer Plug and Gasket.

61. Install the retainer lock. Then remove
the cap screws securing the bearing cage and
slide the split shims into place. The original
shim thickness that was removed must be re­
installed (Illust. 70). Secure the cage to the
transmission cover.

(Continued on next page)
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7. REASSEMBLY· Continued

Transmission Case and Cover· Continued

NOTE: If the pinion shaft front bearing, prrnon
shaft, bevel pinion and the drive bevel gear in
the steering planetary are to be reused, it will
not be necessary to check the pinion shaft end
clearance as long as the original shims are in­
stalled. However if a new or reworked bear­
ing, new shaft, pinion or bevel gear is in­
stalled, adjust for end clearance and backlash
after the transmission is installed. (Refer to
"STEERING SYSTEM," Section 7. )

IIlust. 70
Installing the Pinion Shaft Front Bearing

Cage Shims.

62. If a new transmission case or cover has
been installed or any reverse clutch shaft
bearings or gears replaced, it will be neces­
sary to check the end play in the reverse
clutch shaft. If it was not necessary to re­
place any of these parts, using the original
shims will result in the proper end play.

63. Check the reverse clutch shaft end play.

A. TRANSMISSIONSWITH SHIMSBE­
TWEEN FRONT COVER ANDHYDRAU­
LIC MANIFOLD:

Push the clutch shaft in until the rear
bearing cone bottoms in the bearing
cup. Place shims totaling approxi­
mately .060 inch over the end of the
reverse clutch shaft and secure the
clutch shaft manifold (19, Illust. 31)
to the front cover using standard
torque. Remove the clutch shaft

[SS-1050-l (Rev. 3 7-71)

manifold and shims. Mount the base
of a dial indicator on the front cover,
place the indicator pointer on the end
of the clutch shaft and set the indica­
tor at zero (Il1ust. 71). Pull out on
the clutch shaft and take a reading.
The difference between the proper end
play (refer to Par. 2, "SPECIFICA­
TIONS") and the indicator reading is
the amount of shims to be removed
from the shim pack. Using the re­
maining shims should obtain the
proper reverse clutch shaft end play.

B. TRANSMISSIONSWITH SHIMSBE­
TWEEN FRONT BEARINGCUP AND
MANIFOLD FLANGE:

Push the clutch shaft in until the rear
bearing cone bottoms in its cup. Se­
cure the manifold (19, Illust. 31) to
the front cover using standard torque.
DO NOT install shims (18). Remove
the manifold. Mount a dial indicator
on the front cover, place the indica­
tor pointer on the end of the shaft
and set the indicator at zero (Illust.
71). Pull out on the shaft and take
a reading. The difference between
the proper end play (refer to Par. 2,
"SPECIFICATIONS") and the indicator
reading is the amount of shims to be
used to obtain the proper end play.

IIlust.71
Checking Reverse Clutch Shaft End Play.
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• 64. REVERSE CLUTCH SHAFT: Install the
proper amount of shims on the hydraulic mani­
fold or against the front bearing cup (depending
on transmission model). On later models be
sure the "0" rings (49) and the sealing ring (48)
are properly seated to the manifold (I1lust. 31).
Secure the manifold to the front cover. Be
careful not to damage the sealing rings on the
shaft as the manifold is passed over them
(must. 13).
65. Heat the bevel pinion gear to 4000 F for one
hour and place it on the splines of the bevel
pinion shaft. Make sure the gear is pushed
back against the inner race of the rear bearing
while it is cooling. Do.tlQI put the new retainer
nut on the shaft for 15 to 20 minute s or the
plastic portion of the elastic nut will melt. When
the nut is installed, tighten it from 500-550
ft. -Ib s , To do this, the shaft should be held
by the torque wrench. Turn the nut with an
open -end wrench.

•
66. Be sure the "0" rings and sealing rings
are properly seated in the forward clutch shaft
manifold and carefully guide the manifold over
the clutch shaft sealing rings. Secure the mani­
fold to the transmission case (I1lust. 72).

• 67. Install the "0" ring on the rear of the
transmission case (I1lust. 72).

•
Illust. 72

Installing Forward Clutch Shaft Manifold.

lii·Lo Shift Lever Assembly
(Ref. Nos. Refer to lIIust. '9)

•
68. Install the shifter poppet (15) and spring
(14) in the shifter housing and secure with the
pipe plug (12) and gasket (13). Place the
poppet lock (16) in the shifter housing so it en­
gages the poppet. Install the spring (36) and
secure with pipe plug (12) and gasket (13)
(Illust. 10).

Page 43

69. Install the shifter housing and gasket (24)
to the front cover (27) and secure with cap
screws and washers (Illust. 73).

70. MECHANICALLY CONTROLLED TRANS­
MISSION: Connect the shifter lock tube (17) to
the hi-lo shifter housing and to the top of the
transmission cover (Illust. 73).

lIIust. 73
Installing the Shifter Lock Tube

(Mechanically Controlled Transmi ssion).

71. Install the swivel cap (8), spring washer
(7), spring (6) and spring stop (5) over the
top of the shift lever and secure by installing
a rivet through the shift lever and spring stop.

72. Insert the shift lever in the shifter housing
(10) until you feel the lever (9) engage the slot
of the shifter rod in the bottom of the housing.
Secure the lever to the housing with the swivel
shaft (26).
73. Place the shifter lever boot (3) over the
top of the lever and secure with the clamps.
Install the shift lever ball (1).

8. INSTALLATION

1. Remove the cover from the opening in the
rear main frame. Apply a thin film of Moly­
kote type "G" to both ends of the forward clutch
shaft.
2. Install and secure the main regulating valve
and range selector valve assemblies to the
transmission case. On hydraulically controlled
transmissions connect the inlet hose (6, Illust •
8) extending from the hydraulic manifold (1,
Illust. 6) to the hi-lo shifter housing.

(Continued on next page)
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8. INSTALLATION. Continued

3. Be sure the "0" ring (35, Blust. 9) on the
rear of the transmission case and sealing ring
(50, Illust. 30) on the forward clutch shaft hy­
draulic manifold are properly seated (Illust.
72). Attach a hoist to one of the main regulat­
ing valve mounting holes and one of the upper
transmission cover-to-transmission case
mounting holes. Hoist the transmission into
position and secure it to the rear main frame
with the locking cap screws. On earlier units,
install on the rear main frame studs and secure
with the nuts. Install the main regulating valve
and transmission cover mounting bolts and
washers.

4. Connect the steering brake pull rods (2,
Illust. 6) at each of the bellcranks. Connect the
operating rod to each of the steering boosters.

5. Connect the hoses and tubing to the main
regulating valve (3, Illust. 6) and the trans­
mission case that had to be removed to facili­
tate transmission removal.

"'ust. 74
Hydraulic Hose Installation Drawing.

1. Pressure filter.
2. Pump inlet on converter housing.
3. Pressure filter outlet-to-regulator

inlet hose.
4. Regulator drain hose.
5. Transmission case.
6. Transmission main regulating

valve assembly.
7. Reducing tee.

IS8-l050-l (Rev. 3 7-71)

•
CAUTION: IT IS POSSIBLE TO CROSS
THE CONNECTIONS OF THE HOSES (3
AND 4, ILLUST. 74) AT THE TRANS­

MISSION CASE AS BOTH THESE HOSES
HAVE THE SAME SIZE FITTINGS. IF THESE
HOSE CONNECTIONS ARE SWITCHED, AN
UNRELIEVED PRESSURE BUILD- UP WILL
OCCUR BETWEEN THE CONVERTER PUMP
AND THE REGULATOR WHEN THE ENGINE
IS STARTED. THIS PRESSURE, WHICH
BUILDS UP IMMEDIATELY, MAY FORCE
THE PRESSURE FILTER CASE AND HOLD­
DOWN BOLT OFF THE FILTER BASE.
THEREFORE, IT IS IMPERATIVE THAT
WHEN THESE HOSES ARE CONNECTED
THEY BE TRACED WITH THE HAND FROM
ONE CONNECTION TO THE OTHER TO BE
SURE THEY ARE INSTALLED TO THE PRO­
PER PORTS AS SHOWN IN ILLUST. 74.

6. LOADERS ONLY: Connect the equipment
pump outlet rear tube at the control valve.
Secure the tube mounting bracket to the top of
the transmis sion case.

7. MECHANICALLY CONTROLLED TRANS­
MISSION: Connect the transmission gear
selector lower links to the lever on the range
selector valve.

HYDRAULICALLY CONTROLLED TRANS­
MISSION: Install new "0" rings in the hydrau­
lic manifold counterbores and secure the mani­
fold (1, Illust. 6) to the bottom of the control
tower.

8. Remove the covering from the flywheel
housing. Connect a hoist to the converter
housing as was done in removal and position
the converter against the flywheel housing.
Secure with the cap screws and washers and
remove the hoist and eyebolts. Install the two
center cap screws and washers in the input
pump inspection cover (1, Illust. 7 or 8).

9. Connect the hoses and tubing between the
converter, transmission and oil cooler that
had to be disconnected to facilitate converter
removal. Refer to the "CAUTION" following
step 5 when connecting hose (4) at point (2)
(Illust. 74).

10. Install the transmission drive yoke (18,
Illust. 30) on the splines of the forward clutch
shaft. Secure the universal to the drive yoke
and to the torque converter output flange.
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•

CAUTION: REMOVE THE WIRE OR
TAPE USED TO KEEP THE BEARINGS
FROM FALLING FROM THE SPIDER

TRUNNIONS. IF INSTALLING A NEW SPIDER
AND BEARING ASSEMBLY, REMOVE THE
SOFT IRON STRAP ATTACHED TO THE
BEARING CAPS. THIS WILL ELIMINATE
THE POSSIBILITY OF THE STRAPS OR
WIRE BREAKING LOOSE FROM THE CAPS
AND CAUSINGPERSONAL INJURY WHEN
THE ENGINE IS RUNNING.

".
,

11. LOADERS ONLY: Position the equipment
pump in the converter housing transferring the
hoist sling as was done in removal and secure
the pump with the mounting bolts. Connect the
outlet line to the bottom of the pump.
12. Install the rear cover to the underside of
the front frame.

13. If equipped with a test connection header
block (10, Illust. 8), connect the three connec­
tion tubes to the main regulating valve (3,
Illust. 6).

14. VERTICAL PRESSURE FILTER: Secure the
pressure filter base to the front frame. Install
the clutch pressure gauge tube (11, Illust. 8).
On earlier units the tube connects to the main
regulating valve, on later units to the pressure
filter base. Connect the pressure filter inlet
hose (9, Illust. 7 or 8) at the filter base.

HORIZONTAL PRESSURE FILTER: Install and
secure the pressure filter assembly. Connect
the hydraulic lines at the filter base.

IS. LOADERS ONLY: Insert the rear of the
equipment pump inlet tube (4, Illust. 7) into
the hose connection and secure with hose
clamps. Connect the front end of the tube at
the top of the equipment pump with the clamp
halves.

TD-20 SERIES B TRACTOR ONLY: Install and
secure the inlet tube (4, Il.lust , 8) between the
connecting hose (S) and the equipment pump.
Connect the outlet hose at the pump.

16. Position the seat support bar (with suction
filter and steering levers attached) on the front
frame mountings and secure with the cap screws
and washers.

17. Connect the hoses at the suction filter (7,
Illust. 7 or 8). On earlier units, tubing was
used instead of hoses. On these units, connect
the flexible couplings (3, Illust. S) at the
suction filter inlet and at the suction tee (refer
to Section 1, "GENERAL" for the proper
method of installing a flexible coupling).

18. Connect the steering brake pull rods (2,
Illust. 6) and the booster valve operating rods
at the steering levers. Connect the steering
booster return springs (S, Illust. 6) at the
bellcranks and seat side sheets.
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19. VERTICAL PRESSURE FILTER: Position
the element and spring on the pressure filter
base. Be sure the "0" ring on the hold -down
bolt and in the filter case are in place and in
good condition and secure the filter case (8,
Illust. 7 or 8) to the base using a maximum of
55 ft. -lbs. on the hex+hd type hold-down bolt
or from 10-15 ft. -lbs. on the cross bar type
hold -down bolt.

20. Position the platform support (2, lllust.
7 or 8) (with decelerator cylinder (if equipped)
and control linkage attached) between the front
frame side members and secure to the front
frame with the cap screws and washers. Con­
nect the governor control linkage that had to
be disconnected to facilitate removal of the
platform support. If equipped with a deceler­
ator cylinder, secure the cylinder at the rear
to the seat support bar with the cap screw and
washers. Then install the cylinder lines (S,
Illust. 7).

21. Install and secure the seat front support to
the seat support bar and seat side sheets with
the cap screws, lock washers, flat washers
and nuts.

22. Install and secure the LH and RH front
platforms. Connect the pick-Up lever rod (10,
Il.Iust , 7) to the decelerator pedal with the end
pin and cotter.

23. MECHANICALLY CONTROLLED TRANS­
MISSION: Check that the transmission gear
selector hand lever and linkage is in proper
adjustment (refer to Par. 9, "SELECTOR
HAND LEVER ADJUSTMENTS AND STALL
TORQUE CHECK"). Do not perform the "stall
torque check" at this time.

24. Position the brake pawl operating lever so
it engages the brake pedal pawl and enters the
opening in the seat front support. Install the
two guides and two flat washers between the
seat side sheet and the operating lever and se­
cure the guides to the seat side sheet with the
nuts and lock washers. Install the equipment
control valve side cover on the RH fender.

2S. Install the batteries and battery support
(4, Illust. 6). Connect the battery cables.

26. Install and secure the seat frame. Install
the seat bottom cushion.

27. Be sure the drain plugs are installed. Fill
the rear frame with the proper grade of oil as
specified in the operator's manual. Fill an-I
vent the equipment hydraulic systerr. C!,S cI, ..
scribed in the pertinent instruction manual. •

(Continued on next page)
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8. INSTALLATION. Continued

•

CAUTION: BEFORE STARTING THE
ENGINE, BE SURE ALL THE FLOOR
PLATFORMS ARE IN PLACE. AS SOON

AS THE ENGINE STARTS, OBSERVE THE
TRANSMISSION CLUTCH OIL PRESSURE
GAUGE ON THE DASH. IF THE NEEDLE
MOVES RAPIDLY TO THE EXTREME SIDE
OF THE "CHANGE FILTER" RANGE, IM­
MEDIATELY TURN OFF THE ENGINE AND
WAIT FOR PRESSURE TO SUBSIDE BEFORE
DISCONNECTING ANYHOSES OR MAKING
ANY INSPECTIONS.

28. Start the engine and check for leaks.

29. Perform the engine idle adjustments as
described in Section 4, "ENGINE."

30. MECHANICALLY CONTROLLED TRANS­
MISSION: Perform the "Stall Torque Check" as
described in Par. 9 "SELECTOR HAND LEVER
ADJUSTMENTS AND STALL TORQUE CHECK. "

31. Check the oil pressures in the transmis­
sion as described in Par. 10, "CHECKING
TRANSMISSION OIL PRESSURE. "

32. Install the platforms.

33. Install the rear cover directly below the
fuel tank at the rear of the unit.

34. After one hour of operation, disassemble
and clean the suction and safety filters. Re­
move the pressure filter case and inspect the
element. Replace the element if necessary.

9. SELECTOR HAND LEVER ADJUSTMENTS
AND STALL TORQUE CHECK (MECHANICALLY
CONTROLLED TRANSMISSION)

(Refer to lIIust. 77)

•

CAUTION: THE ENGINE MUST NEVER
BE RUNNING WHILE THE HAND LEVER
ADJUSTMENTS ARE BEING MADE.

NOTE: To arrive at the proper hand lever ad­
justment, the linkage must be adjusted in the
following sequence.

1. Place the hand lever in neutral. Insert a
5/16 inch diameter rod (approximately nine
inches long) through the holes provided in the
front and rear of the selector controls housing
(Illust. 75 and 77). If this can be accomplished,
remove the rod and move the hand lever
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through all positions to feel if the detent ball
(in the range selector valve) fully engages in
each of the positions and that there is no pres­
sure on the hand lever when it is in the second
speed forward and reverse positions. If this
can be accomplished, the hand lever linkage
should be in proper adjustment and the follow­
ing "Stall Torque Check" should be performed.
If one of the preceding operations could not be
accomplished, continue as follows.

Selector Hond Lever Adjustment

2. Remove the seat bottom cushion, seat
frame, batteries and battery box. Remove the
batteries and battery box on the LH fender.
Remove the lower access hole cover plate from
the side of the selector controls housi.ng,

3. Place the hand lever in neutral. Be sure
the selector lever, keyed to the selector valve
shaft, is in the neutral position (pointer on se­
lector lever aligned with arrow on casting). Re­
fer to Illust. 77.

NOTE: Earlier range selector valves are
equipped with an indicator bolted on the valve
cover in place of the cast arrow. On these
units the selector lever pointer and the bolted
indicator are aligned with the valve in the
"neutral" detent.

4. Disconnect the upper adjusting link ball
joints at the lower bellcranks. Loosen the jam
nuts at each end of the lower adjusting links.

NOTE: The upper and lower adjusting links
have a left hand thread on one end and a right
hand thread on the other. If links were re­
moved from the controls housing, they must
be installed with the left hand threads in the
position shown in Illust. 77.

5. Rotate the lowe r adjus ting links until a 5/16
inch diameter rod (approximately nine inches
long) can be inserted through the holes pro­
vided in the front and rear walls of the controls
housing and the two lower rod bellcranks (Illust.
75). This rod must not be removed until all
adjustments are performed. Tighten the jam
nuts at each end of the lower adjusting links.
6. With the aligning rod still in position, con­
nect the upper links to the lower bellcranks
(Illust. 75). If they cannot be connected, remove
the upper access hole cover plate from the rear
of the controls housing and loosen the jam nuts
at each end of the upper links. Use the weld
nut at the top of the links and turn the links un­
til they can be connected at the lower bell­
cranks (Illust. 76). Tighten the jam nuts at
each end of the upper links.
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IIlust. 75
Securing Upper Adjusting Link to

Lower Bell Crank.

Illust. 76
Turning Upper Adjusting Links to
Connect at Lower Bell Cranks.

7. Remove the 5/16 inch diameter rod from
the controls housing. It should come out freely
without binding.

Page 47

8. Move the hand lever through all the posi­
tions and feel if the detent ball (in the range
selector valve) fully engages in each of the po­
sitions. If the hand lever strikes the back of
the shifting gate in the second speed reverse or
forward positions before the detent ball fully
engages (pressure on lever) readjust as fol­
lows:

(a) Place the hand lever in the neutral posi­
tion.

(b) Insert the 5/16 inch diameter rod
through the controls housing and bellcranks.

(c) Disconnect the upper adjusting link (for
the side hand lever touches gate) at. the
lower bellcrank. Loosen the jam nut and
turn the clevis (one turn) to lengthen the
link. Reconnect clevis to the bellcrank and
tighten jam nut.

(d) Remove the 5/16 inch rod and move the
hand lever through all positions to check for
proper indexing of the ball poppet in the
range selector valve.

Stall Torque Check

•

CAUTION: EXTREME CAUTION
MUST BE USED WHEN FOLLOWING
THE STALL TORQUE CHECK PRO­

CEDURE OUTLINED BELOW. ALL PER­
SONNEL EXCEPT OPERATOR SHOULDBE
AWAYFROM THE TRACTOR AND ALL
TOOLS ANDMATERIAL AWAYFROM
TRACKS.

9. Adjust brake pedal as outlined in Section 7.

10. Check transmission oil level.

11. Fully apply and lock the brake pedal.

12. Remove the rear platform (snap on type).

(Continued on next page)
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9. SELECTOR HAND LEVER ADJUSTMENTS
AND STALL TORQUE CHECK (MECHANICALLY
CONTROLLED TRANSMISSION) - Continued

(Refer to lIIust. 77)

Stoll Torque Check - Continued

17. Shift transmission into each of the four
speed ranges stopping momentarily in each
range, while observing the universal joint.
The universal joint should stop rotating in each
range almost instantaneously (within one sec­
ond).

18. If the universal joint continues to rotate
or stops gradually, readjust the gear shift
linkage and repeat step 17.
19. If after readjusting linkage step 18 still
exists, the transmis sion is malfunctioning in­
ternally and a transmission oil pressure check
should be made as outlined in Par. 10.

13. Install the batteries, battery box, seat
frame and seat bottom cushion. Install the
lower access hole cover plate. Install the bat­
teries and battery box on the LH fender.

14. Start engine.

15. Place the HI-LO shift lever in HI range. 20. Secure the upper and lower access hole
cover plates to the controls housing. Install
the rear platform. Install the batteries and
battery box on the LH fender.

16. Place governor hand control in fully open
(High Idle) position.

Hole

Equal clearance

IIlust. 77
Selector Hond Lever Adjustment Points.

ISS-l050-1 (5-68) PRINTED IN UNITEDSTATES OF AMERICA
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TRANSMISSION (POWER SHIFT)
Section 6

10. CHECKING TRANSMISSION OIL PRESSURE

(Ref. Nos. Refer to Illust. 78 and 79)

lIIust. 78
Transmission Oil Pressure Check Points
(Transmission without Test Connection

Header Block).

1. Main oil pressure.
2. Converter by-pass pressure.
3. Lubricating oil pressure.

CEA-84398A

lIIust. 79
Transmission Oil Pressure Check Points

(Transmission with Test Connection
Header Block) (Later Unit Shown,

Earlier Units, Similar).

1. Clutch main pressure.
2. Converter by-pass.

3. Lubricating oil
pressure.

Page 49

•

CAUTION; THE FOLLOWING CHECKS
MUST BE MADE BY TWO MEN. ONE
MAN MUST BE AT THE CONTROLS

WHILE THE OTHER DOES THE CHECKING.
THE BRAKE PEDAL MUST BE APPLIED
AND LOCKED AND THE MANUAL HI-LO
SHIFT LEVER MUST BE IN THE "NEUTRAL"
POSITION UNTIL ALL PRESSURE CHECKS
HAVE BEEN COMPLETED AND THE EN­
GINE IS SHUT OFF.

NOTE; The following pressure checks should
be performed with the engine running at full
throttle (governor control hand lever all the
way up in the ratchet) and oil at operating
temperature.

On units equipped with a test connection block
(Illust. 79) only the quick disconnect platform
has to be removed to connect pressure gauges.
If not equipped with a test connection block, the
seat frame will have to be removed and the
batteries moved to connect pressure gauges at
the main regulator valve (Illust. 78).

Main Pressure

Disconnect the clutch oil pressure tube at point
1, Illust. 78 or remove the pipe plug (1) (Illust.
79) and connect a 0 to 300 psi calibrated gauge
in its place. Then with the engine running at
full throttle, check the gauge readings with the
transmission selector lever in low forward,
high forward, low reverse and high reverse.
On Model 250 Loader, also check gauge read­
ing with selector lever in "fast idle" position.

The main pressure should be 200-230 psi in
each position. If the main pressure does not
fall within this psi range, refer to the following
"DIAGNOSIS CHART. " If the main pressure is
still too low, add washers (18 or 19) between
the valve (10) and springs (16 and 17) as re­
quired to bring the pressure up to 200-230 psi.
DO NOT USE MORE THAN A TOTAL OF FOUR
WASHERS (Illust. 80).

Converter Inlet Pressure

Remove the pipe plug (2) from the main regu­
lating valve (Illust. 78) or from the test con­
nection header block (Illust. 79) and install a
o to 160 psi gauge. Start the engine and check
pressure reading while shifting through the
complete shift pattern as described previously
under "Main Pressure. II By-pass pressure
should be from 50-80 psi in all positions except

(Continued on next page)
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TRANSMISSION (POWER SHIFT)

10. CHECKING TRANSMISSIONOIL PRESSURE. Continued

Converter Inlet Pressure _ Continued

"fast idle" where the pressure should be 70-110
psi. If the pressures are not within the speci­
fied range, refer to the following "DIAGNOSIS
CHART. "

Lubricating Oil Pressure

Disconnect the pivot brake oil line at point 3,
Illust. 78 or remove the pipe plug (3) (Illust.
79) and install a 0 to 60 psi gauge. Start the
engine and repeat the same checks as before.
The lubrication pressure should be 10-25 psi
in all positions. If the pressure is not in this
range, refer to the following "DIAGNOSIS
CHART."

PROBLEM

DIAGNOSISCHART

1. Low main pressure in all speed ranges ..•

2. Low main pressure in both forward or
both reverse positions only •••••

3. Low main pressure in one-speed position
or...ly ..••..••••.••..••.••

4. Low converter inlet pressure ....••..

5. High converter inlet pressure ..•..•..

6. Low lube pressure ..••..•..••••.

7. High lube pressure

t:::\-.:v-

POSSIBLE CAUSE

1. a. Low oil level.
b. Dirty suction filter.
c. Fatigued main spring.
d. Broken main spool valve spring or

spring pin.
e. Worn selector valve wiper.@
f. Worn selector valve shaft seal ring.@

2. a. Damaged separator plate "0" ring.
b. Warped separator plate.
c. Leaking clutch shaft tube.

3. a. Worn seal rings.
b. Pipe plug in clutch shaft loose.

4. a. Low main pressure (see 1).
b. Worn seal rings in the converter.
c. Fatigued by-pass valve.

5. a. Stuck by-pass valve.
b. Plugged safety filter.

6. a. Low main pressure (see 1).
b. Fatigued lube spring.
c. Internal clutch pack leakage.

7. a. Stuck lube valve.

Mechanically controlled transmission only.
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Section 6

MAIN REGULATING VALVE
Page 51

(Ref. Nos. Refer to lIIust. 81)

2. MECHANICALLYCONTROLLED TRANS­
MISSI0N: Disconnect the selector hand lever
lower adjusting links at the range selector
valve and move them out of the way.

11. REMOVALAND DISASSEMBLY

NOTE: Tag disconnected hoses and cap open­
ings with a suitable plastic cap to prevent
dust or dirt from entering. Never plug hy­
draulic openings with rags. If plastic caps
are not available, use tape.

3. Disconnect the converter inlet hose (7,
Illust. 80) and the oil cooler outlet hose (5)
at the main regulating valve. Disconnect the
test connection block tubes (6) and the pivot
brake tube (4) at the main regulating valve.
Bend the tubes out of the way. Earlier trans­
missions than that shown in Illust. 80 will have
different tube connections and should be dis­
connected accordingly.

1. Remove the seat frame, batteries and bat­
tery suppor t , (Continued on next page)

IIIust. 80
Moin Regulating Valve Disconnect Points

(Hydraulically Controlled Transmission Shown, Others Similar.)

1. Transmission case.
2. Range selector valve.
3. Main regulating valve.
4. Pivot brake oil cooling tube.
5. Oil cooler outlet hose.
6. Test connection header block­

to-valve pressure tubes.
7. Torque converter inlet hose.
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TRANSMISSION(POWERSHIFT)
Section 6

11. REMOVAL AND DISASSEMBLY· Continued

MAIN REGULATING VALVE

(Ref. Nos. Refer to lIIust. 81)

4. Remove the cap screws and washers secur­
ing the valve (3, Illust. 80) to the top of the
transmission case (1) and remove the valve
assembly. Discard the mounting gasket (14,
Illust. 81).

5. Remove the valve cover (1) and gasket op­
posite the plug (3). Tip the valve body to re­
move the valve (4) and spring (6).

6. Remove the valve cover and gasket next to
the plug (3) and remove the by-pass valve (15)
from the valve body. Remove the plug (3) from
the valve body.

7. Turn the valve body around and remove the
valve cover and gasket from the spring end.
Tilt the body and the spring (7) and washer (8)
will slide out.

8. Remove the valve cover and gasket from
the valve end of the body and tip the body to re­
move the valve assembly (9). To disassemble
the valve, drive out the pin (11) and tip the
val ve down to allow the spring (13) and ball (12)
to fall free of the valve (10).

9. Remove the remaining valve cover and gas­
ket and lift out the main regulating valve
springs (16 and 17). Tip the valve body to re­
move the spring washers (18 and 19).

lIIust. 81
Exploded View of Main Regulating Valve Assembly.

1. Valve cover. 8. Spring washer. 14. Gasket.
2. Gasket. 9. Main regulating 15. By-pass valve.
3. Plug. valve assembly. 16. Main pressure regulating
4. Lubricating pressure 10. Valve. spring (inner).

regulating valve. 11. Pin. 17. Main regulator valve
5. Valve body. 12. Ball. spring.

~
6. Valve spring. 13. Main spool valve 18. Spring washer.
7. Valve spring. spring. 19. Spring washer.

1SS-1050-1 (Rev. 2) 10-70 PRINTED IN UNITED STATES OF AMERICA
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TRANSMISSION (POWER SHIFT)
Section 6
Page 53• 12. INSPECTION AND REPAIR

MAIN REGULATING VALVE

1. Clean all parts in a suitable cleaning solu­
tion and blow dry with compressed air. Be
sure that all the oil passages in the valve body
are free of foreign particles and dirt. Be sure
the relief passage in the by-pass valve and the
oil passages in the main regulating valve are
clean and free of any obstruction.

2. Inspect the parts for excessive wear and
replace if necessary.

3. Inspect the condition of the valve springs.
If they are not within the specifications as de­
scribed in Par. 2, "SPECIFICATIONS," they
must be replaced.

13. REASSEMBLYAND INSTALLATION

(Ref. Nos. Refer to lIIust. 81)

NOTE: Use new gaskets and lubricate the
valves and valve bores with transmission oil
upon reassembly.

1. In the end bore, place the same amount of
spring washers (18 and 19) that were removed.
Be sure washers are not cocked and install the
inner regulating spring (16) and main regulat­
ing valve spring (17). Install and secure the
valve cover and gasket (Illust. 82).

IIlust. 82
Installing Main Valve Springs and Washers.

NOTE: Because of the tension exerted by the
spring assemblies (16 and 17) it will be nec­
essary to use longer cap screws to tighten the
cover (1) down until the regular cap screws
can be installed (Illust. 83).

lIIust. 83
Installing Mai'n Valve Spring Cover and Gasket.

NOTE: If the main regulating valve assembly
(9) was disassembled, insert the ball (12) and
spring (13) into the opening in the valve (10)
and secure with pin (11).

2. Turn the valve body over and install the
main regulating valve assembly (9) in the other
end of the bore so the end of the valve with the
long land is started in first. Install the valve
cover and gasket.

3. In the center bore, insert the washer (8)
and after being sure the washer is not cocked,
install the spring (7) on the washer and secure
with the valve cover and gasket (Illust. 84).

4. Turn the valve body over and in the other
end of the center bore install the by-pass valve
(15) so the end with the long land starts in first
(Illust. 84). Install the valve cover and gasket.

(Continued on next page)
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TRANSMISSION(POWERSHIFT)
Section 6

MAIN REGULATING VALVE

13. REASSEMBLY AND INSTALLATION - Continued

(Ref. Nos. Refer to lIIust. 81)

spring cover
CEA-83613

1Ilust. 84
Installing the By-Pass Valve.

5. Install the plug (3) in the end bore, then
turn the valve body over and insert the valve
(4) and spring (6) into the valve body from the
other end and secure with the valve cover and
gasket (Illust. 85).

NOTE: The valve (4) can be installed with
either end starting in the valve body first;
but because of the design of the valve body
bore, the valve must be installed from the
side opposite the plug to prevent the possi­
bility of marring the valve surface.

ISS-1050-l (5-68)

1Ilust. 85
Installing the Lubricating Pressure

Regulating Valve and Spring.

6. Position the valve body gasket (14) and
valve body (5) on the hydraulic valve spacer
(mounted on the transmission case) and secure
with the cap screws and washers.

NOTE: Always tighten the cap screws in se­
quence from the center of the housing to the
outside.

7. Connect the tubes (4 and 6, Blust. 80) to
the valve housing. Connect the oil cooler out­
let hose (5) and the converter inlet hose (7) at
the valve housing. On earlier transmissions
than that shown in Blust. 80, connect existing
hydraulic lines accordingly.

8. MECHANICALLYCONTROLLED TRANS­
MISSION: Connect the selector hand lever
lower adjusting links to the range selector
valve.

9. Install the batteries, battery support and
seat frame.

PRINTED IN UNITEDSTATES OF AMERICA
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TRANSMISSION (POWER SHIFT)
Section 6

RANGE SELECTOR VALVE
(MECHANICALLY CONTROLLED TRANSMISSION)

14. REMOVAL AND DISASSEMBLY - Continued

(Ref. Nos. Refer to Illust. 86)

7. Separate the valve plate and cover and dis­
card the gasket (4). If the needle bearing (22)
needs replacement, it can easily be pressed
from the plate (Hlust. 88).

IPA-61386

Hlust. 88
Removing the Valve Plate.

8. Remove the detent ball (20), spring (19) and
spring retainer (17) from the valve (9, Illust.
88) .

9. Lift out or lightly tap out the shaft assem­
bly (21) from the cover (14).

10. Remove the thrust washers (10) and bear­
ing (11) from the shaft.

11. Remove the valve wiper (6) and wiper
spring (8) from the valve and pull the seal ring
(7) from the wiper (Illust. 89).

12. Use a screwdriver to remove the seal ring
(13) (if equipped) from the valve cover (Illust.
90). Discard this ring.

13. Use a standard type puller to remove the
bearing (12) from the cover (Illust. 90).

14. Remove the seal (26) and washer (27) from
the cover.

NOTE: Do not disassemble the shaft assem­
bly (21). If either the shaft or valve (9) is
damaged, a new shaft assembly (21) must be
installed.

155-1050-1 (Rev. 2) 10-70
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Illust. 89
Removing the Valve Wiper.

Illust. 90
Removing Valve Cover Seal Ring on Earlier

Type Valve Assemblies.

15. INSPECTION AND REPAIR

1. Clean all parts in a suitable cleaning solu­
tion and blow dry with compressed air. Be
sure the oil passages in the shaft and valve are
clean and free of any obstruction.
2. Inspect the bearings and thrust washers
for excessive wear, nicks or cracks and re­
place if necessary.
3. Replace all gaskets and seal rings.

PRINTED IN UNITED STATES OF AMERICA
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TRANSMISSION (POWER SHIFT)
Section 6

RANGE SELECTOR VALVE
(MECHANICALLY CONTROLLED TRANSMISSION)

Page 55

16

pJ
15

Illust. 86
Exploded View of Ronge Selector Valve Assembly.

\.; 1. Plate gasket. 8. Wiper spring. 14. Valve cover. 22. Bearing.
2. Cap screw. 9. Valve. 15. Snap ring. 23. Seal ring.
3. Plate. 10. Thrust washer. 16. Key. 24. Fixed indicator.
4. Cover gasket. 11. Thrust bearing. 17. Spring retainer. 25. Roll pin.
5. Dowel. 12. Bearing. 19. Spring. 26. Shaft seal.
6. Wiper. 13. Seal ring (earlier 20. Detent ball. 27. Back-up washer.
7. Seal ring. type valve only). 21. Shaft and valve assembly.

14. REMOVAL AND DISASSEMBLY securing the plate (3) to the valve cover
(Illust. 87).

(Ref. Nos. Refer to lIIust. 86)

1. Remove the rear platform (snap on type) •
2. Remove the seat frame, batteries and bat­
tery box.

3. Disconnect the selector hand lever lower
adjusting links from the selector lever on the
shaft assembly (21). Remove the cap screws
and washers securing the valve assembly to the
transmission case and remove the assembly,
fixed indicator (if equipped) and gasket (1).

(Continued on next page)....".
Valve
plate

. t Selector
valve shaft

4. Remove the cap screw, nut and washer from
the selector lever. Remove the selector lever
from the shaft (21).

5. Remove the woodruff key (16) and the lower
snap ring (15) from the shaft.

CEA.B36J9

6. Remove the seal ring (23) from the selec­
tor valve shaft. Then remove the screw (2)

lIIust. 87
Removing the Volve Plate Mounting Screw.
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RANGE SELECTOR VALVE
(MECHANICALLY CONTROLLED TRANSMISSION)

16. REASSEMBLY AND INSTALLATION

(Ref. Nos. Refer to lIIust. 86)

1. Place the washer (27) in the cover bore.
Next, install the seal (26) with the grooved side
up until it bottoms on the washer. Pres s in the
bearing (12) flush with the cover bore. Press
only on Ute flat numbered side of the bearing.
2. Place the seal ring (7) on wiper (6). In­
stall the spring (8) into the bore of the valve
(9) and place the wiper on the spring with the
seal ring (7) closest to the spring (Illust. 91).

lIIust. 91
Installing Valve Wiper and Spring into

Selectar Valve.

3. Install one thrust washer (10); then install
the bearing (11) and the other thrust washer
(10) on the shaft. Insert the shaft and valve
assembly into the cover until the lower snap
ring groove in the shaft is uncovered and in­
stall the snap ring (15).

4. Lay the spring retainer (17) in the bore of
the valve (9). Place the spring (19) and the
detent ball (20) on the retainer (Illust. 88).

5. If it was removed, press the bearing (22)
into the valve plate (3), allowing the bearing to
extend •08 inch beyond the bottom side of the
plate. Install the new gasket (4) on the cover.
Be sure not to install the gasket upside down
covering the tapped screw hole.

6. Install the plate (3) on the cover and gasket,
compressing the springs in the valve (9). Se­
cure the plate to the cover with the cap screw
(2). Install the seal ring (23) and key (16) on
the shaft (Illust. 87).

7. Install the selector lever over the key (16).
Install the selector lever cap screw, nut and
washer.

8. Position the gasket (I) on the spacer on the
top of the transmission case. Position the
valve assembly on the gasket.

9. Place the fixed indicator (24, if equipped)
on the valve cover (14) so that the raised flange
is in line with the arrow on the cover.

....
10. Secure the valve assembly with the cap
screws and washers.

11. Connect the selector hand lever lower ad­
-:;.....justing links to the selector lever.

12. Install the batteries, battery box and seat
frame.

13. Install the rear platform (snap on type).

•
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TRANSMISSION (POWER SHIFT)
Section 6

RANGE SELECTOR VALVE
(HYDRAULICALLY CONTROLLED TRANSMISSION)

17. REMOVAL AND DISASSEMBLY

(Ref. Nos. Refer to lIIust. 92)

NOTE: Tag disconnected hydraulic lines and
cap hydraulic openings to prevent dirt or dust
from entering.

1. Remove the seat frame, batteries and bat­
tery support.

2. Disconnect the hydraulic hoses at the range
selector valve (2, Illust. 80).

3. Remove the cap screws and washers secur­
ing the valve assembly to the top of the trans­
mission case. Remove the valve assembly
and discard the valve mounting "a" rings.

10

5

4. Remove the cap screws and lock washers
securing the end cover (10) to the valve housing
and remove the end cover.

5. Lift out the three spool centering springs
(6) from the housing bore. Remove the three
sealing rings (7) from the counterbore in the
housing and discard them.

6. Tip the housing slightly to expose the valve
spool ends and carefully pull each spool from
the housing. Remove the spring retainer (5)
from each spool.

7. Remove the end cover, sealing rings, cen­
tering springs and spring retainers from the
opposite end of the housing in the same manner.

8. Unthread the spool plug (8) from the forward
and the reverse valve spools. Remove the seal­
ing ring (9) from the spool plug and discard it.

1

2

3

4

lIIust. 92
Range Selectar Valve Cross Section.

1. Valve housing.
2. Forward valve spool.
3. Reverse valve spool.
4. Lock-out spool.

5. Spring retainer.
6. Centering spring.
7. Sealing ring.
8. Spool plug.

9. Plug sealing ring.
10. End cover.

1SS-l050-l (Rev. 2) 10-70
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RANGE SELECTOR VALVE
(HYDRAULICALLY CONTROLLED TRANSMISSION)

18. INSPECTION AND REPAIR

1. It is recommended that all new sealing rings
be installed upon reassembly of the valve.

2. Clean all reusable parts in a suitable sol­
vent and blow dry with compressed air. Be
sure all drilled and cored passages are clean
and free of obstruction.

3. Check all threads for damage. Repair dam­
aged threads with a thread file or stone or re­
place part as necessary.

4. Inspect the valve spools for excessive wear
and scratches. Inspect the bores in the housing
for grooving and scratches. If a defect cannot
be corrected by light polishing, the part must
be replaced.

5. Inspect the condition of the valve spool cen­
tering springs. If they are damaged or do not
fall within the specifications shown in Par. 2,
"SPECIFICATIONS" they must be replaced.

19. REASSEMBLY AND INSTALLATION

(Ref. Nos. Refer to lIIust. 92)

1. Place a new sealing ring (9) on each of the
plugs (8) and thread the plugs into the forward
and reverse spool ends using 5 to 7 ft. -lbs.
torque.

2. Place the housing (1) on end so the side
with the cast letters, "R," "R I" and "F2"
is up. Place a spring retainer (5) in each of
the spool bores and a new sealing ring (7) in
each of the counterbores.

3. Place a centering spring (6) in each bore
and install the end cover (10) on the springs
being sure each spring is seated properly in
the end cover counterbores. Secure the end
cover to the housing with the lock washers and
cap screws.

4. Turn the housing over so the open bores
are up. Lubricate the valve spools with the
same type fluid used in the system and carefally
install them into the housing until they bottom
against the spring retainers (5).

The forward and reverse spools (2 and 3) are
interchangeable and must be installed in the
housing so the spool plug (8) is up. The lock­
out spool (4) must be installed so the end with
the large land is up.

5. Insert a spring retainer (5) over each of
the spools being sure it bottoms in the bore.
Install the sealing rings (7), centering springs
(6) and end cover (10) as was done previously
on the opposite side of the housing.

6. Install new mounting "0" rings in the spacer
plate on the transmission case (1, Illust. 80).
Install and secure the valve assembly to the
transmission.

7. Connect the hydraulic hoses to the valve
body. Install the battery support, batteries
and seat frame.
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TRANSMISSION (POWER SHIFT)Section 6

PILOT CONTROL VALVE
(HYDRAULICALLY CONTROLLED TRANSMISSION)

20. REMOVAL

(Ref. Nos. Refer to Illust. 93)

1. Remove the seat frame, battery support and
batteries.

2. Disconnect the starting switch cable harness
coming from the bottom of the control tower.

3. Remove the two cap screws and lock washers
securing the hydraulic manifold (1, Illust. 6) to
the bottom of the control tower and allow the
manifold with hoses to lay on the transmission.
Discard the sealing rings in the manifold coun­
terbores.

4. Unthread the handle from the control valve
lever (1). Remove the four cap screws secur-

Illust. 93
Pilot Control Valve Disconnect Points.

1. Pilot control valve lever.
2. Safety lock mechanism.
3. Valve body.
4. Mounting spacer.
5. Mounting cap screws.
6. Valve lever end pin.

ISS-1050-1 (Rev. 3 7-71)

ing the lever gate to the housing and remove
the gate. Remove the cap screws and lock wash­
ers securing the cover to the housing and re­
move the cover.

5. Remove the hardware securing the control
tower housing to the seat LH side sheet and
remove the housing assembly from the tractor.

6. Disconnect the hydraulic oil tubes at the
bottom of the control tower housing.

7. Remove the cotter and end pin (6) securing
the valve lever to the spool and remove the
lever (1) from the housing.

8. Remove the four cap screws (5), washers,
and spacers (4) securing the control valve
body (3) to the housing. Maneuver the valve
assembly to free it from the safety lock mech­
anism (2) and remove the valve with oil tubes
attached. Remove the oil tubes from the valve
body.

21. DISASSEMBLY

(Ref. Nos. Refer to lIIust. 94)

1. Clamp the valve assembly in a vise with
the spool (1) down. Only light pressure must
be used and the valve body (6) protected from
the vise jaws with a soft material to prevent
damage.

2. Unscrew the cap (15) with filter (16) from
the end of the housing.

3. Insert a brass rod into the housing (7) and
slowly apply pressure on the indexing ball (13).
When the indexing ball is free of the poppet
balls (14), pull the sleeve (8) from the housing.
Slowly release the pressure of the brass rod
on the ball until the spring (12) is completely
extended.

4. Remove the assembly from the vise. Tip
the housing down to free the four poppet balls,
indexing ball and spring.

5. Insert a drift in the spool eye and unthread
the spool (1) from the spool extension (10) using
finger pressure to hold the spool extension from
turning. If necessary, place the assembly in
the vise and apply pressure against the end of
the spool extension to break the initial torque.

6. Remove the spool extension with pin (11)
and sealing ring (9) from the housing bore.
Discard the sealing ring. Slowly pull the spool
(1) from the valve body (6).
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PI LOT CONTROL VALVE
(HYDRAULICALLY CONTROLLED TRANSMISSION)
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CE-89097

IIlust. 94
Exploded View of Pilot Control Valve.

1. Spool. 5, Sealing ring,
2, Seal retainer, 6. Valve body.
3. Wiper ring. 7. Detent housing.
4. Back-up ring. 8. Detent sleeve,

7. Remove the two cap screws securing the
housing (7) to the valve body and separate the
parts. Remove the sealing ring (5) and two
back-up rings (4) from the valve body pilot
bore. Discard the sealing ring and back-up
rings.

8. Remove the two cap screws securing the
retainer (2) to the valve body and remove the
retainer,

9. Remove the wiper ring (3), back-up ring
(4) and sealing ring (5) from their respective
bores in the valve body. Discard the sealing
ring and back-up ring.

22. INSPECTION AND REPAIR

1. It is recommended that all rubber rings
be discarded and replaced with new ones.

9. Sealing ring.
10. Spool extension.
11. Stop pin.
12. Indexing spring.

13. Indexing ball.
14. Poppet ball.
15. Housing cap.
16. Bronze filter.

2. Clean all parts in a suitable solvent and
dry. Check all cored passages and oil ports
to be sure they are clean and free of obstruc­
tion.

3. Check parts for excessive wear and damage
such as cracks, deep scratches or defective
threads. If an existing defect cannot be re­
paired, the part must be replaced.

4. Inspect the valve spool and body bore for
excessive wear, scoring or scratches. If the
part is excessively worn or if the defect can­
not be corrected by light polishing, it must be
replaced.

5. Check that the bronze filter in the bore of
the detent housing cap is in good condition and
is not loose. Check the condition of the index­
ing spring. If it is damaged or does not fall
within the specifications given in Par. 2,
"SPECIFICATIONS" it must be replaced.
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PILOT CONTROL VALVE
(HYDRAULICALLY CONTROLLED TRANSMISSION)

23. REASSEMBLY

(Ref. Nos. Refer to lIIust. 95)

NOTE: All sealing rings and the valve spool
should be lightly lubricated with the same type
fluid used in the system to facilitate ease of
assembly.

1. Clamp the spool extension (12) in the vise
with the spring bore up. If the stop pin (5)
was removed, be sure to install the pin until
it bottoms in the extension bore.

2. Place the spring (13) in the extension bore
over the stop pin. Place a heavy coat of chassis
lubricant on the end of the spring and in the
poppet ball holes of the spool extension. Posi­
tion the indexing ball (6) on the spring.

3. Place the detent sleeve (11) over a brass
rod and hold both items with one hand. Push
down on the indexing ball with the rod and in­
stall the four poppet balls (7) in the spool ex­
tension until they are approximately flush with

1 2

17 16 15

the outside diameter. Keeping a constant pres­
sure on the rod, lower the detent sleeve over
the spool extension and poppet balls. Release
the pressure on the rod, allowing the indexing
ball to move against the four poppet balls,
causing them to move outward into the sleeve
to lock the assembly in place. Spin the sleeve
to be sure it is locked in place.

4. Remove the assembly from the vise and
install a new sealing ring (4) in the groove pro­
vided on the spool extension.

5. Place the body (2) in the vise with the double
counterbore end up. Install a new sealing ring
(15) and back-up ring (16) in the smaller coun­
terbore. The back-up ring must be installed so
the concave side is against the sealing ring.
Install the wiper ring (18) in the large counter­
bore and secure in position with the retainer
(17) and two cap screws.

6. Reverse the body (2) in the vise so the
single counterbore end is up. Install the two
back-up rings (3) and sealing ring (14) until

3 4 5 6 7 8 9

14 13 12 10
CE-90639

lIIust. 95
Pilot Control Valve Cross Section.

1. Spool.
2. Body.
3. Back-up ring.
4. Sealing ring.
5. Stop pin.
6. Indexing ball.

7. Poppet ball.
8. Detent housing.
9. Bronze filter.
10. Housing cap.
11. Detent sleeve.
12. Spool extension.

13. Indexing spring.
14. Sealing ring.
15. Sealing ring.
16. Back-up ring.
17. Seal retainer.
18. Wiper ring.
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(HYDRAULICALLY CONTROLLED TRANSMISSION)

they bottom in the bore. The assembly is in­
stalled correctly when the sealing ring (3) is
encircled by the concave portion of the two
back-up rings.

7. Carefully pilot the detent housing (8) into
the valve body. Secure the detent housing with
the two mounting screws using 19 to 21 ft. -Ibs.
torque.

8. Insert the assembled spool extension and
detent sleeve into the detent housing bore.

9. Carefully insert the spool (1) through the
valve body until it contacts the spool extension.
At this point, a brass rod of the proper dia­
meter must be' used to apply pressure on the
end of the spool extension as the spool is
threaded on the other end using 5 to 7 ft. -lbs.
torque.

10. Thread the cap (10) with bronze filter
(9) into the end of the detent housing. Remove
the assembly from the vise.

24. INSTALLATION

(Ref. Nos. Refer to IIlust. 93)

1. Connect the oil tubes to the valve body (3).
Position the valve body with tubes in the hous-

ing so the pivot shaft of the safety lock mechan­
ism (2) enters the valve body bore. Secure the
valve assembly in the housing with the four
spacers (4), lock washers and cap screws (5).

2. Position the valve lever (1) in the housing
and secure it to the valve spool with the cotter
and end pin (6).

3. Connect the hydraulic oil tubes to the bot­
tom of the control tower housing.

4. Position the control tower housing on the
LH fender and secure it to the seat LH side
sheet with the mounting hardware.

5. Install and secure the lever gate to the top
of the housing. Install the lever handle.

6. Install new sealing rings in the hydraulic
manifold counterbores and secure the manifold
(I, Illust. 6) to the bottom of the control tower
housing.

7. Connect the starting switch cable harness.
Secure the cover to the control lever housing.

8. Install the battery support, batteries and
seat frame.
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Section 7STEERING SYSTEM

TD-20 SERIESB AND MODEL 250 AND 250 SERIESB LOADERSSTEERINGSYSTEMSERVICECHART

STEERING PLANETARY
PIVOT BRAKE ACTUATING BELLCRANK

Shaft 00 (lnches).................. 1.248·1.246
Bushing 10 (Assembled) (Inches) • • • • •. 1.254-1.250

Bevel gear carrier thrust washer thickness. • • . . • . . . . . • . • . . . . . • • . . . . . . .. .091-.093
large sun gear (42 teeth) hub 00, inches.•.•.•••.•.....••.... _. _• • •. 3.186-3.184
Planet gear carrier, inches:

Bushings10 (assembled) 5.377-5.375
Small sun gear (21 teeth) disc hub 00, inches..•••...•...••••..••••.• 5.370-5.367

Disc thickness, inch•••••.••••... _ _ .250
Planet gear cluster (small gear, 15 teeth, large gear, 36 teeth), inches:

Bare diameter ; t , ', • • • • • •• 1.3135-1.3129
Thrustwasher thickness. . . • • • • • . . . . . . . • . • • • . . . . • • • • • • • . • . . . . • • . • • • • •• .0747

Planet gear cluster shaft diameter, inches. . • . . . • • • • • . . . . . . . . • • . • . • . .• 1.000-.9996
Backlash, bevel gear with transmission pinion, inch .•..•.....•••.. approx. .010-.013

BELLCRANK PUSH ROD OUTER LEVER
Shaft 00 (Inches) •••••••••••.•••••• 1.000-.999
Bushing10 (Assembled) (Inches) • • • •• 1.0004-1.0024

Type .••.••••..••.•••••••...•.•••••.•••••••..•..•.••••• Multiple-disc, mechanical
How applied. . • • • • • • • • • . . • • • • • • • • • • . • • • • • • . . • • . • • • • • •. Steering levers or foot pedal
Mounting .•••••••••..•••••.•.....•••.....••••••••.•.. On sprocket drive pinion shaft

EARLIER TYPE BRAKE
Disc and lining thickness, inch ··•••••·· .135-.131
Steel disc thickness; inch. • • • • • . • .. . . . • • • . . . • • • • • • . • • .. • . . • .. • • • • • • • • • • • •• .095-.091
Actuating disc balls diameter, inch.. • . • • • • • . • • • • • • • • .. • • • • .. • • • • • • • • • • . • • • • • • • •• ~
Brake stud overall lel1gth,inches. • • . • • • • • • • • • • .. . • • • • . . • . .. . • . . .. .. . • • • •. 7.20---7.39

Number of lined discf, each side of actuator discs. • . • • • • • . • • • • • • • • • • • . • • • 5 - 6
Number of steel discs, each side of actuator discs. •• • • . • • • • • . • • • • • • • • • . • • • 4 - 5
Number of friction surfaces, each side of actuator discs••.••.•..•••.•••••.• 10 -12

LATER TYPE BRAKE
Separator plate thickness, inch. • • . . . . • • • • . . . • • • • . . • • • . . • . • • . . • . • . . . • . . . • .121-.125
Friction plate thickness (including lining), inch...... • . . • • . . . . • • . . . . . . . . . • . . . • .110-.114
Actuator assembly ball diameter, inch. • . . . .••• •. . • •• • • . . . • . . . • . • .• . • • . .• • . . • •. .• 1
Number of lined plates , 9
Number of steel plates • .. •••• .. ·•• .. ••••·••• 10
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GENERAL

1. DESCRIPTION

The steering system on this tractor combines a
planetary gear type drive, steering planetary
brakes and pivot brakes for making short
turns. These are all located in the rear main
frame (Illust. 1). The steering is manually
operated by hand levers. A brake pedal applies
both pivot brakes at the same time for stopping
or holding the tractor. Hydraulic boosters are
used as an assist for steering.

Steering Planetary
(HlusL 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 permits a
power disconnect on each side for turning the
tractor. Power to the tracks is transmitted
through the drive bevel gear bolted to the bevel
gear car rie r, the planetary gear carrie s lo­
cated at both ends of the bevel gear carrier,
and the sprocket drive pinion shafts out to the
sprocket planetary gear drives.

The hubs of the planet gear carriers, located
at the ends of the bevel gear carrier, are sup-

ported by tapered roller bearings mounted in a
cage installed in the brake partitions of the
main frame. The tapered bearings are pre­
loaded by an adjustment nut in the threaded
section of the bearing cages. These adjusting
nuts are also used to adjust the backlash be­
tween the bevel gear and pinion. The hub of a
42 tooth gear is 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 arrangement pro­
vide s two adjacent sun gears within each plan­
etary 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~nd
of the smaller sun gear hub which extend ••
through and beyond the outer edge of the plctf1r"
etary carrier hubs. The sprocket drive pinion
shafts extend into the steering planetary with
the inner ends splined to the large sun gear
installed in the bevel gear carrier hub.

Steering Planetary Brakes
(Hlust. 1)

Two mechanical steering planetary brakes are
installed in the rear main frame; one on each

(Continued on next page)

Illust. 1
Steering Planetary and Brakes (Stationary Back-up Shoe Removed).

(Unit with Earlier Type Pivot Brake Shown.)
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1. DESCRIPTION - Continued

Steering Planetary Brakes - Continued
(tllust. 1)

side of the planetary drive unit (Illust. 1). Each
steering brake assembly consists of a brake
disc, an outer brake shoe installed in a mov­
able fork (Illust. 1) and an inner stationary
back-up brake shoe (not shown). The station­
ary, or inner brake shoe, spans the distance
between both brake discs and is secured to the
mounting pads shown. Crescent shaped brake
linings, bonded to both ends of the stationary
shoe and to the inner side of both movable
shoes, make contact with the upper section of
the brake discs. Springs installed inside the
main frame 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 hand levers which
operate the levers, bellcranks and fork push
rods. When a steering lever is pulled back
part way, the beflcr ank moves the push rod to
force the fork away from the brake disc, caus­
ing the outer brake shoe to release the sun
gear disc (brake disc).

Pivot Brakes (Earlier Type) (must. 1 and 2).

The pivot brakes are multiple-disc type and
are oil cooled by the oil in the rear main
frame. Refer to the hydraulic oil flow diagram
in Section 6, "TRANSMISSION(POWER
SHIFT)." They are separately housed outside
of the steering-planetary compartment in each
side of the rear main frame. Each brake con­
sists of ten steel intermediate discs held by the
brake studs and twelve lined brake middle discs
splined to the sprocket drive pinion shaft with
an actuating disc assembly between them.
Earlier pivot brake assemblies consisted of
eight steel discs and ten middle discs.

Illust. 2
Earlier Type Pivot Brake Actuating Disc

Assembly. (Later Type Similar.)

ISS-1050-1 (Rev. 3 7-71)

Each actuating disc assembly contains two ac­
tuator discs connected by three springs and
held slightly apart by five balls trapped in
matching inclined pockets or ramps. Each ac­
tuator disc is linked to the brake actuating
cable.

When the brake actuating cable is pulled, it
causes the two actuator discs to rotate slightly
in opposite directions. This forces the five
balls to roll toward the shallow end of the
ramps, spreading the actuator discs apart,
squeezing the lined brake discs against the
stationary intermediate discs. On contact, the
rotating lined brake discs cause one of the ac­
tuator 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. Pick-up
blocks, installed at the ends of the brake pull
rods, provide delayed brake action which per­
mits 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.

Pivot Brakes (Later Type) (I11ust. 2A)

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 steer­
ing-planetary compartment in each side of the
rear main frame. Each brake consists of ten
steel separator plates held by a retainer (6) and
nine lined brake friction plates sp1ined to a hub
(3) which is splined to the sprocket drive pinion
shaft.

Each brake has an actuator assembly which co..-
sists of a pressure plate (1) and a brake actu­
ator (4) connected by three springs (2) and held
slightly apart by five balls trapped in matching
inclined pockets or ramps.

When the brake actuating cable is pulled, it
causes an actuating lever to rotate slightly on
its pivot shaft. The actuating lever finger (cast
part of the lever) is indexed with a slot in the
brake actuator causing the actuator to rotate.
As this rotation occurs, the five steel balls
located between the plate retainer and actuator
roll toward the shallow end of the ramps forc­
ing the actuator against the stationary separator
plates and rotating friction plates. 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 I11ust. 40A.)

PRINTED IN UNITED STATES OF AMERICA
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GENERAL

lllust. 2A
Pivot Brake Assembly Installed.

1. Actuator pres sure plate.
2. Actuator return spring.
3. Brake hub.
4. Brake actuator.
5. Separator and friction plates.
6. Separator plate retaine r ,

Steering Boosters

The hydraulic steering boosters eliminate the
effort to disengage the steering brake dis cs.
The boosters are mounted on the rear main
frame cover (illust. 43). They are controlled
independently by the steering hand levers and
actuated by the oil in the rear main frame. Re­
fer to the hydraulic oil flow diagram in Section
6, "TRANSMISSION(POWER SHIFT)."

Operation

With the steering lever in the forward (applied)
position, the steering brake shoes hold the

ISS-I050-1 (Rev. 2) 10-70

Page 2A

brake disc and 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 to orbit around the stationary sun gear
to which the larger planet gears are meshed.
The smaller planet gears, in orbit, rotate the
sprocket drive pinion shaft gear which is
splined to the shaft, resulting in a power output
to the final drive.

As the steering lever for one side of the tractor
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; but,
the planet gear carrier on that side induces its
rotary motion to the three planet gear clusters
which now freewheel on their axis causing the
sun gear and disc to rotate in the opposite di­
rection. In a wide gradual turn, the planet
gears also freewheel around the larger sun
gear, allowing the sprocket drive pinion shaft
to idle. There is no power output to the pinion
shaft. The only reason the sprocket drive pin­
ion 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 action
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 (right movable, left stationary), a
cable as sembly connected to two brake actuat­
ing bellcranks, and a pull rod connected to the
brake pedal provide the brake operating link­
age. When the foot brake is depressed, the pull
rod pivots the movable pulley forward, causing
the cable to pull the actuating bellcranks up­
ward to apply the brakes.

PRINTED IN UNITED STATES OF AMERICA
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~

2. SPECIFICATIONS

Steering Planetary

Bevel gear carrier thrust washer thickness (inches)
Large sun gear (42 teeth) hub OD, inches .
Planet gear carrier, inches:

Bushing ID (assembled)
Small sun gear (21 teeth) disc hub OD, inches.

Disc thicknes s, inch • • • • • •
Planet gear cluster (small gear, 15 teeth, large gear, 36 teeth), inches:

Bore diameter . . . . . . . . . . . ..
Thrust washer thickness • • • • • • •

Planet gear cluster shaft diameter, inches • . • • • I

Backlash, bevel gear with transmission pinion, inch

.093-.091
3.186 - 3.184

5•377 - 5. 375,
5.370 - 5.367

.250

. .. 1.3135 - 1.3129
.070 - .076

1. 000 - .9996
Approx •. 010 - .013

Steering Planetary ,Brakes

Number of linings used (each brake) ••••
Lining thicknes s to depth of grooves, inch •
Bellcrank push rod outer lever:

Shaft OD inches •••••••••••
Bushing ID (as sembled), inches ••••

Brake fork push rod bellcrank bushing ID (aSsembled), inches
Brake fork push rod bellcrank shaft diameter, inches
Brake fork push rodbellcrank thrust washer thickness, inch (early machines only)
Brake fork push rod length, inches •••• ··············1·
Bellcrank push rod length, inches • • • • • • • • • • • • • • • • ••••
Bellcrank push rod lever washer thickness, .inc.h (early miichines only)
Steering brake bellcrank return spring:

Free length, inches
Test length, inches
Test load, Ibs

Steering brake pressure spring:
Free length, inches
Test length, inches ••••
Test load, lbs
Total number of coils

Steering hand levers return spring:
Free length, inches ••••

Test length, inches
Test load, Ibs ••••

Free length, inches
Test length, inches
Test load, Ibs •••

.• 2
Approx. 5/64

1. 000 - .999
1. 0024 - 1. 0004
1.0055 - 1.0015

1. 000 - .998
.0383 - .0423

10.795
2.840

.0383 - .0423

7.25
'5.65

20

6-11/16
5-1/8
1540

8-3/4

4.06
4.30

50
3.89
4.30

35

Pivot Brakes

Type. . • • • • • • • • • • • • • • • • • • • • • • • .• •••.••• Multiple-disc, mechanical
How applied ••••••• '0' ••••••••••••••••• I'': ,u' Steering levers or foot pedal
Brake stud overall length (inches) (earlier' type brake) ~f.·f1."'''.'' " 'I:-.~,.; • 7.20

Number of lined discs, each side of actuator discs '~ • • • :t.,. 5
Number of steel discs, each side of actuator di~c .I. • • • • " 4
Number of friction surfaces, each side of actua r disc • : • 10

Brake stud overall length inches (earlier type brak 7.39
Number of lined discs, each side of actuator • • • 6
Number of steel discs, each side of actuator • • •• 5
Number of friction surfaces, each side of act I' • • • • : • 12

(Continued oIl:next page) J
i:i / t '\ -r ',;.
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2. SPECIFICATIONS - Continued

Pivot Brakes - Continued

Actuating disc balls diameter, inch (earlier type brake)
Intermediate disc thickness, inch (earlier type brake)
Middle disc thickness (including lining), inch (earlier type brake)
Separator plate thickness, inch (later type brake) .•••••.•••
Friction plate thickness (including lining), inch (later type brake)
Actuator assembly ball diameter, inch (later type brake)
Number of lined plates (later type brake)
Number of steel plates (later type brake)
Pivot brake actuating bellcrank:

Shaft aD, inches .••••••.
Bushing ID (assembled), inches

Foot brake pedal return spring:
Free length, inches
Test length, inches
Test load, Ib s

Brake actuating cable return springs (earlier type brake):
Free length, inches

Test length, inches
Test load, Ibs •.•

Free length, inches
Test length, inches
Test load, Ibs •••

Actuating disc extension springs (earlier type brake):*
Free le~•.t,h, inch ••••••.••••••••
Test len th', inches ••••..•••••.•
Test loa, lb s .•••••••••••••••
Working range, inches ..••••••..••

Actuator lever return spring (later type brake):*
Free length, inches
Test length, inches •.•.•.•••••
Test load, Ibs •••.••••••••

Actuator return springs (later type brake):*
Free length, inches
Test length, inches
Test load, Ib s

7/8
.095 - .091
.U5 - .131
. U1< - .125
.110 - .114

1
9
10

1.248 - 1.246
1. 254 - 1. 250

9.61
13-1/16

40

3.76
1.93

20
3.10
1.93
40

15/16
1-1/16
20 - 28

1-1/16 to 1-3/8

2- 3/4
2-7/8

72

1-3/8
1- 5/8

28- 1/2

Hydraulic Steering Boosters

Housing inside diameter, inches
Booster piston, inches:

Outside diameter
Inside diameter
Rod diameter

Piston supp orit inside diameter, inches
Piston valve ~eturn spring (13 coils):

Free length, inches
Test length, inches •••.•.•
Test load, Ib s •••••••

Piston valve return spring (12 coils):
Free length, inche s
Te st length, inche s
Test load, Ib s ,

Booster piston return spring:
Free length, inches
Test length, inches
Test load, lbs ••••••••••.•• ••

Piston sealing ring gap (assembled in housing),

2.253 - 2.250

2.249 - 2.247
1.000 - .9990
1.000 - .998
1.004 - 1.001

3.30
2.50
5.6

3.57
2.5
5.0

inch

10.33
12.10

• 50
.006 - .001

*Spring lengths measured from inside to inside of end loops.
ISS-1050-1 (Rev. 3) 7-71 PRINTED IN UNITED STATES OF AMERICA
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GENERAL

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
Bevel gear carrier bolts
Planet carrier dowel bolts
Sprocket drive carrier stud nuts and cap screws
Pivot brake studs . . . . ...
Pivot brake stud nuts . . . . . . . . . .
Steering brake disc dowel bolts
Pivot shaft cap-to-sprocket carrier bolts ("Loctite" applied)
Pivot shaft cap-to-rear frame bolts ("Loctite" applied)
Foot brake idler pulley stud shaft
Foot brake moveable pulley support stud

90 - 80
90 - 80
90 - 80

470 - 420
110 - 125
70 - 80
37 - 33

2328 - 2616
1440 - 1620

290 - 320
290 - 320

NOTE: Except for the special torques shown, all bolts and nuts are to be given a standard torque.
Refer to the "STANDARD TORQUE DATA CHART" in Section I, "GENERAL."

3. CHECKINGMECHANICAL PROBLEMS
PROBABLE CAUSE REMEDY

Tractar Does Nat Move

1. Brake pedal locked
2. Transmission faulty
3. Steering planetary brakes slip, levers

have no free play due to improperly
adjusted brake shoes or worn linings

4. Steering planetary brake s slip due to
weak, broken or improperly tensioned
brake pressure spring .

Release brake pedal latching pawl.
Refer to "TRANSMISSION" Section.

Adjust brake shoes or replace linings.

Adjust or replace spring.

Tractor Moves with Pivot Brakes Locked (Brakes Do Not Hold)

1. Brakes out of adjustment .
2. Brake discs worn or steel balls damaged
3. Foot brake linkage disconnected or broken

Adjust pivot brakes.
Remove and inspect pivot brakes.
Repair or replace linkage parts.

Tractor Does Not Turn (Steering Planetary Brake Does Not Disengage)

1. Excessive steering lever free play
2. Worn, disconnected or improperly

adjusted linkage . . . . . .
3. Bent or warped sun gear disc ..

Adjust brake forks and linkage.

Repair or adjust.
Replace.

Tractor Will Not Make Pivot Turn

1. Steering planetary brake does not
disengage . Refer to "Tractor Does Not Turn" problem

above.
Refer to "Tractor Moves with Pivot Brakes
Locked" problem above.

2. Pivot brake does not hold

Tractor Creeps to One Side

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

2. Track frame bent or misaligned Correct or replace parts as necessary.
3. Steering planetary brake on one side slips Adjust brake forks and linkage.

(Continued on next page)
,,_
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3. CHECKING MECHANICAL PROBLEMS· Continued

PROBABLE CAUSE

GENERAL

REMEDY

1. Pivot Drakes drag . . . .
Tractor Loses Pulling Power

Adjust steering planetary brakes and brake
linkage. Remove and inspect pivot brakes.

Adjust for correct steering lever free play.2. Steering planetary brakes slip

1. Improper use of brake pedal
Steering Planetary Brakes Overheat

2. Steering planetary brakes slip:
(a) Brake shoes out of adjustment or

linings worn .
(b) Brake pressure spring damaged.

weak or improperly tensioned
3. Bent or warped sun gear disc

Pivot brake pedal should never be applied un­
less steering planetary brakes are
disengaged.

Adjust or reline shoes.

Replace or adjust spring as necessary.
Replace.

Pivot Brakes Overheat

1. Pivot brakes drag .
2. Steering planetary brake does not

disengage .
3. Binding in brake controls . . . . .

Adjust brakes.

Refer to "Tractor Does Not Turn" problem.
Free controls and lubricate with light oil.

STEERING PLANETARY

4. REMOVAL

NOTE: Disconnected hydraulic lines must be
properly capped with the correct size plastic
cap. If caps are not available. use tape or
rubber stoppers. Openings must never be
plugged with. rags. This practice could in­
troduce dirt or lint into critical hydraulic
components. Remove all dirt accumulation
from the main frame cover. Excessive dirt
pack-up could cause binding of external brake
linkage and result in premature brake failure.
Tag disconnected lines to facilitate faster and
~orrect in~Uation

1. Remove the sprocket rock shield (if
equipped). Disconnect the track chain and
clear it from the sprocket. It is not necessary
to remove the track chain from under the track
frame (refer to Section 9. "TRACKS AND
TRACK FRAME" for removal).

2. Drain the rear main frame by removing the
plug in the underside of the frame.

3. Drain the equipment hydraulic system. It
is not necessary to drain the fuel tank. closing
the fuel shut-off valve (1, Illust. 3) is suffi­
cient.

ISS-1050-1 (Rev. No.1) 9/69

Illust. 3
Oisconnect Points at Rear of Unit.

1. Diesel fuel shut-off valve.
2. Rear cover.
3. Diesel fuel drain valve.
4. Scarifier front tubing (if equipped).
5. Tubing clamp.

4. UNITS EQUIPPED WITH SCARIFIER: Dis­
connect the hydraulic hoses from the front tub­
ing (4) at the apron type cover (2) at the rear of
the tractor. Remove the clamp (5) securing
the tubing (Illust. 3).

PRINTED IN UNITED STATES OF AMERICA
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5. Remove the apron type cover (2, IlIus t , 3)
at the rear of the tractor. Remove the rear
frame oil level dipstick.

6. Remove the seat, batteries and battery
support.

7. Disconnect the rear light wiring. Discon­
nect all the lines necessary at the hydraulic oil
tank (Illust. 4) to facilitate removal of the tank.

8. Disconnect the fuel lines at the fuel tank.
Disconnect the vent tubes running down the
front of the fuel tank at the rear frame cover.
Disengage and remove the vent tubes from the
fuel tank. Disconnect the seat side sheets at
the fuel tank.

9. Remove the cap screws, nuts and washers
securing the tank support platform to the front
frame. Attach a hoist as shown in I1lust. 4 and
remove the tanks.

IIlust.o4
Removing the Fuel Tank and Hydraulic

Oil Tank as an Assembly.

10. UNITS EQUIPPED WITHSCARIFIER:
Disconnect the scarifier front oil tubes (4, Il­
lust. 3) at the control valve.

11. If the lift cylinder crossover tubes look
like they may interfere with removal of the
rear main frame cover, they can be discon­
nected at the control valve, RH cylinder hose
connection and the cylinder hose connection on
the left hand fender. To reach the connection

on the left hand fender, the battery box and
batteries must be removed.
12. Disconnect the torque converter vent tube
at the rear frame cover and at the converter
and remove the vent tube. Disconnect and re­
move the sprocket drive vent tubes on units
with external piping.

13. Remove the booster piston return springs
(1). Disconnect the steering booster pressure
hose (11) at the booster tee connection. Re­
move the clamp securing the hose to the rear
frame cover and move the hose out of the way
(Illust. 6).

14. Disconnect the steering booster valve op­
erating rod (10, Il1ust. 6) at the steering lever
and booster on each side of the unit and remove
the rods.

15. Disconnect and remove the brake pull rods
(4 and 5, Illust , 6) on each side of the unit.

16. Remove the snap ring and spacer securing
the brake cable idler pulley to the stud on the
left hand side of the rear main frame cover.
Remove the idler pulley.

Remove the snap ring securing the brake pedal
pull rod (1) and pulley support (2) to the pulley
shaft (4). Remove the snap ring securing the

(Continued on next page)

Illust. 5
Brake Disconnect Points.

1. Brake pedal pull rod.
2. Pulley support.
3. Support stud.
4. Pulley shaft.
5. Movable pulley.
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4. REMOVAL - Continued

Illust. 6
Rear Frame Cover.

1. Booste'r piston return
spring.

2. Vent tube.
3. Hand lever return

sprin,g.

4. Pull rod (short).
5. Pull rod (long).
6. Brake actuating

bell crank.
7. Brake actuating cable.

8. Actuating cable yoke.
9. Inspection covers.
10. Booster valve operating

rod.
11. Booster pressure hose.

pulley support to the support stud (3). Lift the
brake pedal pull rod as far as possible and tap
the pulley shaft (4) with lower snap ring down
and out from .the pull rod. Remove the move­
able pulley (5) and pulley support from the pull
rod (I1lust. 5).

17. Remove the three inspection covers (9,
Illust. 6) from the rear frame cover.

18. Remove the cotter end pin securing the
brake actuating cable (7, Illust. 6) to the actu­
ating bell cr a'nk (6). Turn the bell crank
up as far as possible and, using pliers
or other suitable tool, pull the rubber boot
from the cable. Push the cable down into the
rear frame by prying under the bell crank (6)
with a large screwdriver or other suit-
able tool. Disconnect the brake pedal actu­
ating cable yoke (8) from the bell crank
by removing the coller and end pin. Re-
peat this operation for the cables on the other
side of the rear frame cover.

19. -Rernove the cap screws securing the rear
power take-off cover to the rear main frame.
Remove the power take-off cover and cover
gasket.

155-1050-1 (5-68)

20. Relieve the brake pressure spring pres­
sure as follows: Remove the 1-1/2 inch square
socket pipe plug from each side of the rear
frame. Access holes to these plugs are pro­
vided in the front frame below the fenders (11-
lust. 29). Use two cap screws (l-14UNF, ap­
proximately 5 inches in length) and two round
flat washers as spring compressors. If suit­
able flat washers cannot be found, they can
easily be made out of bar stock (2-1/4" ODx
1-1/32" ID x 3/16"). Insert a cap screw, with
washer, through each hole to engage the thread
in the spring retainer. Alternately tighten the
cap screw and reach in through the rear power
take-off cover opening to push the brake fork
(23, Il1ust. 11) to the outside of the unit against
the spring retainer. Continue in this manner
until the brake fork and adjusting screw (22,
IlIus t , 11) are clear of the push rod (21). Com­
pre ss the spring on the other side of the unit
in the same manner.

21. Reach in through the center inspection
cover opening and disengage the bell crank
push rods (12, Il1ust. 11) from the bell cranks
(13).

22. Remove the rear frame cover mounting
cap screws. Free the cover from the dowels

PRINTED IN UNITED STATES OF AMERICA
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by turning in the four set screws provided in
the cover. Remove three of the set screws and
insert eyebolts for attaching a hoist. Lift the
cover off the rear frame. Discard the cover
gasket.
NOTE: The cover should be removed slowly,
checking that linkage above and below the cover
does not bind with the cover.

23. LATER TYPE BRAKE: Remove the mount­
ing bolts (17, Illust. 40A) securing the lever
support (1) to the pivot brake. Lift the lever
support and adjusting cable (18) with the lever
(2) and spring (16) attached from the machine.

24. LOADERS ONLY: Remove the pivot brakes
and the sprocket drive pinion shaft from both
sides of the unit (refer to "PIVOT BRAKES" in
this section).

TD-20 (SERIES B) ONLY: Remove the pivot
brakes and the sprocket drive pinion shaft from
both sides of the unit as described under "PIVOT

5/."·11 UNe 51".' UNe
~ __m""

i·W.L=4,~l

BRAKES" in this section. Due to the time in­
volved in removing and installing the pivot shaft
caps secured to the sprocket drive carrier, it
is suggested that (on machines with earlier type
brakes) only the pinion shaft be removed as de­
scribed under "SPROCKET DRIVE PINION" in
Section 8, "SPROCKET AND SPROCKET
DRIVE."

25. Remove the bellcrank return spring (15)
and spring stiffener (33) from between the bell­
cranks (13). Remove the snap ring (19) from
each of the bellcranks (13) and remove the fork
push rods (21). (Refer to Illust. 11.) Remove
the cap screws securing the back-up brake shoe
(31, Illust. 11) to the rear frame and remove
the shoe from the dowels in the rear frame.

26. Remove the compressor bolt from the brake
pressure spring (25, Il1ust. 11) on each side of
the main frame and pry the spring with retainer
(24) from between the seat in the rear frame and
the brake fork.

(Continued on next page)
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nlust. 7
Detailed Parts for Removing and Installing Brake Fork Pins.



Page 10

STEERING SYSTEMSection 7

STEERING PLANETARY

4. REMOVAL· Continued

NOTE: These springs must be removed to al­
low the brake forks to be moved far enough to
the side to provide clearance for the removal
of the sun gear (24, Illust. 10) and disc
(22) with the steering planetary.

27. Remove the cap screws from the bearing
cap at each end of the planet gear r.arriers
(Illust. 1). Lift the bearing cap straight up,
with the three dowel pins, one at each end and
one at the center of the bearing cap.

NOTE: If shims are used under the caps, they
must be attached to the caps to facilitate

proper installation. The caps are stamped
"LH" and "RH". If these markings have be­
come obliterated, they must be marked to as­
sure installation in the same location.

28. Remove the adjusting nut lock (21, Illust.
10) on the right hand side and, using a special
spanner wrench 1020 454R9l, turn out the
adjusting nut (20) to allow the planetary assem­
bly to be moved over to the right. This will
prevent the drive bevel gear from binding
on the transmission pinion gear as the plane­
tary assembly is lifted from the frame.
Attach a sling to the center of the bevel gear
carrier so that it can be rotated. Turn one
cluster gear to the top. Roll the brake discs

1

8

lIIust. 8
Brake Fork Pin Removing Tools Assembled.

1. Main frame.
2. Adapter (OTCM-20).
3. Leg (OTC-930D).
4. Puller screw.

5. Support bar.
6. Nut.
7. Hydraulic ram.

1SS-1050-1 (Rev. 2) 10-70

8. Adapter (OTC-940).
9. Rear fork pin.
10. Puller screw.
11. Front fork pin.

PRINTED IN UNITED STATES OF AMERICA
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to the inside and secure "C" clamps or vise
grip pliers to the discs. Attach a coil or rope
to the "C" clamps or pliers to hold the discs
inward.

Tip the brake forks to the outside and wire the
shoes to the forks to keep the shoes in a verti­
cal position for clearing the brake discs as the
planetary is lifted out. Remove the steering
planetary from the rear frame (Illust. 9).

29. After the assembly is out of the frame,
remove the brake disc and the bearing cage
(19) with adjusting nut (20) and bearing cup (18)
from each end of the planetary (Illust. 10).
Keep these parts located or marked for right
and left sides to assure the same parts will
operate together as before. Do not remove the
adjusting nut from the bearing cage.

30. Place the planetary assembly on a bench
and remove the hoist. The assembly should be
placed on end so it is resting on the planet gear
carrier attached to the bevel gear.

31. If it is necessary to remove the brake
forks, the fork support pivot pins (26, lliust.
11), installed through the front and rear walls
of the rear main frame, must be removed.
Refer to lliust. 7 for constructing puller
screws and a support bar for removing the fork
pins. Remove the pivot pin retaining snap
rings from the rear frame bores. Thoroughly
clean and oil the threads in the tapped hole of
each rear pin to provide a free turning fit for
the puller screw.

Remove the rear pins with a hydraulic ram as
shown in Illust. 8. With the rear pins re­
moved, insert the front pin puller screw
through the rear frame and into the threads of
the front pin until it bottoms in the pin. Using
a hydraulic ram as shown in Illust. 8, press
the pin out the front of the rear frame.

NOTE: Support each brake fork before com­
pletely removing the pivot pins.

NOTE: Some machines have front fork pins
that are not threaded to receive a puller screw
for this type of removal. Whenever these pins
are removed, they should be replaced with a
pin that is threaded at each end. On these ma­
chines, it may be necessary to remove the
transmission to facilitate removal of the front
pins.

32. Remove the brake shoe from the fork by
removing the pivot pins with a slide hammer
and adapter.

IIlust. 9
Removing the Steering Planetary from

the Rear Main Frame.

5. DISASSEMBLY
(Ref. Nos. Refer to IIlust. 10)

The instructions which follow are for the dis­
assembly of the left side of the steering plan­
etary. The procedure for both sides is the
same except for the drive bevel gear.

(Continued on page 14. )
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tJ lIIust. 11
Steering Planetary Brake and Linkage (Exploded).

1. Steering lever handle. 14. Bell crank bushings. 2B. Movable brake shoe.
2. Steering hand lever. 15. Bell crank return snr inz. 29. Movable brake shoe limng.

d3. Lever shaft bushings. 16. Bell crank needle bearing. 30. Backs..up shoe lining. ...~.
3A. Hand lever shaft. l6A. Needle bearing race. 31. Stationary or back-up shoe.
4. Rod end pin. 17. Bell crank shaft. 32. Dowel pin (back-up shoe).
5. Brake pull rod (short). rs. Shaft retainer pin. 33. Return spring stiffener.
6. Brake pull rod (long). 19. Bell crank snap ring. 34. Booster piston return spring.
7. Key. 20. Push rod snap ring. 36. Steering booster valve
B. Outer lever. 21. Fork push rod. operating rod.
9. Oil seal. 22. Brake adjusting screw. 37. Rod clevis.
10. Needle bearing race. 23. Brake fork. 3B. Clevis pin.lOA. Needle bearing. 24. Pressure spring retainer. 39. Booster front mounting pin.11. Push rod lever. 25. Brake pressure spring. 40. Hand lever return spring.\; 12. Bell crank push rod. 26. Brake fork and shoe pivot 41. Pull rod turnbuckle.13. Bell crank. pins.
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5. DISASSEMBLY· Continued
(Ref. Nos. Refer to Illust. 10)

1. The word "TOP" is cast (raised letters)
into the center of the bevel gear carrier. This
marking should be aligned with the word "TOP"
stamped on the planet gear carrier and the
bevel gear and must be used for aligning parts
in reassembly (Illust. 12).

NOTE: If a component is found to have this
mark obliterated. it must be marked" TOP" in
line with its mating parts before disassembly.

lIIust. 12
Location of Carrier and Bevel Gear

Aligning Marks.

2. To remove the planet gear cluster (13).
drive the roll pin (15) securing the shaft (9) to
the planet gear carrier into the shaft (9) until it
is clear of the carrier (Illust. 13). The roll
pin should be removed from the shaft after dis­
assembly and discarded. Always use a new
roll pin.

Illust. 13
Removing the Planet Gear Shaft Roll Pin.

1SS-1050-1 (Rev. 2) 10-70

3. Using a short punch and hammer, drive
the shaft (9) from the gear cluster and carrier.
Slide the gear cluster to the outside. Then
place one hand under the gear as it is removed
from the carrier as the thrust washers (10),
the bearings (12) and bearing spacer (11) are
free to drop out (Illust. 14). On earlier units,
there is a bronze thrust washer used next to
each of the steel washers (10).

4. Remove the two remaining gear clusters
from the carrier in the same manner described
in steps 2 and 3.

Planet gear shaft

lIIust. 14
Removing the Planet Gear Shaft.

IIIust. 15
Driving Out the Planet Gear Carrier

Dowel Bolt.

5. The planet gear carrier (LH) is secured to
the bevel gear carrier (2) with three regular
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cap screws and nuts and three dowel bolts and
nuts. Remove the mounting hardware and lift
the planet gear carrier from the bevel gear
carrier. Drive the dowel bolts out the bottom
of the planet gear carrier (Illust. 15).

NOTE: The planet gear carrier (RH) is se­
cured to the bevel gear and bevel gear carrier
with six dowel bolts and nuts.

6. Lift the sprocket drive pinion shaft gear
(sun gear) (8) from the bevel gear carrier.
Remove the thrust washer (7) (Illust. 16).

lIIust. 16
Removing the Sprocket Drive Pinion

Shaft Gear.

7. If bushing (16) or bearing (17 and 18) re­
placement is necessary, refer to Par. 6,
"INSPECTIONS ANDREPAIR" for servicing.

6. INSPECTION AND REPAIR

Clean all parts in solvent and dry thoroughly.
Inspect for excessive wear or damage as out­
lined. Refer to Par. 2, "SPECIFICATIONS,"
fo'r the sizeS' of the new parts. After inspec­
tion, if parts are serviceable, lubricate them
with clean oil of the type specified for normal
lubrication.

1. Inspect the bevel gear, large and small
sun gears and all planet gear clusters for ex­
cessive wear and chipped or broken teeth. Ex­
amine the transmission pinion gear for the
same defects. If the small sun gear (24) or
the brake disc (22) need replacing, the new
part must be line reamed with its mating part
before installation. The sun gear (24) and
brake disc (22) used for service have four bolt
holes drilled to proper size (11/32 inch), but not
reamed. Secure the disc and sun gear with two
of the matching holes and line ream the remain­
ing two 11/32 inch holes to .3730-.3740 inch
using the matching reamed holes in the old
mating part as pilot holes for the reamer. Line
ream the other two holes in the same manner.
Secure the parts togethe r with the four cap
screws and nuts inserting the cap screws from
the sun gear side. (Illust. 10.)

Check the condition of the oil collector ring
(25, Illust. 10). If replacement is necessary,
press the new ring into the sun gear (hollow
end first) until it bottoms.

2. Inspect the planet gear cluster shafts,
roller bearings and thrust washers for exces­
sive wear. Replace parts as necessary. If
either the bronze or steel planet gear cluster
thrust washer used on earlier units ·is found
unserviceable, they must both be discarded
and replaced by one new thicker thrust washer
(10, Illust. 10). Refer to Par. 2, "SPECI­
FICATIONS" for dimension of new thrust
washer.

3. Inspect the bevel gear carrier (2) and both
planet gear carriers (14) for cracks or other
damage. If replacement of a planet gear car­
rier or bevel gear carrier is necessary, refer
to the following pre-assembly procedure (Il­
lust. 10).

Replacement parts for the carriers are fur­
nished for service with the three dowel bolt
holes drilled to the proper size (.437 inch), but
not reamed. New planet gear carriers are not
marked I.lLH"or "RH" as they are interchange­
able. Before final assembly, the three dowel
bolt holes must be line reamed to .4985 - .5000
inch diameter in assembly with the mating part
and, in the case of a new planet carrier,
marked" LH" or "RH" as required. The re­
maining .531 inch bolt holes do not require
reaming.

LEFT SIDE PROCEDURE: Position the planet
carrier against the left end of the bevel gear
carrier with the word" TOP" on both in align­
ment. Insert the three short standard bolts

(Continued on next page)
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6. IHSPECTION AHD REPAIR· Continued

through the alternate three matching • 531 inch
bolt holes and secure both carriers with stand­
ard hex nuts. Line ream the three. 437 inch
drilled dowel bolt holes to .4985 - .5000 inch.
Use the matching reamed dowel bolt holes in
the old mating part as pilot holes for the
reamer. Mark the planet carrier "LH" if it
was the replacement, and separate both car­
riers after the reaming operation is completed.

RIGHT SIDE PROCEDURE: Assemble the
bevel gear to the bevel gear carrier, or to the
planet carrier depending on which is the re­
placement part, with the word "TOP" on both
in alignment. Insert three short bolts, as used
for the left side, through three of the bevel
gear. 502 - .500 inch holes that match at al­
ternate intervals with three of the. 531 inch
holes in the replacement part. Secure both
mating parts with standard hex nuts. Line
ream the three drilled. 437 inch dowel bolt
holes to .4985 - .5000 inch. Use the three re­
maining .502 - .500 inch opposing holes in the
bevel gear as pilot holes for the reamer.
Mark the planet carrier" RH" if it was the re­
placement. Remove the bevel gear after the
reaming operation is completed.

NOTE: The dowel bolt holes in the planet and
bevel gear car rie r s on the right hand side of
the tractor are located at alternate intervals to
provide a staggered snug and loose fit for the
six dowel bolts when installed through the
planet and bevel gear carriers in assembly.

4. Inspect the thrust washer (7) used between
the bevel gear carrier hub and the large sun
gear (Illu st. 10).

5. Inspect the large sun gear aplined bore and
the snap ring near the end of the bore. The
sun gear spline and sprocket drive pinion shaft
splined end should make a sliding fit. Remove
any roughness with a fine stone or emery cloth.
Replace the snap ring if cracked or broken.

6. Inspect the two bushings in the bore of the
planet gear carrier hub and the tapered roller
bearing on the hub. If necessary to replace the
bushings, press out the old bushings. Apply
"LOCTITE" (Grade C) to the new bushing OD
and install the new bushings flush with the
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chamfer edge at both ends of the bore to allow
a space between the bushings so as not to ob­
struct the oil passage in the sun gear hub.

7. If necessary to replace the tapered roller
bearing cone on the outside of the planet car­
rier hub, press off the old cone. Press on a
new bearing cone to butt against the shoulder
so the bearing tapers toward the end of the hub.

Illust. 17
Installing a Hew Planetary Bearing Cup.

Before removing the old bearing cup and the
adjusting nut from the cage, mark the position
of the nut in the cage. Remove the nut and tap
the bearing cup from the cage. Then install
the nut in the cage in its original position. Tap
the new bearing cup into the cage (small diam­
eter of the taper down) until it bottoms on the
adjusting nut (Illust. 17). Installing the bear­
ing cup in this manner is necessary to provide
clearance for planetary installation and seating
of the bearing cage in the main frame bore.

8. Ins;ect the brake linings on the stationary
back-u and movable W,tk s~oes. I! ~s
are excessively worn own 0 the a:ep~
'radial grooves, they should be replaced. 'r"o
reline the movable shoes, it wiU be necessary
to remove the brake fork from the rear main
frame. (Refer to "REMOVAL," Par. 4, in
this section.)

New linings are to be riveted to the movable
brake shoes and back-up shoes. Follow the
instructions that are included in the brake lin­
ing field service package.
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Steering Planetary Brake Linkage
(Ref. Nos. Refer to Illust. 11)

9. When assembling the brake shoe (28) to the
fork (23), be sure the mounting holes in the
shoe and fork are aligned and secure with the
two pivot pins (26).

NOTE: Before installing the pivot pins, inspect
the pins for burrs, otherwise pin may broach
hole in shoe. The brake shoe should pivot
freely on the pins (.004 to .007 inch loose fit.)

10. Inspect the brake operating linkage, in­
stalled in the back-up shoe and in the rear
frame cover, for excessive wear or sloppy fits
and for oil leakage at the brake outer levers
(8). Remove the parts from the cover or shoe
and replace, when required, as follows:

(a) BRAKE FORK PUSH ROD BELL
CRANKS (13): Pull the roll pins (18) hold­
ing the bell crank shafts (17) in the back-up
shoe (31). Drive out each bell crank shaft
(17), remove the needle bearings (16), bear­
ing races (16A) and bell cranks (13). Earlier
machines use a thrust washer instead of the
needle bearing and bearing races at each
end of the bell cranks.

Inspect the bushing (14), shafts (17) and
bearings (16) or thrust washers for exces­
sive wear or damage. Check the tension
of the spring (15). Examine the ends of
the rods (21) and the rod sockets in the bell
cranks (13) and adjusting screw (22). These
should be r ound and smooth. Refer to Par.
2,"SPECIFICATIONS," for the dimensions
of new parts.

NOTE: If the bell crank thrust washers
used on earlier machines need to be re­
placed, install a new needle bearing (16)
and two bearing races (16A) at each end of
the bell crank (13). When installing bear­
ings on the ae machine s , the late r type be11
crank must be installed or the old bell
crank (if reuseable) can be reworked by
removing. 100 inch of material from each
end of the bell crank hub at the thrust
washer face.

Reassemble the parts as follows: If the
bushings (14) needed replacement, the new
bushings must be pressed into the bell
cranks (13) from each end until they are
flush with the ends of the bell crank bore.
Position the bell crank with a thrust washer
or bearing (16) with two bearing races (16A)
at each end between the bosses of the back­
up shoe and drive in the shaft (17) unt iI the
hole in the shaft lines up with the hole in

the shoe. Install the pin (18). Assemble
the other bell crank in the same manner.

(b) OUTER LEVER (8) AND OIL SEAL (9):
Disconnect the steering boosters on the
OU!0rlever arms. Remove the cap screw
on the inner lever (11) and remove the push
rod assembly (12). The inner lever is
keyed to the outer lever shaft and should be
carefully pryed off. Remove the key (7),
needle bearing (lOA) and bearing races (10);
then, pull the outer lever (8) from the hous­
ing. Earlier machines have a thrust
washer instead of the needle bearing on the
shaft assembly (8).

Inspect the outer lever shaft, bearing or
thrust washer, oil seal (9) and shaft bush­
ings in the rear frame cover for excessive
wear or damage. Examine the ends of the
push rods (12) and the rod socket in the rod
levers (ll). These should be round and
smooth. Refer to Par. 2, "SPECIFICA­
TIONS," for the dimensions of new parts.

To replace the bushing, remove the oil seal
in the outer end of cover bore and press out
the old bushing. Press the new bushing in
from the outer end until it is flush with the
bore inner edge. Install the oil seal, part
number to the outside, using a new seal if the
old seal leaked or was damaged.

Reassemble parts as follows: Install the
outer lever (8). Place the thrust washer or
the bearing (lOA) with bearing races (10) on
the outer lever. Key the lever (11) to the
shaft so the ends of key (7) are flush with
both sides of the lever. Secure the clip of
the push rod assembly (12) to the lever (11)
with the cap screw. Push the outer lever
inward and tighten the cap screw to clamp
the lever to the outer lever shaft, allowing
a slight end play. Connect the steering
boosters to the outer lever arms.

(c) Check the hand lever return spring (40).
(Refer to Par. 2, "SPECIFICATIONS. ")

(d) Check the brake pressure spring (25).
(Refer to Par. 2, "SPECIFICATIONS. ")

7. REASSEMBLY
(Ref. Nos. Refer to Illust. 30)

NOTE: If both planet gear carriers (14) were
removed from the bevel gear carrier (2), re­
assemble and install the left hand planet gear
carrier first, as it makes dowel bolt installa­
tion easier without bevel gear interference.

(Continued on next page)



Page 18

STEERING SYSTEM
Section 7

STEERING PLANETARY

7. REASSEMBLY· Continued
(Ref. Nos. Refer to IIlust. 10)

1. Coat both sides of the thrust washer (7)
with MPG (MIL-G-l0924B). Be sure the snap
ring (6) is installed in the groove around the
interior spline of the gear (8). Place the
thrust washer on the bevel gear carrier and
insert the pinion shaft gear into the carrier
(Illust. 18).

NOTE: To assure proper assembly when in­
stalling the bevel gear and planet gear car­
riers to the bevel gear carrier, the word
"TOP" on all parts must be in alignment. In
addition, the planet gear carriers are
stamped" RH" and" LH" to avoid interchang­
ing them. These parts are dowel bolted to
each other and the dowel bolt holes were line
reamed during assembly at the factory. They
must be reassembled in the same position or
the dowel bolts will not fit properly.

IIlust. 18
Installing the Sprocket Drive Pinion Shaft

Gear and Thrust Washer.

2. Place the "LH" planet gear carrier on the
bevel gear carrier (side away from bevel gear)
and secure with the three regular cap screws
three dowel bolts and six nuts using 80-90 ft. -
lbs. torque. All bolt heads are to face the
bevel gear.

NOTE: The "RH" planet gear carrier and
bevel gear are secured to the other end of the
carrier (2) with six dowel bolts. Install the six
long dowel bolts through the assembly from the
tooth side of the bevel gear. Torque these bolts
from 80-90 ft. -Ib s. The dowel bolts, while al­
ternately making a snug and a free fit in the
bolt hole s around the bevel gear carrier, are
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arranged to provide a free and a snug fit in the
opposite bolt holes of the planet carrier.

3. The planet gear clusters (13) have a timing
mark on one tooth of the large gear (small gear
of the clusters on earlier machines) to facili­
tate proper installation in the carrier. Locate
this mark on the large gear and mark the same
tooth on the opposite side. On earlier ma­
chines, mark a line out to the tooth in the large
gear that is in line with the mark on the small
gear first (Illust. 19). This is necessary as
this is the side that will be visible during
assembly.

Timing mark
(earlier machines)

Timing mark
(later machines)

CEA-83556

Illust. 19
Planet Gear Cluster Timing Marks.

4. Position the gear cluster with bearings (12)
and bearing spacer (11) installed, on the
outer diameter of the planet gear carrier so
that the small gear is nearest the bevel gear
carrier (2) and the timing mark is aligned with
the planet gear shaft pin hole in the carrier
(Illust. 20). Place one thrust washer (10) be­
tween the gear cluster hub and the carrier on
each end of the gear cluster. If the bronze and
thin steel thrust washers used on earlier ma­
chines are being reiristalled, place one of each
between the gear cluster hub and the carrier
on each end of the gear cluster with the steel
washer next to the gear hubs. Position the
complete assembly in the carrier.

CfA-l'"7

lIIust. 20
Positioning the Planet Gear Shaft Roll Pin.
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5. Use a round tool to center the gear and
thrust washers with the shaft bore in the car­
rier before installing the planet gear shaft (9).
Tap the shaft into the carrier and gear cluster,
aligning the pin holes in the shaft and carrier.
If necessary, the slot in the end of the shaft
can be used to align the pin holes , Do not in­
stall the roll pin (15) at this time.

6. Install the other two planet gear clusters
in the same manner described in steps 3, 4
and 5.

NOTE: All the planet gear clusters are in­
stalled with the smaller gear toward the bevel
gear carrier (2) and the timing mark aligned
with planet gear shaft pin hole in the carrier
(14).

7. Place the brake disc and gear assembly
(Illust. 20) in position. The gear- should mesh
with the three planet gear clusters without
binding. If a bind occurs, recheck the timing
procedure by removing and reinstalling the
three planet gear clusters.

8. After the correct installation of the planet
gear clusters has been obtained, secure each
of the planet gear shafts with a new roll pin
(15) (lllust. 20). Drive the roll pin into the
carrier and shaft until it is flush with the car­
rier. Remove the brake disc and gear assem­
bly from the carrier.

9. Coat the bushings (16) in the planet gear
carrier bore with MPG (MIL-G-I0924B).

8. INSTALLATION

1. Attach a sling to the center of the bevel
gear carrier (so it can be rotated) and hoist the
assembly up. Place the bearing cage (19) (with
bearing cup (18) and adjusting nut (20) in­
stalled) in position on the bearing cone (17)
(installed on the planet carrier hub) at each end
of the assembly (Illust. 10).

2. Install the brake disc (22) and gear (24)
(with the oil collector ring (25) installed)
through the planet carrier hub on each end of
the assembly meshing the sun gear with the
large gear on each of the three planet gear
clusters (13) (Illust. 10).

NOTE: Use "C" clamps or vise grip pliers as
was done in removal to hold the brake discs
inward.

3. Lower the steering planetary unit into the
rear main frame with the bevel gear located on
the right hand side. Turn the bearing cages to
position the dowel pin hole at the top. While

lowering the unit, tilt the left end down and
forward to engage the bevel gear and pinion
teeth. Lower the high end while turning the
bevel gear forward to bring both gears into
mesh. When the gears are meshed, relieve
the hoist strain on the carrier unit to set the
lower section of the bearing cages onto the
shoulder of the bearing cradles. Do not re­
move the hoist sling until after the bearing
caps are bolted into position. Remove the vise
grip pliers or "C" clamps.

4. If bearing cap shims are used, the same
thickness of shims that were removed must be
installed on the cap surface of the rnarn frame.
If a new bearing cap is being installed, per­
form the following steps:

(a) With the bearing cage in place, put lead
pellets on the cap surface of the main
frame. Assemble the cap and torque the
cap retaining bolts until the cap and top of
bearing cage contact each other. Remove
the cap and measure the thickness of the
lead. Add the thickness of the rear and
front lead pellets; then divide by two. The
result is the shim pack thickness for each,
side of the cap.

NOTE: Since the smallest shim is .003
inch, select the right number of shims so
the resulting fit between the cage and cap
will be .001 inch tight to .004 inch loose.

(b) Pre ss the dowel pin in the middle of the
cap so that. 20 inch of the dowel pin is pro­
truding out of the cap. Press the dowel
pins in the ends of the cap so that. 30 inch
of the dowel pin is protruding out of the
cap. Peen casting at top of dowel holes for
securing the end dowel pins only.

(c) Stamp "LH" or "RH" as required on the
cap for future identification.

5. Install the bearing cap over the bearing
cage assembly at both planet gear carrier ends
aligning the middle dowel pin in the cap with
the hole in the cage as the bearing cap rece ss
butts against the bearing cage shoulder. The
carrier unit can be shifted left or right if nec­
essary, with a slight strain on the hoist, to
line up the other dowel pins in the bearing cap
with the dowel holes in the ends of the bearing
cradle. When the dowel pins match the three
holes, tap the bearing cap down, torque the cap
bolts from 5 to 10 ft-Ibs. and rap the bearing
caps while rotating the assembly to be sure the
caps seat squarely. Do not apply full torque to
the cap bolts at this time. Remove the hoist
sling.

(Continued on next page)
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8. IHSTALLATIOH - Continued

6. The steering planetary assembly must be
located in the rear frame so there is excessive
backlash between the bevel gear and pinion.
This is accomplished by loosening the right
hand adjusting nut (20, Illust. 10) and tighten­
ing the left hand adjusting nut on an equal
amount using the special spanner wrench (11-
lust. 21). Rotate the assembly regularly while
setting this excessive backlash (approximately
three times specified backlash).

IIlust. 21
Tightening the Left Hand Adjusting Hut.

7. Next, tighten the adjusting nut in each
bearing cage to a heavy bearing pre-load. Ro­
tate assembly and rap bearing caps to assure
that the shoulder on the bearing cage is seated
against the bearing cap.

8. Torque the retaining bolts in the cap on the
side adjacent to the bevel gear to 160-180
ft-lbs.

IIlust. 22
Dial Indicator Set-up for Obtaining

Bearing Pre-load.
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9. Back off on the adjusting nut on the side op­
posite the bevel gear and pry the assembly to
the left side with a pry bar until the bearings
rotate freely. Place a dial indicator on any
surface of the rear main frame so its stem is
against the outer machined face at the top of
the bearing cage adjacent to the bevel gear.
Set the indicator at zero (111ust. 22).

10. Tighten the adjusting nut opposite the
bevel gear until the indicator reads. 002-. 003
inch which is the outward deflection of the top
of the bearing cage adjacent to the bevel gear.
It is important that the assembly is rotated
while the mit is tightened to obtain this deflec­
tion reading.

11. Tighten the retaining bolts in the bearing
cage cap opposite the bevel gears to 160-180
ft-Ibs.

12. Position the dial indicator on any ma­
chined surface of the rear main frame so its
pointer will rest against the machined surface
of the bevel gear carrier (Illust. 23). Rotate
the assembly one complete revolution and note
the total deflection of the indicator hand from
high to low. Maximum permissible run-out is
not to exceed. 010 inch total indicator reading.
Rotate the assembly further and watch the in­
dicator. When the pointer shows one-half of
total deflection, cease rotating and paint-mark
this point. It will be the mark used to set up
the pinion end clearance.

lIIust. 23
Measuring Pinion End Clearance.

13. Check the transmission bevel pinion end
clearance as follows: Using adjustable paral­
lels or a gauge bar, measure the distance be­
tween the machined boss on the end of the pin­
ion and the machined surface of the bevel gear
carrier at the paint mark (11lust. 23). This
measurement should agree with the end gap
figure marked on the end of the pinion.
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If the setting does not agree, the pinion must
be moved in or out as required. To adjust the
pinion, remove the cap screws and washers
securing the pinion shalt bearing cage to the
transmission front cover (Illust. 24). Add
shims between the bearing cage flange and
transmission cover to move the pinion away
from the bevel gear carrier or remove shims
from the bearing cage to move the pinion
toward the carrier. When the correct end
clearance is reached, secure the bearing cage
to the front cover. Be sure the bearing cage is
tight when making the final check.

Illust. 24
Transmission Front Cover.

14. Check the backlash between the bevel gear
and pinion with the dial indicator (Illust. 25) as
follows: Position the dial indicator on the right
rear mounting pad and adjust the arm so the in­
dicator pointer will rest on one of the bevel
gear teeth. Turn the bevel gear toward the
rear to the limit of its movement. Set the in­
dicator pointer to touch the top surface of the
tooth and set the indicator at zero.

Insert a pry bar behind the transmission pinion
to hold the pinion positively locked and move
the bevel gear forward within the limits of its
free play. Note the indicator reading. Repeat
this check at four equidistant points on the
bevel gear and adjust for the minimum back­
lash at the tightest point. The dial indicator
deflection average should agree with the back­
lash figure marked on the bevel gear rim. (A
• 002 inch plus or minus tolerance of the re­
quired backlash dimension marked on the rim
of the bevel gear is acceptable as a final back­
lash setting.)

Adjust the bevel gear for the proper backlash
by loosening the bearing cap retaining bolts and
moving the planetary assembly left to decrease

Illust. 25
Checking Bevel Gear Backlash.

and right to increase the backlash. Loosen one
adjusting nut (20, Illust. 10) and tighten the op­
posite adjusting nut, one notch at a time, to
move the bevel gear in the direction required.
Both nuts must be moved equal amounts to
maintain the. 002 - .003 inch bearing setting
obtained previously. Rotate the as sembly and
rap the bearing caps while tightening the ad­
justing nut. With each adjustment, rotate the
bevel gear several times; then check the back­
lash obtained by moving the bevel within its
free limit as described previously. When the
proper backlash is obtained, torque the bearing
cage cap bolts to 160-180 ft-lbs and install and
secure the nut locks (21, Illust. 10).

NOTE: Should the holes for the nut locks fail
to coincide, always tighten the adjusting nuts
to fit the nut locks, never loosen them.

~:,
15. The proper backlash, pinion end clearance ,,~,;,
and bearing settings should now be correctly
set. To check this, coat both sides of the
transmission pinion teeth with red lead or
prussian blue. Turn the pinion by hand in the
normal direction or rotation. Compare the
tooth contact with the drive patterns shown in
Illust. 26.

Next, rotate the steering planetary by hand so
the pinion and bevel gear rotate in the same
direction as when checking the drive pattern.
Compare the tooth contact on the reverse sides
of the teeth with the coast patterns shown in
Illust. 26.

(Continued on next page)
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B. INSTALLATION - Continued

IPA-68221

Illust. 26
Preferred No Load Tooth Bearing.

16. If the tooth patterns obtained are not simi­
lar to those shown in 11lust. 26, recheck the
settings. When satisfactory adjustments are
obtained, check to be sure the adjusting nut
locks (21, Illust. 10) are installed and secure.

17. Apply Molykote type "G" to the threads of
the retainer (24) and install the pressure
spring (25) and retainer (24) to both sides of
the rear frame as follows (Illust. 11):

NOTE: Before installing the brake pressure
springs (25) in the frame check that they both
have the same number of coils. Later type
springs have 8- 3/4 coils (one more than pre­
viously used) and must not be intermixed with
an earlier type spring.

.'.;f
(a) BRAKE FORKS REMOVED: Position
the spring and retainer in the rear frame
and compress the spring with the compres­
sor bolt and washer to provide space for
brake fork and fork push rod (21) installation.

(b) BRAKE FORKS INSTALLED: Position
the spring and retainer at an angle in the
rear frame so the compressor bolt (with
flat washer installed) can be inserted
through the rear frame and threaded into
the spring retainer. Turn in on the bolt to
compress the spring until the spring can be
seated in the frame and compressed far
enough to provide space for the installation
of the fork push rod (21). If the retainer
(24) binds on the brake fork, hit the retainer
with a brass hammer as the compressor
bolt is turned in.

lB. If removed, install the brake forks into
the rear main frame with the brake shoes, lin­
ings and adjusting screws facing inward (Illust.
1). Before installing the fork front and rear
pins they should be inspected for burrs, other­
wise the pins may broach the mounting holes.
Support the brake fork to align the mounting
holes with the openings in the rear frame until
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the fork pins are installed. Position the front
fork pin in the rear frame counterbore. Insert
the puller screw through the rear pin opening
in the frame and thread it into the front pin
until it bottoms. Using a hydraulic ram as
shown in Illust. 27, pull the front pin into the
frame until the snap ring groove appears and
install the snap ring. Ins tall and secure the
opposite pin in the same manner. Install the
rear pins in the frame as shown in lliust. 27
until the snap ring groove appears and install
the snap rings. The brake fork should pivot
freely on the front and rear fork pins (.004 to
.007 inch loose fit).

NOTE: On machines where it may have been
necessary to remove the transmission, install
the front fork pins until the snap rings can be
installed in their grooves in the rear main
frame. Install the transmission.

19. Install the pivot brakes and sprocket drive
pinion shaft through both sides of the tractor.
Refer to "INSTALLATION" under "PIVOT
BRAKES" in this section.

TD-20 (SERIES B) WITH EARLIER TYPE
BRAKE ONLY: If only the sprocket drive pinion
shaft was removed and the pivot brakes and
sprocket drive carrier remained attached to the
rear frame, refer to Section B, "SPROCKET
AND SPROCKET DRIVE" under "SPROCKET
DRIVE PINION" for installing the sprocket drive
components. Install the pinion shaft using a
back and forth motion, keeping some inward
pressure to allow the pivot brake discs to pick
up the shaft splines.

20. LATER TYPE BRAKE: Position the actua­
ting cable (18, Illust. 40A) and lever support
(1) with lever (2) and spring (16) attached on the
pivot brake assembly. Install this assembly as
the finger of the lever (2) engages the slot in
the brake actuator (12) and secure the support
with the mounting bolts (17).

21. Remove the wire securing the brake shoes
(28, Illust. 11) to the brake fork (23). Position
the brake back-up shoe (31, Illust. 11) over the
dowels in the mounting pads of the rear frame.
Use the mounting cap screws to draw the shoe
down evenly onto the mounting pads and tighten
the cap screws to their full torque.

22. Tilt the brake forks to the side and posi­
tion the push rods (21, lllust. 11) between the
fork adjusting screws and bellcranks (13).
Secure the push rods to the bellcranks with the
snap rings (19). Insert the stiffener (33) in the
return spring (15) and install the return spring
between the bellcranks (13).

23. Thoroughly clean the mating surfaces of
the rear main frame and cover. If surfaces are

PRINTED IN UNITED STATES OF AMERICA



STEERING SYSTEM
Section 7

STEERING PLANETARY
Page 23

coated with grease or oil, remove with drying
degreasing solvent. Dry with clean dry com­
pressed air or lint free wiper. Spread an even
coat of "LOCTITE" plastic gasket on one of the
mating surfaces.

24. Hook a wire around each of the pivot brake
cable yokes and when the rear frame cover is
in position, thread the wire through the cable
opening in the cover (Illust. 28).

(Continued on next page)
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INST ALLING FRONT FORK PIN

Illust. 27
Installing Brake Fork Pins.

1. Main frame.
2. Adapter (OTC M-20).
3. Leg (OTC 930 D).

4. Support bar.
5. Puller screw.
6. Hydraulic ram.

7. Adapter (OTC-932).
8. Nut.
9. Rear fork pin.

10. Puller screw.
11. Front fork

pin.
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main frame cover. Insert a heel bar through the ~
inspection cover opening under the brake return
spring retainer to align the spring with the cable
opening in the cover. Grab the wire (secured
to the cable yoke previously) with a pair of
pliers and in one motion, pry up with the heel
bar and pull on the wire to seat the cable in the
cover (Illust. 28). Remove the wire from the
cable yoke. Do not secure yoke to bellcrank.

Illust. 28
Installing the Pivot Brake Actuating Cable on

Earlier Type Brake Assemblies.

25. Attach a hoist to the eyebolts in the main
frame covet that were used for removal. Be
sure the set screw that remained in the cover
is backed out sufficiently to prevent interfer­
ence.

Lower the cover into position over the cover
dowels in the rear frame. Use a soft hammer
to start the cover on the dowels, then seat the
cover by tightening the mounting cap screws on
each side of the dowels evenly. Secure the
cover to the frame with all the mounting cap
screws. Be sure to coat the cap screws with
oil to prevent seizing with "LOCTITE" plastic
gasket which may have run into the mounting
holes. Remove the hoist and eyebolts. Install
the three set screws in the cover.

26. Reach in through the center inspection
cover opening and engage the push rods (12,
Illust. 11) with the bellcranks (13).

27. Remove the compression bolt and washer
holding the brake spring compressed on each
side of the cover. As the compression bolt is
removed, reach in through the rear power
take-off opening in the rear of the rear main
frame and check that the push rod (21, Illu st ,
11) enters the adjusting screw (22) or the brake"
spring moves the .fork in that direction. Also _~'_';'
move the push rod back and forth as the adjust­
ing screw contacts the rod. With the compres­
sion bolt removed, there should be some move­
ment of rod.

28. 'EARLIER TYPE BRAKE: Instakl the pivot
brake actuating cable to bolt sides of the rear

ISS-1050-1 (Rev. 2) 10-70

LATER TYPE BRAKE: Install the pivot brake
actuating cable to both sides of the rear main
frame cover. Grab the wire secured to the cable
yoke previously and, with a pair of pliers, pull
on the wire to seat the cable in the cover. Re- ~
move the wire from the cable yoke. Do not se- ,
cure the yoke to the bellcrank.

29. Install the brake cable rubber boot using a
pair of pliers. First maneuver the boot down
over the cable yoke until the top of the boot can
be inserted in the groove around the bottom of
the yoke. Then pull the boot all around the flange
protruding from the rear main frame cover.

30. Install and secure the foot brake cable
(Illust. 28) and pulleys.

A. MOVABLE PULLEY SIDE (Illust. 5): Po­
sition the support (2) on the stud (3). Wrap
the cable around the pulley (5) and place the
pulley, support and cable assembly inside
the yoke of the pull rod (I). Move the com­
plete -assembly to the front of the tractor
until clearance is obtained to insert the
pulley shaft (4) from the underside of the
yoke. Be sure the snap ring is installed Ln
the groove in the bottom of the pulley shaft
and push the shaft up through the complete
assembly. Install the upper snap ring in the
pulley shaft (4) to its stud with the snap ring.
Secure the cable to the bellcrank with the end
pin and cotter so the head of the pin is toward
the outside of the tractor.

B. IDLER PULLEY SIDE: Place the pulley
on the stud protruding from the cover and
secure the pulley to the stud with the spacer
and snap ring. Wrap the cable around the
pulley and secure the cable to the bellcrank
<1Mitht~:~d pin and ' r. The head of the
pin ~ face the of the tractor.

31. Sec~}:'ethe pivot
crank orul~ach side
and "

to the bell­
tlt,the end pin
I(
'\',

32.
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33. Connect the brake pull rods (4 and 5, Il­
lust. 16) on each side of the unit.

,I

34: ' Connect the steering booster valve oper­
a.ting rod (10, Illust. 6) at the steering lever
and booster on each side of the rear frame
cover. Connect the steering booster pressure
hose (11) at the booster connection and secure
the hose to the cover with the clamp.

35. On units with external piping, install and
connect the sprocket drive vent tubes. Connect
the converter vent tube at the rear frame cover
and at the converter.

36. If the left cylinder hose crossover tubes
were removed, they should be connected at the
control valve and at the cylinder hose con­
nectors. Install the batteries and battery box
on the left hand fender.

37. Connect the booster piston return springs
(1, Illust , 6) to the hooks on the seat support
bar. Do not connect the other end of the
springs to the outer levers at this time. Con­
nection of the springs will be performed when
adjusting the brake s.

38. UNITS EQUIPPED WITH SCARIFIER:
Connect the scarifier front oil tubes (4, Il1ust.
3) at the control valve.

39. Attach a hoist to the fuel and hydraulic oil
tanks and position the tanks on the fenders of
the front frame (Illust. 4). Secure -the tank
support platform to the frame with the cap
screws, nuts and washe rs.

40. Connect the seat side sheets at the fuel
tank. Position the vent tubes in the clips at
the front of the fuel tank and connect the tubes
at the rear frame cover. Connect the fuel
lines at the fuel tank.

41. Connect all the lines at the hydraulic oil
tank that were removed to facilitate removal of
the tank. Connect the rear light wiring.

42. UNITS EQUIPPED WITH SCARIFIER:
Connect the hydraulic hoses at the scarifier to
the front tubing (4) and secure with the clamp
(5, Il lu s t , 3).

43. Installation of the seat, batteries and bat­
tery support and the apron type cover (2, Illust.
3) at the rear of the tractor will be performed
when adjusting the brakes and in the sequence
outlined.

44. Open the diesel fuel shut-off valve (1,
Illust. 3). Check line connections up to the
fuel filters for leakage.

'.:',:';'

45. Be sure the drain plug in the underside of
the rear main franie is installed and tight. Fill
the rear main frame with the lubricant and to
the level described in the operator's manual.
Install the oil level dip stick.

46. Fill the hydraulic oil tank to the oil level
mark with the lubricant described in the perti­
nent operator's or instruction manual.

47. Perform the major adjustment as described
in Par. 9, "STEERING PLANETARY BRAKE
ANDPIVOT BRAKEADJUSTMENTS." Be
sure to follow the caution described at the be ..
ginning of Par. 9.

48. Install the track chain (refer to Section 9,
"TRACKS ANDTRACK FRAME" for installa­
tion). Install the sprocket cock shield (if
equipped).

49. Operate the unit and vent the equipment
hydraulic system as described in the pertinent
operator's or instruction manual. Refill sys­
tem as necessary. Recheck the level in the
rear main frame and add lubricant as neces­
sary. Check for proper functioning of the
brakes in actual operation.

9. STEERING PLANETARY BRAKE AND
PIVOT BRAKE ADJUSTMENTS

(Ref. Nos. Refer to lIIust. 30)

•

CAUTION: THE FOLLOWINGADJUST­
MENTS MUST BE PERFORMED WITH
THEENGINESTOPPED UNLESS OTHER

WISE STATED. WHENEVERIT ISNECESSARY
TO HAVE THE ENGINE RUNNING, BE SURE
THE TRANSMISSIONGEAR SELECTOR LE­
VER IS LOCKED IN THE NEUTRAL POSI­
TION WITHTHE SAFETY LEVER ANDTHAT
THE HI-LO SHIFT LEVER IS IN NEUTRAL.

NOTE: Before performing adjustments, re­
move all dirt accumulation from the main
frame cover. Excessive dirt pack-up could
cause binding of external brake linkage.

Adjust the pivot brakes when the steering levers
can be pulled against the seat with the engine

(Continued on next page)
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9. STEERING PI,.ANETARY BRAKE AND
PIVOT BRAKE ,\;DJUSTMENTS - Continued

(Ref. Nos. Refer to Illust. 30)

running or when the brake pedal bottoms. Re­
fer to "Pivot Brake Adjustment. "

Adjust the steering planetary brakes when they
slip or the tractor creeps to one side. Refer
to "Steering Planetary Brake Adjustment. "

Adjust the steering lever linkage when the levers
are hard to pull or they stick in the disengaged
position. Refer to "Steering Lever Linkage
Adjustment. "

The preceding adjustments compensate for
normal wear only. If brake linkage has been
disconnected or r ernovedj the procedure under
"Planetary Brake and Pivot Brake Major
Adjustment" must be followed.

After adjustment has been performed, the unit
must be checked out in actual operation for
proper functioning.

Pivot Brake Adjustmentt..

1. LQ&s.enthe lock nut (8) and turn the adjust­
ing screw (9) until the hand lever can be pulled
to dimension "E" (following table) (measured
from the top edge of the front seat support)
without bowing the lever. Tighten the lock riut

"",± ($;). -

See L-250P, TD-20BP L-250BP, L-250P,
Illust. and TD- 20BPS TD-20BP and
30 TD-20BPS

Below 5324 5324 and Up
E 1-3/4 Inches 2-1/4 Inches

F ~ ;1-1/4 to 1-1 /2 1-3/4 to 2 Inches
Inches

2. Start and run the engine at low idle.
,I.,.;,4.. Pull back on the steering levers. The ad-
justed lever tr avel "E" (obtained in Step 1)
should reduce to dimension shown as "F" in
table following Step 1. If necessary,> adjust
screw (9) until dimension "F" is obtafned with
the engine running. Tighten lock nut (8).
Stop the engine.

~'~'
4. Depress the foot pedal and check for free
travel (8-3/4 to 9-1/4 inches). If the proper
free travel ~s not obtained, it may be due to

t!
i (5..,68). -;..'A5-1050-1

c;..£..·..:.·,~,.

binding of linkage or the adjustment procedure
was not performed correctly.

'NOTE: If the proper foot pedal free travel was
not obtained, recheck adjustments performed
in Steps 1 through 3. Then check the pedal
linkage only if the free travel is still incorrect.

5. Checking pedal linkage. With the foot pedal
back against its stop, check that the bell crank
(C) is against the stop (D}{machined surface on
main frame cover) or can be pushed against
the stop. If the bell crank will not rest against
the stop, proceed as follows:

(a) Remove the quick disconnect
platform and the right hand platform.

(b) Remove the cotter and rod end pin
(12). Push the bell crank against the
stop (D). ."
(c) Loosen. the lock nut (14) and turn
the clevis (13) as required to reconnect
it to the foot pedal without disturbing
the position of the pedal or bell crank (C).

(d) Secure the clevis to the pedal with
the end pin and cotter. ,,'

(e) Install the platforms.

-, Steering Planetary Brake
Adjustment (Units Without
Rear Mounted Equipment)

.. ...,

1. Insert a bar through one of the openings in
the apron type cover located below, the fuel
tank at the rear of the main frame and pry .
against the booster clevis (25) to assure that the
booster piston is fully extended. This must be
done with the planetary brakes engaged (hand
levers in..forward position},

"

2. Remove the P, T.n. cover from the rear of
the main frame. Remove the 1-1/2 inch square
socket pipe plug from the main frame to gain

• access to the br-ake adjusting screw. Access
to this plug is provided in the front frame be­
low the fender (Illust. 29).

3. Reach in through the P.l'. O. cover opening
and check for movement .Q£ the brake fork push
rod (21, Illust •. 11). If mt>vement exists, in ..
sert a 1/2 inch "drive extension through the
access hole in the side of the main frame and
turn the adjusting screw (21) clockwise until the
push rod becomes snug. Then turn the adjusting
screw counte r clockwi se 1/2 turn. ,·This should
provide appr oxirnare'ly al!Jft inch end play on

.. '",

. .'
"'.. ,..
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the push rod. If the brake fork push rod was
tight, turn the adjusting screw (21) counter­
clockwise until the rod is loose. Then turn the
adjusting screw clockwise until the rod becomes
snug; back off 1/2 turn to obtain the 1/32 inch
end play.

Illust.29
Steering Planetary Brake Adjusting Screw Plug.

(Model 250 Loaders Shown,
TO-20 SERI ES B Similar).

4. Repeat adjustment procedure on the other
side o~the unit.

I
5. Install the pipe plugs (Illust. 29). Install
the P. T. O. cover using a new gasket.

Steering Planetary Brake Adjustment
(Ufiits With Rear Mounted Equipment)

NOTE: If the rear power take-off cover can be
removed, follow the preceding adjustment pro­
cedure under "Units Without Rear Mounted
Equipment. "·It is the preferred method of
adj{fstment and must be used whenever practical.

NOTE: Before this adjustment procedure can
be performed, it is very important that the en­
gine speeds be checked to b~ sure it is in proper
adjustment. (Refer to "ENGINE IDLE AD­
JUSTMENTS" in Section 4, "ENGINE. If)

" ••••,fI,

1. Insert a bar through one of.the openings in
the apron type cover located below the fue1tank
at the rear of the main frame and pry against

" the booster clevis (25) to assure that the booster
piston is fully extende d, This must be done
with the planetary brake a engaged (hand levers
in forward position. ) .

,f

2. Apply the foot brake pedal and lock.

3. Remove the quick disconnect platform so
the ,,'If, joint can be seen.

4. Remove the 1-1/2 inch square socket pipe
plug (Illust. 29) from the main frame .to gain

access to the brake adjusting screw (21) on
the side of the unit to be adjusted.

5. Start the engine. Pull back the stee ring
lever (on the side not being adjusted) to full
pivot position. Leave the hand lever on tbe
side being adjusted in the engaged position
(forward).
6. Move the engine speed control up to the third
notch above low idle (approximately 1050 rpm).
Place the transmission gear selector lever in
"FORWARD 2" and the IfHI-LO" lever in "HI. If

•
CAUTION: USE ANEXTENSION LONG
ENOUGHTO AVOIDANY CONTACT
WITH THE TRACK WHENMAKING

THE FOLLOWINGADJUSTMENTS.

7. Insert a 1/2 inch dr ive extension into the
adjusting screw (21) and turn clockwise until
the "U" joint starts to rotate. Then slowly
turn the adjusting screw counterclockwise until
the "U" joint stops; continue to turn counter­
clockwis e for an additional 1-1/2 turns. 'i

8. Remove the drive extensiors.and Insta l]; the
pipe plug (Illust. 29). ';''''li:!;~·t·''A

9. Lock gear selector lever in "NEU~AL"
and place "HI-LO" lever in neutral (N). Stop
engine.

10. Repeat adjustment on the other side of
the tractor.

11. Install the quick disconnect platform!

Steering Lever Linkage Adjustment

•

CAUTION: LOCK THE GEAR SELECTOF
LEVER IN "NEUTRAL" AND PLACE
THE "HI-LO" LEVER IN NEUTRAL (N)

BEFORE PERFORMING THE FOLLOWING
STEPS.

1. Start the engine and oper ate. at low idle.

""! 2. Pull back on the steering hand levers. If
the hand lever pull is hard or a short catch is
felt, disconnect the operating rod (4) at the
booster and shorten the rod by turning the
clevis (22) one turn at a time until lever travel
is smooth. If the hand lever hangs up when
released, lengthen the rod (4) until it returns
freely. When the adjustment is completed and
the rod (4) is connected and secured, the
booster timing marks (Insert B, Illust. 30)
will not necessarily be aligned.

3 . Stop the engiri e,

(Ceontinued on next page>' l;
,.
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9. STEERING PLANETARY BRAKE AND
.•PIVOT BRAKE ADJUSTMENTS· Continued

(Ref. Nos. Refer to Illust. 30)

Planetary Brake and Pivot Brake
Major Adjustment

NOTE: The following adjustment is for the
right side of the unit. Adjustment is the same
for the left side.

1. Remove the bottom seat cushion. Remove
the cap screws and washers securing the seat
frame to the seat side sheets. Remove the
seat frame.

2. Disconnect battery cables. Remove the
battery support top bracket. Mark batteries
to assu:;_.einstallation in the same location and
remov~the batteries. Remove the battery
bottom bracket.

3. Remov,e the quick disconnect platform and
the right hand platform.

4. Remove the rear cover (2, Il1ust. 3). If
equipped with a scarifier, the tube clamp (5,
Illust. 3) must first be disconnected and then
the rear cover positioned over the hydraulic
hoses.

5. Remove the cotter and end pin (11) but
leave the release rod (19) connected to the
bell crank (7). Remove the cotter and end
pin (6) .I>ecuringthe booster to the bell crank.
Tempor\d1y disconnect booster spring (10)
from bell crank and attach it to the hook on
the release rod (19).

6. Remove the 1-1/2 inch square socket pipe
plug from the right hand side of the main
frame to gain access to the brake shoe adjust­
ing screw (21). Access to the plug is provided
in the front frame below the fender (Illust. 29).

7. Insert a 1/2 inch drive extension in the end
of the adjusting screw (21) and turn the screw
until the pointer (5) on the bell crank (7) is
.,aligned with the pin on the rear frame cover
;. (,refer to Insert A, Illust. 30). Be sure re­
lliase rod (19) is free to move and not binding
afhhe front end as this adjustment is being
pe-rformed. Install the 1-1/2 inch pipe plug.

8. Pull the booster piston (23) out until it is
fully extended. Measure the distance from
the center of the booster mounting pin (26) to
the center of the mounting pin opening in the
clevis (25). This distance must be 13-1/2

ISS-1050-l (5-68)

inches. If adjustment is necessary; .. loosen the
clevis lock screw (24) and tUrn the Clevis (25)

until this distan.c.e...•.•.i...a..i.-~..c.. ' .• ained Wit.hthe pistonfully extended. Ti . the lock screw (24).
Secure th~ bOO.S~~*j. \ ~~hebell crank (7) with
the end pm (6t~~:_'cotter. .

, . . '..~;:

9. Position the front of the release rod (19)
so it will not bind and reconnect the spring (10)
to the upper end of the bell crank (7). The
pointer (5) will now move up from the pin on
the rear frame cover (refer to Insert "A,,"
Illust. 30). ..,1/11">

10. Loosen the lock nuts (18) and turn the
turnbuckle (17) until the pin (11) enters the
rod and hand lever hub freely. 'Secure the pin
(11) with the cotter. Continue adjusting the
turnbuckle until 1-1/2 inches of free travel
is measured at the top of the hand lever as
shown in Illust. 30. Tighten the lock nuts (18).

11. Check to be sure that the alignment mark
on the lever (l) is aligned with the alignment
mark on the booster housing (refer to Insert
"B." Illust. 30). If the marks are not aligned.
disconnect the clevis (22) at the lever. Move
the lever (1) until the alignment marks coincide
and hold the lever in this position. Loosen the
lock nut on the clevis (22) and turn the clevis
as required to line up the mounting holes in
the lever and clevis. Secure with the end pin
(2) and cotter. Tighten the lock nut (3).

12. Loosen the lock nut (8')and turn the ad­
justing screw (9) until the hand lever can be
pulled to dimension "E" (measured from the
top edge of the front seat support) without
bowing the lever. Tighten the lock nut (8).
(Refer to the table under "Pivot Brake Adjust­
ment" for dimension "E. ")

13. Repeat Step 5 through 12 for adjustment
on the 'left side of unit.

14. Secure the battery bottom bracket to the
seat support bar. Secure the rear of the
bracket to the seat side sheets .

15. Install the batteries in.their original lo­
cation using the markings made in removal.
Install and secure the battery support top
bracket. Connect the battery cables.

16. Secure the seat frame to the seat side
sheets with the four cap screws and lock
washers. Install the seat bottom cushion.

(Continued on page 30. )
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lIIust, 30
Steering Planetary Brake and Pivot Brake Adjustments.

\~"

1. Hydraulic steering booster B.
val";:eoperating lever. 9.

2. Rod end pin. 10.
3. Lock nut. 11.
4. Steering booster valve operating ro<\. 12.
5. Pointer. 13.
6. Hydraulic booster clevis pin.
7. Bdl crank. :;'\ 14.

Lock nut.
Adjusting screw.
Spring.
ReLease rod end pin.
Roq.end pin.
Brake pulley pull rod
yoke clevis.

Lock nut. "'-

15. Brake pulley pull 21. Steering planetary
rod yoke. brake adjusting screw.

17. Turnbuckle. 22. Clevis. (/)

lB. Lock nut. ,,,.. 23. Booster piston. 'tI (1)

III o
Release tod. 24. Lock screw. ....

19. (JQ ...
Hook. 25. Booster clevis.

(1) 0
20. ::s

26. Booster mounting pin. N
..0 '""......
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9. STEERING PLANETARY BRAKE AND
PIVOT BRAKE ADJUSTMENTS- Continued

(Ref. Nos. Refer to 1Ilust. 30)

Planetary Brake and Pivot Brake
Majar Adjustment - Continued

17. Start and run the engine at low idle.
Pull back on the steering levers. The adjusted
lever travel "E" (obtained in Step 12) should
reduce to dimension shown as "F" in the table
under "Pivot Brake Adjustment." 1£ necessary
adjust screw (9) until dimension "F" is obtained
with the engine running. Tighten lock nut (8).
Stop the engine.

18. With the foot pedal back against its stop,
check that the bell crank (C) is against the
stop (D) (machined surface on main frame
cover) or can be pushed against the stop. 1£
the bell crank will not rest against the stop,
proceed as follows:

(a) Remove the cotter and rod end pin
(12). Push the bell crank against the
stop (D).

(b) Loosen the lock nut (14) and turn the
clevis (13) as required to reconnect it
to the foot pedal without disturbing the
position of the pedal or bell crank (C).

(c) Secure the clevis to the pedal with
the end pin and cotte r ,

19. Depress the foot pedal and check for free
travel (8-3/4 to 9-1/4 inches). If the proper
free travel is not obtained, it may be due to
binding of linkage or the adjustment procedure
was not performed correctly and should be
rechecked.

20. Check the movement of the steering
levers as described under "Steering Lever
Linkage Adjustment. "

21. Secure the rear cover (2, Illust. 3) to the
rear frame and fuel tank support with the cap
scr ews , lock washers and nuts. 1£ equipped
with a scarifier, secure the hydraulic oil tube
clamp (5, Illust. 3).

22. Install the quick disconnect platform and
the right hand platform.

PIVOT BRAKES

10. REMOVAL

NOTE: Remove all dirt accumulation from
the rear main frame cover. Excessive dirt
pack-up could cause binding of external brake
linkage and result in premature brake failure.

The pivot brake assemblies on each side of the
tractor are the same; therefore, all parts are
interchangeable. The removal, disassembly,

1SS-1050-1 (5-68)

inspection, repai~~ reassembly and installation
procedures are ,,!-~sothe same for each side.

"

1. Remove the sprocket rock shield (if
equipped). Disconnect the track chain and
clear it from the sprocket. It is not necessary
to remove the track chain from under the track
frame.

2. Drain the rear main frame by removing the
plug in the underside of the frame.

PRINTED IN UNITED STATES OF AMERICA
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PIVOT BRAKES

3. EARLIER TYPE BRAKE: To facilitate re­
moval and installation of the pivot brake actu­
ating cable (7, Illu:st. 6), the seat frame, bat­
teries and battery support must be removed.
When disconnecting the pivot brake cable on the
right hand side of the unit, the brake pawl
operating lever and lever guides must be re­
moved and the seat side sheet moved out of the
way.

4. EARLIER TYPE BRAKE: Remove the cotter
and end pin securing the pivot brake actuating
cable (7) to the bellcrank (6). Using a pair of
pliers or other suitable tool, pull the rubber
boot from the cable. Push the cable (7) down
into the rear frame cover (Illust. 6).

5. LATER TYPE BRAKE: Remove the inspec­
tion cover located behind the brake actuating
cable. Work through this opening to free the
actuating lever as sembly from the pivot brake
by removing the bolts (17, Illust. 40A) securing
the support (1) to the brake. Swing the support,
with spring (16) and lever (2) attached, out of
the way and secure this assembly near the top
of the rear frame so it will be in position for
installation.

EARLIER TYPE BRAKE: Remove the inspec­
tion cover located behind the pivot brake actua­
ting cable. It will be necessary to work through
this opening to feed the cable into the rear
frame cover upon installation.

NOTE: EARLIER TYPE BRAKE: A pry bar or
large screwdriver can also be used through this
opening to aid in pushing the cable into the rear
frame.

Illust. 31
Track Frame Coupling Link
(Model 250 Loaders Only).

6. LOADERS ONLY: Remove the track frame
coupling link. Remove the cap screws, washers
and link pin locks securing the link pins to the
coupling at the track frame and at the bottom of
the sprocket drive carrier cover. Tap out the
link pins to remove the coupling link (Illust. 31).

NOTE: On the earlier MODEL 250 Loaders, it
may be necessary to partially remove the track
frame to permit track frame coupling link re­
moval. On the se units, the bos s on the sprocket
drive carrier cover must be filed down so the
link can be lifted from position in the cover
boss without partially removing the track frame
in the future.

TD- 20 (SERIES B) ONLY: Remove the outer
cap securing the track frame pivot shaft to the
sprocket drive carrier. Loos en the mounting
bolts on the inner cap on each side of the
tractor. Pry forward slightly on the pivot shaft
to remove the shims between the spacer and
sprocket drive carrier (Illust. 32). The spacer
should be worked free of the carrier when the
sprocket drive assembly is removed from the
unit. Keep the shims together with the spacer
and outer cap to facilitate reassembly.

(Continued on next page)

Illust. 32
Pivot Shaft Mounting Caps (Earlier Units Shown)

('I'D- 20 SERIES B Only).
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10. REMOVAL· Continued

~-

I" OD x 13/16" ID x
I" Tubing (2 Reg'd)

CEA·1U403

13/16" n-rn . 2 Holes

.....

: .
~ ~
'" '"

lIIust. 33
Detailed Parts for Sprocket Drive Lifting Haok Adapter Shown in Illust. 35.

9. Remove the cap screws and nuts securing
the sprocket drive carrier to the rear main
frame. Remove two of the sprocket drive car­
rier cover mounting bolts and use two bolts
(three inches in length) to secure the adapter
(l1lust. 33) to the cover. Secure the lifting
hook (Illust. 34) and hoist to the adapter (l1lust.
35).

Turn in the three hexagon-socket set screws
provided in the sprocket drive carrier until pry
bars can be inserted, to pry the assembly from
the studs and dowel. Pull the assembly straight
away from the frame until the pinion shaft

ISS-l050-l (Rev. 3) 7-71

clears the frame. On the TD- 20 (SERIES B),
the pivot shaft spacer (illust. 32) should be
worked free of the carrier as the assembly is
being removed.

7. Jack up the rear of the unit until the
sprocket clears the track chain. Block under
the rear frame.

8. To remove the sprocket drive assembly as
a unit, a lifting hook and adapter should be made
as shown in Illust. 33 and 34.

PRINTED IN UNITED STATES OF AMERICA
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1-1/8"00 x 3/4" IO x I"
Tubing (2 Req'd]

2-7/8 x 1-1/4 x 1/4" Angle

3/4" Dia. (2 holes)

2-7/32"

DETAIL ~

Weld

Weld

1-1/8" 00 x 3/4" IO x I"
Tubing (2 Req'd)

1'+-----11-'/2::."-----

Page 3>3

PIVOT BRAKES

See detail B
1/4"

Weld
--------------------

See detail A

/8" Cold rolled steel

DETAIL B

3/8" Cold
roll ed :~:::=Di•• (2 hoI,,) ,I'·
[<2= L_¥~2.
L b:.::.. ,.

1I-'/2::."----~
3/4" Dia. (2 holes)

DETAIL B CfA-I3.90

IIlust.34
Detailed Parts for Lifting Hook Shown in Illust. 35.
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PIVOT BRAKES

10. REMOVAL - Continued

Illust. 35
Installing Sprocket Drive Special Lifting

Hook and Adapter.
(TD-20 S,ERIES B Shown, Loaders Similar).

11. DISASSEMBLY

(Earlier Type Brake)

1. Support the sprocket drive assembly (as
shownin lliust. 36).

2. Disconnect the pivot brake actuating cable
from the links of the brake actuating assembly.

3. Remove the lock wire, cap screws and
washers securing the oil sump and gaskets to
the bottom of the brake retaining and back-up
rings and remove the sump and gaskets (illust.
37).

4. Remove the cotter pins and nuts from the
three brake studs (Illust. 37).

1SS-l050-1 (Rev. 2) 10-70

Illust. 36
Pivot Brake Assembly.

1. Sprocket drive pinion shaft.
2. Retaining ring.
3. Sprocket drive carrier.
4. Actuating link.
5. Back-up ring.
6. Actuating disc assembly.
7. Stud.
8. Brake discs.
9. Dowel hole.
10. Pivot brake sump.
11. Sealing rings.

.'}.

Illust. 37
Removing the Lock Wire from the Oil Sump

MountingCap Screws.
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5. Remove the brake retaining ring, discs and
actu'll.ting assembly from the studs and off the
end of the pinion shaft (I1lust. 38).

NOTE: ,S, 0, ,me brake assemb,H"es,are eqUiPl?~e,',d
wUh, , .,ill,d'.:~,cer.. If so equipped, discar.d
tb.e,.pace_

1t.J
I

Illust. 38
Removing the Brake Disc Assembly from

the Pinion Shaft.

6. If necessary, the brake back-up ring can be
removed from the carrier by loosening the
three studs with a stud puller. Remove the
studs and back-up ring (I1lust. 39).

Illust. 39
Removing the Back-up Ring.

7. Pry the three extension springs from the
ear lugs of the actuating discs using a screw­
driver (I1lust. 40). Separate the discs and re­
move the five steel balls.

8. If it is necessary to remove the actuating
link (I1lust. 40) from the disc, unstake and re­
move the nut and stud.

Illust. 40
Removing the Brake Extension Springs.

(Later Type Brake)
(Ref. Nos. Refer to I1lust. 40A)

1. Position the sprocket drive assembly so the
pinion shaft is up.

2. Remove the cap screws securing the pres­
sure plate (13) to the sprocket drive carrier.
Remove the pressure plate and actuator assem­
bly from the sprocket drive pinion shaft. To
separate this assembly, pry the three return
springs (15) from the ear lugs of the actuator
(12) using a screwdriver. Remove the actuator
and the five steel balls (14) from the pressure
plate. (Refer to I1lust. 2A.)

3. Remove the cap screws securing the re­
tainer (4) to the sprocket drive carrier and re­
move the retainer. Lift the separator plates (5)
and friction plates (6) from the brake hub (7).
Remove the spacer(s) (19) from the sprocket
drive carrier.

(Continued on next page)
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11. DISASSEMBLY- Continued 4. Remove the outer retaining ring (8) from
the sprocket drive pinion shaft. Slide the brake
hub (7) from the shaft.

11

a-98498

Illust. 40A ,.
Pivot Brake Assembly Cross Section.

1. Actuating lever support.
2. Actuating lever.
3. Actuating lever pivot shaft.
4. Separator plate retainer.
5. Separator plates.
6. Friction plates.
7. Pivot brake hub.
8. Hub retaining rings.
9. Sprocket drive pinion shaft.
10. Oil dam.

11. Sprocket drive carrier.
12. Pivot brake actuator.
13. Actuator pressure plate.
14. Steel ball.
15. Actuator return spring.
16. Actuating lever return spring.
17. Lever support mounting bolts.
18. Pivot brake actuating cable.
19. Brake mounting spacer (3 used on

loaders, 2 used on dozers).
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12. INSPECTION AND REPAIR

1. Check the brake pedal action. New bushings
are required if excessive looseness causes
pedal wobble. If a binding movement exists, it
may be possible to eliminate it by lubricating
at the greas e fitting in the pedal hub.

Remove the brake pedal to install the new
bushings as follows:

(a) Remove the center and right front floor
plates.

(b) Disconnect the brake rod yoke from the
bottom of the pedal and unhook the pedal
return spring. Check spring tension. Refer
to Par. 2, "SPECIFICATIONS."

(c) Drive out the pedal shaft retaining pin
installed through the side of pedal bracket
arm and remove the shaft.

(d) Press out both bushings installed in the
pedal bore.

(e) Press in new bushings until each is flush
with the outer edges to allow space between
the bushings for lubrication.

(f) Reinstall the brake pedal, linkage and
floor plates.

(Later Type Brake)

2. Inspect the separator and friction plates for
distortion and excessive wear at the braking
surface. Refer to Par. 2, "SPECIFICATIONS"
for dimension of new parts.

The braking surface on both sides of the fric­
tion plates are grooved to allow oil to squeeze
out when the brakes are applied. All these
groovings should be cleaned thoroughly.

3. Inspect the friction plate and the pivot brake
hub splines for excessive wear and damage.
Replace parts as necessary.

4. Check the pressure plate and actuator
ramps for wear that may prevent the ball from
rolling smoothly up the ramp. If any corrosion
is found, polish the ramp with emery cloth. In­
spect the steel balls and, if they are out-of­
round or too rough to be polished with emery
cloth, replace them with new balls.

5. Inspect the extension springs for exces sive
wear at the attaching loops or loss of tension
needed to hold the actuator firmly against the
balls. Refer to Par. 2, "SPECIFICATIONS."

6. Check the actuating lever return spring (16,
Il.Ius t , 40A) for damage and tension (refer to
Par. 2, "SPECIFICATIONS").

(Earlier Type Brake!')

7. Inspect the middle and intermediate discs
for distortion and excessive wear at the brak­
ing surface. If a wear pattern is established on
either or both sides of an intermediate disc and
the original disc thicknes s is reduced below the
minimum dimension shown in Par. 2, "SPECI­
FICATIONS," the disc should be replaced with
a new one.

The braking surface on both sides of the middle
discs are grooved to allow oil to squeeze out
when the brakes are applied. All these groov­
ings should be cleaned thoroughly. If the discs
or disc hub splines are excessively worn, re­
place the disc with a new one.

NOTE: The pressure required to obtain a given
braking action will increase as braking surface
wear progresses. This is due to the changing
leverage of the actuating links as their angular
relationship to each other decreases.

8. The outer face of the brake back-up'ring
and the inner surface of the brake retainer ring
serve as stationary braking surfaces and must
be inspected for excessive scratches or pitting.
If these cannot be cleared up with emery clOth,
replace the grooved or pitted parts. .

9. Perform the same inspection and servicing
operations, as in Step 8 preceding, on the '
brake surfaces of the actuator disc assembly.

10. Check each actuator disc ramp for wear
that may prevent the ball from rolling smoothly
up the ramp. If any corrosion is found, polish
the ramp with emery cloth. Inspect the steel
balls and, if they are out-of-round or too rough
to be polished with emery cloth, replace them
with new balls.

11. Inspect the extension springs for exces sive
wear at the attaching loops or loss of tension
needed to hold the actuating disc firmly against
the balls. Refer to Par. 2, "SPECIFICA­
TIONS. "

12. Check the actuating links, studs, brake rod
yoke and yoke pin for wear, and replace worn
parts with new.

(Continued on next page)
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12. INSPECTION ANDREPAIR - Continued

(Earlier Type Brake) - Continued

13. Inspect the brake actuating cable assembly
removed from the rear main frame cover.

(a) Remove the snap ring installed below the
spring retainer and disassemble the spring
guide. Check the brake cable return spring.
Refer to Par .. ~ "~PECIFICATIO~S."

rAGt::'.../ SeC,It)N 7
(b) Remove the "a" rings, from the grooves
in the cable guide, and the dirt seal installed
in the cover upper recess.

(c) Thoroughly clean all parts including the
interior of the cover opening. Install a new
dirt seal and new "a" rings, reassemble
the spring and install the snap ring.

,
/

.~14. Check length (A, lliust. 41) of the pivot
brake studs. If the dimension obtained is 3.589
to 3.594 inches, the studs must be removed
and this length reduced to 3.539 to 3.544 inches
to provide the proper brake disc clearance. Be
sure to remove stock from the retaining ring
end of the stud (lliust. 41). Install the studs so
they are shouldered against the back-up ring
using 110-125 ft. -lbs. torque.

'___- A -__'''~I
i

Sprocket
carrier
side
/

Remove
from this
shoulder only

grind at this
shoulder a sit
must remain hardened
to full case depth

CfA-'3662

Illust. 41
Pivot Brake Stud Modification.
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13. REASSEMBLY

(Later Type Brake)
(Ref. Nos. Refer to Illust. 40A)

1. Position the pivot brake hub (7) on the
sprocket drive pinion shaft splines until it
bottoms on the inner retaining ring (8). Secure
with the outer ring (8).

NOTE: To prevent damaging the oil dam (10)
located in the carrier (11), be sure to install
the hub with the open end toward the oil dam.

2. Install and secure the retainer (4) and
spacer(s) (19) to the sprocket drive carrier.

NOTE: The retainer (4) must be installed so
the milled slot (Illust. 41A) is facing away from
the sprocket drive carrier (11) to prevent inter­
ference with the actuating lever (2) when the
assembly is installed in the machine.

Illust. 4lA
Separator Plate Retainer.

3. Alternately install ten separator plates (5)
~nd nine friction plates (6) between the brake

hub and plate retainer. These plates are in­
stalled correctly when the first and last plates
to be installed are the externally tanged sepa­
rator plates (5).

4. If the actuator assembly was disassembled,
reas semble as follows. Place the five steel
balls (14) in the ramp of the pressure plate (13).
Position the actuator (12) over the pressure
plate aligning the actuator ramp with the steel
balls and secure the assembly w i.th the three
return springs (15). These return springs must
be installed so the radii of the bends 'ar e to­
ward the center of the actuator assembly
(Illust. 41B).
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5. Position the actuator assembly over the
sprocket drive pinion shaft and secure the
pressure plate (13) to the sprocket drive
carrier.

6. Apply pressure to the plates (5) and (6) to be
sure they are bottomed on the carrier (11) and,
with a feeler gauge, measure the gap between
the plates and the actuator (12). If the brake as­
sembly was installed properly and the parts
used were thoroughly cleaned and within speci­
fication, a gap of .045 to .090 inch should be
obtained.

(Earlier Type Brake)

1. If the actuating links (Illust. 40) were re­
moved, assemble the two actuating links on the
ramp side of the actuating discs with the link
stud nuts on the friction side. Tighten and
stake the nuts in place.

2. Place the five steel balls in the ramps of
one actuating disc, place the other actuating
disc over it and secure them together with the
three extension springs (Illust. 40). These ex­
tension springs must be installed so the radii
of the bends are toward the center of the actua­
ting disc assembly (Illust. 41B).

Spring assembled with
inside radii of bends
towards center of discs.

. CE·98269

Illust. 41B
Extension Spring Properly Installed in
Actuating Disc Assembly. (Later Type

Brake Assembly Similar. )

3. If the brake back-up ring was removed, se­
cure it into position against the sprocket drive
carrier with the three studs using 110-125 ft. -
lb s. torque. Be sure the studs are shouldered
against the back -up ring.

4. Install nine of the brake discs on each side
of the actuating disc assembly as follows (Illust.
42). $n br~.e assemblies u,~g .• tud. with
l~~th~ IUust. 41) measul.'ing 4.009-4.014
K;i'i<:;p~~hinst~l el~_v:enbrake ~scs on each side
(jf the.ac!1itiating c1,ise &ssemblf.

NOTE: Before installing the retaining ring
(Step (d)) be sure to assemble the additional
steel (intermediate) disc to the studs (if neces­
sary) (refer to Par. 12, "INSPECTION AND
REPAIR").

Actuating
disc assembly

IPA·18561

Illust. 42
Installing the Brake Discs.

(a) Start with an internally splined middle
.. disc next to the back-up ring. The next disc

.~s a non- splined intermediate disc to fit the
"'~ studs. Alternately install discs (five middle

and four intermediate) or (six middle and
five intermediate) on assemblies with stud
length (A, Illust. 41) measuring 4.009-4.014
inches •

(b) Position the actuating disc assembly on
the studs with the links toward the top as
shown in Illust. 42.

(c) Install the remaining nine or eleven
brake discs in the same manner as the first
nine (Step (a)).

(Continued on next page)
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13. REASSEMBLY - Continued

PIVOT BRAKES

(Earlier Type Brake) - Continued

NOTE: When installing the brake discs, be
sure they are positioned so the holes are
staggered. After the discs are in position,
the holes should not line up.

(d) Install the brake disc retaining ring and
lock nuts to the studs (stud threads oiled)
and tighten the stud nuts from 70-80 ft. -lbs.
Advance the nuts to the nearest cotter pin
hole and install the cotter pin.

5. BRAKE ASSEMBLY WITH 18 BRAKE DISCS:
Insert a feeler gauge between the retaining ring
and, the outer splined disc (steel disc, if addi­
tional disc was used) to determine the clear­
ance of the brake disc between the retaining
ring and the back-up ring. This clearance must
be .050 to . 145 of an inch. If the instructions
under "JNSPECTION ANDREPAIR" were fol­
Iowed., this clearance should be obtained. If the
addi tionof a steel disc did not bring the clear­
ance within the specified limit, either grind the
brake studs (refer to "INSPECTION ANDRE­
PAIR") or install new brake studs to obtain
studs with the correct shoulder length. If this
does not bring the clearance within the limit
specified, install different brake discs (due to
manufactu r.ing tolerances) to obtain the proper
clearance.

'1"J.¥!lti.1M~l~Gi;·.t--.nser a ee gaugE! .. e re armn g r ing
and the outer splined disc to determine the
clearance of the brake discs between the retain­
ing ring and the back-up ri~g. _ .. _~ •. " __

~::~1;~r~~~~WQ~=i"t~~I~~'s~:;~
followed, this clearance 'should be obtained. If
the cleara.nce obtained is not within the limit
spe c.i.fied it can be due to the variation of manu­
facturing tolerances. Install different brake
discs to obtain the proper clearance.

6. Install the sealing ring around the shoulder
of the sprocket drive carrier (illust. 39).

7. Install new gaskets and the brake oil sump
to the bottom of the back-up and retaining rings
with the cap screws and washers. Secure with
new lock wire (Illust. 37).

NOTE: If the brake' studs were changed or
modified, the slotted holes in the oil sump will
have to be sIi ghtl.y widened for mounting.

ISS-1050-l (Rev. 3) 7-71

8. Connect the pivot brake actuating cable to
the links on the actuating discs.

NOTE: If it was neces sary to modify the brake
assembly to obtain the correct brake disc
clearance, the brake assembly on the opposite -
side of the unit must be removed and the clear­
ance checked.

14. INSTALLATION

NOTE: Be sure the three hexagon- socket set
screws in the sprocket drive carrier have been
turned back into place.

1. Apply Permatex No. 3 on the sprocket drive
vent and the pivot brake cooling port sealing
rings and install the sealing rings in the rear of
the carrier (Illust. 39).

2. EARLIER TYPE BRAKE: Attach a wire to
the end of the pivot brake actuating cable to be
used for guiding the cable into position during
sprocket drive assembly and for final installa­
tion of the cable in the rear frame cover.

3. Sling the assembly with the special lifting
hook and adapter as was done in removal and
move the assembly toward the rear main frame
until two long guide bolts can be started in the
frame. Install the guide bolts into the bolt
openings at the top of the carrier. Use a pry
bar between the track chain and sprocket planet
carrier to align the assembly with the studs.
Tighten the guide bolts until the carrier is on
the studs and then pry the carrier against the
frame. If the spline on the inner end of the
pinion shaft does not enter the sun gear in the
steering planetary, turn the sprocket while
prying the assembly into position.

NOTE: On the TD- 20 (SERIES B) tractor, the
pivot shaft spacer (Illust. 32) must be positioned
between the pivot shaft and sprocket carrier as
the sprocket drive assembly is positioned
against the frame. On machines with earlier
type brake, guide the pivot brake actuating cable
into the opening in the side of the frame until
the wire installed on the end of the cable can be
reached through the inspection cover opening in
the rear frame cover.

4. Install the nuts on the studs. Remove the
two guide bolts and install the regular bolts.
Torque the nuts and bolts from 420-470 ft. -
lbs.

5. Remove the jack from under the tractor.
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6. LOADERS ONLY: Install the track frame
coupling link (Illust. 31). Place the link in posi­
tion and secure to the track frame coupling and
sprocket drive carrier cover with the link pins.
Install the link pin locks and secure with cap
screws and washers.

TD-20 (SERIES B) ONLY: Install the same
amount of shims that were removed between
the sprocket carrier and spacer. To provide
clearance for installing shims, the bolts secur­
ing the pivot shaft inner cap on each side of the
tractor must be loosened (Illust. 32). Pry the
pivot shaft spacer forward until the gap be­
tween the carrier and spacer is great enough to
install the original shim pack. Install the outer
pivot shaft cap and bolts. Apply "Loctite" to the
bolt threads and secure the two inner caps using
1440-1620 ft. -lbs. torque and the outer cap
using 2328-2616 ft. -lbs. torque.

NOTE: If a new sprocket drive carrier outer
pivot shaft cap or pivot shaft spacer is installed,
or if the number of shims (1, Illust. 43) pre­
viously used is unknown and must be deter­
mined, proceed as follows (refer to Illust. 43):
Be sure the pivot shaft inner cap (2) on each
side of the main frame is fully torqued from
1440-1620 ft. -lbs. Install a dial indicator (5)

Illust. 43
Pivot Shaft Shimming Drawing.

'-.J
1. Shim pack. 5. Dial indicator.
2. Inner cap. 6. Planet gear carrier.
3. Outer cap. 7. Prybar.
4. Pivot shaft. 8. Spacer.

with a magnetic base on the rear of the pivot
shaft and place the indicator pointer against the
planet gear carrier (6). Set the indicator at
zero. Using a prybar (7) between the pivot shaft
(4) and sprocket teeth, deflect the shaft until
the indicator reads approx. minus. 015 inch
(pointer rotation counterclockwise) at this time,
measure the distance between the spacer (8)
and the sprocket drive carrier with a feeler
gauge (both at the top and bottom of spacer).
This is the amount of shims (1) to be used. In­
stall the shims and remove the prybar (do not
disturb the dial indicator). Secure the outer
cap (3) using 2328-2616 ft. -Ib s, torque (Loctite
applied) and note the indicator reading. Read­
ing obtained must be zero to minus. 006 inch.
If necessary, remove the outer cap and add or
remove shims as needed to obtain this reading
with the outer cap fully torqued.

7. EARLIER TYPE BRAKE: Working through
the inspection cover opening in the rear main
frame cover, thread the wire on the end of the
pivot brake actuating cable through the cable
opening in the cover. Insert a heel bar through
the inspection cover opening and under the
brake return spring retainer to align the spring
with the cable opening in the cover. Grab the
wire on the end of the cable with a pair of
pliers and in one motion, pry up with the heel
bar and pull on the wire to seat the cable in the
cover (Hlust. 28). Remove the wire from the
cable yoke. Secure the cable to the bellcrank
with the end pin and cotter. r

Install the actuating cable rubber boot using a ~
pair of pliers. First maneuver the boot down
over the cable yoke until the top of the boot can
be inserted in the groove around the bottom of
the yoke. Then pull the boot all around the
flange protruding from the rear main frame
cover,

LATER TYPE BRAKE: Working through the in­
spection cover opening in the rear main frame
cover, position the actuating lever assembly on
the pivot brake assembly so the finger of the
lever (2, Illust. 40A) engages the slot in the
brake actuator (12). Secure the support (1) with
the bolts (17).

8. EARLIER TYPE BRAKE: Install the bat­
teries, battery support and the seat frame. If
the pivot brake on the right hand side of the unit
was removed, the seat side sheet, brake pawl
operating lever and lever guides must also be
installed.

(Continued on next page)



~~c~t~i£on~7~ S__T_E__E_R__I_N_GS_Y_S__T_E__M ___

Page 42

14. INSTALLATION - Continued

PIVOT BRAKES

12. Install the sprocket rock shield (if
equipped).

9. Install the inspection cover using a new
gasket. Apply Permatex No.3 to the inspection
cover side of the cover gasket.

10. Be sure the drain plug in the underside of
the rear main frame is installed and tight. Fill
the rear main frame with the lubricant and to
the level described in the oper ato r ' s manual.

11. Install the track chain (refer to Section 9,
"TRACKS AND TRACK FRAME").

13. Start the engine and check for leakage.
Operate the unit and check brake operation. If
the brakes do not function properly, they must
be adjusted. (Refer to Par. 9, "STEERING
PLANETARY BRAKE AND PIVOT BRAKE
ADJUSTMENTS. ")

14. After the engine is up to operating tem­
perature, recheck the oil level in the rear
main frame and add if necessary. Check the
level in the sprocket drive as described in the
operator's manual.

STEERING BOOSTERS

15. REMOVAL
(Ref. Nos. Refer to Illust. 44)

NOTE: Disconnected hydraulic lines should
be properly capped with the correct size
plastic cap. If caps are not available, tape
or clean rubber corks may be used. Hydrau­
lic openings must NEVER be plugged with
rags. This practice could easily introduce
dirt or lint into critical hydraulic compo­
nents.

1. Remove the apron type cover (2) (Illust. 3)
at the rear of the unit directly below the fuel
tank for access to the steering boosters.

Illust. 44
Hydraulic Steering Booster Assembly.

1. Booster piston clevis.
2. Booster pressure hoses.
3. Booster drain hose.
4. Mounting pin.
5. Booster valve operating rod clevis.

1SS-1050-1 (Rev. 3) 7-71
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2. Disconnect the pressure lines (2) at the
booster housing. Loosen the hose clamp and
pull the drain hose (3) from the booster hous­
ing cover.

3. Disconnect the booster valve operating rod
clevis (5) at the booster valve fork lever.

4. Unhook the booster piston return spring
from the bellcrank push rod lever and attach
it to the hook on the pull rod connected at the
lower end of the lever. This must be done be­
fore removing the booster mounting pins to
keep the bellcrank push rod (12) (Illust. 11)
located below the rear frame cover from slip­
ping free of its assembled position.

5. Remove the cotter and the pin (4) from the
rear of the boos te re Disconnect the booster
piston clevis (1) at the front from the bellcrank
push rod lever. Remove the booster assembly
from the main frame cover.

16. DISASSEMBLY
(Ref. Nos. Refer to lliust. 45)

1. Remove the clevis (14) from the piston (17).

2. Using a suitable tool, remove the snap ring
(12) from its groove in the housing (4).

3. Hold the rear of the housing and slowly pull
the piston (17) and support (10) from the hous­
ing. Use care that the valve (19). does not fall
free of the piston and become damaged. Care­
fully slide the support from the piston rod.
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ltIust. 45
Exploded View of Hydraulic Steering Booster.

1. Fork lever.
2. Fork seal and wiper.
3. Fork "0" ring.
4. Housing.
5. Mounting pin.
6. Operating fork.
7. Cover gasket.

8. Housing cover.
9. Back-up ring.
10. Support.
11. Piston rod "0" ring.
12. Snap ring.
13. Piston rod seal and wiper.
14. Clevis.

15. Support "0" ring. /'1fl:
16. Piston and valve assembly. i'
17. Piston.
18. Piston ball.
19. Valve.
20. 'Sealing rings.
21. Valve return spring.

,_
4. Remove the valve (19) which usually comes
out with the piston (Illust. 46). If the valve re­
mained in the housing, move the lever (1) to
the rear and remove the valve. Remove the
return spring (21) lrom the housing.

5. Remove the roll pin securing the lever (1)
to the operating fork (6) and tap the lever from
the fork shaft (Illust. 47)•

6. Remove the housing cover (8) and discard
the cover gasket (7). Tap the operating fork
from the housing.

lIIust. 46
Removing the Spool Valve from the Piston.
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17. INSPECTION AND REPAIR

1. Wash all parts in cleaning solvent and dry
with compressed air.

2. Flush out the oil passages in the valve and
in the piston. Be sure the two balls (18, Blust.
45) are in place in the piston.

3. Replace all "a" rings with new. It is also
recommended that the seal and wiper in the
booster housing and in the piston support be
replaced whenever the booster assembly is
disassembled.

4. Inspect parts for burrs or signs of exces­
sive wear. The spool valve must slide freely
in the piston bore. Temporarily install the
piston sealing rings (20, Illust. 45) in the
piston housing and check their gap (refer to
Par. 2, "SPECIFICATIONS" for dimensions of

, ~e.-..vpafts).

5. Inspect the valve return spring for damage.
Test the spring for proper tension. Refer to
Par. 2, "SP ECIFICA TIONS. "

18. REASSEMBLY
(Ref. Nos. Refer to lIIust. 45)

NOTE: Coat all "0" rings with Dow Corning
No. 55 pneumatic grease or its equivalent.
Coat piston sealing rings with the same hy­
draulic oil as used in the hydraulic systems.

1. Install the new seal and wiper (2) until the
side with the number stamped on it bottoms in
the housing counterbore.

2. Place a new" 0" ring (3) on the operating
fork (6) and install into the housing until it bot­
toms. Tap the lever (1) on the operating fork
(pointer to the rear) and secure with the roll
pin (Illust. 47).

3. Install a new "0" ring (11) in the groove
provided in the support (10). Install the back­
up ring (9) in the same groove with the "0"
ring (11). The se parts are installed correctly
when the grooved side of the back-up ring en­
circles the "0" ring and the back-up ring is
close st to the counterbored end of the support
(10). Install the two seal and wiper assemblies
(13) in the front of the support. Install the fir st
one (end with number stamped on it facing out)
until it bottoms in the support counterbore.
Then install the second one (end with number
down) until it bottoms. Install a new "0" ring
(15) in the groove provided on the outside dia­
meter of the support.

ISS-I050-1 (Rev. 3}~:7,"71
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IIlust. 47
Fork Lever Roll Pin Installed.

4. Position the support on the booster piston
rod so that the seal and wiper assemblies are
toward the threaded end of the rod.

5. Install the four sealing rings (20) on the
piston so the ring end gaps are staggered. In­
sert the valve (19) in the bore of the piston
(Illust. 46).

6. Move the lever (l) to the rear to position
the operating {prk up in the housing for clearing
the valve stem when the piston assembly is in­
stalled. Worklng through the side opening, in­
stall the r etur n spring (21) in the counterbore
in the rear of the housing (Illust. 48).

(Continued on next page)

lIIust. 48
Installing the Spool Valve Return Spring.
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18. REASSEMBLY - Continued
(Ref. Nos. Refer to lIIust. 45)

7. Install the piston and valve assembly (16)
into the housing using light taps on the rod end
of the piston. Their is a tapered edge on the
housing to feed the piston sealing rings into the
bore. Be careful not to damage the sealing
rings or support "0" ring (15) as they enter
the housing.

• As the piston is bottomed in the housing, check
to see that the valve enters the return spring
(21) and that the pins on the operating fork (6)
are in front of the valve shoulder (piston side
of the valve stem flange). Later type operating
forks do not have pins tack welded to them but
the fork arms mu st be in front of the valve
shoulder. In order for the valve to operate, the
fork must move the valve to the rear.

8. Secure the support in the housing with the
snap ring (12).

9. Move the lever (1) in each direction sev­
eral times to be sure that no binding exists and
that the valve and return spring are working
properly. Install a new cover gasket and se­
cure the cover (8) to the housing.

10. Install the clevis (14) on the piston rod but
do not tighten the mounting screw.

11. Pull the piston out as far as possible and
measure the distance between the center of the
mounting hole in the rear of the booster hous­
ing to the center of the pin hole in the forward
end of the clevis (14). Adjust clevis (14) until
this measurement is 13-1/2 inches (Il1ust. 50).
Tighten the clevis cap screw.•

lIIust. 49
Steering Booster Assembly Properly Adjusted.

ISS-1050-1 (Rev. 3) 7-71

19. INSTALLATION
(Ref. Nos. Refer to lIIust. 44)

1. Position the booster as sembly on the main
frame cover and secure the rear of the booster
housing to the cover with the mounting pin (4)
and cotter.

2. Secure the front of the booster to the outer
lever.

3. After the booster assembly is securely fas­
tened to the rear main f'rame, cover and push
rod lever, unhook the booster piston return
spring from the brake pull rod and connect it to
the push rod lever.

4. Connect the operating rod clevis (5) to the
fork lever on the booster housing.

5. Be sure the marks on the booster housing'l:{,.;
and on the valve fork lever. are aligned (Inset
B, Illust. 30). If they are not, disconnect ~ -
clevis (5) from the lever. Loosen the jam nut ..
on the rod and turn clevis (5) to the left or ~
right as necessary so that the marks will '
align when the clevis (5) is connected. Con-.
nect the clevis and secure.

6_ Connect the pressure hoses (2). Connect
the drain hose (3) and secure to the booster
housing cover with the clamp.

7. Install the apron type cover at the rear of
the tractor.

8. Start the engine and operate the steering
levers. If levers are hard to work or tractor
creeps to the left or right, follow the pertinent
adjustment of the steering planetary brakes as
described in Par. 9. "STENRING PLANETARY
BRAKE AND PIVOT BRAKE ADJUSTMENTS."
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SPROCKET AND SPROCKET DRIVE

1. DEseRI PTlOI'!
(Ref.r to IIlust. 2)

The sprocket and sprocket drive assembly con­
sists of a set of spur gears and a planetary as­
sembly on each side at the rear of the tractor.
Engine power is transmitted from the bevel
gear, through the steering planetary to the
sprocket drive pinion, which is an integral part
of the sprocket drive pinion shaft. The
sprocket drive pinion shaft is splined to the
sprocket drive pinion shaft gear in the steering
planetary at the inner end and is supported at
the outer end by two straight roller bearings.
The sprocket drive pinion is meshed with the
sprocket drive gear, which provides the first
gear reduction.

The sprocket drive gear is attached to the
sprocket drive gear carrier, which is sup­
ported on the sprocket drive carrier cover by
a double-row spherical roller bearing. Three
planet gears are meshed with the sun gear,
which is splined to the sprocket drive gear
carrier, and are also meshed with the sprocket
drive ring gear.

Section 8
Page 1

The sprocket drive ring gear hub is splined to
the sprocket drive carrier cover and is in
mesh with the sprocket drive ring gear, keep­
ing the ring gear stationary during operation.
The planet gears provide the second gear re­
duction. Two tapered roller bearings support
each planet gear on its shaft. The shafts are
housed in the planet gear carrier. The planet
gear carrier and the sprocket are both attached
to the sprocket carrier which is supported on
the carrier cover by two tapered roller bear­
ings.

As the sprocket drive gear carrier and sun
gear revolves, it causes the planet gear to ro­
tate on their shafts. The planet gears, being
meshed with the stationary ring gear, cause
the planet gear carrier, sprocket carrier and
sprocket to rotate in direction "A" driving the
tractor in direction" B" (Illust. l).

The sprocket drive assembly has its own sup­
ply of lubrication and is sealed against leakage
and dirt by "0" rings, sealing rings and oil
seals .

IIlust. 1
Planetary Drive.
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1. DESCRIPTION. Continued
(Refer to lIIust. 2)

IIlust. 2
Cross Section of Sprocket Drive.
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SPROCKET AND SPROCKET DRIVE
iecti on 8

1. Rear main frame.
2. Pinion inner bearing.
3. Pinion.
4. Pinion outer bearing.
5. Sprocket drive carrier cover.
6. Sprocket.
7. Sprocket carrier.
8. Sprocket carrier outer bearing.
9. Ring gear.
10. Planet gear carrier.
11. Oil level plug.
12. Ring gear hub.
13. Sun gear.
14. Bearing retainer plate.
15. Planet gear.
16. Dowel.
17. Snap ring.

2. SPECIFICATIONS

Page 3

.wegend for lliust. 2

18. Planet gear shaft.
19. Planet gear bearings.
20. Ring gear plate.
21. Planet gear shaft nut.
22. Spacer.
23. Carrier seal.
24. Sprocket drive gear.
25. Sprocket carrier inner bearing.
26. Gear carrier.
27. Sprocket drive carrier.
28. Gear carrier bearing.
29. Bearing retainer.
30. Oil seal.
31. Pinion shaft.
32. Oil seal retainer.
33. Sealing ring.
34. Bearing spacer (if equipped).

Sprocket drive carrier cover outer bearing surface diameter, inches
Sprocket drive carrier cover outer bearing inside diameter, inches .

6.249
6.250

6.250
6.251

Number of bearings (each side)
Type of bearings
Number of teeth
Backlash. inch

Number of teeth
Backlash. inch

Sprocket Drive Pinion

2
Straight roller

14
.014 - .020

Sprocket Drive Gear

55
.014 - .020

Sprocket Drive Gear Carrier

Number of bearings (each side)
Type of bearing • • . . . • . .

Number of bearings (each side)
Type of bearings •.•••.

1
Double-row. spherical roller

Sprocket Carrier

2

Sprocket Drive Ring Gear Hub

Tapered roller

Number of teeth
Backlash. inch

Number of teeth' •
Backlash. inch

54
.008 - .016

Sprocket Drive Rinll Gear
'1",

54
.014 - .020

(Continued on next page)
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2. SPECIFICATIONS· Continued

Sprocket Drive Sun Gear

Number of teeth
Backlash, inch

18
.014 - .020

Planet Gears

Number of gears (each side)
Number of bearings (each side)
Type of bearings
Number of teeth
Backlash, inch

3
6

Tapered roller
18

.014 - .020

Special Bolt and Nut Torque Data (Foot· Pounds}
(Torques given are for bolts and nuts lubricated with SAE·30 engine oil).

Sprocket carrier bearing retainer plate bolts
Sprocket drive carrier cover bolts:

(Grade 8) with hardened washers .
(Grade 5) without hardened washers .

160 - 180

Sprocket drive gear dowel bolts
Sprocket drive carrier bolts and nuts
Planet gear shaft nut (Esna):

(lubricated with engine oil). . . . . 190 - 210
(lubricated with Molykote) . . . . . 140 - 160

NOTE: Except for the special torques shown, all bolts and nuts are to be given a standard torque.
Refer to the "STANDARD TORQUE DATA CHART" in Section I, "GENERAL."

360 - 405
290 - 320
80'-.90

420 - 470

3. CHECKING MECHANICAL PROBLEMS

PROBABLE CAUSE REMEDY

Sprocket Drive Overheating

1. Improper or insufficient lubrication Use proper grade and amount of lubricant.
Check for leaks.

Remove sprocket drive and inspect for dam­
aged bearings.

2. Bearing seizure . • • • . • . • . . .

Noise

1.
2.
3.

Improper, dirty or insufficient lubricant.
Bearings scored or damaged
Worn or damaged gears ...•...

Use proper grade and amount of clean Iubr i'cant.
Replace bearings.
Inspect all the gears and replace as necessary.

z.

Lubricant Leakage "f""',,," ,',Lubricant leaks at drain plugs, level plug .
or planet gear shaft . . . . . . • • . . . Tight: lug or

Lubricant leaks between sprocket drive "
carrier and rear main frame or between (
planetary gear carrier and sprocket

replace sealing ring as necessary.1.

carrier ..•.....•.......
3. Lubricant leaks between the sprocket

carrier and sprocket carrier cover
4. Lubricant leaks into sprocket drive

carrier •..••..••..••.•

Replace sealing rings.

Replace carrier oil aea.l,

Replace pinion gear oil seal. This leakage will
not be noticeable from the outside but would
result in a low oil level in the sprocket drive ~
lubrication system. ' ,

5. Lubricant leaks between the sprocket car­
rier cover and sprocket drive carrier

,42;050-1 (Rev. 3) 7-71

Clean sealing surfaces and apply liquid gasket.
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PROBABLE CAUSE

Page 5

Exces si ve Wear on Sprockets

REMEDY

1. Tracks run too loosely .
2. Tracks worn excessively . . .
3. Track frame out of alignment or damaged

4. REMOVAL AND INSTALLATION

1. Remove the sprocket rock shield (if
equipped).

2. Remove the track chain (refer to "TRACKS
AND TRACK FRAME," Section 9. It is not
necessary to remove the chain from under the
tractor.

3. Jack the rear of the tractor enough to allow
the sprocket to clear the track chain.

4. Remove the cap screws, dowel bolts and
dowel washer s (44, Illust. 6) securing the
sprocket to the sprocket carrier (24, Illust. 6).

Adjust the tracks.
Install new tracks.
Repair or install new track frame.

SPROCKET

5. Turn in the three hexagon- socket set
screws provided in the sprocket to pull the
sprocket off the dowels.

6. Check for excessive wear on the sprocket.
Refer to Par. 3, "CHECKING MECHANICAL
PROBLEMS, " for causes of excessive wear and
how they can be corrected.

7. To install the sprocket, reverse the re­
moval procedure. Be sure the three hexagon­
socket set screws in the sprocket are turned
back into place before positioning the sprocket
on the sprocket carrier. Apply "LOCTITE"
Grade 11B" to the cap screws and dowel bolts
securing the sprocket to the sprocket carrier.

5. REMOVAL

SPROCKET DRIVE PLANETARY

(Ref. Nos. Refer to Illust. 6)

1. Remove the sprocket rock shield (if
equipped).

2. Move the tractor until the drain plug in the
carrier (42) is at the bottom. Drain the oil
from the sprocket drive by removing the plug
in the bottom of the planet gear carrier and the
lower plug in the rear of the sprocket drive
carrier (6).

3. Remove the cap screws, dowel
dowel washers (44) securing the car to
the sprocket carrier (24). Wrap a
the planet gear carrier and attach i
Tighten the three hexagon- socket se
provided in the planet gear carrier
from the dowels (43). Remove the
planet gears and sealing ring (25). ' e the
sealing ring. (Refer to Illust. 3). .'

4. SHINKFIT SUNGEAR: Remove the sun
gear outer snap ring (48) and, using a hydraulic
ram and gear puller (Illust. 4), remove the sun

{Gorrtinued on next page)

gear (49) from the sprocket drive gear carrier
splines. Remove the inner snap ring (51))using
a ring expander.

IIlust. 3
Tightening the Planet Gear Carrier Set Screw.
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SPROCKETAND SPROCKET DRIVE
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SPROCKET DRIVE PLANETARY

5. REMOVAL· Continued
(Ref. Nos. Refer to I!lust. 6)

SLIDE FIT SUNGEAR: Remove the sun gear
outer snap ring (48) and pry the sun gear (49)
from the sprocket drive gear carrier splines.
If it becomes necessary, a gear puller can be
used to remove the sun gear. Remove the inner
snap ring (50) using a ring expander.

IIlust. 4
Removing the Sprocket Drive Planetary

Sun Gear (Shrink Fit Type).

5. Bend back the tabs of the lock plates (32) and
remove the caps crews securing the three lock
plates and clamp plates (33) to the ring gear (34).
Remove the ring gear from the splines of the
ring gear hub (28).

6. Remove the retainer plate bolts (31), bearing
retainer plate (30) and shims (29) from the end

of the sprocket drive carrier cover (17). Keep
the shims together to facilitate installation.
(Refer to Illust. 5.)

7. With a torch, heat the inner diameter of the
ring gear hub (28) to a temperature of not more
than 3000 F. Insert the legs of a puller into the
openings provided in the hub and pull the hub from
the sprocket drive carrier cover splines.

IIlust. 5
Remaving the Bearing Retainer

Plate and Shims.

Legend for Illust. 6

l. Carrier sealing ring. 10. on seal driving dowel (used 19A. on seal assembly (metal
lAo Oil dam (if equipped). with metal face type seal). face type).
2. Oil seal retainer. 11. Pinion outer bearing. 20. Seal wear plate. *
3. Retainer "0" ring. 12. Drive gear carrier. 21. Drive pin "0" ring. *
4. Pinion lip type oil seal. 13. Sprocket drive gear. 2lA. Wear plate back-up gasket. *
5. Pinion "0" ring (used with 14. Bearing retainer. 22. Seal rotor assembly. *

metal f'ace type seal). 15. Drive gear carrier bearing. 22A. Seal rotor back-up gasket. *
5A. Wear sleeve (used with lip 16. Bearing snap ring. 22B. Seal pin "0" ring. *

type conversion seal). 17. Sprocket drive carrier cover. 23. Bearing spacer.
6. Sprocket drive carrier. 18. Carrier cover link bushing. 24. Sprocket carrier.
7. Dowel. (MODEL 250 Loaders Only. ) 25. Planet carrier sealing ring.
8. Pinion inner bearing. 19. Sprocket carrier inner bearing. 26. Sprocket.

~9. Pinion.
* - Spring loaded rubber face type oil seal components.

ISS-l050-1 (Rev. 2) 10-70 PRINTED IN UNITED STATES OF AMERICA
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21A

42,

46 4S
~ +

n:Q) 0
'"A 61.69J

IIlust. 6
Exploded View of Sprocket Drive (Loaders Shown. TD·20 SERIES B Similor).

Legend for Illust. 6 - Continued

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Sprocket carrier outer bearing.
Ring gear hub.
Retainer plate shims.
Bearing retaine r plate.
Retainer plate bolt.
Lock plate.
Ring gear clamp plate.
Ring gear.
Lock plate (if equipped).
Planet gear shaft clamp
plate (if equipped).

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Bearing spacer.
Planet gear bearing cone.
Planet gear bearing cup.
Planet gear.
Bearing snap ring.
Planet gear carrier.
Dowel.
Dowel washer.
Shaft "0" ring.
Planet gear shaft.
Planet gear shaft dowel.

48.
49.
50.
51.

Sun gear snap ring.
Sun gear.
Sun gear snap ring.
Planet gear shaft nut
(if equipped).

"0" ring (if equipped).
Spaqer (if equipped).

52.
53.
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6. DISASSEMBLY
(Ref. Nos. Refer to lIIust. 6)

1. Remove the lock nut (51) securing the planet
gear shaft to the carrier. On earlier units
using clamp plates remove the two cap screws
securing the two plates (35 and 36) to the planet
gear shaft and carrier. Remove the plates
(Illust. 7).

2. Position the carrier in a press as shown in
Illust. 7 and push the shaft with "0" ring (45)
out the front of the carrier.

lIIust. 7
'Removing the Planet Gear Shaft Using Clamp

Plates.

3. Remove the planet gear (40) with bearings
from the carrier.' Remove the two bearing
cones (38) from the gear. If replacement of
the planet gear bearings is necessary, the
bearing cups (39) can be pulled from the gear.
A snap ring (41), located between the bearing
cups, positions the bearing cups during reas­
sembly.

4. Remove the spacer (37) from the planet
gear shaft dowel (47) in the carrier

5. Disassemble the remaining two planet gear
and shaft assemblies in the same manner.

1. INSPECTION AND REPAIR

1. Make a preliminary inspection of all parts
before cleaning to detect discrepancies which
may not show up once the parts are cleaned.

ISS-I050-1 (Rev. 3 7-71)

Examine the oil for metal particles, dirt and
other foreign material. Check for foreign ma­
terial in the bearings which will cause exces­
sive wear. Wash all parts thoroughly in a dry­
cleaning solvent and dry with compre ssed air.
After cleaning, make a final inspection of all
parts. Do not spin bearings during cleaning or
when drying with compressed air. All new
parts must remain wrapped until ready for in­
stallation.

2. Inspect the bearings for scores, cracks and
wear and replace if necessary. Oil the bear­
ings that are in a serviceable condition and
wrap until ready for reassembly.

3. Check the sealing rings for damage and re­
place if necessary.

4. Inspect the ring gear, ring gear hub, sun
gear and planet gear teeth for damage or wear
excessive enough to cause excessive backlash.
Inspect the ring gear hub and sun gear splines
for excessive wear or damage. Slight burrs
can be smoothed down with a stone.

5. Inspect the planet gear shafts and the
carrier for damage. Replace parts as neces­
sary. If a planet gear shaft using lock plates
needs replacement. inspect the shaft bore in
the carrier. If the bore is worn it is recom­
mended that the carrier be replaced or over­
sized shafts be installed.

8. REASSEMBLY
(Ref. Nos. Refer to lIIust. 6)

1. Place the carrier (42) on a bench so the fill
and level plug is up. Install the three bearing
spacers (37) on the dowels (47) located in the
carrier (42).

2. Be sure the snap ring (41) is seated fully in
its groove in the planet gear (40). If removed,
press new bearing cups (39) into the planet
gear (the small diameter of the taper to the in­
side) until they bottom on the snap ring. To
prevent the snap ring from dishing, support the
assembly on the bea.ring cup when pressing in
the second bearing cup. Assemble the two re­
maining planet gears in the same manner.

3. Inaee t the bearing cones (38) in their cups
in the planet gears. Place the gears into the
carrier (42) and move them as far to the out­
side as possible. Let the assemblies rest on
the spacers (37).

NOTE: Due to gear clearances, it is necessary
to place all three planet gears into the carrier

PRINTED IN UNITED STATES OF AMERICA
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as described and then re-position on their re­
spective centerlines. Line up and center the
bearings with the shaft supporting holes in the
carrier using an aligning plug.

4. SHAFT WITH LOCK PLATES: Apply
"LOCTITE" grade "B" to the two surfaces of
each of the planet gear shafts that rest ill the
planet carrier. With the "0" ring (45) in place
on each of the planet gear shafts, install the
shafts through the carrier and two bearings.
being sure to align the slot in the shaft with
the dowels (47) in the carrier.

SHAFT WITH LOCK NUT: Position the car­
rier in a press. Place an "0" ring (45) in the
groove on each of the planet gear shafts and
press the shafts through the carrier and two
bearings. Before installing the shafts be sure
to align the slot in the shafts with the doweIs
(47) in the carrier.

5. SHAFT WITH LOCK PLATES: Turn the
carrier over. Apply "LOCTITE" grade "B"
to the planet gear shaft cap screws and secure
the shafts in the carrier with the clamp plates
(36). lock plates (35) and cap screws. Bend
the end of the lock plate against the cap screw.
(Refer to Illust. 7.)

SHAFT WITH LOCK NUT: Turn the carrier
over. Install the lock nut (51) and torque to
190-210 ft. -lbs. if the threads are lubricated
with oil or to 140-160 ft. -lbs. if lubricated
with Molykote.

6. Hit the exposed face of the planet gears
with sufficient force to be assured that the outer
cone is against the shaft shoulder. This force
must be applied to the gear at 180 degrees apart
at the same time using a fixture that will span
the carrier web.

7. Check the planet gear end play with a dial
indicator. Proper end play will be between
.000 and. 013 inch. However it is satisfactory
if the bear ings are slightly preloaded as long
as they can be turned by hand.

9. INSTAL.LATION
(Ref. Nos. Refer to lIIu st. 6)

1. Heat the ring gear hub (28) to not more than
3000 F and place the hub on the sprocket drive
carrier cover splines until it is up against the
cone of the bearing (27). Hold the hub in posi­
tion until it has reasonably cooled using an old
retainer plate (30). While tightening the re­
tainer bolts, rotate the sprocket carrier (24)
to be sure the carrier bearings are properly
seated.

NOTE: Do not use the retainer plate to be
installed for service to hold the hub in posi­
tion as dishing of the plate will occur. If an
old retainer plate is not available either bar
stock or a double "T" bar puller with two
cap screw s can be used.

2. Install the same thickness of shims (29)
which were removed, in position on the end of
the sprocket drive carrier cover (17). Posi­
tion the retainer plate (30) and secure both the
shims and plate to the cover (17) with the re­
tainer plate bolts (31) using 160-180 ft. -lbs.
torque.

NOTE: If a new ring gear hub (28), sprocket
drive carrier cover (17), sprocket carrier
inner or outer bearing (19 or 27) or bearing
spacer (23) was installed, the end clearance
of the bearing retainer plate (30) must be
checked before applying the final torque to
the retainer plate bolts (31).

(a) Install a short coil of solder approxi­
mately 1/16 inch thick on the end of the
carrier cover (17,. Use grease to keep it
in position. Do not install shims (29).

(b) Install the bearing retainer plate and
torque the bolts (31) to 75 ft-1bs.

(c) Remove the retainer plate and co.'·
pressed solder from the end of the cbVer
(17). With a micrometer, carefully mea­
sure the thickness of the compressed
solder. This measurement, less. 003 inch
is the amount .of shims to be installed on
the end of the carrier cover (17).

NOTE: The shim pack should never be the
same or greater than the thickness of the gap
measurement.

(d) Install the shims, retainer plate and
retainer plate bolts. Torque the bolts to
160-180 ft. -Ib s,

3. SHRINK FIT SUN GEAR: Install the sun
gear inner snap ring (50) in the inner groove
on the gear carrier splines. Heat the sun
gear (49) to a maximum of 300°F and tap the
gear on the splines of the gear carrier (12)
until the outer snap ring groove appears. In­
stall the sun gear outer snap ring (48) in the
groove in the gear carrier splines.

(Continued on next page. )
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9. INSTALLA nON· Continued

(Ref. Nos. Refer to Illust. 6)

SLIDE FIT SUN GEAR: Install the sun gear
inner snap ring (50) in the inner groove in the
gear carrier splines. Tap the sun gear (49)
onto the gear carrier splines with a soft faced
hammer and secure the gear with the outer
snap ring (48).

4. Install the ring gear (34) on the ring gear
hub (28) and secure with the three ring gear
clamp plates (33), lock plates (32) and six cap
screws. Bend up the tabs of the lock plates to
prevent the cap screws from loosening.

5. Lubricate and install the sealing ring (25)
in the counterbore around the flange of the
planet gear carrier (42). Check to be sure the
three hexagon-socket set screws in the carrier
have been turned back into place.

6. Wrap a cable around the carrier drum and
attach it to a hoist (Illust. 3). Position the car­
rier over the dowels (43) in the sprocket car­
rier (24). The planet gears must mesh with
the sun gear (49) and ring gear (34). Drive the
planet gear carrier onto the sprocket carrier
dowels.

7. Secure the planet gear carrier to the
sprocket carrier with cap screws, dowel
washers (44) and dowel bolts.

8. Be sure the drain plug in the planet gear
carrier and the drain plug in the rear of the
sprocket drive carrier (6) are installed and
tight. Fill the sprocket drive with the proper
amount and grade of lubricant as described in
the operator IS manual.

9. Install the sprocket rock shield (if equipped).

SPROCKET DRIVE CARRIER COVER AND SPROCKET DRIVE GEAR

10. REMOVAL

(Ref. Nos. Refer to lIIust. 6)

1. Remove the track chain (refer to "TRACKS
AND TRACK FRAME, II Section 9). It is not
necessary to remove the chain from under the
tractor.

2. Jack the rear of the tractor enough to allow
the sprocket to clear the track chain. Block
under the rear main frame.

3. Remove the sprocket drive planetary as de­
scribed in Par. 5, "REMOVAL. II Be sure the
drain plug in the planet gear carrier (42) is at
the bottom after removing the track chain.

4. Attach a hoist to the sprocket carrier (24)
and pryor tap the carrier from the cover (17)
(Illust. 8). The carrier must be removed
evenly to prevent possible damage to the pins
of the seal rotor (22). As the carrier starts
over the end of the cover, remove the cone of
the outer bear irig (~7) to prevent it from falling
and being damaged. The cups of the sprocket

ISS-I050-1 {Rev. 3) 7-71

carrier inner and outer bearings will come off
with the carrier and should not be removed
unless replacement is necessary.

IIlust. 8
Removing the Sprocket and Sprocket Carrier.
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5. Remove the spring loaded rubber face type
oil seal (Illust. 9); the metal face type oil seal
or the quad ring oil seal (as equipped). Remove
the bearing spacer (Illust. 10).
6. LOADERSONLY: Remove the track frame
coupling link. Remove the cap screws, washers
and link pin locks securing the link pins to the
coupling at the track frame and at the bottom of
the sprocket drive carrier cover (17). Tap out
the link pins to remove the coupling link.
NOTE: On the earlier MODEL 250 Loaders, it
may be necessary to partially remove the track
frame to permit track frame coupling link
removal. On these units, the boss on the
sprocket drive carrier cover must be filed
down so the link can be lifted from position in
the cover boss without partially removing the
track frame in the future.

IIlust. 9
Removing the Seal Rotor from the
Sprocket Carrier (Spring Loaded
Rubber Face-Type Oil Seal).

Illus}, 10
Removing the Carrier Bearing Spacer.

7. Remove the cap screws securing the cover
(17) to the sprocket drive carrier (6). Attach
a hoist to the cover and take the slack out of
the chain. Use the three hexagon-socket set
screws provided in the cover to pull the cover
free of the dowels (7) in the sprocket drive
carrier. Refer to Illust. 11.

NOTE: The cup of the pinion outer bearing (11)
will remain in the cover and should not be
removed unless bearing replacement is neces­
sary.

~.,;,
r-~I

"lust. 11
Removing the Sprocket Drive Carrier Cover.

11. DISASSEMBLY

(Ref. Nos. Refer to "lust. 6)

1. The cone of the sprocket carrier inner
bearing (19) should not be removed from the
cover (17) unless bearing replacement is nec­
essary. The cone should be removed (when
necessary) with a bearing puller.

2. The assembly should be placed on a bench
with the cover (17) blocked and resting on its
splines (Illust. 12).

3. Insert a socket through the openings in the
flange of the gear carrier (12) and remove the
six cap screws and washers securing the re­
tainer (14) to the cover (17) (Illust. 12). The
gear carrier can be turned to reach all the cap
screws.

(Continued on next page)
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11. DISASSEMBLY· Continued

SPROCKET DRIVE CARRIER COVER AND SPROCKET DRIVE GEAR

(Ref. Nos. Refer to lIIust. 6)

4. Pull the sprocket drive gear (13) and gear
carrier from the cover (Illust. 12).

IIlust. 12
Removing the Sprocket Drive Gear and

Carrier from the Carrier Cover.

5. Do not remove the bearing (15) and retainer
(14) unless replacement is necessary. To re­
move these parts it will first be necessary to
remove the snap ring (16) from the groove in
the. gear carrier. Some gear carriers have
three puller holes at 9-1/2 inch centers. On
these assemblies, insert three 1/2-13 inch
puller screws into the threaded holes in the
carrier to push the retainer and bearing (15)
from the gear carrier shaft. Press the bearing
(15) out the front of the retainer. Remove the
spacer (53) and "0" ring (52) (if equipped)
from the carrier.

12. INSPECTION AND REPAIR

(Ref. Nos. Refer to lIIust. 6)

1. Wash all parts thoroughly in a dry-cleaning
solvent and dry with compressed air. Thor­
oughly scrape the sprocket drive carrier (6)
and cover (17) mating surfaces clean. Be
careful not to scratch these finished surfaces
or the sealing may become ineffective.

2. Inspect the bearings for scores, cracks and
excessive wear and replace if necessary.
Reusable bearings should be wrapped until
ready for assembly. Inspect the carrier cover

ISS-l051-1 (Rev. 3) 7-71

outer bearing surface for wear. Refer to Par.
2, "SPECIFICATIONS."

3. LOADERS ONLY: Inspect the bushings (18)
in the bottom of the carrier cover for damage.
If necessary, Install new bushings. Refer to
Par. 13, "REASSEMBLY."

4. If the gear teeth on the pinion (9) or sprocket
dr ive gear (13) are damaged or are worn enough
to cause excessive backlash, the gear or pinion
or both must be replaced. Slight burrs can be
smoothed down with a stone.

5. The sprocket drive gear and the sprocket
drive gear carrier are individual service parts.
After separating the old parts, install the new
gear or carrier as follows:

(a) Place the sprocket drive gear over the
carrier shaft and position it on the carrier
pilot with the dowel bolt hole and the cap
screw holes in the gear and carrier in line.
(Refer to Illust. 13).

(b) Line ream the five dowel holes through
both parts to .4970 - . 4975 inch, diameter
and install the dowel bolts with nuts using
80-90 ft. -lbs. torque. Install all five cap
screw s and nuts.

NOTE: If the holes in either the sprocket
drive gear or the gear carrier have be­
come elongated, relocate and drill new
holes of 15/32 and 17/32 inch diameter,
midway between the old elongated holes
(Illust. 13). The surfaces of both the gear
and carrier must be smooth to provide a
good contact between the gear and carrier.
Remove any burrs or irregularities that
may have resulted when the holes became
elongated or when drilling the new holes.
The 15/32 inch holes must then be line
reamed as specified previously.

Spring Loaded Rubber
Face Type Oi I Seal

6. Inspect the oil seal rotor (22) and wear
plate (20) for excessive wear or damage. If
either part is excessively worn, it is recom­
mended that a new oil seal assembly be in­
stalled. If the wear plate back-up gasket (21A)
is loose or defective, cement on a new gasket
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with EC-1022 (Minnesota Mining and Manu­
facturing Co.) or equivalent after preparing
the mating surfaces. Remove all traces of the
old gasket and be sure the gasket surface of
the wear plate is clean and smooth. Coat the
gasket surfaces to be cemented with a gen­
erous amount of household bleach. Air dry for
5 to 10 minutes and rinse in clear water before
applying the cement. Use only fresh bleach.
Bleach that has been exposed to the air for
more than 20 minutes must be discarded.

Whenever this oil seal assembly is removed,
it is recommended that a new gasket (22A) be
installed. Snap the new gasket into place on
the seal pins. Do not apply any sealer or ad­
hesive to the gasket. Be sure the four drive
pin "0" rings (21) and the four "0" rings (22B)
are in place on each of the alternate drive pins
of the wear plate and seal rotor. If the "0"
rings (21 or 22B) are damaged, replace with
new.

NOTE: Do not discard the "0" rings (21 or
22B) because they are notched. The notches
are for relieving compression when the seal
pins are inserted into the mounting holes.

Metal Face and Quad Ring
Type Oil Seals

7. Whenever the sprocket drive is disassem­
bled, it is suggested that the carrier seal
rubber rings be replaced. A kit containing two
rubber rings and two lint free wipers is avail­
able for this purpose. Inspect the condition of
the seal metal rings as described in the follow­
ing steps to determine if only new rubber rings
are required or if a completely new oil seal is
needed.

(Continued on next page)

/To drill 15/32 and 17/32 holes in the gear carrier,
locate holes in drive gear 1/2 pitch of holes
in carrier; usc drive gear as a template.

15/32 dia. holes 17/32di a, holes

lIIust. 13
Drilling Diagram for Drilling New Hales in Either the Sprocket Drive Gear or Sprocket Drive
Gear Carrier (When Drilling Holes in the Sprocket Drive Gear, Use Carrier as a Template).
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Metal Face and Quad Ring
Type Oil Seals. Continued

NOTE: Do not intermix metal rings; keep
original mated rings as a set. Do not
drop, bump or roughly handle these rings.

(1) The highly polished surfaces of the rings
must be free of chips, pocks and deep
scratches.

(2) The narrow, highly polished sealing band
must be within the outer half of the sealing
face (Illust. 14 and 15).
(3) The narrow band must be uniform and
concentric with the ID and OD (Illust. 14
and 16).

NOTE: If the metal rings do not conform to
these specifications, discard the metal rings
and use a completely new oil seal. If the
rings do conform, they must be cleaned and
checked as follows.

(4) Remove any corrosion or hardened
material that may exist on surfaces (A)
(Illust. 17 or 18). Use a scraper and/ or
any stiff bristled fiber brush to remove this
material from the entire surface.

(5) Wash the metal rings with a non-flam­
able solvent to remove all oil and wipe dry.
Use a lint free wiper to remove all traces
of oil or grease from all surfaces.

(6) Apply a thin film of clean grade-30 oil
on the sealing face only of the metal rings
(Illust. 17 or 18). DO NOT ALLOW THE
OIL TO WET OTHER SURFACES. Slide the
sealing surfaces of the two metal rings
together.

(7) If the rings have been properly cleaned
and oiled, the bottom ring should cling to the
top ring for a minimum of two seconds when
the two attached rings (lifted by the top ring)
are an inch above a table surface. Failure
to meet this requirement indicates that the
metal rings are unusable or dirty. Repeat
steps (4) thru (7) to verify this condition. If
separation condition persists, discard the
metal rings and install a new seal.

(8) Cover usable metal rings in a lint free
wrapping until ready for installation. Refer
to Par. 14, "INSTALLATION," for the
proper handling and installation of new seal
rubber rings or a new seal assembly.

ISS-1050-l (5-68)

Narrow highly pollshed
sealLng band concentric
with I. D. and O. D. and
within outer half of seal­
ing face

IPA·78198

lIIust. 14
Metal Ring Acceptable for Rebuild.

Inner half of
sealing face

Center of .ealing
face

Narrow lIealtng band
within inner half of
sealing face

IIlust. 15
Metal Ring Not Acceptable for Rebuild.

Sealing band not
concentric with
I. D. and O. D.

IPA-78196

IIlust. 16
Metal Ring Not Acceptable for Rebuild.
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IIlust. 17
Rubber Ring and Sealing Surfaces

of Quad Ring Type Oil Seal.

CE-90782

IIlust. 18
Rubber Ring and Sealing Surfaces
of Metal Face Type Oil Seal.

13. REASSEMBLY

(Ref. Nos. Refer to lIIust. 6)

1. LOADERS ONLY: If the bushings (18)
needed replacement, new ones must be pressed
into the carrier cover from each end until flush
with the bushing bore.

2. If the pinion outer bearing (11) needed re­
placement, press a new bearing cup into the
carrier cover until it bottoms. The bearing
cone must be installed on the end of the pinion
(9) until the lip of the cone is bottomed against
the pinion shoulder.

NOTE: The pinion outer bearing (11) must be
thoroughly soaked with sprocket drive lubricant
to insure initial lubrication.

3. If the sprocket carrier bearings (19 and 27)
needed replacement, press new bearing cups
into the sprocket carrier (24) (the large diame­
ter of the taper up) until they bottom. Heat the
inner bearing cone (Illust. 10) to 275 degrees
for approximately 45 minutes and assemble on
the cover until it is solid against the shoulder
with the small diameter of the taper up. To
as sure cone is against the shoulder, make a
final press after it has reasonably cooled down.
The outer bearing cone will be installed later.

(Continued on next page)

IIlust. 19
Installing the Carrier Bearing and Retainer

on the Drive Gear Carrier.
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(Ref. Nos. Refer to IIlust. 6)

4. If the retainer (14) and bearing (15) needed
replacement, press a new bearing (using the
outer race) into the retainer (14) until it bot­
toms. To press the inner race of the bearing
on the carrier an installing tool as shown in
Illust. 20 must be used to keep the outer race
and bearing retainer from cocking as the inner
race is pressed on. Cocking of the outer race
can cause the outer race to hang -up on a roller
and result in scuffing the roller or race caus­
ing premature bearing failure. Place the
sprocket drive gear and carrier assembly in
a press with the splines of the carrier (12) up.
If equipped with an "0" ring (52) and spacer
(53), install the "0" ring on the carrier shaft
until it bottoms against the flange and position
the spacer so the open end fits over the "0"
ring. Position the retainer (14) with bearing
on the hub of the carrier (the small diameter
of the retainer down) and, using the installing
tool, press the bearing and retainer onto the
carrier until the snap ring groove appear s
(Illust. 19). Install the snap ring (16).

NOTE: After the bearing and retainer are in­
stalled on the carrier shaft, check for free
movement. If free movement is not obtained,
change the bearing.

5. Block the carrier cover (17) so the splines
of the cover are down. The cover must be
blocked so the end of the sprocket drive gear
carrier (12) will clear the bench when it is
installed.

3-3/4"OD x 3-5/8"ID
Seamless Steel Tubing

6. Insert the sprocket drive gear and carrier
assembly through the hub of the cover (Illust.
12). Before seating the flange of the retainer
(14) in the cover bore, align the larger three
cored holes in the retainer with those in the
cover and also the smaller holes with the
tapped holes in the cover.

Through the openings in the gear carrier flange
(Illust. 12), insert and tighten the six cap
screws and washers to secure the retainer to
the carrier cover (17).

14. INSTALLATION

(Ref. Nos. Refer to lIIust. 6)

1. Be sure the sealing surfaces of the carrier
cover (17) and sprocket drive carrier (6) are
clean of the old gasket and apply International
Harvester liquid gasket to both mating surfaces.

2. Attach a hoist to the carrier cover (17) and
position the cover over the carrier dowels (7).
Be sure the three hexagon-socket set screws in
the carrier cover have been turned back into
place (Illust. 11). Using the flats ori t each side
of the carrier cover, drive the cover onto the
dowels (7). Secure the ~over to the carrier with
the cap screws. Assemblies using grade 8 cap
screws and hardened washers must be torqued
from 360-405 ft. -lbs. and assemblies using
grade 5 cap screws without hardened washers
from 290-320 ft. -lbs. Remove the hoist.

NOTE: The cover (17) must be started square
on the dowels to prevent possible damage to the
rollers of the pinion outer bearing cup.

3/4" -,......._,
I~ 1/16"

I ,=;l,
~~ ~ ~
j~ 0 ~
0..;:0

WELD

COLD ROLLED
STEEL

16-1/4" ------------------~
CEA·83434

lIIust. 20
Drive Gear Carrier Bearing Installing Tool.
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3. SPRING LOADEDRUBBER FACE TYPE
SEAL: Install the oil seal wear plate assembly
(20) on the cover. engaging the pins of the wear
plate with the holes provided in the cover
(I1lust. 23). Be sure the wear plate is up
against its mating face on the cover. Install
the oil seal rotor assembly (22) to the sprocket
carrier (24). engaging the pins of the rotor
with the holes provided in the rear of the
sprocket carrier. Be sure the rotor is up
against its mating face on the carrier.

NOTE: SPRING LOADED RUBBER FACE
TYPE SEAL: Do not use Lubriplate or grease
on the back-up gasket of the seal wear plate
(20) or the gasket (22A) of the seal rotor to
hold them in place during assembly as this
could cause the seal to leak. The "0" rings
(21 and 22B) hold the seal members in place.
Only the leather seal face of the wear plate
and the "0" rings must be lubricated with
oil to permit easier installation.

NOTE: METAL FACE TYPE ANDQUAD
RING TYPE SEALS: CLEANLINESS IS
CRITICAL WHENHANDLINGTHESE
SEALS. NEVER HANDLE SEAL WITH
GREASY. OILY OR DIRTY HANDS. DO
NOT INTERMIX THE SEAL METAL
RINGS; KEEP ORIGINALMATED METAL
RINGSAS A SET. DO NOT DROP, BUMP
OR ROUGHLYHANDLE THESE RINGS.

NOTE: METAL FACE TYPE SEAL ONLY:
A new seal or rebuilding kit is shipped in a
molded plastic container. Because this con­
tainer is also an installation tool, carefully
open it following the instructions in the
pamphlet furnished with the kit or seal.

METAL FACE TYPE SEAL: Install the seal
as follows (refer to Illu st , 21):

(a) Refer to INSET A: Remove corrosion
or hardened material that may exist on the
surfaces that will contact the rubber ring.
Use a scraper and/or stiff bristled fiber
brush to clean the surfaces with a non­
flammable solvent. Wipe dry with a lint

(Continued on next page)

Page 17

INSET A

Rubber ring
protruding lip

Rubber ring

INSET C ring

x~:
INSET B

Sealing
Face

Metal
ring

INSET D INSET E

CE-90790

IIlust. 21
Metal Face Type Oil Seal Installing Instructions.



Section 8
SPROCKET AND SPROCKET DRIVE

Page 18

14. INSTALLATION· Continued

SPROCKET DRIVE CARRIER COVER AND SPROCKET DRIVE GEAR

(Ref. Nos. Refer to "'ust. 6)

free wiper to remove all traces of oil or
grease.

(b) Refer to INSET B: Check that the rubber
ring is seated against the shoulder (2) of the
metal ring by pressing with the fingers at
(X) and (Y) while rotating 360 degrees.

(c) Refer to INSET C: Install the rubber
and metal ring assembly in the carrier
cover so the protruding lip just contacts
the seal bore as shown in the INSET. Rubber
ring must be free of oil. Position the instal­
lation tool on the metal ring as shown (be
sure pressure ring is installed with the
chamfer up). Press with both hands (180
degrees apart) against the tool until the
rubber ring is evenly seated (360 degrees)
against the bore shoulder as shown in
INSET D. Be sure seal is not cocked in the
bore. Complete seating is assured by pres­
sing at several locations 180 degrees apart.

(d) Refer to INSET D. Repeat steps (a)
through (d) to install the other seal half in
the sprocket carrier. Wipe both metal ring
sealing faces clean with one of the lint free
wipers furnished.

(~r~cket~i.'

Theae~Surfaces
Must Be
Clean

INSET A

INSET B

CE-9079J

(e) Final installation assembly will energize
the seal as shown in INSET E, so that the
rubber rings load, seal and drive the mating
metal rings.

QUADRING TYPE SEAL: Install the seal as
follows (refer to Illust. 22):

(a) Refer to INSET A: Remove corrosion or
hardened material that may exist on the sur­
faces that will contact the rubber quad ring.
Use a scraper and/or stiff bristled fiber
brush to clean these surfaces with a non­
flammable solvent. Wipe dry with a lint
free wiper to remove all traces of oil or
grease.

(b) Refer to INSET B: Install one of the
quad rings in the carrier cover so that one
lobe of the ring enters the carrier bore.

NOTE: The quad ring may be installed with
two lobes in the bore and then withdrawn
half way to the position shown.

(c) Refer to INSET C: Install one of the
metal sealing rings in the lobe of the quad
ring, then gradually press the quad ring
and metal ring all the way to the bottom of
the bore until the quad ring is evenly
seated and the metal ring is in place as
shown in INSET D.

Rubber Ouad Ring

INSET C

INSET D

INSET E

"'ust. 22
Quad Ring Type Oil Seal Installing Instructions.
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(d) Repeat steps (b) and (c) to install the
other seal half in the sprocket carrier.

(e) Final installation assembly will energize
the seal as shown in INSET E, so that the
quad rings load, seal and drive the metal
rings.

4. Place the bearing spacer (23) on the carrier
cover and up against the sprocket carrier inner
bearing cone (Illust. 10).

NOTE: METAL FACE TYPE AND QUADRING
TYPE SEALS: Apply a light coat of Grade-3D
engine oil to the sealing faces of the metal rings
just before the seal halves are mated (INSET D,
Il lus t , 21 or 22).

5. With the aid of a hoist, position the sprocket
and sprocket carrier on the cover (17), being
sure the carrier inner bearing cup seats pro­
perly on its cone (Illust. 8). Heat the bearing
cone of the outer bearing (27) to 275 degrees
for approximately 45 minutes and assemble
onto the cover hub until it bottoms against the
spacer (23). To assure cone is solid against
spacer, keep pressure against the cone until it
reasonably cools down. Remove the hoist and
rotate the sprocket carrier to be sure that the
bearings are properly seated.

NOTE: The outer bearing (27) must be thor­
oughly soaked with sprocket drive lubricant to
insure initial lubrication.

6. MODEL 250 LOADERS ONLY: Install the
track frame coupling link. Place the link in
position and secure to the track frame coupling

•

Illust.23
Installing the Qil Seal Wear Plate.

and sprocket drive carrier cover with the link
pins. Install the link pin locks and secure with
cap screws and washers.

7. Install the sprocket drive planetary as
described in Par. 9, "INSTALLATION."

8. Remove the blocking from under the rear
frame and slowly lower the unit until the
sprocket rests on the track chain.

9. Install the track chain (refer to "TRACKS
AND TRACK FRAME," Section 9).

15. REMOVAL

SPROCKET DRIVE PINION

(Ref. Nos. Refer to IIlust. 6)

If it is desired to inspect or replace only the
sprocket drive pinion (9), pinion bearings (8
and 11) or pinion oil seal (4), the sprocket,
sprocket drive planetary and the sprocket drive
carrier cover and sprocket drive gear can be
removed as a unit as follows.

NOTE: LATER TYPE PIVOT BRAKES: The
following procedure for removing the pinion can
be followed starting with step 6 after first re­
moving the complete sprocket drive assembly
from the machine, and the pivot brake assembly
from the carrier (6) as described in Section 7,
"STEERING SYSTEM" under "PIVOT BRAKES".
After the track chain is off the sprocket, be
sure to move the tractor (if necessary) so the
drain plug in the carrier (42) is at the bottom.
Drain the sprocket drive through this plug and
the lower plug in the rear of the carrier (6).

1. Remove the sprocket rock shield (if
equipped).

2. Remove the track chain (refer to "TRACKS
AND TRACK FRAME," Section 9). Be sure to
move the tractor (if necessary) after the track
chain is off the sprocket so the drain plug in
the planet gear carrier (42) is at the bottom.

3. Drain the oil from the sprocket drive by
removing the plug in the bottom of the planet
gear carrier and the lower plug in the rear of
the sprocket drive carrier (6).

4. LOADERS ONLY: Remove the track frame
coupling link. Remove the cap screws, washers
and link pin locks securing the link pins to the
coupling at the track frame and at the bottom
of the sprocket carrier cover (17). Tap out the
link pins to remove the coupling link.

(Continued on next page)
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15. REMOVAL - Continued
(Ref. Nos. Refer to Illust. 6)

5. Jack the rear of the tractor enough to allow
the sprocket to clear the track chain. Block
under the rear frame.

6. EARLIER TYPE PIVOT BRAKE: Remove
the cap screws securing the cover (17) to the
sprocket drive carrier (6). Attach a hoist to
the sprocket carrier in a manner similar to
that shown in Illust. 24 to balance the assem­
bly. Use the three hexagon-socket set screws
provided in the cover (l7) to pull the cover
free of the dowels (Illust. 24) in the sprocket
drive carrier. If necessary, prybars can also
be used to free the cover from the dowels.

•

CAUTION: KEEP CLEAR OF THE
COVER (17) AS THE ASSEMBLY IS
REMOVED AS IT IS POSSIBLE THAT

THE COVER MAY SWINGDOWNONCE IT IS
FREE OF THE DOWELS.

LATER TYPE PIVOT BRAKE: Remove the
cap screws securing the cover (17) to the car­
rier (6). Secure the pinion (9) to the carrier
with a rope or strap and use the three hexagon­
socket set screws provided in the cover (17) to
pull the cover free of the dowels in the sprocket
drive carrier. If necessary, prybars can also
be used to free the cover from the dowels.

Illust. 24
Removing the Sprocket Drive as a Unit on

Units with Earlier Type Brake.

7. EARLIER TYPE PIVOT BRAKE: Depress
the brake pedal and lock it with the pedal
r atchet , This will keep the internally splined
pivot discs locked in position when the pinion (9)
is removed.

ISS-l050-1 (Rev. 3) 7-71

8. METAL FACE TYPE SEAL: Pull the
sprocket drive pinion from the carrier (6)
(Illust. 25). The two pinion bearing cones, pin­
ion oil seal rotor and pinion "0" ring (5) will
come off with the pinion.
LIP TYPE SEAL: Pull the sprocket drive pinion
from the carrier (6) (Illust. 25). The two pin­
ion bearing cones will come off with the pinion.
The wear sleeve (5A) used with the conversion
oil seal will also come off with the shaft. If re­
placement of this sleeve becomes necessary, it
must be cut from the shaft.

9. Inspect the condition of the prru on inner
bearing (8) and oil seal (4). The oil seal or oil
seal stator is in the retainer (2) secured to the
inside of the sprocket drive carrier .

Illust. 25
Removing the Pinion Shaft on Units

with Earlier Type Brake.

10. EARLIER TYPE PIVOT BRAKE: If the oil
seal, oil seal stator or pinion inner bearing
cup needs replacement, they can be removed
from the carrier bore only after first removing
the carrier from the main frame and the pivot
brake assembly from the carrier. (Refer to
Section 7, "STEERING SYSTEM" under "PIVOT
BRAKES" for the removal procedure of the
carrier and pivot brake assembly.)

LATER TYPE PIVOT BRAKE: If the oil seal,
oil seal stator or the pinion inner bearing cup
needs replacement, they can be removed from
the carrier bore after first removing the oil
dam (lA).

11. Working through the pivot brake disc open­
ing in the rear of the carrier (6), remove the
cap screws and washers securing the seal re­
tainer to the carrier. Remove the seal retainer
(2) with "0" ring (3). If replacement is neces­
sary, the oil seal or seal stator can be pressed

PRINTED IN UNITED STATES OF AMERICA



• •

SPROCKET AND SPROCKET DRIVE
Section 8
Page 21

SPROCKET DRIVE PINION

out of the retainer. Using a bearing cup puller,
remove the pinion inner bearing cup from the
carrier bore.

NOTE: METAL FACE TYPE SEAL: If the oil
seal stator or rotor is found to be unservice­
able, a lip type conversion seal must be in­
stalled as described in Par. 18, "REASSEM­
BLY."

16. DISASSEMBLY

(Ref. Nos. Refer to Illust. 6)

1. METAL FACE TYPE SEAL: Remove the
rotor of the oil seal (4), driving dowel (10) and
"0" ring (5) from the shaft (Illust. 26).

2. If bearing replacement is necessary, the
pinion bearing cones can be pressed from the
pinion. The pinion outer bearing cup can
easily be pulled from the cover (17).

ring
CEA·83648

Illust. 26
Removing the Rotor of the Pinion Oil Seal

(Metal Face Type Seal Only).

17. INSPECTION AND REPAIR

(Ref. Nos. Refer to Illust. 6)

1. Wash all parts thoroughly in a dry-cleaning
solvent and dry with compressed air.

2. Inspect the bearings for scores, cracks and
wear and replace if necessary. Oil bearings
that are in a serviceable condition, and keep
covered until ready for assembly.

3. Thoroughly scrape the sprocket drive car­
rier (6) and carrier cover (17) mating surfaces
clean. Be careful not to scratch these finished
surfaces or the sealing may become ineffective.

4. Inspect the oil seal (4) for excessive wear
or damage and replace if necessary. Refer to
Par. 18, "REASSEMBLY" for the proper
method of installing the oil seal.

5. It is recommended that new "0" rings and
sealing rings be installed.

6. Inspect the pinion splines and gear teeth for
damage. Slight burrs can be smoothed down
with a stone. If the pinion gear teeth are worn
enough to cause excessive backlash the pinion
(and possibly the sprocket drive gear) will have
to be replaced.

18. REASSEMBLY

(Ref. Nos. Refer to Illust. 6)

NOTE: Before installing the plnlOn inner and
outer bearings, immerse them in sprocket
drive lubricant. Even if they were not removed
they must be thoroughly soaked with sprocket
drive lubricant to insure initial lubrication.

1. If pinion bearing replacement was nece s­
sary, place the pinion (9) in a press with the
long end of the shaft up. Press on the inner
bearing cone. This inner bearing cone must be
installed so the side with the radius and not the
side with the chamfer bottoms on the shaft
shoulder allowing the bearing cone to fit prop­
erly in the shaft fillet (Illust. 27). Reverse the
pinion in the press and install the outer bear­
ing cone so the lip of the cone is up against the
pinion shoulder. Install the outer bearing cup
into the cover (17) until it bottoms.

2. METAL FACE TYPE SEAL: If this oil seal
was inspected and found serviceable, the fol­
lowing method of handling this oil seal must be
used.

(a) Be extremely careful not to nick either
sea.l face.

(b) Clean seal faces just prior to their con­
tacting each other.

1. It is usually easier to clean these
faces when they are dry.

2. Apply Molykote to seat rotor face to
permit a few minutes running until the
oil can reach the seal faces. Some of
this is likely to rub off during the final
cleaning.

(Continued on next page)
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18. REASSEMBLY - Continued

(Ref. Nos. Refer to Illust. 6)

1

Correct
assembly CE-99241

Illust. 27
Pinion Inner Bearing Cone Installation.

1. Bearing chamfe r.
2. Shaft fillet.

3. Clean rags should be used to wipe the
seal faces. If oil is used to wipe the seal
faces, it must be clean and be kept in a
closed container.

(c) Install the driving dowel (10) in the
pinion until it extends 1/4 inch above the
shaft. Molykote the oil seal "a" ring bear­
ing surfaces on the pinion shaft and install
the "a" ring (5) in the groove provided in
the shaft (Illust. 26).

(d) Place the oil seal rotor on the shaft until
it engages the dowel (10). The rotor sealing
surface must face the long end of the pinion
(Illust. 26).

LIP TYPE CONVERSION SEAL: If this seal is
being ins'tal le d for the first time be sure to re­
move and discard the driving dowel (10) and the
"a" ring (5) from the pinion. Before installing
the wear sleeve (5A), check that the shaft sur­
face is clean and free of rust. Position the
wear sleeve on the shaft with the chamfer in the
sleeve ID down and press onto the shaft until it
bottoms. Install the oil seal into the retainer
(seal part number down) until it is flush with the
retainer shoulder (Illust. 28). DONOT bottom
the seal in the retainer bore.

NOTE: It is recommended that when replacing
a metal face type seal with the lip type seal, to
also install the latest seal retainer (2).

ISS-1050-1 (Rev. 3) 7-71

3, Pinion shaft,
4, Shaft fillet and bearing radius.

LIP TYPE SEAL WITHOUT WEAR SLEEVE:
Install the seal (4) into the retainer (seal part
number down) until it is flush with the retainer
shoulder (illust. 28). DO NOT bottom the seal
in the retainer bore.

3. Install the "a" ring (3) in the groove on the
seal retainer. Working through the opening in
the rear of the carrier (6), secure the retainer
to the carrier.

4. EARLIER TYPE PIVOT BRAKE: If the pin­
ion inner bearing was removed, drive the pinion
inner bearing cup into the carrier bore until it
bottoms against the oil seal retainer. The lip of
the bearing cup must be against the retainer.
Install the pivot brake assembly to the carrier
and the carrier to the main frame as described
under "PIVOT BRAKES" in Section 7, "STEER­
ING SYSTEM. "

LATER TYPE PIVOT BRAKE: If the pinion
inner bearing was removed, drive the inner
bearing cup into the carrier bore until the cup
lip bottoms against the oil seal r etai ner , Install
the oil dam (lA) into the carrier bore (open side
facing out) until it is flush with the edge of the
carrier bore.
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5. LATER TYPE PIVOT BRAKE: Insert the
pinion (9) into the carrier (6). Secure the pinion
to the carrier as was done in removal to pre­
vent it from slipping out. Attach a hoist to the
carrier as was done in removal and lower the
assembly onto the cover (17) engaging the
dowels (7). Secure the cover to the carrier
with the cap screws using 290-320 ft. -lbs.
torque. On later units using hardened washers,
torque from 360-405 ft. -Lb s , Remove the rope
or strap securing the pinion to the carrier.

Sprocket
drive

~~
Oil seal
must be
flush with
this shoulder
of retainer

CE-87690

Illust. 28
Lip Type Conversion Seal Installation Shown,
Lip Type Seal without Wear Sleeve Similar.

19. INSTALLATION

(Ref. Nos. Refer to Illust. 6)

1. EARLIER TYPE PIVOT BRAKE: Insert the
pinion shaft (9) through the carrier and main
frame (Illust. 25). The splines of the pinion
shaft must engage the pivot brake discs and the
sprocket drive pinion shaft gear in the steering
planetary. If the carrier (6) was removed, in­
stall the pinion shaft using a back and forth
motion, keeping some inward pres sure to allow
the pivot brake disc s to pick-up the shaft splines.

2. EARLIER TYPE PIVOT BRAKE: Release
the brake pedal ratchet.

3. Be sure the thr'e e hexagon-socket set
screws in the carrier cover have been turned
back into place.

4. Be sure the sealing surfaces of the carrier
(6) and cover (17) are clean of the old gasket
and apply International Harvester gasket maker
to both mating surfaces.

NOTE: The carrier cover (17) must be started
square on the dowels to prevent pos sible damage
to the rollers of the pinion outer bearing cup.

ISS-1050-1 (Rev. 3) 7-71
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EARLIER TYPE PIVOT BRAKE: Attach a hoist
to the sprocket carrier in the same manner as
was done when removed and position the as sem>
b1y over the carrier dowels (7). Using the flats
on each side of the carrier cover, drive the
cover onto the dowels. Secure the cover to the
carrier with the cap screws using 290-320 ft. -
Ib s, torque. On later units using hardened
wa.sher s , torque from 360-405 ft. -Ib s , Remove
the hoist.

•

CAUTION: EARLIER TYPE PIVOT
BRAKE: UNTIL THE ASSEMBLY IS
STARTED ON THE DOWELS (7), THE

CARRIER COVER (17) MUST BE SUPPOR TED
TO PREVENT IT FROM SWINGING DOWN.

6. LATER TYPE PIVOT BRAKE: Install the
pivot brake assembly to the carrier (6) and the
complete sprocket drive assembly to the rear
main frame as described in Section 7, "STEER-
1NGSYSTEM" under "PIVOT BRAKES. "

NOTE: LATER TYPE PIVOT BRAKE: Once
the sprocket drive is in position but before
installing the track chain, fill the sprocket
drive as described in the Operator's Manual.
Be sure the drain plug in the carriers (6 and
42) are installed and tight.

7. EARLIER TYPE PIVOT BRAKE: Remove
the blocking from under the rear frame and
slowly lower the unit until the sprocket rests
on the track chain.

8. EARLIER TYPE PIVOT BRAKE: LOADERS
ONLY: Install the track frame coupling link.
Place the link in position and secure to the track
frame coupling and sprocket drive carrier cover
with the link pins. Install the link pin locks and
secure with cap screws and washers.

9. EARLIER TYPE PIVOT BRAKE: Be sure
the drain plug in the planet gear carrier (42)
and in the sprocket drive carrier (6) are in­
stalled and tight. Fill the sprocket drive as
described in the operator's manual.

10. EARLIER TYPE PIVOT BRAKE: Install
the track chain. (Refer to "TRACKS AND
TRACK FRAME, " Section 9. ) Install the
sprocket rock shield (if equipped).
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Sprocket
drive

~
Remove
driving
dowel

~~
Oil seal
must be
flush with
this shoulder
of retainer

Cf....T690

Illust. 28
Lip Type Conversion Seal Installation Shown,
Lip Type Seal without Wear Sleeve Similar.

19. INSTALLATION

(Ref. Nos. Refer to Illust. 6)

1. EARLIER TYPE PIVOT BRAKE: Insert the
pinion shaft (9) through the carrier and main
frame (Illust. 25). The splines of the pinion
shaft must engage the pivot brake discs and the
sprocket drive pinion shaft gear in the steering
planetary. If the carrier (6) was removed, in­
stall the pinion shaft using a back and forth
motion, keeping some inward pressure to allow
the pivot brake disc s to pick-up the shaft splines.

2. EARLIER TYPE PIVOT BRAKE: Release
the brake pedal ratchet.

3. Be sure the thr-ee hexagon-socket set
screws in the carrier cover have been turned
back into place.

4. Be sure the sealing surfaces of the carrier
(6) and cover (17) are clean of the old gasket
and apply International Harvester gasket maker
to both mating surfaces.

NOTE: The carrier cover (17)must be started
square on the dowels to prevent pos sible damage
to the rollers of the pinion outer bearing cup.

ISS-I050-1 (Rev. 3) 7-71

5. LATER TYPE PIVOT BRAKE: Insert the
pinion (9) into the carrier (6). Secure the pinion
to the carrier as was done in removal to pre­
vent it from slipping out. Attach a hoist to the
carrier as was done in removal and lower the
assembly onto the cover (17) engaging the
dowels (7). Secure the cover to the carrier
with the cap screws using 290-320 ft. -lbs.
torque. On later units using hardened washers,
torque from 360-405 ft. -lbs. Remove the rope
or strap securing the pinion to the carrier.

EARLIER TYPE PIVOT BRAKE: Attach a hoist
to the sprocket carrier in the same manner as
was done when removed and position the assem­
bly over the carrier dowels (7). Using the flats
on each side of the carrier cover, drive the
cover onto the dowels. Secure the cover to the
carrier with the cap screws using 290-320 ft. -
1bs. torque. On later units using hardened
wa.sher s, torque from 360-405 ft. -lbs. Remove
the hoist.

•

CAUTION: EARLIER TYPE PIVOT
BRAKE: UNTIL THE ASSEMBLY IS
STARTED ON THE DOWELS (7), THE

CARRIER COVER (17) MUST BE SUPPOR TED
TO PREVENT IT FROM SWINGINGDOWN.

6. LATER TYPE PIVOT BRAKE: Install the
pivot brake assembly to the carrier (6) and the
complete sprocket drive assembly to the rear
main frame as described in Section 7, "STEER-
1NGSYSTEM" under "PIVOT BRAKES. "

NOTE: LATER TYPE PIVOT BRAKE: Once
the sprocket drive is in position but before
installing the track chain, fill the sprocket
drive as described in the Operator's Manual.
Be sure the drain plug in the carriers (6 and
42) are installed and tight.

7. EARLIER TYPE PIVOT BRAKE: Remove
the blocking from under the rear frame and
slowly lower the unit until the sprocket rests
on the track chain.

8. EARLIER TYPE PIVOT BRAKE: LOADERS
ONLY: Install the track frame coupling link.
Place the link in position and secure to the track
frame coupling and sprocket drive carrier cover
with the link pins. Install the link pin locks and
secure with cap screws and washers.

9. EARLIER TYPE PIVOT BRAKE: Be sure
the drain plug in the planet gear carrier (42)
and in the sprocket drive carrier (6) are in­
stalled and tight. Fill the sprocket drive as
described in the operator's manual.

10. EARLIER TYPE PIVOT BRAKE: Install
the track chain. (Refer to "TRACKS AND
TRACK FRAME, " Section 9. ) Install the
sprocket rock shield (if equipped).
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R TRACK AND TRACK FRAME SERVICE CHART

TRACK IDLER

(1) Bodybearing bore diameter, inches.. 3.8105- 3.8115
(2) Shaft diameter, inches:

Outer bearing. . . . . . . . . . . . . .. 1.1663 - 1.1668
Inner bearing 2.2510-2.2515

(3) Body flange height, inch 5/1
Max. permissible body flange height,
inch. . . . . . 7/8

(4) Idler rolling diameter, inches (dia­
meier at paint of contact with track
chain) .......•................ 8

Max. permissible wear of rolling 9
diameter, inch 1"16

1119················.· .
ng (.030") ....•..................
) (assembled) inches .
leter, inches (diameter at point of
ck chain) ..................•....
'wear of rolling diameter, inch .
"~, inch .
body flange height, inch .
ickness, inch .
.shing surface, inches .
:Iearance, inch .
track roller end clearance, inch .

3.627 - 3.629
3.657 - 3.659
3.392 - 3.398

81/2
374
~3~
.122 -.125
7.666 - 7.672
.012 - .036
.045

TRACK ROLLER

.hes .... _. . . . . . . . . . . . . . . . . . . . . .. 3.385 - 3.387
etar, inches:
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.' TD-20 SERIESB AND MODEL 250 SERIESLOADE

TRACKS

(1)Tracklink height, Inches 4 Yo
Max. permissible track linkwear, inch.. . .. '%

(2)Trackpin diameter, inches 1.746- 1.750
Max. permissible track pin wear, inch ~6·

(3)Trackpin bushing, inches
00 2.612-2.616
10 1.763-1.775

Max. permissible track pin bushing wear, inch
00 Va*
10 ]11,*

(2) & (3)Trackpitch length (distance between
center of pins) inches 7V2

Max.permissiblepitchlength, inches.. 7~*
(4)Master pin diameter, inches (strutless). . . .. 1.7345-1.7360

(strut) 1.742-1.743
(5)Master bushing, inches:

00 2.612-2.616
10 1.763- 1.775

(6)Master bushing spacer, inches:
00. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.612 - 2.650
10..............•................. 1.755-1.785

*-Pitch increase (caused by track pin wear and bushing internal
wear) and bushing external wear of V. inch is permissible
for all applications. However, on less severe operations,
wear of ~, inch is allowed. The type of operation and soil
in which the unit is running determines which wear figure is
acceptable. When in doubt, use Vainch as the limit.

Insped the equalizer bar (1) far cracks and brokenwelds. Chee
the bushing (2) and shaft (3) for excessive wear.

Equalizerbar bushing 10, inches 2.641 - 2.M.
Equalizerbar pivot shaft diameter, inches.. .. 2.623 - 2.621
Equalizerbar pivot shaft support bushing

10, inches. . . . . . . . . . . . . . . . . . . . . . . . .. 2.635 - 2.631

EQUALIZER BAR

@O) 6cb ,0@ •.~-.....• 5 4 1 6;§~@
o~

v; CE.98345

•
ISS- 1050- 1 (Rev. 2) 10-70

(1) Shiftdiameter, i
(2) Rollerbore dlar

standard bu '
oversize bust

(3) Rollerbushing I
(4) Rollerrolling "'.

contad with I
Max.permissl~'

(5) Bady flange h
Max.permissibl

(6)Thrustwasher .
(7) Widthof shaft I

Trackroller en,
Max.parmissibl

FRONT IDLER

(1) Bodybearing bore diameter, inches. . . . . . .. 4.7224- 4.7239
(2)Shaftdiameter (bearing surface) inches•.... 2.8145 - 2.8155
(3) Idler rolling diameter, inches (diameter ot

point of contad with track chain). . • . • .• 29 1/64
Max. permissiblewear of rollingdiameter,
inch *

(4) Idler body flange height, inches. . . . . . . . .• 1
Max. permissible body flange height,
inches..........••................... 13/1
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TRACKS AND TRACK FRAME
Section 9

1. DESCRIPTION
MODEL 250 and 250B Laaders

The track frames have seven track rollers and
two track idlers on each side. The track
spring housing is a pe r rnanentwe Ided part to
the track frame with the heavy coil spring be­
ing trapped within it. The track frames are
attached to the front and rear rigid crossbars,
and they support the weight of the tractor on
the track rollers. The front idler is located
between the two channels of the track frame
and slides back and forth to take up shock
loads and for the purpose of adjusting the track
chain tension. The track idlers, which support
the top part of the track, are mounted to the
track frame. On earlier units using rollers
with car t r i-Ige type seals, the idlers mount on
the front frame. The track rollers are sup­
ported by brackets which are bolted to the
channels of the track frame.

T0-20 SERI ES B Tractor

The track frames have six track rollers and
two track idlers on each side. The track
spring housing is a permanent welded part to
the track frame, with the heavy coil spring be­
ing trapped within it. The track frames are
attached at the rear to the pivot shaft and at
the front to the track frame guides. They sup-

3. SPECIFICATIONS

Track pin diameter, inches.
Track pin bushing, inches:

on .
ID

Master pin diameter, inches:
(Used with strutless type link)
(Used with strut type link)

Master bushing, inches:
OD •••••••••
ID

Master bushing spacer, inches:
OD ••••••••••••••
ID

Page 1
port the weight of the tractor on the track rol­
lers. A guide bracket is welded to each side of
the front frame to provide the proper spacing
between the two tracks. The front idler is lo­
cated between the two channels of the track
frame and slides back and forth"to take up
shock loads and for the purpose of adjusting the
track chain tension. The two track idlers,
which support the top part of the track, are
mounted on the track frame. The track rollers
are supported by brackets which are bolted to
the channels of the track frame. Each track is
free to oscillate vertically, independently of
the other track.

2. MAINTENANCE
Lubrication

Various units of the track frame assembly
must be lubricated at regular intervals and
with the correct grades of lubricants. (Refer.
to the "LUBRICATION" Section of the opera­
tor Is manual. )

Tracks

Periodically inspect the track shoe bolts. If
necessary, install new bolts. Torque 5/8 inch
bolts from 220-250 ft. -lbs. and torque 3/4inch
bolts from 400-450 ft. -lbs. Inspect the tension
of the track chain, and adjust if necessary.

1.746 - 1. 750

2.612 - 2.616
1.763 - 1. 775

;

1. 7345 - 1. 7360
1.742 - 1. 743

2.612 - 2.616
1.763 - 1. 775

2.612 - 2.650
1.755 - 1. 785

1/ 16 *
1/8 *
1/16 *
7-1/2

7-5/8 *
4-5/8

3/8
2-19/32
1-19/32

2.8145 - 2.8155
4.7224 - 4.7239

Maximum permissible track pin wear, inch
Maximum permissible track pin bushing wear, inch:
00 . • . . • . • • • • • • . . . . . . . . . . •..
ID ••.••••••••.•••.•.•••••••

Track pitch length (distance between center of pins), inches
Maximum permissible pitch length, inches
Track link height, inches . • • . .•
Maximum track link wear, inches
Track shoe grouser height, inches
Maximum permissible track shoe grouser wear, inches
Front idler shaft diameter (front and rear bearing surfaces), inches.
Front idler bearing bore diameter, inches .••.••••••.

(Rolling diameter is the diameter at the point of contact with
the track chain) •••••••...••••••••••..• 29-7/64

* Pitch increase (caused by track pin wear and bushing internal wear) and bushing external
wear of 1/8 inch is permissible for all applications. However, on less severe operations,
wear of 3/16 inch is allowed. The type of operation and soil in which the unit is running
determines which wear figure is acceptable. When in doubt, use 1/8 inch as the limit.

(Continued on next page)
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3. SPECIFICATIONS - Continued

Maximum permissible wear of front idler rolling diameter, inches
Front idler body flange height, inches . • • • • • • • • .•
Maximum allowable front idler body flange height, inches
Front idler guide rod diameter, inches ••••••
Front idler guide rod bore (in idler guide), inches •••••
Hydraulic track adjusting rod diameter, inches • • • • ••
Hydraulic track adjusting cylinder inside diameter, inches
Track idler shaft diameter, inches:

Outer bearing surface . • • • • • . •••
Inner bearing surface • • • • • • • • • •

Track idler bearing bore diameter, inches:
For front bearing . . • . ••••••••
For rear bearing .

Track idler rolling diameter, inches (rolling diameter is the
diameter at the point of contact with the track chain)

Maximum permissible wear of track idler rolling diameter, inches
Track idler body flange height, inches • • • • • • • • •.•
Maximum allowable track idler body flange height, inches
Track roller shaft diameter (bushing surface), inches
Track roller bore diameter, inches:

For standard bushing . • • • • • . • • . . • • • • •
For .030 inch oversize bushing • . . ••••••••

Track roller bushing 1D(assembled into roller), inches
Bushing pressed in below edge of track roller bore, inch.
Width of roller shaft bushing surface, inches ••••••
Track roller thrust washer thickness, inch •••••••
Track roller rolling diameter \rolling diameter is diameter at
point of contact with track chain), inches .••.•••.••

Maximum permissible wear of track roller rolling diameter, inches ••
Track roller body flange height, inches • • • • • • • • • . .
Maximum allowable track roller body flange height, inches.
Distance between oil seal retainer surfaces, inches .••
Track roller end clearance, inch ••••••••..••
Maximum permissible track roller end clearance, inch
Track roller diametral clearance, inch .••••••••
Maximum permissible track roller diametral clearance, inch
Equalizer bar pivot shaft support bushing inside diameter (assembled in
equalizer bar shaft support), inches •••••••••••••••••••

Equalizer bar bushing inside diameter (assembled in equalizer bar), inches
Equalizer bar pivot shaft outside diameter, inches
Track frame guide plate thickness, inches
Track frame guide wear plate thickness, inch .••
Track frame thrust plate thickness, inch .
Pivot shaft wear plate thickness, inch. '.••••••
Pivot shaft inner bushing inside diameter'(assembled in bore), inches
Pivot shaft outer bushing inside diameter (assembled in bore), inches.
Track springs:

Free length, inches • • . •• ; ••
Test length, inches •••••••
Test load (per spring), pounds

Number of track shoes (one track):
MODEL 250 Loader
TD- 20 SERIES B • •

3/4
1

1- 3/ 8
2.246 - 2.250
2.260 - 2.270
2.991 - 2.994
3.000 - 3.010

2.1663 - 2.1668
2.2510 - 2.2515

3.8105 - 3.8115
3.8105 - 3.8115

8
9/16
5/8
7/8

3.385 - 3.387

3.627 - 3.629
3.657- 3.659
3.392 - 3.398

.278 - .303
7.666 - 7.672

.122 - .125

8-1/2
3/4

13/16
1-1/8

7.934 - 7.946
.012 - .036

.045
.005 - .013

.035

2.635 - 2.638
2.641 - 2.647
2.623 - 2.625
1.487 - 1. 500

1/4
.865 - .875
.125 - .130

4.000 - 4.005
3.500 - 3.505

28-31/32
24-1/4
32,000

43
40

Track idler, track roller and front idler lubrication plugs
Track shoe bolts:

5/8 inch .
3/4 inch , .

Track idler shaft mounting nut (metal face type seal)

15 - 40

220 - 250
400 - 450

1000 - 1100

1S8-1050-1 (Rev. 3 7-71) PRINTED IN UNITED STATES OF AMERICA
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Hydraulic track adjuster cylinder flange bolts (guide type adjuster):
(1/2inch) ...•...................
(5/8 inch) ("LOCTITE" grade "B" applied) ••••••

Track roller metal face type seal retainer cap screws
("LOCTITE" type "A" applied)

Pivot shaft cover bolts • • • • • • • • • • • • • • • • • •
Track frame thrust plate bolts . • . • . • • • • • • • •
Track roller shield spacer bolts ("LOCTITE" grade "B" applied)
Track frame guide retainer bolts ("LOCTITE" grade "B" applied)
Track frame guide plate bolts •••••••••
Hydraulic track adjuster vent screw • • • • • • • • • • • • • • . .
Hydraulic track adjuster ball check assembly ••••••••••••
Hydraulic track adjuster combination safety relief and vent valve
Safety relief valve (in underside of idler fork) ("LOCTITE Retaining Compound" applied) •

115 - 130
225 - 255

96 - 108
290 - 320
630 - 710
160 - 180
880 - 990
525 - 600

10 - 15
45 - 55
45 - 55
18 - 24

NOTE: Except for the special torques shown, all bolts and nuts are to be given a standard torque.
Refer to the "STANDARD TORQUE DATA CHART" in Section 1, "GENERAL."

4. CHECKING MECHANICAL PROBLEMS

PROBABLE CAUSE REMEDY

1. Track chain loose •••
2. Front idler worn
3. Front idler misaligned

Track Chain Comes Off During Operation
Adjust track tension.
Inspectfront idler for wear. Replace ifnecessary.
Inspect idler for excessive wear and front idler
guides (if equipped) for distortion. Replace
parts as necessary.

Clean out all rocks and packed dirt from the
chains, sprockets and idlers.

Interchange or replace sprockets. (Refer to
"SPROCKET ANDSPROCKET DRIVE" Section.)

4. Rocks in track assembly

5. Worn sprocket teeth •.•

1. One pivot brake drags •.
2. One steering clutch slips
3. One track loose ••••••
4. Track spring weak or broken

Tractor Creeps to One Side
Refer to "STEERING SYSTEM" Section.
Refer to "STEERING SYSTEM" Section.
Adjust track tension.
Remove and check with the specifications in Par. 3.

1. Track tension incorrect.
2. Sprocket worn •.•••

Track Chain Loose
Adjust tension.
Interchange or replace sprocket. (Refer to
"SPROCKET ANDSPROCKET DRIVE" Section.)

Inspect for wear or damage. Repair or replace
sections of the track chain as necessary.

3. Track links or bushings worn

Excessive or Uneven Wear of Track, Track Rollers, Track Idler, Front Idler and Sprocket
1. Damaged sprocket • . •
2. Front idler misaligned .•• • • • • • . ••

Replace the sprocket.
Inspect idler for excessive wear and front idler
guides (if equipped) for distortion. Replace
parts as necessary.

Adjust tension.
Check for bent track frame, front idler guides
(if equipped), rigid crossbar or guide
bracket. Replace parts as necessary.

3. Track tension incorrect
4. Track frame misaligned

Track Idlers Do Not Turn
1. Insufficient lubrication
2. Dirt or mud packed tight against idler
3. Internal seizure •..•....•.•.

Lubricate as directed in the operator's manual.
Remove dirt or mud.
Remove idler and inspect parts. Thoroughly
clean and replace parts as necessary.

(Continued on next page)
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4. CHECKING MECHANICAL PROBLEMS· Continued

PROBABLE CAUSE

Track Rollers Do Not furn

1. Insufficient lubrication

2. Bushings seized • • • • •• • ••••.
3. Packed dirt or mud between track roller

and track frame •••••••••

REMEDY

Lubricate as directed in the operator IS

manual.
Remove faulty roller and replace bushings.

1. Insufficient lubrication ••

Front Idler Does Not Turn

Remove packed dirt or mud.

2. Mud packed around idler.

Lubricate as directed in the operator IS

manual.
Remove mud.

Lubricant Leakage

1. Leakage at track roller, track idler or
front idler • " • • • • • • ••.••• Remove the faulty idler or roller. Inspect and

replace the parts as necessary.

1. Track chain too tight

Tractor Loses Power

Adjust track tension.

TRACK CHAINS

5. DESCRIPTION

The track chain consists of drop-forged, heat­
treated steel links which are held together by
bushings and pins to form a continuous chain.
The bushings and pins are a press-fit in the
links, with the pins pivoting inside of the bush­
ing s , The left and right track chains are in­
terchangeable. Each track has a master bush­
ing and pin. On earlier units with the strutless
type track chain, the master pin is a loose fit
in the links and can be identified by a lock wire
(Illust. 1). On later units with the strut type
track chain, the master pin is a press fit in the
links and has both ends center drilled for iden­
tification. The strut type track chain uses bell­
ville washers in the counterbored portion of the
links to seal against the entrance of abrasives
(Illust. 2). The track shoes are attached to the
track links, and they are held in place with
special heat-treated cap screws and nuts.

6. MAINTENANCE

The track links have only one wearing surface
which contacts the track rollers, front idler

ISS-IOSO-l (Rev. 2) 10-70
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IPA·56272 A

lIIust. 1
Exploded View of the Strutless Type Track Link Assembly

on Interlocking Track Choin.

1. Master track link, 6. Master link pin.
right. 7. Master link lock

Z. Track link bushing. wire.
3. Track link pin. 8. Master link
4. Master track link, bushing. (")left. 9. Track link, right.
5. Track link, left.
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Illust. 2
Exploded View of the Strut Type Track Link

Assembly on Interlocking Track Chain.

1. Sealing washer. 6. Track master bush-
2. Track link, left. ing spacer.
3. Track link bushing. 7. Track master pin.
4. Track link pin. 8. Track master
5. Track link, right. bushing.

and track idlers. However, it usually becomes
necessary to replace pins and bushings before
the links wear out, and it is a matter of judge­
ment then whether the links are good enough to
justify a new set of pins and bushings. Only
the wear on the outside of the bushings is visi­
ble. Wear on the pins and interior of the bush­
ings is indicated by track "stretch" (forward
adjustment of the front idler). The amount of
wear can be determined by measuring the pitch
length of the track (distance between centers of
pins) under tension and comparing it with the
new and maximum allowable pitch lengths
listed in Par. 3, "SPECIFICATIONS."

Sprocket wear must also be considered in con­
junction with track chain wear. Wear of the
sprocket teeth decreases the pitch length of the
sprocket, while wear of pins and bushings in­
creases the pitch length of the track. The re­
sults are that the pitch lengths of the sprocket
and track become more and more out-of-phase,
and the bushings ride higher on the sprocket
teeth. The combined wear of the sprocket and
track should never be allowed to reach this
point as spinning of the sprocket may result
and cause serious breakage. Whenever new or
rebuilt track chains are installed, the
sprockets should also be replaced or inter­
changed to present the better side of the teeth
to the bushings.

Never remove one link to bring a "stretched"
track to within the range of proper track ad­
justment. A track that is worn badly enough to
take up the length of one link, will be so far out
of pitch that the increased wear on the sprocket
will far more than offset the saving obtained by

the removal of one link in the track chain.
(Refer to "Rotating the Track Pins and Bush­
ings" in Par. 8, "TRACK CHAIN REPAIR. ")

Checking Track Tension

Place a wooden block, approximately one foot
in height, under the foremost track shoe lug.
Drive the tractor forward until the track chain
is tight along the ground and around the
sprocket. Apply and lock the brake; stop the
engine. Push the top of the track down between
the front idler and the first track idler to ac­
cumulate all the chain slack at this point. Place
a straightedge on the track so the ends rest
over the front idler and track idler. With a
ruler, measure the clearance between the
bottom of the straightedge and the top of the
shoe grouser at the midway point between the
idlers. If this distance is more than 1-1/2
inches or less than one inch, adjust the track
tension.

Adjusting Track Tension

•

CAUTION: THE PRESSURE IN THE
SYSTEM IS HELD BY THE BALL CHECK
ASSEMBLY AND THE VENT SCREW OR

COMBINATION SAFETY RELIEF AND VENT
VALVE (ILLUST. 39 AND 40). A LOOSE OR
IMPROPER THREAD FIT OF THESE PARTS
CAN ALLOW THEM TO BE EJECTED UNDER
THE PRESSURE OF THE LUBRICANT; CAUS­
ING POSSIBLE INJURY. WHEN INCREASING
TRACK TENSION BE SURE THESE PARTS
ARE PROPERLY TORQUED. WHEN RE­
LIEVING TRACK TENSION, NEVER LOOSEN
THESE PARTS MORE THAN THE PRE­
SCRIBED AMOUNTAND ALWAYSSTAND TO
THE SIDE.

NOTE: Before relieving track chain tension,
always wipe clean the exposed area of the ad­
justing rod. This will prevent premature fail­
ure of the piston scraper.

Track chains are adjusted by hydraulic pres­
sure. Lubricant is introduced into the cylinder
(3, lllust. 39) (cylinder is integral with fork
(11, Illust. 40) on fork type adjusters) by the
use of a lubrication fitting (must. 3). This
lubricant, acting upon the piston within the
cylinder, forces the cylinder or fork and the
front idler forward for track adjustment.

If adjustment becomes necessary, proceed as
follows (must. 3):

1. Remove the front idler scraper (1) (if
equipped). On 250 loader machines with re­
movable cover type track frames, remove the

(Continued on next page)
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6. MAINTENANCE - Continued

Adjusting Track Tension - Continued

Illust. 3
Track Adjusting Points (Earlier Fork Type

Adjuster Shown).

1. Front idler scraper. 2. Vent screw.
3. Lubrication fitting.

access hole cover (3, Il1ust. 80) from the track
frame front cover.

•

CAUTION: BEFORE ADDING LUBRI­
CANT FOR TRACK ADJUSTMENT, BE
SURE THE BALL CHECK AND THE

COMBINATION SAFETY RELIEF AND VENT
VALVE (IF EQUIPPED) ARE TORQUED TO
45-55 FT. -LBS. IF EQUIPPED WITH A VENT
SCREW IT MUST BE TORQUED FROM 10-15
FT. -LBS.

2. To increase track chain tension, connect a
lubricator nozzle to the lubrication fitting (3).

3. Determine the amount of adjustment neces­
sary and add lubricant to obtain the proper
track chain tension. It is advisable to move
the tractor forward and backward slightly to be
sure the correct tension has been obtained.

4. To reduce the track chain tension, loosen
the vent screw (17, Il1ust. 39) (4, Illust. 40)
or combination valve (14, Il1ust. 39) or (15,
Illust. 40) on.e-half to one full turn to allow the
pressurized lubricant to escape through the r e­
lief passage. If lubricant does not appear,
loosen the ball check (12, Illust. 39) or (3,
Illust. 40) .one-half to one full turn to allow the
pressurized lubricant to escape from a second
relief passage. To reach the vent screw or re­
lief valve on the TD- 20 SERIES B with remov­
able cover type track frames, it will first be

ISS-1050-1 (Rev. 3) 7-71

necessary to remove the cover secured to the
top of the cross plate (19, Illust. 39).

5. When the proper tension has been obtained
secure the vent screw using 10-15 ft. -lbs.
torque and the ball check and combination valve
using 45-55 ft. -lbs. torque .

•

CAUTION: USE EXTREME CARE
WHEN RELIEVING PRESSURE WITH
THE FOLLOWING EMERGENC Y

METHOD. IF LOOSENED EXCESSIVELY,
THE BALL CHECK, VENT SCREW OR
COMBINATION VALVE CAN BE EJECTED
BY THE CYLINDER PRESSURE. NEVER
LOOSEN THE BALL CHECK, VENT SCREW
OR COMBINATION VALVE MORE THAN A
TOTAL OF 2-1/2 TURNS. ON UNITS WITH
FORK TYPE ADJUSTER, NEVER LOOSEN
THE VENT SCREW (4, ILLUST. 40) MORE
THAN ONE TURN.

6. Should the relief passages become blocked,
unscrew the ball check (3, Il1ust. 40), (12,
Illust. 39) or the vent screw (17, Il1ust. 39) or
the combination safety relief and vent valve (14,
Illust. 39) or (15, Illust. 40) an additional I-II 2 ~
to two turns (total 2- 1I 2 turns). This will allow ,
a greater amount of pressurized lubricant to .
free the passage. Tighten the ball check (45-
55 ft. -lbs.), vent screw (10-15 ft. -lbs.) or
combination valve (45-55 ft. -lbs. ) after the
proper tension is obtained.

7. Install the scraper (1) (if equipped). Install
the access hole cover (3, Illu st , 80) on the
track frame front cover (if equipped). After a
new track has been thoroughly broken in, it is
advisable to check the tension and adjust it if
necessary.

8. On the TD- 20 SERIES B with removable
cover type track frames, secure the cover to
the top of the cross plate (19, Il1ust. 39).

Track Shoe Cap Screws

On a new track chain, the track shoe bolts
must be tightened each day of operation until it
become s evident that the shoes have become
permanently set. Torque 5/8 inch 'bolts from
220-250 ft. -lbs. and torque 3/4 inch bolts from
400-450 ft. -lbs. Strike the heads of the bolts
several heavy blows with a hammer when re­
tightening them. These bolts are heat-treated
and will withstand strain.

NOTE: Do not use common cap screws in the
track shoes.

PRINTED IN UNITED STATES OF AMERICA
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Wi' 7. REMOVAL

TRACK CHAINS

8. TRACK CHAIN REPAIR

1. STRUTLESS TYPE TRACK CHAIN: Drive
the tractor forward on level ground until the
master link pin (identified by a lock wire) is
in front of the front idler. Block the track
chain at the shoe just off the ground.

STRUT TYPE TRACK CHAIN: Drive the tractor
forward until the track link master pin (pin end
center drilled for identification) is at the top of
the chain between the front idler and the for­
ward track idler.

2. Loosen the track tension. (Refer to "Ad­
justing Track Tension" in Par. 6, "MAINTE­
NANCE. ")

3. STRUTLESS TYPE TRACK CHAIN: Remove
the lock wire from the master link pin and,
using a heavy punch bar and sledge, drive out
the master link pin.

STRUT TYPE TRACK CHAIN: Press out the
track link master pin using the removing and
installing tool (Illust. 12). The several sets
of this tool that are available and the necessary
adapters are listed in service bulletin V-68-3.
Remove the tool from the track. The front
portion of the track chain should fall free off
the front idler.

4. Drive the tractor backward until it is at the
end of the track. Place a plank flush against
the rear of the track when the track is flat on
the ground (Illust. 4). The plank should be
approximately the same thickness as the track,
and long enough so that the entire tractor can
rest on the plank. Now back the tractor off the
track and onto the plank. If a new track is to
be installed, remove the old chain as previ­
ously described. Place the new chain on the
ground ahead of the tractor with the open link
end flush against the front of the old chain.

End with master
link here

Plank or old track

To repair or replace worn track pins, bush­
ings or links, a hydraulic track press will be
necessary. The procedure and operation in­
structions for each track press will vary, so
specific disassembly instructions will be found
with the manufacturer's operational instruc­
tions. For further information regarding the
hydraulic track press, refer to the "Service
Tool Manual," ISS-1002.

Interlocking Type Chain

1. To replace a damaged section of track,
remove the track shoes and cut out the dam­
aged section with a cutting torch. Remove
the end links as described in Step 2. Rebuild
the section onto the track by pressing on
individual links, link pins and bushings with a
hydraulic track press. On the strut type track
chain, a section of track can be rebuilt using
the master pin removing and installing tool
with necessary adapters listed in service
bulletin V-68-3.

NOTE: STRUTLESS TYPE TRACK CHAIN:
When assembling the track chain, maintain
a .000 to .010 inch clearance between the
track links and a 5.988 to 6.000 inch dimen­
sion between the outer faces of the bushing
links (Illust. 7).

NOTE: STRUT TYPE TRACK CHAIN: When
assembling the track chain be sure the bush­
ing protrusion at the bushing links and the
distance between the outer faces of the bush­
ing links are within the tolerances shown in
Illust. 6.

(Continued on next page)

Track End with
bushing here

,,.A.20'",
Illust.o4

Removing the Track Chain.
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8. TRACK CHAIN REPAIR· Continued

Interlocking Type Chain· Continued

2. To replace an individual link that is dam­
aged, remove the track from the tractor.
After the track is free and extended flat, re­
move three or four of the track shoes adjacent
.to the damaged part.

Cut the pins and bushings of the damaged link
with a torch. The cuts should be made as close
to the inside faces of the inner links as possible
(Illust. 5) to provide sufficient clearance be­
tween the links for removal of the remaining
pin and bushing sections.

NOTE: Be careful not to damage the inner
faces of the links when cutting the bushings
and pins.

The pieces of the pins and bushings r emai nrng
in the Iinks must now be securely welded to­
gether at the cuts (Illust. 5). It is important

Torch cut and weld pins and
bushings at each end of
broken links

that the welds be strong enough to carry the
bushing out with the pin. Press each of the pin
and bushing as semblies (welded) out of the
links. On the strut type track chain, r emove'
the sealing washers from the link counterbores.
An aligning pin can be made from a track pin
which has been ground down to a slightly
smaller diameter than the regular pin. It is
used to align the two ends of the track links
prior to inserting the new pin. On units with
the strut type track chain, the flattened
forcing pin (Illust. 11) can be used as the
aligning pin.

Remove the replace the damaged link or links.
Assemble the two loose, right and left, track
links using a master bushing (Illust. 6 or 7).
Assemble a master bushing also into the links
attached to the track (Illust. 6 or 7). Place
master bushing spacers into the counterbore
of the links (Illust. 7). On the strut type track
chain, place the sealing washers and spacers
into the link counterbores (Illust. 6). The

(Continued on page 10)

Broken link or links
to be replaced

IPA-50T4T

IIlust.5
Removal of Damaged Links.
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CE-90647A

lIIust_ 6
Assembly of New Links (Strut Type Track Chain).
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8. TRACK CHAIN REPAIR - Continued

Interlocking Type Choin - Continued

sealing washers must be installed as described
in Par. 9, "INSTALLATION." Place the bush­
ing and links assembly onto the track and
insert the aligning pin to hold the track link
alignment while the new pin is pressed in
position (Illust. 6 or 7). Use the aligning pin
again when joining the two sections of track.

Rotating the Track Pins and Bushings

As internal and external wear on track pins and
bushings develop, the tracks actually get longer
and the separations between the parting edges

Master
bushing

Standard pin

of the links become greater. This gradual
wear, in time, produces excessive "stretch"
in the track assembly and requires that the
idler be adjusted forward to maintain the
proper track tension. Improperly adjusted
tracks, either too tight or too loose, affect the
rates of wear on all track parts such as pins,
bushings, links, etc.

Since wear occurs on one side of the link pins
and bushing (Illust. 5), the track pins and bush­
ings can be reversed to obtain additional serv­
ice from the track. To do this, press out all
the track pins and bushings. Rebuild the track
chain, pressing the pins and bushings in so that
they are turned 180 degrees (1/2 turn). Follow
instructions furnished with the track pin press
or the master pin removing and installing tool.
On the strut type track chain, be sure the seal­
ing washers are installed as described in Par.
9, "INSTALLATION." By doing this, the
unworn surface of each pin is operating against
the unworn surface in its bushing and the
unworn outside surface of the bushing which

___ New link or links

inch clearance
~ Standard pin
l____) IPA-66422A

Illust.7
Assembly af New Links (Strutless Type Track Chain).
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contacts the sprocket. Install the track shoe
bolts and nuts, tightening them to the torque
specified in Par. 3, "SPECIFICATIONS."

Reconditioning Track Shoe Grousers
by Manual Arc Welding

When the wear of the track shoe grousers
reaches a point called the "Permissible Wear
Limit, " it should then be decided whether a
set of new shoes is to be installed, or whether
the old ones are in good enough condition to be
rebuilt be welding a mill-rolled, specially
shaped grouser bar to the worn grousers.

9. INSTALLATION

NOTE: STRUT TYPE TRACK CHAIN: Two
holding tools as shown in Illust. 9 must be
fabricated to facilitate track chain instal­
lation.

1. Place the track to be installed on the trac­
tor in position against the plank or old track.
The end with the bushing should be in the same
position as that shown in Illust. 4.

• /1,1.,

NOTE: If the track is installed reversed from
the position shown in Illust. 4 severe wear
on the sprocket teeth and track link bushings
will result.

2. Drive the tractor forward on the track until
the sprocket is slightly ahead of the rear end of
the track.

3. Place a crowbar through the master bushing
hole. Pull the track up around the sprocket and
forward over the track idlers and front idler as
the tractor is driven forward.

4. STRUTLESS TYPE TRACK CHAIN: Position
a block (8 to 10 inches high) under the cleat of
the shoe on the last link of the track. This will
hold the track against the front idler.

STRUT TYPE TRACK CHAIN: Place a block (8
to 10 inches high) under the first shoe, drive
forward until the track links to be joined are

(Continued on next page)

NEW LINK
ASSEMBLYJOINT Tum pinsand bushings

Pressfit
(Nomovementbetween

link and pins) r-_---':)'rack shorten< __ ----.

WORN LINK
ASSEMBLYJOINT

Pin wear <'------>
Track s-t-r-e-t-c-h-e-s

I Bushingwear

Centerlineof pinL----~_.I' I-Centerline of bushing~ I+- Amountof track length
increaseper link

"'.7106" Worn pinsand bushings

1Ilust. 8
Showing Effects of Track Pin and Bushing Wear.
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9. INSTALLATION. Continued

7/16" NC Nut centered on 112" Cold rolled
____i_ 29/64" hole, tack weld steelt 3/8 "r-----;~=---T-.;....;;...;;...._=~.;;;.:,;:...;.;..::.:.=----~~::.!.::..~

3/4"
t

ll-7/16' j J
101(1--------- 6-1/2"----------.....-.1-

CE·90648

Illust. 9
Holding Tool Dimensions.

CE-90649

lIIust. 10
Compressing the Sealing Washers with the Holding Tool.

IIlust. 11
Flattened Forcing Pin Installed.
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approximately one inch apart and install the
two sealing washers and the bushing spacer in
the counterbore of each link. The sealing
washers must be installed with the concave
side (hollow side) facing away from one another
so their inside diameters are touching. Then
insert the spacer with the beveled edge facing
out and secure in place with the holding tool
(Illust. 9). To properly compress the sealing
washers, tighten the bolt on each holding tool
until the spacer is flush with the face of the
link (Illust. 10).

5. STRUTLESS TYPE TRACK CHAIN: Start
the engine. Apply just enough power in the
forward speed to take the slack out of the
bottom part of the track. Coat the master link
pin and the holes in both links with "NEVER­
SEEZ." Install the master pin into place, and
secure it with a lock wire.

STRUT TYPE TRACK CHAIN: Start the engine
and slowly move the tractor backward until the
flattened forcing pin is between the forward
track idler and front idler. Mount the removing
and installing tool to the track and install the
master pin following the instructions furnished
with the tool (Illust. 12).

Move the tractor forward until the bushing
spacers are held in place by the edges of the
connecting link. Then remove the holding tools,
align the link holes and install the flattened
forcing pin provided with the removing and
installing tool (Illust. 11).

6. Adjust track tension (refer to "Adjusting
Track Tension" in Par. 6, "MAINTENANCE").

Illust. 12
Installing and Removing Tool in Position.
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10. DESCRIPTION

FRONT IDLERS

The front idlers provide a freely rotating, guid­
ing support for the track chains and protect the
track mechanism from damage. The front
idlers absorb shocks with their slide mount­
ings and connection to the track springs.

Cartridge Type Seal
(Illust. 13 and 19)

The front idlers are equipped with tapered
roller bearings which rotate on a heat-treated
steel shaft. The idlers are sealed by spring­
loaded, rotary type oil seals which ride against
the machined surfaces of the front idler guides.

The front idler is held by two front idler guides
which are slide mounted on two guide rods. The
rods are supported in two steel blocks welded

Bearing cone

to the track frame. The two front idler guides
are bolted to the front idler cross plate, which
is either welded or bolted to the hydraulic track
adjusting cylinder. The adjusting rod within the
adjusting cylinder is supported at the rear by
the track spring front seat.

Metal Face Type Seal
(Illust. 14 and 40)

The front idlers are equipped with tapered
roller bearings which rotate on a heat-treated
steel shaft and are sealed with metal face type
oil seals.

The front idler is supported by the front idler
fork which is slide mounted on replaceable
wear bars welded on the track frame channels.
The adjusting cylinder (integral part of idler
fork) supports the front of the adjusting rod.
The rear of the adjusting rod is supported in
the track spring front seat.

'PI·J0697A

Illust. 13
Cut.away View of Front Idler Assembly with Cartridge Type Oil Seals.

ISS-I050-l (Rev.3) 7-71
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FRONT IDLERS
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4

CEA-84407C

lIIust. 14
Cut-away View of Front Idler Assembly with Metal Face Type Seals.

1. Idler body.
2. Lubrication plug.
3. Idler shaft.

4. Bearing retainer.
5. Shims.
6. Oil seal.

7. "0" ring.
8. Seal retainer.

11. REMOVAL

Cartridge Type Seol
(Ref. Nos. Refer to lIIust. 19)

1. Remove the track chain (refer to Par. 7,
"REMOVAL"). It is only necessary to lift the
track chain free of the front idler.

2. LOADERS ONLY: Remove the track frame
front cover (2, Illust. 80).

3. Place a wood block under the front idler to
support its weight while driving out the guide
rods (14). Remove the cap screws securing the
guide rods in the rod blocks welded to the front
of the track frame (Illust. 15). Remove the cap
screws in the front end of the guide rods. Pull
the two guide rods out the front of the blocks
with a slide hammer or in a manner similar to
that shown in Illust. 15.

(Continued on next page)
Illust.15

Removing the Front Idler Guide Rod.
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11. REMOVAL· Continued

FRONT IDLERS

Metal Face Type Seal

Cartridge Type Seal. Continued
(Ref. Nos. Refer to lIIust. 19)

4. Pry the front idler forward until the cap
screws securing the idler guides (1 and 13) to
the cross plate (Illust. 17) are accessible.
Remove the four cap screws securing the cross
plate to the idler guides (1 and l3). Remove
the idle r guide s from each end of the front
idler shaft (Illust. 16).

lIIust. 16
Removing the Front Idler Guide.

5. Protect the idler shaft while lifting the
idler (Illust. 17).

lIIust. 17
Removing the Front Idler.

ISS-I050-l (Rev. 2) 10-70

1. Remove the track chain (refer to Par. 7,
"REMOVAL"). It is only necessary to lift the
track chain free of the front idler.

2. Remove the front idler stop (16, Illust. 73)
or (17, Illust. SI) from each channel of the
track frame.

3. Pry the front idler and fork assembly for­
ward until it is positioned at the front of the
track frame as shown in Illust. IS. The idler
and fork assembly can be removed by attaching
a lifting device as shown in Illust. 33. To re­
move the idler without the fork, attach a hoist
to the idler body and remove the cap screws
securing the caps to the idler fork (Illust. IS).

lIIust. 18
Front Idler and Fork Positioned for Removal.

12. DISASSEMBLY

Cartridge Type Seal
(Ref. Nos. Refer to Illust. 19)

1. Remove the cap screws and lock washers
which secure the oil seals (3) to each side of
the front idler (Illust. 17). Remove the oil
seals from their positions on the idler shaft.

2. Remove the shims (4, 5, 6 and 7) from each
end of the shaft (12). Keep shims separated
and attach to the oil seals to facilitate reas­
sembly.
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TRACKS AND TRACK FRAME Section 9
Page 17

FRONT IDLERS

IIlust. 19
Exploded View of Front Idler with Cartridge Type Seals.

1. Idler guide, RB.
2. Lubrication fitting.
3. Oil seal.
4. Shim.
5. Shim.

6. Shim.
7. Shim.
8. Bearing cup.
9. Bearing cone.
10. Front idler.

11. Lubrication plug.
12. Shaft.
13. Idler guide, LB.
14. Guide rod.

3. Tap the shaft out of the idler body (Illust.
20). The bearing cones (9) and one bearing
cup (8) will come out with the shaft. The other
bearing cup (8) will remain in the front idler,
and it can be removed using a bearing cup
puller and slide hammer (Illust. 2l).

IIlust. 20
Removing the Front Idler Shaft.

.~ ~...
~

lIIust. 21
Removing the Front Idler Bearing Cup.

4. To replace the bearing cones, support the
front idler shaft in an arbor press under the
bearing cone and press the shaft from the cone
(9) .

(Continued on next page)
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12. DISASSEMBLY· Continued

--·fI

\
11 CEA-83894.

IIlust. 22
Exploded View of Front Idler with Metal Face Type Seals.

1. Snap ring.
2. Seal retainer.
3. Oil seal.
4. "0" ring.

5. Bearing retainer.
6. Retainer shim.
7. Retainer shim.
8. Bearing cup.

9. Bearing cone.
10. Idler body.
11. Lubrication plug.
12. Idler shaft.

Metal Face Type Seal
(Ref. Nos. Refer to lIIust. 22)

1. Remove the snap ring (1) from the idler
shaft. Remove the seal retainer (2) with the
stator of the oil seal (3). Remove the other
snap ring (1) from the shaft (if equipped). Re­
move the seal stator from the retainer and
discard the rubber ring.

2. Remove the cap screws and washers secur­
ing the hearing retainer (5) to the idler body
and remove the retainer with the rotor of the
oil seal (3). Remove the shims (6 and 7). Re­
move the seal rotor from the retainer and dis­
card the rubber ring.

3. Remove the "0" ring (4) from the idler
shaft.

4. Disassemble the opposite side of the idler
in the same manner.

NOTE: Keep original mated metal rings as a
set. Do not mix a metal ring from the oil
seal in one side of the idler with a metal ring
from the oil seal on the opposite side of the
idler.

ISS-I050-1 (Rev. 2) 10-70

5. Support the idler body in a press and press
the shaft (12) out. Both bearing cones (9) and
one bearing cup (8) will come out with the
shaft. The bearing cup remaining in the idler
body can be removed. if necessary. with a
bearing cup puller and slide hammer (Illust.
21). To replace the bearing cones (9). support
the idler shaft in a press under the bearing
cone and press the shaft from the cone.

13. INSPECTION AND REPAIR

1. Wash all parts thoroughly in a dry-cleaning
solvent and dry with compressed air. Clean
and flush out the hub of the front idler.

2. Inspect the bearings for cracks, scores and
wear. Replace if necessary. Soak them in oil
and wrap them until ready for assembly.

3. Inspect the front idler and idler shaft for
excessive wear or scoring. (Refer to Par. 3,
"SPECIFICATIONS. ") Inspect the idler and
shaft for cracks or other damage and replace
if necessary.

Cartridge Type Seal

4. Inspect the front idler guide rods to be sure
they are not bent or excessively worn. (Refer
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to Par. 3, "SPECIFICATIONS. ") Straighten or
replace as necessary.
5. Inspect the front idler guides (1 and 13,
Illust. 19) for distortion, cracks, excessive
wear of the guide rod bores and excessive
scoring of the sealing surfaces. (Refer to Par.
3, "SPECIFICATIONS. ") Replace the guides if
any of these conditions are found.

6. Inspect the oil seals for excessive wear,
broken or weak springs. Inspect the seal dia­
phragm for damage. Replace the seal if neces­
sary.

Metal Face Type Seal

7. Inspect the front idler fork for proper align­
ment. Inspect the idler fork guide bars (16 and
17, lllust. 40) for distortion or broken welds.
Also at this time check the wear bar (31, Illust.
73) or (19, Illust. 81) in each lower channel of
the track frame for distortion and broken weld.
If replacement of either the fork guide bars or
the track frame wear bars is necessary, these
parts are available with installing instructions
in a field service package (refer to the parts
catalog for the proper part number).

8. Whenever the idler is disassembled, it is
suggested that the seal rubber rings be re­
placed. A package is available for rebuilding
the seal. This package contains two rubber
rings, two plastic unitization bands and two
wipers. The unitization bands are used to hold
the metal rings together for assembly into the
idler. This band will automatically disinte­
grate after several hours of operation.
Whether or not new rubber rings are installed,
the oil seal must be installed in the idler as an
assembly. A package containing unitization
bands and instructions for this purpose is
available. Rebuild oil seals as described in
the following instructions.

Oil Seal rebuild instructions (metal face type)

9. Before rebuilding the seal, inspect the
metal rings as follows:

(a) The narrow, highly polished sealing
band must be within the outer half of the
sealing face (illust. 23 and 24).

(b) The narrow band must be uniform and
concentric with the ill and 00 (illust. 23
and 25).

NOTE: If the metal rings do not conform to
these specifications. DO NOT rebuild the
seal; use a completely new seal assembly.

IPA-78198

Narrow highly poll.hed
sealing band concentric
with I. D. and O. D. and
within outer half of seal­
ing face

lIIust. 23
Metal Ring Acceptable for Rebuild.

Inner half of
sealing face

Center of tealiDi
face

Narrow seallng band
within inner half of
sealing face

lIlust. 24
Metal Ring Not Acceptable for Rebuild.

SeAling band not
concentric with
I. D. and O. D.

IPA-18J96

lIlust. 25
Metal Ring Not Acceptable for Rebuild.

10. Clean metal rings as follows:

(a) Remove any corrosion or hardened
material that may exist on surfaces (A,
Illust. 26). Use a scraper and/or any

(Continued on next page]
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13. INSPECTION AND REPAIR - Continued

Oil Seal rebuild instructions (metal face type) - Continued

stiff bristled fiber brush to remove this
material from the entire surface.

(b) Wash the metal rings with a non­
flamable solvent to remove all oil and
wipe dry. Use the wiper furnished in the
seal package to remove all traces of oil or
grease from all surfaces.

11. Apply a thin film of clean grade-30 oil on
the sealing face. of only one of the metal rings
(Illust. 26). DO NOT ALLOW THE OIL TO
WET OTHER SURFACES.

12. Slide the sealing surfaces of the two metal
rings together.

13. Place one of the plastic unitization bands
(the second band furhished is a spare) in a con­
tainer of clean water, and allow it to soak for
several minutes until soft and pliable.

14. Hold the metal rings (face to face) in one
hand (Illu st. _2 7) and stretch the softened plas­
tic unitization band around the OD of the seal­
ing rings. The plastic band can be stretched
slightly, and a nail or small stick can be used
to facilitate assembly. Keep the plastic band
centered equally on both rings. After the band
is completely installed, immediately check
again to be sure it is centered. Minor reposi­
tioning can be done while the band is still
pliable.

1:~Sealln~lface ~:t>
• A-7.197

Illust. 26
Rubber Ring and Sealing Surfaces of

Metal Rings.

15. Set the assembly aside for 30 minutes to
allow the plastic band to shrink and dry on the
metal rings.

NOTE: Do not at any time handle the rubber
rings with greasy, oily or dirty hands.

ISS-I050-1 (Rev. 2) 10-70

16. Assemble the rubber rings to the metal
rings assembly as shown in Illust. 28. Be sure
the rubber rings are seated completely, and
are flush against the inside shoulder of the
metal rings at point (B, Illust. 28).

lIIust. 27
Installing Unitization Bank on Metal Rings.

aubber rinao muot contact oboulcler
of metal rinao at thlo point around
entire clrcumference

.".7'200
lIIust. 28

Installing the Rubber Rings .

14. REASSEMBLY

Cartridge Type Seal
(R.f. Nos. Refer to lIIust. 19)

NOTE: The stator gasket in each of the oil
seals (gasket that contacts idler shaft) must be
adequately lubricated with the same type of oil
that is used in the idler assembly just prior to
installing the seal on the idler shaft.

1. Install the front idler shaft in a press, and
press the bearing cones (9) into position over n
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the shaft (illust. 13). Be sure the cones are
pressed solidly against the shoulders of the
shaft.

2. lnstall one of the bearing cups in the idler
so it protrudes slightly from the idler hub face.
From the opposite end of the idler, install the
shaft and the remaining bearing cup, allowing
it also to protrude slightly.

3. Apply a thin coat of Permatex No. 3 to both
idler hub faces. Install one. 023 inch shim on
one side and one. 023 and three. 007 inch shims
on the other side. Install both oil seals and
tighten them down securely while rotating the
shaft (Illust. 29).

Illust. 29
Installing the Front Idler Oil Seal.

Illust. 30
Checking Front Idler Bearing Pre-lead.

4. Rotate the shaft six to eight complete turns.
Check the rolling torque of the shaft. To do
this, place a torque wrench in the plug on the
end of the shaft and read the torque while mak­
ing one complete revolution. The torque should
be 6 to 12 ft-lbs (illust. 30).

5. If torque is more than 12 or less than 6 ft­
lbs, remove the oil seal from the side contain­
ing the 0.007 inch shims and add or remove
shims as required. Adding shims reduces the
torque. Removing shims increases the torque.
Shims are also available in 0.002 and 0.003
inch thickness. Reassemble the oil seal and
recheck as in Step 4.

NOTE: Do not lubricate the front idler until
it is in its proper operating position on the
tractor.

Metal Face Type Seal
(Ref. Nos. Refer to lIIust. 22)

NOTE: Do not at any time handle this seal
with greasy, oily or dirty hands.

1. Press both bearing cones (9) on the idler
shaft until they are solid against the shaft
shoulders. Use a feeler gauge to be sure they
are solid against the shaft shoulders.

2. With the idler body (10) in a horizontal po­
sition, press the bearing cup (8) into the hub of
the idler body until it protrudes approximately
. 060 of an inch. Install one •030 inch and one
.0075 inch shim on the idler hub and install and
secure the bearing retainer (5).

3. Turn the idler body over and insert the
shaft assembly so the keyway in the shaft is on
the same side as the lubrication plug (11) in the
idler body. Press the remaining bearing cup
into the idler body so it protrudes approxi­
mately .060 of an inch.

4. Install one. 030 inch shim and four. 0075
inch shims on the idler hub and install and se­
cure the bearing retainer (5) with two mounting
screws using full torque. Spin the shaft by
hand. If shaft rotates freely (more than one
revolution and stops slowly), remove the bear­
ing retainer and remove one •0075 inch shim.
Install the bearing retainer and spin the shaft.
Repeat this procedure until the shaft binds
(stops quickly). Install the remaining bearing
retainer mounting screws.

(Continued on next page)



Page 22
TRACKS AND TRACK FRAMESection 9

FRONT IDLERS

14. REASSEMBLY - Continued

Metal Face Type Seal - Continued
(Ref. Nos. Refer to lIIust. 22)

NOTE: If the shaft is extremely hard to turn,
the. 030 inch shim may have been removed by
mistake or the assembly procedure was not
followed properly. In this case, remove the
bearing retainer and shims. Install one. 030
inch and four. 0075 inch shims on the idler hub
and secure the bearing retainer. Strike the op­
posite end of the idler shaft to seat the bearing
cup against the retainer and repeat Step 4.

5. If the idler shaft has two snap ring grooves
on each end of the shaft, install snap ring {1}
on each side of the idler in the groove closest
the bearing retainer.

6. Before installing the seal (3) thoroughly
clean the surfaces of the bearing retainer and
seal retainer that will contact the rubber rings
of the seal. Similar surfaces exist in the track
roller assembly and are indicated by (A and B,
Illust. 57). These surfaces must be cleaned
with a non-flamable solvent to remove all oil
and wipe dry.

Corrosion or hardened foreign material may
exist on the area of the bearing and seal re­
tainers (similar to surface A, Illust. 57) that
has not been in contact with the rubber rings of
the former seal. Using coarse paper, a file or
a hand grinder, remove the corrosion or hard­
ened material on the entire circumference. Do
this carefully to avoid changing the dimensions
of the bore.

7. Use the lint-free wiper (furnished with the
new seal or rebuild package) to remove all
final traces of oil or grease from the rubber

ring contacting surfaces within the bearing and
seal retainers.

NOTE: A plastic unitization band holds this
seal together for assembly into the idler. DO
NOT REMOVE THIS BAND. This band will
automatically disintegrate after several hours
of operation.

8. A close look at the seal will reveal that one
of the rubber rings has a small protruding lip
around its outer diameter. This is used to
correctly position the seal in the idler (Illust.
31). Before installing the seal, carefully
check the following. .

BE SURE THE:

(a) Rubber rings are in the correct position
on the metal rings. (Refer to Illust. 31.)

(b) Rubber rings are seated completely,
and are flush against the inside shoulder of
the metal rings (refer to (C, Illust. 64).

(c) Rubber rings are completely free of
dirt, oil or grease.

9. Install the oil seal assembly into the idler
so the rubber ring with the protruding lip en­
ters the bearing retainer (refer to Illust. 31).
Check to be sure that the rubber ring is against
the rear face of the bearing retainer.

10. Install the "0" ring (4) into the groove on
the shaft and lubricate the "0" ring with chas­
sis lubricant.

11. Install the seal retainer (2) on the shaft so
that the seal bore of the retainer uniformly en-

Metal rings

Plastic
band

, .
I Side of seal with rubber ring having I roller or idler.+ protruding lip must face toward in-

Rolle r s ide of rolle r 0 r idle r (as shown). +
or idler I I~b""f",O'fom I--_ &sk~

IPA-6BB44A

ISS-1050-1 {Rev. No.1 9/69}

lIIust. 31
Cross-section of Seal.
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velopes the rubber ring. The retainer is cor­
rectly positioned when the snap ring groove in
the shaft is exposed and the slot in the retainer
is positioned to engage the pin in the idler fork
cap when installed in the track frame (Illust.
32). On units that do not have the slot in the
retainer, but have a lug on the idler fork, the
flat on the retainer must be positioned to meet
the lug on the idler fork. Install the snap ring
(1) •

lIIust. 32
Aligning Fork Cap to Seal Retainer.

12. Follow the same procedure outlined in
steps 6 through 11 for installing the seal on the
opposite side of the idler.

15. INSTALLATION

Cartridge Type Seal

1. Place the front idler into position between
the channels of the track frame so that the plug
in the end of the idler shaft is to the outside
and the idler is supported on a wooden block
between the track links (Illust. 16).

2. Apply "NEVER SEEZ" to each end of the
front idler shaft (approximately three inches).
Install the front idler guides on the ends of the
front idler shaft, being sure to engage the pins
on the oil seals with the holes in the idler
guides (Illust. 16).

NOTE: Before installing the idler guides, be
sure the notches in the idler shaft are facing
down.

3. Position the front idler assembly so the
guide rod bore in the guides is aligned with the
notch in the idler shaft and the holes in the
guide rod blocks welded to the track frame.
Apply "NEVER SEEZ" to the portion of the
guide rods that locate in the rod blocks and in­
stall the guide rods through the rod blocks and
idler guides from the front until the cap screw
holes in the rods and front rod blocks are
aligned. Secure the rods to the rod blocks with
the cap screws (Illust. 15 and 16). Install the
cap screw in the front end of each of the guide
rods.

NOTE: It may be necessary to compress the
oil seals by pushing in on the idler guide before
the second guide rod can be installed.

4. Secure the front idler guides to the cross
plate (Illust. 17) with four cap screws. Re­
move the wooden block from under the front
idler.

5. LOADERS ONLY: Install the track frame
front cover (2, Illust. 80).

6. Install the track chain. (Refer to Par. 9,
"INSTALLATION. It)

7. Lubricate the front idler with a clean grade
of lubricant. (Refer to the "LUBRICATION
GUIDE" in the operator's manual.)

Metal Face Type Seal

1. Install the woodruff key in the idler shaft.
Using a hoist, position the idler body in the
idler fork so the lubrication plug (11, Illust.
22) is up and will be to the outside when as­
sembled to the tractor. Turn the idler shaft
so the woodruff key will engage the slot in the
idler fork cap and install and secure the caps
with the cap screws (Illust. 18). If caps are
equipped with a pin, be sure the pin enters
the slot in the retainer (Illust. 32).

G. 11the front iure r and tor k was removed as
an assembly, attach a strap or rope to the fork
and to the hoist to keep the fork aligned for in­
stallation in the track frame (Illust. 33).

3. Move the idler and fork assembly into posi­
tion between the channels of the track frame
until the guide bars welded on the idler fork
engage the wear bars welded in the track frame
channels (lliust. 33).

4. Remove the lubrication plug (11, Illust. 22)
from the idler body and pour two pins of SAE-
30 engine oil (Series 3) into the idler body.
When filling the front idler be sure the lubrica-

(Contfnue d on next page)
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15. INSTALLATION - Continued

FRONT IDLERS

Metal Face Type Seal - Continued

tion hole in the idler body is on the idler center
line which is parallel to the ground. Apply
Permatex No. 2 to the plug threads and install
the plug (using 15-40 ft. -lbs. torque).

5. Remove the strap or rope from the hoist
and idler fork and push the assembly back on
the track frame until the adjusting rod in the
fork enters the track spring front seat. Re­
move the hoist.

Illust. 33
Installing the Front Idler and Fork Assembly.

6. TRACTORS WITH ADJUStABLE TRACK
FRAME WEAR BAR: Loosen the four cap
screws (1, Il1ust. 33A) securing the wear bars
on each side of the front idler. Tap on the cap
screw heads to seat the wear bar (3) on the front
idler fork guide bar (5). Install shims (2) (refer

ISS-1050-1 (Rev. 3) 7-71
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a-'4756A

Illust. 33A
Track Frame Upper Wear Bar Shim Location.

1. Cap screw.
2. Shim.
3. Track frame wear bar (adjustable).
4. Front idler fork cap.
5. Front idler fork guide bar.
6. Track frame wear bar (welded).
7. Track frame.

to parts catalog for part number) between the
wear bar and track frame until the gap is closed
to within. 010 - .062 inches, then torque the
cap screws. Recheck' between the track frame
wear bar and the front idler fork guide bar for
the specified gap and correct if necessary.

7. Install the front idler stop (16, lllust. 73)
or (17, Illust. 81) to each channel of the track
frame.

8. Install the track chain (refer to Par. 9,
"INSTALLATION") •

9. Adjust the' track tension (refer to "Adjusting
the Track Tension" under "MAINTENANCE,"
Par. 6).
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16. DESCRIPTION

Guide Type Adjuster (Illust. 39)

The hydraulic track adjuster is located between
the track spring and front idler on each side of
the track frame. The adjusting rod (1) is sup­
ported at the rear by the track spring front
seat (7, Illust. 80) or (28, Illust. 72) and at the
front by the hydraulic cylinder (3). The cross
plate (Illust. 34) is either bolted or welded to
the hydraulic cylinder. Lubricant is introduced
into the cylinder by the use of a lubrication fit­
ting located on the front idler cros s plate. This
lubricant acting upon the packing and rod within
the cylinder (which are held by track spring
tension) forces the front idler cross plate, hy­
draulic cylinder and front idler forward for
track adjustment. On units with the welded
cross plate, the relief valve (14, Illust. 39)
prevents overloading of the track spring due to
mud and dirt build-up in the track assembly.

Fork Type Adjuster (Illust. 40)

The hydraulic track adjuster is located between
the track spring and front idler on each side of
the track frame. The front idler fork (11) sup­
ports the front idler at the front and serves as
a cylinder for the piston assembly at the rear.
The adjusting rod (9) is supported at the rear
by the track spring front seat (5, Illust. 81) or
(17, Illust. 73) and at the front by the fork cyl­
inder. Lubricant is introduced into the cylinder
by the use of a lubrication fitting (2) located on
the idler fork. This lubricant acting upon the
piston (7) and adjusting rod within the cylinder
(which are held by track spring tension) forces
the idler fork and front idler forward for track
adjustment. A relief valve (13) in the underside
of the idler fork prevents overloading of the
track spring due to mud and dirt build-up in the
track assembly. On later units this is accom­
plished with the combination safety relief and
vent valve (15).

11. REMOVAL AND DISASSEMBLY

Guide T~e Adjuster
(Ref. Nos. Reer to Illust. 39)

1. Remove the front idler. (Refer to Par. 11,
"REMOVAL.")

2. Remove the track frame rear cover (1,
Illust. 80) or (4, Illust. 72).

3. Pull the adjuster assembly forward to clear
the track frame and lift the assembly out
(Illust. 34).

4. BOLTED T:YPE CROSS PLATE: Remove the
cap screws and washers securing the front

Illust. 34
Removing the Hydraulic Track Adjuster.

idler guide cross plate to the hydraulic cylinder
and remove the cross plate. Remove the "0"
ring (4) from the cylinder.

5. BOLTED TYPE CROSS PLATE: Push the
adjusting rod (1) and the piston assembly out
the front of the cylinder (3) (Illust. 35). Re­
move the three-ring dirt seal (2) from the
groove in the rear of the cylinder.

(Continued on next page)

stan
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Illust. 35
Separating the Adjusting Cylinder,

Rod and Piston Assembly.
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17. REMOVAL AND DISASSEMBLY - Continued

WELDED TYPE CROSS PLATE: Pull the ad­
justing rod out from the cylinder. Remove the
piston scraper (13) from the cylinder bore. Use
a new scraper when reassembling. To remove
the piston assembly from the cylinder bore,
attach a grease gun to the fitting (11) and build
up pressure behind the piston.

6. SEAL TYPE PISTON: Remove the seal (16)
from the piston.

PACKING TYPE PISTON: Remove the snap
ring (9) and lift off the piston end (8) with wear
ring (5) (Illust. 36). Remove the wear ring from
the piston end (Illust. 37). Remove the packing
(7) from the piston body. Remove the wear ring
(5) from the piston body (Illust. 38).

Illust. 36
Removing the Piston End.

j

ISS-I050-1 (Rev. 2) 10-70

Illust. 37
Removing the Piston End Wear Ring ..

(Continued on page 27)

I11ust. 38
Removing the Piston Body Wear Ring.
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Illust. 39
Exploded View of Hydraulic Track Adjuster (Guide Type).

1. Adjusting rod. 11. Lubrication fitting.
2. Dirt seal. 12. Ball check.
3. Hydraulic cylinder. 13. Piston scraper.
4. "a" ring. 14. Combination safety relief
5. Wear ring. and vent valve.
6. Piston body. 15. Piston.
7. Packing. 16. Piston seal.

tJ 8. Piston end. 17. Vent screw.
9. Snap ring. 18. Ball.
10. Hydraulic cylinder. 19. Cross plate.
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HYDRAULIC TRACK ADJUSTERS

17. REMOVAL AND DISASSEMBLY - Continued

Fork Type Adjuster
(Ref. Nos. Refer to Illust. 40)

1. Remove the front idler (refer to Par. 11,
"REMOVAL").

2. Remove the idler scraper (1) from the idler
fork and attach a hoist to the fork. Pull the
fork and adjusting rod (9) from the track frame.

3. Pull the adjusting rod (9) out from the rear
of the fork.

4. Remove the piston scraper (S) from the
cylinder bore. Use a new scraper when reas­
sembling.

5. Remove the piston (7) from the cylinder.
A 1/2" NC tapped hole is provided in the piston
to facilitate removal. Remove the seal (6)
from the piston. Save the old seal (6) to be
used as an aid for "Reassembly. "

18. INSPECTION AND REPAIR

Guide Type Adjuster

PACKING TYPE PISTON: Inspect the wear
rings, dirt seal and piston packing for exces­
sive wear or damage. Replace parts as neces­
sary. Inspect the snap ring groove in the piston
body for nicks and the piston body and piston end
diameters for excessive wear. Replace parts
as necessary.

(Continued on next page)

J

CEA-.4160E

Illust. 40
Exploded View of Hydraulic Track Adjuster and Front Idler Fork.

1. Idler scraper.
2. Lubrication fitting.
3. Ball check assembly.
4. Vent screw (earlier machines).
5. Ball (earlier machines).
6. Piston seal.

7. Piston.
S. Piston scraper.
9. Adjusting rod.
10. Fork cap.
11. Front idler fork.
12. Washer (earlier

machines).

13. Relief valve (earlier machines).
14. Spring pin (if equipped).
15. Combination safety relief and

vent valve.
16. Idler fork upper guide bar.
17. Idler fork lower guide bar.
IS. Front idler shaft block.
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18. INSPECTION AND REPAIR - Continued

Guide Type Adjuster - Continued

SEAL TYPE PISTON: Inspect the piston body
for grooving. Inspect the threads of the piston
body for drunage. Replace the piston scraper
and seal.

Inspect the cylinder "0" ring (4, I1lust. 39) (if
equipped) for damage. Inspect the adjusting rod
and hydraulic cylinder for drunage, scores,
grooving or excessive wear and replace parts
as necessary. Refer to Par. 3, "SPECIFICA­
TIONS" for dimensions of new parts.

BOLTED TYPE CROSS PLATE: Remove the
vent screw (17, Blust. 39) and ball (18), lubri­
cation fitting ell) and ball check assembly (12)
from the cross plate and clean. Flush out the
oil passages in the cross plate and dry thor­
oughly with compressed air. Reassemble parts
to the cross plate.

WELDED TYPE CROSS PLA TE: Remove the
relief valve (14, Illust. 39), lubrication fitting
(11) and ball check assembly (12) from the hy­
draulic cylinder cross plate and clean. Flush
out the oil passages in the cross plate and dry
thoroughly with compressed air. Thoroughly
clean the inside of the hydraulic cylinder. Do
not reassemble the relief valve or the ball
check assembly at this time.

Fork Type Adjuster

Inspect the idler fork guide bars (16 and 17,
Illust. 40) for distortion and broken welds.
Also at this time check the wear bar (31, Blust.
73) or (19, Blust. 81) in each lower channel of
the track frame for distortion and broken weld.
If replacement of either the fork guide bars or
the track frame wear bars is necessary, these
parts are available with installing instructions
in a field service package (refer to the parts
catalog for the correct part number).

Inspect the front idler shaft block (l8, Illust.
40) for damage. If replacement is necessary,
a new block and cap (10) is available with in­
stalling instructions in a field service package
(refer to the Parts Catalog for the correct part
number).

Inspect the piston body for grooving. Inspect
the threads of the piston body for damage. Re­
place the piston scraper and seal.

Inspect the adjusting rod and fork cylinder for
damage; scores, grooving or exces sive wear.
Thoroughly clean the inside of the fork assem­
bly. Refer to Par. 3, "SPECIFICATIONS" for
dimensions of new parts.

ISS-1050-1 (Rev. 3) 7-71

Remove the vent screw and ball and the lubri­
cation fitting and ball check assembly from the
idler fork. Later units are equipped with a
combination safety relief and vent valve instead
of the vent screw and ball. Clean the parts.
Flush out the oil passages in the fork and dry
thoroughly with compressed air. Thoroughly
clean the inside of the fork cylinder. Do not
reassemble the ball check assembly and the
combination valve or vent screw and ball (as
equipped) at this time.

The relief valve (13, Blust. 40) (if equipped)
located in the underside of the front idler fork
must not be removed or tampered with unless
replacement is necessary due to damage or a
leaking valve. If installing a new relief valve,
be sure to use a new washer (12, Illust. 40) and
torque the valve to 18-24 ft. -lbs. (IfLOCTITEIf
retaining compound applied to threads).

19. REASSEMBLY AND INSTALLATION

Guide Type Adjuster
(Ref. Nos. Refer to Illust. 39)

1. PACKING TYPE PISTON: Install the pack­
ing (7) and wear ring (5) on the piston body (6)
(Blust. 38). Install the other wear ring (5) on
the piston end (8). Position the piston end on
the piston body and secure with the snap ring
(9) (Illust. 36).

NOTE: Be sure to install the packing (7) on the
piston body so the packing cup (concave side)
will face toward the tapped hole in the piston
body.

SEAL TYPE PISTON: Install a new seal (16)
on the piston so the seal cup (concave side) is
away from the tapped end of the piston. Apply
a light coat of "NEVER SEEZ" to the piston
outside diameter.

2. BOLTED TYPE CROSS PLATE: Assemble
the dirt seal (2) by placing a smaller ring on
each end of the larger center ring. Install the
dirt seal into the groove in the rear of the cyl­
inder (3). Install the "0" ring (4) on the front
of the cylinder against the front face of the
cylinder flange (Illust. 41). Lubricate the
portion of the adjusting rod (I) that comes in
contact with the cylinder with "NEVER SEEZ. "
Install the adjusting rod into the rear of the
cylinder, being careful not to damage the
seal (2) (Illust. 41).

WELDED TYPE CROSS PLATE: Install a new
piston scraper (13) into the groove of the cyl­
inder bore so the scraper lip is facing out.

3. BOLTED TYPE CROSS PLATE: Insert the
. piston into the front of the cylinder (flange end)
so the cup of the seal or packing (concave side)
faces away from the adjusting rod (TIlust. 41).
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Illust. 41
Installing the Piston Assembly in the Hydraulic
Cylinder (Bolted Type Cros s Plate Shown).

-Sorne assemblies have adjusting rods with an
._undercut (smaller outside diameter) at the front
end for approximately the first 2-1/4 inches.
On these assemblies it will be necessary to
place enough greas e in the cylinde r to fill the
space created by the undercut just prior to in­
stalling the piston assembly.

WELDED TYPE CROSS PLA TE: Place a small
amount of grease in the hydraulic cylinder and
then install the piston so the tapped hole is
facing into the cylinder. Install the piston until
it bottoms so that all the air will be expelled
through the valve openings in the cross plate.
Tighten the ball check (12), with fitting (11) in­
stalled, and the combination valve (14) from
45-55 ft. -lbs. On assemblies that have adjust­
ing rods with an undercut (smaller outside dia­
meter at the front end for approximately 2 -1/4
inches) it will be necessary to place enough
grease in the cylinder to fill the space created
by the undercut after installing the piston as­
sembly' Coat the adjusting rod and the cylinder
bore with "NEVER SEEZ" and install the ad­
justing rod slowly and evenly into the rear of
the cylinder until it bottoms. If too much grease
was installed in the cylinder on assemblies with
adjusting rod that has an undercut, the scraper
(13) may be forced out as the adjusting rod is
inserted. If this happens, remove the rod and
reinstall the scraper.

4. BOLTED TYPE CROSS PLATE: Secure the
front idler cross plate to the hydraulic cylinder
flange with the-c ap screws and washers. Torque
the 1/2 inch cap screws to 115-130 ft. -lbs. with
engine oil applied to the threads. Assemblies
'with 5/8 inch cap screws must be torqued to
225-255 ft. -libs. with "LOCTITE" grade "B"
applied to the threads.

5. Install the adjusting cylinder and rod as­
sembly being sure the rod enters the track
spring front seat (Illust. 34).

6. Install the track frame rear cover (1, Illust.
80) or (4, Illust. 72).

7. Install the front idler (refer to Par. 15,
"INSTALLATION").

Fork Ty~e Adjuster
(Ref. Nos. Re er to Illust. 40)

1. Install the new seal (6) on the piston body
so the groove of the seal is away from the
tapped end of the piston body. (See NOTE.)

NOTE: If difficulty is encountered installing
seal (6), the old seal may be used as a tool.
Place the old seal on an arbor press bed.
Position the new seal on the old and press the
piston into the seal.

2. Place a small amount of grease in the cyl­
inder and then install the piston (7)into the cyl­
inder (seal end first) until it bottoms so that all
the air will be expelled through the valve open­
ings in the fork. Tighten the ball check (3), with
fitting (2) installed, and the combination relief
valve (15) from 45-55 ft. -lbs. If equipped with
vent screw (4), tighten it from 10-15 ft. -Ibs ,

NOTE: Some adjusting rods have an undercut
(smaller outside diameter) at the front end for
approximately the first 2-1/4 inches. On these
assemblies it will be necessary to place enough
grease in the cylinder (after installing the
piston assembly) to fill the space created by the
undercut on the adjusting rod.

3. Install a new piston scraper (8) in the groove
of the fork cylinder so the lip of the scraper is
facing out.

4. Install the adjusting rod slowly and evenly
into the rear of the cylinder until it bottoms. If'
too much grease was installed in the cylinder on
assemblies with adjusting rod that has an under­
cut, the scraper (8) may be forced out as the
adjusting rod is inserted. If this happens, re­
move the rod and reinstall the scraper.

5. Attach a hoist to the idler fork and position
in the track frame. As the fork nears the
track frame channels, engage the guide bars on
the fork with the wear bars in the channels
(Illust. 33). Remove the hoist.

6. Install the front idler (refer to Par. 15,
"INSTALLATION") .

7. Install the front idler stop (16, IlIus t , 73)
or (17, Illust. 81) to each of the track frame
channel's.
8. Install the track chain (refer to Par. 9,
ttINSTALLATION"). Adjust the track tension,
Par. 6, "MAINTENANCE. tt
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20. DESCRI PTION

Cartridge Type Seal
(illust. 42)

The upper section of the track between the
sprocket and the front idler is supported by two
track idlers. The track idlers revolve on re­
placeable steel shafts which are secured to the
idler supports with clamping screws and nuts.
On the MODEL 250 LOADERS, the idler sup­
ports are mounted to the front frame. On the
TD-20 (SERIES B) tractors, the idler supports
are an integral part of the track frame. The
idlers are sealed against the entrance of dirt,
water and the loss of lubricant by a rotary type

oil seal at the rear and by an "0" ring at the
front.

Metal Face Type Seal
(IIlust. 43)

The upper section of the track between the
sprocket and the front idler is supported by
two track idlers. These idlers revolve on re­
placeable steel shafts secured to the idler
supports with a lock nut. On the MODEL 250
loaders, the idler supports are an integral
part of the track frame. On the TD-20
(SERIES B), the idler supports are welded
to the track frame. The idlers are sealed
against the entrance of dirt, water and the
loss of lubricant by a metal face type oil seal
at the rear and by an "0" ring at the front.

ft

IIlust.42
Cut.away of Track Idler Assembly with Cartridge Type Seal.
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lIIust.43
Cut-away af Track Idler Assembly with Metal Face Type Seal.

1. Idler body.
2. Seal retainer.
3. Idler support.
4. Mounting nut.
5. Track frame.
6. Oil seal.

7. Seal retainer.
8. Idler shaft.
9. "0" ring.
10. Lubrication plug.
11. Idler cap.
12. Adjusting nut.
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21. REMOVAL AND DISASSEMBLY

TRACK IDLERS

Cartridge Type Seal
(Ref. Nas. Refer to IIlust. 49)

1. TD-20 (SERIES B) ONLY: Remove the
track frame rear cover (4. Illust. 72). Re­
move the lubrication fitting cover from the
top of the cross plate (19. Illus t , 39).

LOADERS ONLY: Remove the track frame
front and rear covers (Illust. 44).

Illust.44
Removing the Track Frame Front Cover.

CEA-B3614

Illust.45
Releasing Track Tension.

ISS-I050-1 (5-68)

2. Release the track tension. Follow the in­
structions and caution outlined in Par. 6.
"MAINTENANCE. "

3. Loosen the cap screws securing the idler
cap (2) to the idler body (7).

4. Place a jack between the track spring and
track chain (using a wooden block on the jack
to prevent possible slippage) and raise the
track chain until it clears the idler body (Illust.
46).

5. Remove the idler cap (2) and "0" ring (4)
from the idler body. Remove the cotter pin
securing the nut (3) to the idler shaft and break
loose the nut torque. Do not remove the nut
from the shaft.

6. Remove the two cap screws and nuts secur­
ing the idler shaft to the idler support. Tap a
drift into the split end of the support to aid in
releasing the clamping effect on the shaft. Pull
the idler assembly from the support (Illust. 46).

IIlust.46
Removing the Track Idler.
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7. Remove the nut (3) from the idler shaft.

8. Remove the cap screws and washers secur­
ing the oil seal (11) to the idler body and re­
move the oil seal. Remove the "0" ring (4)
from the groove in the rear of the idler body
(Illust. 47).

CEA-8366'"

lIIust. 47
Removing the Track Idler Oil Seal.

9. Support the idler body in a pre ss with the
threaded end of the shaft up. Use a suitable
driver on the end of the shaft and press the

shaft from the idler body (Illust. 48). The
rear bearing cone (9) will come off with the
shaft and can easily be removed if replace­
ment is necessary. As the threaded end of the
shaft passes through the front bearing cone (5),
the cone should be removed to prevent any
possible damage.

IIlust.48
Removing the Idler Shaft.

10. The front and rear bearing cups can be
driven out of the idler body if replacement is
necessary.

(Continued on next page)
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21. REMOVALAND DISASSEMBLY· Continued

Cartridge Type Seal. Continued
(Ref. Nos. Refer to lIIust. 49)

2. Using wood blocking and a hydraulic jack
between the top of the track frame and the un­
derside of the track chain, raise the track
chain until it is clear of the track idler body.

11. LOADERS ONLY: If it is necessary to re­
move the support (13), be sure to keep the
shims (14) together to facilitate installation.

3. Remove the mounting nut (17) and mounting
nut washer (16) se curing the idler shaft to the
idler support (3, Illust , 43).

Metal Face Type Seal
(Ref. Nos. Refer to IIlust. 50)

1. Release the track chain tension. Follow
the instructions and caution outlined in Par. 6,
"MAINTENANCE. "

4. Tap on the end of the idler shaft to free the
idler assembly from the idler support. On the
TD-20 (SERIES B) the idler assembly can be
pulled or pried from the idler support.

Illust. 49
Exploded View of Track Idler with Cartridge Type Seal.

1. Pipe plug.
2. Cap.
3. Nut.
4. "0" ring.
5. Bearing cone.
6. Bearing cup.

7. Idler body.
8. Bearing cup.
9. Bearing cone.
10. Idler shaft.
11. Oil seal.

12. Idler assembly.
13. Idler support. (Part of track

frame on TD-20 SERIES B.)
14. Idler support shim

(Loaders Only).
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5. Insert a drift into the opening in the top of
the idler support and drive the guide pin from
the support.

6. Remove the snap ring (15) from the idler
shaft. Remove the seal retainer (14) with the
stator of the oil seal (12). Remove the seal
stator from the retainer and discard the rubber
ring.

7. Remove the "0" ring (13) from the shaft
and discard the ring.

8. Pull the rotor of the seal (12) from the
idler body and discard the rubber ring.

9. Using a bearing cup puller, remove the
seal retainer (11) from the idler body.

10. Remove the idler cap (2) with lubrication
plug (1). Remove the "0" ring (4) from the
idler body and discard the ring.

11. Remove the cotter pin securing the ad­
justing nut (3) to the idler shaft and remove
the adjusting nut.

12. Support the idler body in a vertical posi­
tion so the lubrication end of the idler shaft
(10) is up. Tap the shaft from the idler body
(7). Lift the outer bearing cone (5) from its
cup in the idler.

13. The inner bearing cone (9) will come off
with the shaft and can be pressed off if re­
placement is necessary. The bearing cups (6
and 8) can be removed from the idler body with
a bearing cup puller.

1

~

Illust. 50
Exploded View of Track Idler with Metal Face Type Seal.

1. Lubrication plug. 7. Idler body. 13. "0" ring.
2. Cap. 8. Inner bearing cup. 14. Seal retainer.
3. Adjusting nut. 9. Inner bearing cone. 15. Snap ring.
4. "0" ring. 10. Idler shaft. 16. Washer.
5. Outer bearing cone. 11. Seal retainer. 17. Mounting nut.
6. Outer bearing cup. 12. Oil seal.
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22. INSPECTION AND REPAIR

TRACK IDLERS

1. Clean the idler body and shaft in a dry­
cleaning solvent. Blow parts dry with com­
pressed air.

2. Inspect the bearing bores in the idler body
for scoring or other evidence of bearings turn­
ing in their bores. Inspect for cracks and
other damage. Inspect the idler shaft for ex­
cessive wear or damage. Slight burrs can be
smoothed down with a stone (refer to Par. 3,
"SPECIFICATIONS" for dimensions of new
parts).

3. Clean bearings in the proper solution and
inspect for cracks, scores and wear. Re­
usable bearings should be soaked in oil and
covered with lint-free paper until ready for
as sembly.

4. CARTRIDGE TYPE SEAL: Inspect the seal
for excessive wear or damage and replace if
necessary.

5. METAL FACE TYPE SEAL: Whenever the
track idler is disassembled, the oil seal must
be rebuilt or replaced with a new oil seal.
Follow the instructions outlined in the "IN­
SPECTION ANDREPAIR" paragraph under
"FRONT IDLER" for determining if the seal
is acceptable for rebuild and for rebuilding
the seal.

23. REASSEMBLY AND INSTALLATION

Cartridge Type Seal
(Ref. Nos. Refer to lIIust. 49)

NOTE: The stator gasket of the oil seal (gas­
ket that contacts idler shaft) must be ade­
quately lubricated with the same type oil that
is used in the idler assembly just prior to in­
stalling the seal on the idler shaft.

NOTE: Do not lubricate the track idler until
it is in its proper operating position on the
tractor.

1. LOADERSONLY: If the support (13) was
removed, install the support to the front frame
using the same number of shims which were
removed.

2. If they were removed, press the bearing
cups (large end of taper up) into each end of
the idler body until they are solid against the
shoulder in the body bore (Illust. 42).
3. Place the idler shaft ~n a press with the
threaded end up. Press on the rear bearing

ISS-I050-1 (5-68)

cone (9) until it is solid against the shaft
shoulder. This bearing cone has a larger in­
side diameter than the front bearing cone (5)
and must be pressed on so the small taper is
facing up.

4. With the shaft (10) in a vertical position,
place the idler body (7) over the shaft until it
rests on the inner bearing assembly and rotate
the body to seat the bearing. Press the outer
cone (5) on the shaft (large diameter of the
taper up) leaving it high enough so that it does
not corne in full contact with the outer cup. As
the cone is pressed on, check for end play and
install the cone until there is a slight end play
in the assembly.

NOTE: The outer bearing cone must not be
bottomed in its cup upon installation. Final
seating of the cone is accomplished when in­
stalling the adjusting nut (3).

5. Position the assembly on a bench and sup­
port the shaft (outer bearing up) in a vertical
position. While keeping the idler body in mo­
tion by rotating it, install the adjusting nut (3)
until the idler body binds and stops rotating.
Then back off the nut to the nearest locking po­
sition and secure with the cotter pin.

6. Support the idler body and hit the outer end
of the shaft to knock the outer cone against the
nut. At this point, the bearings should not bind
but rotate freely.

7. Install the "0" ring (4) into the groove in
the oil seal end of the idler body. Secure the
oil seal (11) to the rear of the idler body with
cap screws and washers.

8. Install the idler assembly to the support
(13), being sure to align the oil seal pins with
the holes in the support. Turn the shaft to
align the notch in the shaft with the locking bolt
hole in the support. After the idler is installed
in the support, remove the drift (Illust. 46).

9. Secure the idler assembly to the support
with the two cap screws and nuts.

10. Install the "0" ring (4) in the idler body.
Install the idler cap (2) and tighten the cap
screws and washers finger tight.

11. Lower the track chain slowly onto the
idler body and remove the jack and wooden
block from the track spring. Torque the idler
cap mounting cap screws.

12. Adjust the track tension. (Refer to Par.
6, "MAINTENANCE.")
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13. TD-20 (SERIES B) ONLY: Install the
track frame rear cover (4, Illus t, 72).

LOADERS ONLY: Install the front and rear
track frame covers (Illust. 44).

14. Lubricate the track idler with the proper
grade of lubricant as specified in the opera­
tor's manual.

Metal Face Type Seal
(Ref. Nos. Refer to Illust. 50)

1. If bearing replacement was necessary,
press a new inner bearing cone (9) on the shaft
(small diameter of the taper up) until it bot­
toms against the shaft shoulder. Press new
bearing cups (16 and 8) into the idler body
(large diameter of the taper up) until they bot­
tom in the bore.

2. With the shaft (10) in vertical position,
place the idler body over the shaft until it rests
on the inner bearing assembly and rotate the
idler body to seat the bearing.

3. Press the outer bearing cone (5) on the
shaft (large diameter of the taper up), leaving
it high enough so that it does not come in full
contact with the outer cup. As the cone is
pressed on, check for end play and install cone
until there is a slight end play in the assembly.

NOTE: The outer bearing cone must not be
bottomed in its cup upon installation. Final
seating of the cone is accomplished when in­
stalling the adjusting nut (3).

4. Position the assembly on a bench and sup­
port the shaft (outer bearing up) in a vertical
position.

5. While keeping che idler body in motion by
rotating it, take up on the adjusting nut (3) until
the idler body binds and stops rotating. Then
back off the nut to the nearest locking position
and secure with the cotter pin.

6. Support or hold the idler body and hit the
outer end of the shaft to knock the outer cone
against the nut. At this point the bearings
should not bind but rotate freely.

7. Install a new "0" ring (4) in the groove in
the idler body and secure the idler cap (2) to
the idler body with the cap screws and wash­
ers.

8. Place the idler assembly in a press and
using a suitable driver, press the seal re-

tainer (11) (tapered end down) into the idler
body until it bottoms.

NOTE: Do not at any time handle the seal
(12) with greasy, oily or dirty hands.

9. Before installing the seal assembly be sure
the seal contacting surfaces of the idler body
bore and seal retainer are clean. Also that the
rubber rings of the seal assembly are cor­
rectly positioned on the metal rings. Refer to
the instructions outlined in the "REASSEMBLY"
paragraph under "FRONT IDLER.'"

10. Install the oil seal assembly into the Tdler
body so the rubber ring with the protruding lip
enters the idler body (refer to Illust. 31). -Che ck
to be sure that the rubber ring is against the
rear face of the seal retainer (11) in the idler
bore.

11. Install the "a" ring (13) into the groove on
the shaft (10) and lubricate the "a" ring with
chassis lubricant.

12. Install the seal retainer (14) on the shaft
so that the seal bore of the retainer uniformly
envelopes the rubber ring. The retainer is cor­
rectly positioned when the snap ring groove in
the shaft is exposed. Install the snap ring (15).

13. Clamp the idler assembly in a horizontal
position so the lubrication passage and guide
pin slot in the ends of the idler shaft are at the
top. Apply Permatex No. 2 to the lubrication
plug (1). Use only Grade-30, series 3 engine
oil to lubricate the track idlers. Insert the
lubricator nozzle all the way into the shaft.
Pump lubricant in until air is forced out and
lubricant backflows freely; then quickly remove
the lubricator nozzle and install and torque the
lubrication plug to 15-40 ft. -Ib s.

14. Install the idler assembly in the idler
support (3, Il Ius t, 43) on the track frame,
aligning the slot in the idler shaft with the
guide pin opening in the support. Drive the
guide pin into the support to engage the slot in
the idler shaft.

15. Install the washer (16) and the mounting
nut (17) on the idler shaft. Torque the mount­
ing nut to 1000-1100 ft. -Ibs ,

16. Remove the jack and blocking from posi­
tion on the track frame.

17. Adjust the track tension (refer to "MAIN­
TENANCE, " Par. 6).
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24. DESCRIPTION

TRACK ROLLERS

Track rollers are attached to the underside of
the track frame and carry the weight of the
tractor. The rollers are heat-treated steel
forgings and rotate around bushings. The roll­
ers are equipped with sealing rings and either
cartridge type or metal face type seals which
maintain a leak and dirt-proof seal.

The rollers are single and double flange types
and should be installed in the positions de­
scribed in Par. 32, "ARRANGEMENT OF
TRACK ROLLERS. "

25. MAINTENANCE

Cartridge Type Seal

1. Lubricate the track rollers as instructed in
the operator's manual.

2. At regular intervals, inspect the track
rollers for traces of leakage, showing faulty or
worn oil seals.

26. REMOVAL

1. Release the tension in the track chain.

2. Remove the track roller shield (if equipped).

3. Place jacks under the rigid crossbars or
under the equalizer bar on the side of the trac­
tor from which the roller is to be removed.
Place a steel plate between the jacks and the
rigid bars or equalizer bar to prevent any
damage. Run up the jacks until there is suffi­
cient clearance between the track frame and
track chain to permit removal of the roller.

IIlust. 51
Disconnecting the Track Roller

Outer Mounting Bracket.
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4. Remove the cap screws securing the track
roller shaft brackets to the underside of the
track frame and remove the roller (Illust. 51).
A tap with a soft hammer will usually free the
roller if it tends to stick in the frame.

NOTE: If there is not enough track chain slack
to remove the roller, position two small jacks
between the track and track frame. Jack up
until sufficient clearance exists to remove the
track roller (Illust. 51).

27. DISASSEMBLY

Cartridge Type Seal
(Ref. Nos. Refer to lIIust. 53)

1. Pull the mounting bracket (1) from the lo­
cating pins in the oil seal (4). The bracket
should be pulled off straight to prevent possi­
ble damage to the seal (Illust. 52).

2. Using a punch, straighten the ends of the
lock plates (3) and remove the seal rnouriti.ng
screws and lock plates (Illust. 45). Remove
the oil seal, thrust washer (15) and sealing
ring (14) (Illust. 54).

Disassemble the other side of the track roller
in the same manner.

3. With parts removed from both sides of the
track roller, remove the shaft from the track
roller shell and bushings.

4. The bushings (16) are a press-fit into the
track roller and, when replacement is neces­
sary, can be pressed from position.

CEA·836S7

lIlust. 52
Removing the Track Roller Mounting Bracket.
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Illust. 53
Exploded View of Track Roller with Cartridge Type Seal.

1. Inner and outer 9. Stator, rotor and 15. Thrust washer.
bracket. back gasket. 16. Bushing.

2. Cap screw. 10. Spring holder 17. Double flange roller.
3. Lock plate. (if equipped). 18. Single flange roller.
4. Oil seal assembly. 11. Spring. 19. Roller shaft.
6. Outer shell. 12. Pin. 20. Plug.
7. Top plate. 13. Retainer plate. 21. Oil seal field service
8. Gasket. 14. Sealing ring. package components.

CfA-'3665A

lIIust. 54
Removing the Track Roller Oil Seal.

Metal Face Type Seal
(Ref. Nos. Refer to Illust. 55)

1. Drive out the spring pin (if equipped) secur­
ing the brackets (1) on each side of the shaft
(11). Remove the brackets (1) with the "0"
rings (2) and the stators of the oil seals (3).
Discard the "0" rings. Remove the seal stators
from the brackets and discard the rubber rings.

2. Remove the cap screws (4) and the washers
securing the seal retainers (5) to each side of
the roller body and remove the retainers with
the rotors of the seals (3). Remove the sealing
rings (6) located in the grooves of the roller
body. Discard the sealing rings (6). Remove
the seal rotors from the retainers and discard
the rubber rings.

(Continued on next page)
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27. DISASSEMBLY· Continued

TRACK ROLLERS

Metal Face Type Seal. Continued
(Ref. Nos. Refer to IIlust. 55)

IIlust. 55
Exploded View of Track Roller with Metal Face Type Seal.

1. Shaft bracket. 5. Seal retainer. 9. Double flange roller.
2. "0" ring. 6. Sealing ring. 10. Single flange roller.
3. Oil seal. 7. Thrust washer. 11. Roller shaft.
4. Retainer bolts. 8. Bushing. 12. Lubrication plug.

NOTE: Keep original mated metal rings as a
set. Do not mix a metal ring from the oil
seal on one side of the roller with a metal
ring from the oil seal on the opposite side of
the roller.

3. Remove the thrust washers (7). With parts
removed from both sides of the roller body,
remove the shaft (11) from the roller body and
bushings (8).

4. The bushings (8) are a press fit into the
roller body. When replacement is necessary,
they can be pressed from position.

28. INSPECTION AND REPAIR

1. Clean all parts with a solvent and dry with
compressed air. Clean and flush out the bore
of the track roller, as well as the oil passages
in the roller shaft.

2. Inspect the roller shafts, bushings and
rollers for cracks, scores or excessive wear.
(Refer to Par. 3, "SPECIFICATIONS.") Refer

ISS-I050-1 (5-68)

to Par. 30, "REASSEMBLY" for installing new
bushings.

3. Inspect the sealing rings for wear or dam­
age and replace if necessary. Check the thrust
washers for wear and, if worn beyond the lim­
its given in Illust. 56, replace with new.

4. Check the end clearance and diametral
clearance given in Illust. 56. A 0.015 inch
oversize thrust washer is available for service
to maintain the end clearance given in Illust.
56. Oversize track roller bushings (0.030
inch) are available for service to maintain the
diametral clearance given in Illust. 56. Before
installing oversize bushings, the track roller
bores must be machined to the correct dimen­
sion shown in Par. 3, "SPECIFICATIONS."
A final check of the roller end clearance will
be made with a dial indicator after the track
roller has been assembled.

5. CARTRIDGE TYPE SEAL ONLY: Inspect
the oil seals for wear, damage or leaks. The
components of the cartridge type seal are serv­
iceable. (Refer to "TRACK ROLLER OIL
SEAL REPAIR," Par. 29.)
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6. METAL FACE TYPE SEAL ONLY: When­
ever the track roller is disassembled, the oil
seal must be rebuilt or replaced with a new
seal. Follow the instructions outlined in the

"INSPECTION ANDREPAIR" paragraph under
"FRONT IDLER" for determining if the se al is
acceptable for rebuild and for rebuilding the
seal.

Clearance Limits for Track Roller Bushings

A - Distance between oil seal retainer surfaces.
B - Width of roller shaft bushing surface.
C - Thrust washer thickness.
D - Bushing inside diameter (assembled).
E - Roller shaft diameter.

Illust. 56
Track Roller Bushing Cleerenees ,

A B C D E

Track Roller 7.934 7.666 .122 3.392 3.385
to to to to to

Dimensions 7.946 7.672 .125 3.398 3.387

Diametral "D" Minus "E" = • 005 to .013
Clearance

End "A" Minus "B" and"C" = . 012 to .036
Clearance
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29. TRACK ROLLER OIL SEAL REPAIR
(CARTRIDGE TYPE)

The components of the cartridge type oil seal
are serviceable. Use the following instructions
for rebuilding this seal.

Di sassembly

1. Put supports under the retainer plate and
punch out three rivets.

2. Carefully remove the oil seal housing as­
sembly from the retainer plate.

3. Press the inner assembly out from the oil
seal housing. Remove the individual parts.

Inspection and Repair

NOTE: Cleanliness is of the utmost impor­
tance in assembling the track roller oil seal.
It is therefore suggested that the assembly of
the oil seal be done in the injection pump
room. When handling the rotor or the stator,
handle only the outer edges of these parts to
prevent dirt smudges. Wipe them clean with
a lint-free cloth and coat both sealing sur­
faces with a light engine oil.

NOTE: Do not drop or mis-handle the rotor
or stator, as these surfaces have been very
closely lapped.

Reassembly
(Ref. Nos. Refer to IIlust. 57)

1. Set the retainer plate (6) over the base of
the assembly tool, 1 020 328 R91. Install the
springs into the retainer plate and position the
spring holder (7), if equipped, on the springs.
Put the rotor (5) over the retainer plate, being
sure that the holes in the rotor line up with the
pins in the retainer plate.

2. Assemble the gasket (3), top plate (2) and
the stator (4) together. Place these assembled
parts on the surface of the rotor (5).

3. Assemble the knurled knob and snap ring
assembly (Illust. 58) to the threaded stem of
the assembly tool and tighten to bring the as­
sembled parts down to the proper operating
height on the retainer plate. The rubber dia­
phragm portion of the rotor should meet the
retainer plate. Run a finger around the rubber
diaphragm portion of the rotor to be sure that
the diaphragm is riding on the outside shoulder
of the retainer plate.

Illust. 57
Track Roller Oil Seal Assembly.
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4. Assemble the oil seal housing (1) over the
assembled parts, peen three button head rivets
over the counterbored holes of the retainer
plate. Remove the assembly tool.

NOTE: When installing the new track roller oil
seal anchor pins into the retainer plate, be
sure that the pins are pressed in to the correct
height by using the tool as shown in Il.Iust , 58.
Start the pins into the retainer plate. Place
the tool over the pin and tap the pin into the re­
tainer plate until it is flush with the top face of
the tool.

lIIust. 58
Cut-away View of Service Tool and

Track Roller Oil Seal.

30. REASSEMBLY

NOTE: Under no circumstances shoul d a
metal face type seal and a cartridge type seal
be intermixed on the same track roller.

1. Apply a thin coat of Grade "AN r Loctite to
the bushings. Press the bushings into the
track roller and position the bushings as indi­
cated in IlIus t , 59.

NOTE: If installing oversize bushings be
sure the track roller bores have been ma­
chined to the dimension shown in Par. 3,
"SPECIFICATIONS. "

Dimension

Bushing pressed in
A below edge of track .278 to .303

roller bore, inch

Bushing inside diame-
B ter (Assembled), 3.392 to 3.398

inches

I I

lIIust. 59
Track Roller and Bushing.

CClrtridge Type Seal
(Ref. Nos. Refer to Illust. 53)

2. With the bushings assembled in the roller
body, install the sealing ring (14) in one side of
the roller body.

NOTE: The stator gasket in each of the oil
seals (gasket that contacts roller shaft) must
be adequately lubricated with the same type oil
that is used in the roller assembly just prior to
installing the seal on the roller shaft.

(Continued on next page)
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30. REASSEMBLY· Continued

Cartridge Type Seal· Continued
(Ref. Nos. Refer to Illust. 53)

Illust.60
Installing the Shaft with Oil Seal

and Thrust Washer.

3. Position the thrust washer (15) and oil seal
(4) on the shaft and insert the other end of the
shaft into the roller body (Illust. 60).

NOTE: As the shaft and oil seal are positioned
be sure that the sealing ring (14) has remained
in the groove of the roller body.

Track Roller

CEA-83656

IIlust.61
Installing the Sealing Ring in

the Roller Body.

4. Secure the oil seal using the cap screws
and lock plates (2 and 3). Torque the cap
screws to 80-90 ft. -Jbs ,

5. Install the thrust washer (15), sealing ring
(14) and oil seal (4) on the opposite side (Illust.
61). Torque the cap screws to 80-90 ft. -lbs.

Lubricant
reservoirs

Sealing Ring

Bushings 1'....52245

IIlust.62
Cut.away af Track Roller Assembly with Cartridge Type Seal.
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6. Check that the track roller end clearance
is within the tolerance given in Par. 3, "SPECI­
FICATIONS." From the side of the roller the
dial indicator is to be mounted, push the roller
shaft into the body to be sure it is bottomed
against the thrust washer. Place the dial indi­
cator magnetic base on the roller body with the
indicator pointer resting against the end of the
shaft. Set the indicator at zero. Keeping pres­
sure against the roller body, pull on the shaft
until it bottoms and take a reading. If the read­
ing obtained is below specification, check the
measured surfaces (A, B, C, Illust. 56) for
squareness. If above specification, check parts
for excessive wear.

7. Bend the tabs of the lock plates over the
cap screw heads on each side of the roller
body (Illust. 63).

CEA·83655

lIIust. 63
Securing the Cap Screw with Lock Plate.

8. If the lubricating plug (20) was removed, it
must be installed in the end of the shaft finger
tight. Final torque will be applied after lubri­
cation.

9. Install the inner and outer shaft brackets
(1) on the ends of the track roller shaft engag­
ing the openings in the brackets with seal pins.

NOTE: Do not lubricate the track roller as­
sembly until it is in its proper operating po­
sition on the tractor.

Metal Face Type Seal
(Ref. Nos. Refer to IIlust. 55)

NOTE: Do not at any time handle this seal
with greasy, oily or dirty hands. The track
rollers must not be filled with lubricant until
the rollers and track frame are in position on
the tractor.

NOTE: New roller assemblies have the seal
retainers and the exposed portion of the shaft
"Nox-Rusted. " All "Nox-Rus t!' must be thor­
oughly removed from these parts with a good
cleaning solvent before the new seal is as­
sembled in the track roller.

2. Before installing the seal assembly, thor­
oughly clean the surfaces of the seal retainer
and track roller shaft bracket that will contact
the rubber rings of the seal. These surfaces
are indicated by (A and B, Illust. 64). Clean
these surfaces with a non-flamable solvent to
remove all oil and wipe dry.

Corrosion or hardened foreign material may
exist on the area of the surfaces (A, Illust. 64)
that have not been in contact with the rubber
rings of the former seal. Using coarse paper,
a file or a hand grinder, remove the corrosion
or hardened material on the entire circumfer­
ence. Do this carefully to avoid changing the

(Continued on next page)

Shaft II
1__~~~~~~~~~~~~a~xls

45 degrees

Strike from this
angle when assembling
with tight fit

CfA.'44IJA

Illust. 64
Cross·section of Track Roller (with Metal

Face Type Seal).
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30. REASSEMBLY • Continued

Metal Face Type Seal. Continued
(Ref. Nos. Refer to lIIust. 55)

dimensions of the bore. Do not contact sur­
faces (B, Illust. 64) when removing the corro­
sion.

3. Use the lint-free wiper (furnished with the
new seal or rebuild package) to remove all
final traces of oil or grease from the rubber
ring contact surfaces within the seal retainer
and roller shaft bracket.

NOTE: A plastic unitization band holds this
seal together for assembly into the roller.
DO NOT REMOVE THIS BAND. This band
will automatically disintegrate after several
hours of operation.

4. A close look at the seal will reveal that one
of the rubber rings has a small protruding lip
around its outer diameter. This is used to
correctly position the seal in the roller (Illust.
25). Before installing the seal, carefully
che ck the following:

BE SURE THE:

(a) Rubber rings are in the correct position
on the metal rings (refer to Illust , 31).

(b) Rubber rings are seated completely,
and are flush against the inside shoulder of
the metal rings (refer to C, Illust. 64).

(c) Rubber rings are completely free of
dirt, oil or grease.

5. Install the thrust washer (7) in the roller
bore. Install the sealing ring (6) in the groove
of the roller body. Apply "Loctite" (Type A) to
the retainer bolts and secure the seal retainer
to the roller body using 96-108 ft. -lbs. torque.

6. Insert the shaft (11) into the roller body so
the end of the shaft with the lubrication plug
(12) is on the same side as the two 21/32"
drilled holes in the roller body.

7. Assemble the thrust washer, sealing ring
and seal retainer on the opposite side of the
roller body as was done in step 5.

8. Check that the track roller end clearance
is within the tolerance given in Par. 3, "SPEC­
IFICATIONS." From the side of the roller the
dial indicator is to be mounted, push the roller
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shaft into the body to be sure it is bottomed
against the thrust washer. Place the dial indi­
cator magnetic base on the roller body with
the indicator pointer resting against the end
of the shaft. Set the indicator at zero. Keep­
ing pressure against the roller body, pull on
the shaft until it bottoms and take a reading.
If the reading obtained is below specification,
check the measured surfaces (A, B, C, Illust.
56) for squareness. If above specification,
check parts for excessive wear.

9. Install the seal assembly (3) in the seal re­
tainer so the rubber ring with the protruding
lip enters the retainer (refer to Illust. 31).
Check to be sure that the rubber ring is against
the rear face of the seal retainer.

10. Install the "0" ring (2) into the groove on
the inside of the roller shaft bracket (1) and
lubricate the "0" ring with chassis lubricant.

NOTE: To prevent the possibility of damaging
the "0" ring (2) on the stepped section of the
roller shaft as the bracket (1) is installed and
to insure correct alignment of the bracket with
the seal lip, construct a wooden or metal in­
stalling block as shown in Illust. 65 to fit on
the flat of the roller shaft.

lIIust. 65
Installing Block (Used with Metal

Face Type Seal).

A B C General
See
Illust. 3-3/16" 29/32" 1-11/64" Break and
65 radius polish all

corners

11. Install the shaft bracket (1) on the shaft.
As the bracket is moved inward on the shaft,
be sure the seal bore of the bracket uniformly
envelopes the rubber ring. If the bracket is a
tight fit on the shaft, strike the bracket at a
45 degree angle to the shaft axis (Illust. 64) to
avoid cocking. On roller assemblies equipped
with spring pin (5, Illust. 66), be sure to align
the pin hole in the bracket and shaft as the

PRINTED IN UNITED STATES OF AMERICA



•

•

TRACKS AND TRACK FRAME Section 9
Page 47

TRACK ROLLERS

bracket is installed and to peen over the bracket
casting once the spring pin is in place. On
roller assemblies without the spring pin (5,
Illust. 66), special holding clamps as described
in Par. 31 "INSTALLATION"must be used to
retain the bracket (1) in the fully seated position

until the seal on each side is installed and the
roller is assembled to the track frame.

12. Repeat steps 9. 10 and 11 for installing
the seal assembly (3), "a" ring (2) and shaft
bracket (1) on the other side of the shaft.

CEA-844J2

lIIust. 66
Cross.section of Track Roller Assembly with Metal Face Type Seal.

1. Bushings.
2. Thrust washer.
3. Shaft inner bracket.
4. Track roller shaft.
5. Spring pin (if equipped).
6. Oil seal.

7. Roller body.
8. Sealing ring.
9. "a" ring.
10. Lubrication plug.
11. Shaft outer

bracket.
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31. INSTALLATION

r-r

lIIust.67
Special Holding Clamp (2 Required).

,+re:!j-
See A B C D E F G H JIllust.
67 11-1/4" 5-5/8" 1-3/8" 4-7/8" 3-1/4" 1-5/8" 1-3/8" 2-3/4" 3/8-16 UNC

1. METAL FACE TYPE SEAL WITHOUT
SPRI~G PIN: Two special holding clamps
must be constructed as shown in Illust. 67
to maintain the shaft brackets in the fully seated
position obtained in reassembly. Place these
clamps on the assembled roller as shown in
Illust. 68 until both roller brackets are con­
tained within the track frame. THE MACH­
INED FACE OF THE BRACKET MUST BE
KEPT FLUSH WITH THE SHAFT SHOULDER
(Illust. 64) UNTIL THE ROLLER IS INSTAL­
LED.

NOTE: METAL FACE TYPE SEAL: Clean
the inside and lower faces of the track frame
inner and outer rails in the areas that con­
tact the brackets when the roller assembly is
in position.

2. Place the track roller in position under the
track frame, with the lubricating plug to the
outside, and secure the roller shaft brackets
to the track frame (Illust. 51).

N,OTE: When securing the track roller shaft
bracket to the track frame, install the forward
cap screw with just enough force to bring the
bracket in contact with the bottom of the track
frame. Install the rear cap screw completely

ISS-1050-1 (5-68)

and torque. Apply full torque to the front cap
screw.

3. Remove any jacks between the track and
track frame. Remove the jacks below the rigid
cross bars or equalizer bar, lowering the roll­
ers onto the track.

4. Apply "LOCTITE" Grade "B" to the track
roller shield spacer bolt threads and install the

lIIust.68
Holding Clamp Installed.
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track roller shield (if equipped) using 160-180
ft. -lbs. torque. Adjust the track tension as
described in Par. 6,"MAINTENANCE. "

5. CARTRIDGE TYPE SEAL: Lubricate the
track rollers as described in the operator's
manual.

METAL FACE TYPE SEAL: Apply Permatex
No. 2 to the lubrication plug threads and keep
it ready for installation. When re-using a
plug, clean the plug before applying new Per­
matex to assure a tight seal. Use only Grade-
30, series 3 engine oil to lubricate the track
rollers. Insert the lubricator nozzle all the
way into the shaft. Pump lubricant in until air
is forced out and lubricant backflows freely.
Then quickly remove the lubricator nozzle and
install and torque the lubrication plug to 15-40
ft. -Lb s ,

32. ARRANGEMEI'H OF TRACK ROLLERS

The seven-roller track frame uses four double­
flange and three single -flange track rollers on

each side of the tractor. The six-roller track
frame uses three double-flange and three sin­
gle-flange track rollers on each side. Refer
to the following "Track Roller Chart" for
proper location of track rollers.

Track Roller Chart

Type of Track Roller Location

7 6 5 4 3 2 1

6 Roller D S D S D S

7 Roller D S D S D S D

S _ Single Flange Roller

D _ Double Flange Roller

TRACK FRAME GUIDE
(TD-20 SERIES B TRACTOR)

33. DESCRIPTIOI'!

The track frame guides allow the track frames
to oscillate vertically on guide plates. The
guide plates are secured to the guide bracket
(welded part of front frame) by six cap screws.
The wear plates and guide spacers are secured
between the track frame and guide retainer by
four cap screws (I11ust. 69 or 70).

34. REMOVAL

(Refer to Illust. 69 or 70)

1. Remove the four cap screws securing the
guide retainer, wear plates and spacer to the
track frame. Remove these parts.

2. Remove the six cap screws securing the
guide plate to the guide bracket. Remove the
guide plate and shims (if equipped) and the
outer wear plate. If equipped with shims, they
must be kept with the guide plate to facilitate
proper installadon.

35. INSPECTION AND REPAIR

1. Inspect the wear plates and guide plate for
damage or excessive wear. If either of these
parts are worn more than 1/8 inch, they must

be replaced. Refer to Par. 3, "SPECIFICA­
TIONS," for the dimensions of the parts when
new.

2. Check the guide bracket for a broken weld.
Any track frame guide parts that are damaged
must be replaced with new parts.

lIIust.69
Track Frame Guide (Removable Cover

Type Track Frame).
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TRACK FRAME GUIDE
(10-20 SERIES B TRACTOR)

36. INSTALLATION

(Refer to lIIust. 69 or 70)

NOTE: If equipped with shims (30, Blust. 72)
or (8, Illust. 73), the same shim thickness
that was removed must be reinstalled between
the guide plate and bracket.

1. Secure the guide plate to the guide bracket
with the six cap screws using 525-600 ft. -lbs.
torque.

NOTE: Before installing the track frame guide
retainer cap screws, apply "LOCT1TE" Grade
"B" to the cap screw threads.

2. Place a cap screw in the two upper holes of
the guide retainer. Position the inner wear
plate on the cap screws and up against the guide
retainer. Lower the guide retainer and wear
plate between the guide plate and guide bracket
with the cap screws rest on the guide bracket.

3. Working from underneath the tractor, posi­
tion the outer wear plate between the guide
plate and track frame and position the lower
guide spacer between the wear plates. Use a
punch to line up the mounting holes in the guide
retainer, wear plates and lower spacer.

IIlust.70
Track Frame Guide (Enclosed Spring

Type Track Frame).

Lift the assembly until the punch lines up with
the mounting hole in the track frame. This
will position the as sembly until the top mount­
ing cap screws can be installed. Position the
upper guide spacer between the wear plates and
secure the assembly at the top to the track
frame. Secure the bottom of the assembly to
the track frame with the cap screws. Torque
the guide retainer cap screws to 880-990 ft. -
lbs.

EQUALIZER BAR
(TO-20 SERIES B TRACTOR)

37. DESCRIPTION

The equalizer bar supports the front of the
track and permits free track oscillation. The
equalizer bar is fitted with a bushing to take the
wear as the track frames oscillate. The ends
of the equalizer bar ride on hardened pads in­
serted into the track frames. The equalizer
bar pivot shaft is free to rotate on bushings
fitted in the equalizer bar support (welded part
of the front frame). The pivot shaft is held in
the support at each end with a retaining plate.
Earlier machines are equipped with a fixed
pivot shaft which is secured with a locking pin
to the equalizer bar support.

1SS-I050-1 (Rev. 3) 7-71

38. REMOVAL AND DISASSEMBLY

(Ref. Nos. Refer to lIIust. 71)

1. Remove the track chain from one side of the
tractor. (Refer to "REMOVAL," Par. 7.)

2. Jack the front of the tractor until all the
weight is off the front of the track frames.
3. Remove the 14 cap screws securing the
front access hole cover at the bottom of the
tractor front frame.

4. Remove the eight cap s crews securing. the
center access hole cover to the bottom of the
front frame.
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EQUALIZER BAR
(TD-20 SERIESB TRACTOR)

5. FIXED PIVOT SHAFT ONLY: Reach in
through the front access hole and drive the
locking pin (4) from the pivot shaft (5). Re­
move the pivot shaft from the equalizer bar and
support.

FLOATING PIVOT SHAFT ONLY: Reach in
through the center and front access holes and
remove the cap screws securing the pivot shaft
retaining plates (9) to the equalizer bar support
and remove the plates. Insert a puller screw
in the tapped hole in the end of the pivot shaft
(7) and pull the pivot shaft from the equalizer
bar and support. Remove the spacer or spac­
ers (8) (if equipped).

6. Remove the rebound brackets (1) and shims
(2) from the track frames. Keep the shims at­
tached to the brackets for proper reassembly.

7. Move the equalizer bar out toward the side
of the tractor, where the track chain was re­
moved, until a hoist can be attached near the
pivot point. Remove the equalizer bar from
the side of the tractor.

8. If replacement is necessary, the bushing
(6) in the equalizer bar must be pressed out.

9. FLOATING PIVOT SHAFT ONLY: The
pivot shaft bushings located in the equalizer
bar support can be easily removed if replace­
ment is nece ssary.

39. INSPECTION AND REPAIR

1. Clean all parts thoroughly.

2. Check the equalizer bar hub and the pads on
the ends of the bar for broken welds.

3. Inspect the bushing in the equalizer bar, the
bushings in the equalizer bar support, if
equipped, and pivot shaft for excessive wear
and replace if necessary. For the dimensions
of the parts when new, refer to Par. 3, "SPEC­
IFICATIONS. "

4. Check the equalizer bar pads in the track
frame for excessive wear and replace if neces­
sary.

5. Any damaged parts must be replaced.

40. REASSEMBLY AND INSTALLATION

(Ref. Nos. Refer to JIIust. 71)

1. If the equalizer bar bushing (6) was re­
moved, be sure the new one is properly in­
stalled. The bushing should be packed with a
good grade of chassis lubricant and pressed

into the bar until it is flush with the ends of the
bar hub.
2. FLOATING PIVOT SHAFT ONLY: If the
pivot shaft bushings were removed from the
equalizer bar support, the new bushings must
be installed flush with the inner edge of the
chamfer in the support bore.
3. With the aid of a lifting device, position the
equalizer bar in the tractor front frame. Align
the opening in the equalizer bar support with
the equalizer bar hub.

4. FIXED PIVOT SHAFT ONLY: Install the
pivot shaft (5) through the center access hole.
The pivot shaft must be installed so the pin
opening in the shaft is toward the front of the
tractor and is aligned with the pin opening in
the equalizer bar support. Reach in through
the front access hole and drive the spring pin
(4) through the equalizer bar support and pivot
shaft (5).

FLOATING PIVOT SHAFT ONLY: Install the
pivot shaft (7) through the center access hole.
Tap the pivot shaft through the equalizer bar
support and equalizer bar until the spacer or
spacers (8), if equipped, can be positioned on
the shaft. Then continue to tap the shaft into
the front hub of the equalizer bar support. Se-

(Continued on next page)

lIIust. 71
Exploded View of the Equalizer Bar.

1. Rebound brackets.
2. Bracket shims.
3. Equalizer bar.
4. Locking pin.
5. Fixed pivot shaft.

6. Bushing.
7. Floating pivot shaft.
8. Spacer (if equipped) •
9. Retaining plate.
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EQUALIZER BAR
(TD.20 SERIES B TRACTOR)

(Ref. Nos. Refer to lIIust. 71)

40. REASSEMBLY AND INSTALLATION· Continued

cure the retaining plate (9) to the equalizer bar
support at each end of the pivot shaft.

NOTE: Spacers (8) may have been needed on
machines converted from the fixed pivot shaft
to the floating pivot shaft type equalizer bar
mounting. On these machines, the same num­
ber of spacers removed must be reinstalled
between the equalizer bar support and the front
side of the equalizer bar to maintain a 1/8 inch
maximum back and forth movement of the
equalizer bar. Measure for the 1/8 inch max­
imum clearance between front of bar and hub of
the equalizer bar support with the back side of
the bar touching the machined pads on the track
frame guide bracket (Illust. 69).

5. Install the front and center access hole
covers to the bottom of the tractor front frame
and secure with cap screws.

41. REMOVAL AND DISASSEMBLY

(Ref. Nos. Refer to lIIu st. 72 or 73)

1. Spacer shims.
lAo Pivot shaft spacer.
2. Pivot shaft.
3. Pivot shaft cap.
4. Rear cover.
5. Retainer cap screw.
6. Guide retainer.
7. Guide plate cap screw.
8. Guide wear plate.
9. Guide plate.

155-1050-1 (Rev. 2) 10-70

6. Remove the lifting device from the equal­
izer bar. Lower the front end of the tractor
and remove the jack.

7. Be sure the equalizer bar pads in the track
frames are in place. Install the shims (2) and
rebound brackets (1) and secure with cap
screws.

8. Check the clearance between the top of the
equalizer bar and bottom of the rebound
bracket. A minimum clearance of 1/8 inch
must be maintained to prevent damaging the
rebound bracket during operation. Add shims
(2), if necessary, under the rebound bracket.

9. Install the track chain. (Refer to "IN­
STALLATION," Par. 9.)

10. Adjust the track tension. (Refer to
"MAINTENANCE, " Par. 6.)

TRACK FRAME
(TD.20 SERIES B TRACTOR)

Legend for Illust. 72.

10. Guide spacer.
11. Equalizer bar pad.
12. Track frame.
13. Cover cap screw.
14. Pivot shaft cover.
15. Pivot shaft wear plate.
16. Thrust plate cap screws.
17. Thrust plate.
18. Pivot shaft shims.
21. Pivot shaft outer bushing.
22. Pivot shaft inner bushing.

Continued on page 54)

24. Oil seal.
25. Oil seal sleeve.
26. Spring rear seat.
27. Track spring.
28. Spring front seat.
29. Oil filler plug.
30. Guide plate shims

(if equipped).
31. Track roller shaft

bracket spacer
(if equipped).
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TRACK FRAME

(TD-20 SERIES B TRACTOR)

,41. REMOVAL AND DISASSEMBLY - Continued

(Ref. Nos. Refer to Illust. 72 or 73)

,

30

Illust. 73
Exploded View of Track Frame (Enclosed Spring Type).

1. Spacer shims.
2. Pivot shaft spacer.
3. Pivot shaft.
4. Pivot shaft cap.
5. Retainer cap screw.
6. Guide retainer.
7. Guide wear plate.
8. Guide plate shims

(if equipped).
9. Guide plate.
10. Guide plate cap screw.
11. ,Guide spacer.
12. Track idler support pin.

ISS-l050-1 (Rev. 2) 10-70

13. Oil filler plug.
14. Equalizer bar pad.
15. Track frame.
16. Front idler stop.
17. Spring front seat.
18. Track spring.
19. Spring rear seat.
20. Cover cap screw.
21. Pivot shaft cover.

Pivot shaft wear plate.
Thrust plate cap screws.

• Thrust plate.
25. Pivot shaft shims.

26. Pivot shaft outer bushin&.
27. Pivot shaft inner bushing;
28. Oil seal wear sleeve.
29. Oil seal.
30. Track roller shaft bracket

mounting spacer.
31. Track frame wear bar (welded

to track frame).
32. Front idler guide bracket.
33. Adjustable wear bar.
34. Wear bar mounting bolt.
35. Wear bar shim.
36. Wear bar dowel.
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TRACK FRAME
(TD-20 SERIES B TRACTOR)

1. Remove the track chain (refer to Par. 7,
"REMOVAL").

2. ENCLOSED SPRING TYPE TRACK
FRAME: Remove the front idler and fork as­
sembly (refer to Par. 11, "REMOVAL").

REMOVABLE COVER TYPE TRACK FRAME:
Remove the front idler (refer to Par. 11, "RE­
MovAL"). Remove the track frame rear
cover (4). Pull the hydraulic adjusting cylin­
der and adjusting rod from position (Illust. 34).

3. Remove the inner and outer sprocket
shields from the rear of the track frame (if
equipped).

4. Remove the track frame guide. (Refer to
Par. 34, "REMOVAL. ")

5. Remove the equalizer bar rebound bracket
and shims (Illust. 71).

6. Jack up the rear and front of the tractor on
the side from which the track frame is being
removed, and block it securely. The tractor
should be jacked up so the track rollers will
clear the track chain.

7. Attach a hoist to the two track idler brack­
ets and take all the slack out of the chain (Il­
lust 76).

8. Remove the four cap screws securing the
pivot shaft cover (14 or 21) to the pivot shaft
bracket (welded part of track frame) and re­
move the cover with outer wear plate (15 or
22). Remove the wear plate from the cover
(Illust. 74).

9. Remove the two cap screws securing the
track frame thrust plate (17 or 24) to the end
of the pivot shaft (2 or 3). Remove the thrust
plate, inner wear plate (15 or 22) and shims
(18 or 25). Keep the shims together with the
thrust plate to facilitate installation (Illust. 75).

(Continued on next page)

IIlust. 74
Removing the Pivot Shaft Cover

and Wear Plate.

..-...,;

, CEA-'3653,
IIlust. 75

Removing the Pivot Shaft Thrust
Plate and Shims.
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TRACKSANO TRACK FRAME
Section 9

TRACK FRAME
(T0-20 SERIES B TRACTOR)

41. REMOVAL AND DISASSEMBLY - Continued

(Ref. Nos. Refer to lIIust. 72 or 73)

10. Use a pry bar between the rear frame and
track frame to free the frack frame from the
pivot shaft. Swing the track frame from the
pivot shaft and away from the tractor (Illust.
76).

11. The oil seal wear sleeve (25 or 28) and
pivot shaft bushings (21 and 22 or 26 and 27)
will come off with the track frame. If neces­
sary, the wear sleeve can easily be pulled
from the pivot shaft bracket. If the bushings
need replacement they can be removed with the
use of a portable hydraulic press.

12. If replacement is neces sary, remove the
oil seal (24 or 29) from the pivot shaft.

Illust.76
Removing the Track Frame (Removable

Cover Type Shown).

ISS-1050-1 (5-68)

42. INSPECTION AND REPAIR

1. Clean all parts thoroughly.

2. Inspect the pivot shaft oil seal for exces­
sive wear or damage. Inspect the oil seal wear
sleeve for damage. If either piece is damaged,
they both must be replaced.

3. Inspect the track frame thrust plate and
pivot shaft wear plates for excessive wear or
damage and replace as necessary. (Refer to
Par. 3, "SPECIFICATIONS," for the dimen­
sions of new parts. )

4. Inspect the pivot shaft bushings for damage
or excessive wear. (Refer to Par. 3, "SPECI­
FICATIONS. ") Replace if necessary. (Refer
to Par. 43, "REASSEMBLY ANDINSTALLA­
TION" for method of installing the bushings.

5. Inspect all parts for damage and replace if
necessary. Inspect the track frame for twist­
ing or bending and, if badly bent, replace the
frame.

43. REASSEMBLY AND INSTALLATION

(Ref. Nos. Refer to lIIust. 72 or 73)

1. Apply "Loctite" to the inside diameter of
the oil seal and install the new oil seal (24 or
29) until the sealing lip of the seal is 15.553
inches from the end of the pivot shaft. The oil
seal must be installed so the part number on
the seal is facing toward the outside of the
tractor.

2. If the pivot shaft bushings were removed,
the new ones must be properly installed. The
outer bushing (21 or 26) must be pressed into
the track frame pivot shaft bracket until it is
0.080 inch above the edge of the bracket flange.
The inner bushing (22 or 27) must be pressed
into the bracket until it is 0.75 inch below the
edge of the bracket flange. The bushings can
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TRACK FRAME
(TD-20 SERIES B tRACTOR)

3. If the oil seal wear sleeve (25 or 28) was
removed apply "Loctite" to the outside diame­
ter of the new one and tap it into the pivot shaft

bracket until it bottoms against the shoulder in
the bore. The wear sleeve must be installed
with the smaller inside diameter toward the
pivot shaft bracket.

be pressed into position with the use of a port­
able hydraulic press (I1lust. 77).

(Continued on next page)

-
Track frame pivot shaft bracket

.......... 080 inch
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lIIust. 77
Pivot Shaft Bushings Installed (Removable Cover Type Track Frame Shown;

Enclosed Spring Type Similar).
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TRACK FRAME

(TD-20 SERIES B TRACTOR)

43. REASSEMBLY AND INSTALLATION - Continued

(Ref. Nos. Refer to lIIust. 72 or 73)

4. Hoist the track frame into position on the
pivot shaft (Illust. 76). When mounted, the
track frame should rotate freely.

5. Install the track frame guide components.
(Refer to Par. 36, "INSTALLATION. ")

6. Place the inner wear plate (15 or 22) on the
pivot shaft outer bushing (Illust. 75).

7. Position the same thickness of shims (18 or
25) that were removed on the end of the pivot
shaft. Secure the thrust plate to the pivot shaft
with the two cap screws using 630-710 ft. -Ib s,
torque (Illust. 75).

NOTE: The inner wear plate (15 or 22) on the
pivot shaft outer bushing must be in position
so the notches will align with the slots on the
cover (14 or 21) when the cover is installed.

8. Be sure all the old liquid sealer has been
removed from the pivot shaft bracket and from
the cover mounting surface. Apply New Inter­
national Harvester liquid gasket to both sur­
faces.

9. Place the outer wear plate (IS or 22) in the
cover (14 or 21) and secure the cover to the
bracket using 290-320 ft. -lbs. torque (Illust. 74).

10. Remove the hoist from the track frame.
Remove the blocking from the tractor and
lower the tractor onto the track chain.

II. Install the equalizer bar rebound bracket
and shims on the track frame and secure with
cap screws. Check the clearance between the

1SS-l050-1 (Rev. 3) 7-71

bottom of the rebound bracket and the top of the
equalizer bar. If a clearance of less than 1/8
inch exists, add shims to obtain a minimum
clearance of 1/8 inch.

12. ENCLOSED SPRING TYPE TRACK
FRAME: Install the front idler and fork as­
sembly (refer to Par. 15, "INSTALLATION").

REMOVABLE COVER TYPE TRACK FRAME:
Insert the adjusting rod and cylinder through
the opening in the front of the track frame and
position the rod in the track spring front seat
(28) (Illust. 34). Install the rear cover (4:).
Install the front idler (refer to Par. IS, "IN­
STALLATION").

13. Remove the filler plug (13 or 29) from the
top of the pivot shaft br acket and fill with the
proper grade and amount of lubricant as de-
s cribed in the operator's manual. Install the
plug.

14. Install the track chain. (Refer to Par. 9,
"INSTALLATION. ")

15. Install the inner and outer sprocket
shields to the track frame (if equipped).

16. Whenever a new track frame is installed,
the track frame alignment must be checked.
Refer to Par. 44, "TRACK FRAME ALIGN­
MENT."

44. TRACK FRAME ALIGNMENT

(Refer to lIIust. 78)

Checking track frame alignment

1. Operate the tractor on level terrain stop­
ping the tractor in forward direction.

2. Measure the distance between the sprocket
and track links A and B on both sides of the
tractor.

(Continued on page 60)
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TRACK FRAME
(TD-20 SERIESB TRACTOR)

44. TRACK FRAME ALIGNMENT· Continued

(Refer to IIlust. 78)

3. Measure the distance between the center
line ( £ )of the sprockets and the center line
( <i ) distance between front idlers. '':hese
should both check out to 74 inches.

4. Check to see if sprocket is in line and par­
allel to inside of center flange of rear roller.
The clearance from the outside of the sprocket
to the inside center flange of the rear roller
should be 13/64 inch as indicated by (A) in Il­
lust. 79.

Link

7~~-':--=======' t §--~,
Sprocket t !

Link a IPA-78357

lIIust. 79
Proper Relationship af Sprocket

to Rear Track Roller.

5; Study these measurements and determine
which direction the track frame or frames must
be moved to obtain proper alignment in rela­
tionship to the sprocket.

ISS-l050-l (5-68)

6. Track frame alignment is correct when the
center line ( <i ) dimensions between the sprock­
ets are equal to the center line ( <i ) dimensions
of the front idlers and the sprocket indexes
correctly with the inside of center flanges of
the rear roller. If the alignment is not correct,
proceed as follows:

Correcting alignment

7. If dimension B is greater than dimension A
it will appear as shown in view A of Illust. 78
which is greatly exaggerated. If this condition
exists, remove some or all of the shims S (re­
fer to reference (18, Illust. 72) or (25, Il lust ,
73) at the pivot shaft until dimensions A and B
are equal. Then machine off distance M from
the track frame guide plate W (refer to refer­
ence (9, Illust. 72 or 73) equal to the amount of
shims that were taken off at the pivot shaft.

8. If dimension A is greater than dimension B
it will appear as shown in view B of Il Iust , 78
which is greatly exaggerated. If this condition
exists, add the same amount of shims at the
pivot shaft and shims at the track frame guide
plate until dimensions A and B are equal.

9. Check the pivot shaft seal (24, Illust. 72) or
(29, Illust. 73) to see that it does not protrude
from the wear sleeve of the seal. The seal
face must ride within the wear sleeve. If the
sealing member protrudes from the wear
sleeve, remove the track frame and sealing
member. Apply "LOCT1TE" to the inside di­
ameter of the main sealing member and relo­
cate on the shaft until its sealing lip is 15. 553
inches from the end of the pivot shaft (C). Push
track frame on until new shim pack dimension
S is measured from the end of the pivot shaft to
the pivot shaft inner wear plate (15, Illust. 72)
or (22, IlIus t , 73).

NOTE: Care must be taken when mounting the
track frame so as not to push track frame on
too far as the pivot shaft seal will then be
pushed up against the pivot shaft shoulder.
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TRACK FRAME
(MODEL 250 AND 250 SERIES B LOADERS)

45. REMOVAL
(Ref. 1'105. Refer to IIlust. 80 or 81)

IIlust. 80
Exploded View of Track Frame (Removable Cover Type).

1. Track frame rear cover.
2. Track frame front cover.
3. Access hole cover.
4. Retaining ring.
5. Pin.
6. Track frame.

7. Spring front seat.
S. Track spring.
9. Spring rear seat.
10. Track frame coupling.
11. Link pin lock.
12. Coupling link.
13. Link pin.

14. Rear cross bar.
15. Retaining ring.
16. Pin.
17. Front cross bar.
IS. Weiu ring.
19. Wear ring.

(Continued on next page)
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TRACK FRAME

(MODEL 250 AND 250 SERIES B LOADERS)

45. REMOVAL - Continued

(Ref. Nos. Refer to Illust. 80 or 81)

Illust. 81
Exploded View of Track Frame (Enclosed Spring Type).

I. Wear ring. 9. Coupling link. 17. Frorit idler stop.
2. Retaining ring. 10. Link pin. 18. Track idler support guide pin.
3. Pin. II. Link pin lock. 19. Track frame wear bar (welded
4. Track frame. 12. Rear cross bar. to track frame).
5. Spring front seat. 13. Wear ring. 20. Wear bar dowel.
6. Track spring. 14. Retaining ring. 21. Wear bar shim.
7. Spring rear seat. 15. Front cross bar. 22. Adjustable wear bar.
8. Track frame coupling. 16. Pin. 23. Wear bar mounting bolt.
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TRACK FRAME
(MODEL 250 AND 250 SERIES B LOADERS)

1. Remove the track chain.
"REMOVAL.")

(Refer to Par. 7,

2. ENCLOSED SPRING TYPE TRACK
FRAME: Remove the front idler and fork as­
sembly (refer to Par. II, "REMOVAL").

REMOVABLE COVER TYPE TRACK FRAME:
Remove the front idler (refer to Par. 11," RE­
MOVAL"). Remove the track frame rear
cover (1). Pull the hydraulic adjusting cylin­
der and rod assembly from position (Illust. 34).

3. Remove the inner and outer sprocket
shields from the rear of the track frame (if
equ'ippedj,

4. Remove the track frame coupling link (9 or
12). Remove the cap screws, washers and link
pin locks (11) securing the link pins (10 or 13)
to the coupling (8 or 10) at the track frame and
at the sprocket drive carrier cover. Tap out
the link pins to remove the link.

5. Raise the rigid cross bars (14 and 17 or 12
and 15) with jacks on the side of the loader
from which the track frame is to be removed
and block securely. The loader must be raised
until the track rollers clear the track chain.

6. Attach a hoist to the track frame and take
all the slack out of the hoist chain. Remove the
cap screws securing the front and rear cross
bars to the track frame.

7. Loosen the tension on the hoist slightly and
pry the track frame from the cross bars. Re­
move the track frame by swinging it out and
away from the loader.

46. INSPECTION AND REPAIR

1. If necessary to disassemble the track
frame, refer to the pertinent paragraphs in
this section.

2. Clean all parts thoroughly with steam
cleaning equipment.

3. Inspect all parts for damage and replace as
necessary.

4. Inspect the track frame for twisting or
bending and, if badly bent, .repla ce the frame.

47. INSTALLATION
(Ref. Nos. Refer to Jllust. 80 or 81)

1. Hoist the track frame into position under
the cross bars. Apply "LOCTITE" Grade "B"
to the cross bar mounting cap screws. Secure
the track frame to the cross bars with the cap
screws.

2. Remove the blocking and lower the loader
onto the track chain.

3. Install the link (9 or 12). Place the link in
position and secure to the coupling (8 or 10)
and to the sprocket drive carrier with the link
pins. Install the pin locks (11) and secure with
the cap screws and washers.

4. ENCLOSEDSPRING TYPE TRACK
FRAME: Install the front idler and fork as­
sembly (refer to Par. 15, "INSTALLATION").

REMOVABLE COVER TYPE TRACK FRAME:
Insert the adjusting rod and cylinder through
the opening in the front cross bar (17) and po­
sition the rod in the track spring front seat (7,
Illust , 34). Install the rear cover (1). Install
the tront idler (refer to Par. 15, "INSTALLA­
TION").

5. Install the track chain. (refer to Par. 9,
"INSTALLATION.")

6. Install the inner and outer sprocket shields
from the track frame (if equipped)
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TRACKS AND TRACK FRAME
Section 9

TRACK FRAME PIVOT SHAFT
(TD-20 SERIES B TRACTOR)

48. DESCRIPTION

The pivot shaft supports the rear of the track
frames. The pivot shaft is secured to the front
of the rear frame and to the sprocket drive
carriers with caps. Two dowels pressed into
the rear frame fit into openings provided in the
pivot shaft. The pivot shaft must not be re­
moved unless replacement is necessary.

49. REMOVAL AND INSTALLATION
(Ref. Nos. Refer to Illust. 72 or 73)

1. Remove both track frames. (Refer to Par.
41, "REMOVAL AND DISASSEMBLY. ")

2. Remove the oil seal (24 or 29) from each
side of the pivot shaft.

3. Remove the pivot shaft caps securing the
pivot shaft to the rear frame. Remove the
cap screws securing the caps (3 or 4) to the
sprocket drive carriers and remove the caps.

4. Remove the pivot shaft from the dowel or
dowels in the rear frame. Remove the spacers
(IA or 2) and shims (1). Keep the shims to­
gether with the individual spacer to facilitate
installation.

5. To install, reverse the removal procedure.
Although the pivot shaft available for servi.ce
has two dowel holes, only one is used to center
the shaft on the rear main frame. The dowel
hole located approximately 23 inches from the
end of the shaft is utilized with the fabricated
rear main frame and the dowel hole approxi­
mately 24-1/8 inches from the end is ut.iIiaed
with the cast rear main frame. On earlier
units where two dowels were used to center
the pivot shaft, be sure to remove one of the
dowels from the rear main frame and plug the
doweI hole before ins talling the new pivot
shaft. Be sure to install the same number of
shims (1) that were removed and to install the
oil seal (24 or 29) as described in Par. 43"
"REASSEMBLY AND INSTALLATION" under
"TRACK FRAME."

NOTE: Refer to Section 7, "STEERING SYS­
TEM," under installation of "PIVOT BRAKES"
for the procedure of installing the shims (1.)
and how to determine the shim thickness if a
new pivot shaft cap or cap spacer is installed.

E: henever a new pivot sha t is in- ;]
stalled, the track frame alignment must be
checked. Refer to Par. 44, "TRACK FRAME
ALIGNMENT. "

TRACK SPRINGS

50. DESCRIPTION

A heavy coil spring is provided in each track
frame for tensioning the front idler and track.
They permit the front idlers to recoil under
shock loads, but exert no tension on the track
in normal operation position. Each track
spring is contained in a welded housing, which
is a permanent part of the track frame. The
track spring is compressed and trapped in the
ends of the housing between a front and a rear
seat. The rear of the adjusting rod (1, IlIus t ,
39) or (9, Illust. 40) bears against the track
spring front seat.

51. REMOVAL

1. Remove the track chain. (Refer to Par. 7,
"REMOVAL. ")

2. REMOVABLE COVER TYPE TRACK
FRAME: Remove the front idler. (Refer to
Par. II, "REMOVAL.")

ENCLOSED SPRING TYPE TRACK FRAME:
Remove the front idler and fork assembly (re­
fer to Par. 11, "REMOVAL").
ISS-I050-1 (5-68)

3. REMOVABLE COVER TYPE TRACK
FRAME: Remove the track frame rear cover
(4, Il lust, 72) or (1, Il lust , 80). Pull the hy­
draulic adjusting cylinder and adjusting rod as­
sembly from position (Illust. 34). If neces­
sary, remove the track idler as described in
Par. 21, "REMOVAL ANDDISASSEMBLY."

ENCLOSED SPRING TYPE TRACK FRAME:
Remove the track frame (refer to Par. 41,
"REMOVAL ANDDISASSEMBLY" or Par. 45,
"REMOVAL"). Lay the track frame on its
side. On the MODEL 250 LOADER, remove
track rollers three, four and five and on the
TD- 20 SERIES B, remove track rollers two,
three, four and five.

4. The track spring must be compressed be­
fore it can be removed from the track fr arne ,
It is recommended that tools be constructed
for this purpose according to the instructions
shown in I1lust. 82 or 83 and in Illust. 84 and
85.

NOTE: A 50 ton hydraulic ram must be used to
compress the spring for removal.

(Continued on page 68)
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TRACKS AND TRACK FRAME
Section 9

~ 33-3/8"Aq=
~seamless tubing 2-1/2"Dia•

COMPRESSION TUBE

RAM ADAPTER

TRACK SPRINGS

5/8" - 18NF (2Holes)

Support
plate Seedetail A of2_15/64" Dia.

det.ailB (2Req'd)
~L-___L_-..Seedetail a
1"7;,,-----' 3/32" x 45°J[ --=iLI/B" x 4~0

L3-1/2"j

Weld

SUPPOR T PLATE

IPA-T8590A

lIIust. 82
Detail Parts for Track Spring Compression Tube, Ram Adapter, and Support Plate Tools

Shown in lIIust. 87 (For Use with Removable Cover Type Track Frame) .
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TRACKS AND TRACK FRAME

Page 66
TRACK SPRINGS

51. REMOVAL - Continued

RAM ADAPTER

5/8" - 18NF(2HOLES)

SUPPORT PLATE
(TD-20 SERIES B ONLY)

1-5/8" - 5-1/2 Thd.
(Full length)

~ 18-1/2"

AD:fJ~
~ Seamless tubing 2-1/2"Dla.

COMPRESSION TUBE
(LOADERS ONLY)

SUPPORT PLATE
(LOADERS ONLY)

detail A 5/8" - 18NF (2Holes)

Weld
~,__s_e,-e-,,::::"cii~: r~,")
l"nr-- 3/3:" x 45° l. _j l/S" x 45°

3-1/2"

CEA-84413

lIIust.83
Detail Parts for Track Spring Compression Tube. Ram Adapter. and Support Plate Tools

Shown in IIlust. 88 and 89 (For Use with Enclosed Spring Type Track Frame).

1SS-1050-1 (5-68) PRINTED IN UNITED STATES OF AMERICA
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TRACKS AND TRACK FRAME Section 9
Page 67

TRACK SPRINGS

See detail A

See detail C

5/S"

r---4"-1! I -II-1/16" x 45°4- ~. J
[ 5/S" Dia. Cold rolled steel

Detail A

r2-3/4"i
~I I

Detail B----c/S" Dia. Cold rolled steel1
7-5/S"

11-3/4"1. r- 2"1
O---O-:l/2"

--- _j_
Detail C (3Req'd)

5/S" x 45°

Detail D
IPA·1851lA

lIIust. 84
Detailed Parts for Track Spring Spacer Shown in lIIust. 87, 88 and 89.
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TRACKS AND TRACK FRAME
Section 9

TRACK SPRINGS

51. REMOVAL - Continued

Illust.85
Track Spring Halding Taal.

5. REMOVABLE COVER TYPE TRACK
FRAME: Secure the ram adapter and support
plate (Illust. 82) to the hydraulic ram. Insert
the support plate into the front idler guide rod
support blocks welded to the front of the track
frame (Illust. 87). Insert the compression
tube (Illust. 82) through the equalizer bar
housing (TD-20 Series B) or rigid crossbar
(Model 250 Loaders) and against the track
spring front seat. Place the other end of the
tube on the ram adapter (Illust. 87).

ENCLOSED SPRING TYPE TRACK FRAME:
Secure the ram adapter and support plate (Il­
lust. 83) to the hydraulic ram. On the TD-20
SERIES B, position the assembly in the under­
side of the track frame so the support plate is
against the welded plates of the track frame
and the ram adapter is against the track spring
front seat (Illust. 88). On LOADERS, place
the compression tube (Illust. 83) on the ram
adapter and position the assembly on the track
frame between the track spring front seat and
the track frame channels (Illust. 89).

6. Apply pressure to the hydraulic ram to
compress the track spring until the spacer (11-
lust 84) can be inserted as shown in Illus t , 86,
87, 88 or 89. Release the pressure on the hy­
draulic ram and remove the ram with support
plate and adapter. Remove the compression
tube.

1SS-l050-1 (5-68)

IIlust.86
Installing the Track Spring Spacer

{Remavable Cover Type Track Frame}.

7. Using a one-inch extension, thread the
holding tool (11lust. 85) into the track spring
rear seat until it bottoms in the counterbore of
the front seat (11lust. 87, 88 or 89). Remove
the wrench and extension.

8. Reposition the tools and ram to compress
the track spring until the spacer can be re­
moved. Then release the pressure on the ram
to free the spring in its housing. Remove the
tools and ram.

9. To remove the holding tool from the track
spring, the spring must be held compressed in
a hydraulic press. After the tool has been. re­
moved, release the pressure slowly to allow
the spring to expand to its free length of ap­
proximately 29 inches.

PRINTED IN UNITED STATES OF AMERICA
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Track Spring Removing and Installing Tools Assembled {TD-20 SERIES B Shown,
Loaders Similar} {Removable Cover Type Track Frame}.

1. Spring rear seat.
2. Track spring spacer.
3. Equalizer bar housing.
4. Ram adapter.

5. Support plate.
6. Guide rod support block.
7. Hydraulic ram.
8. Compression tube.

9. Spring front seat.
10. Track frame.
11. Track spring.
12. Spring holding tool.
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lIIust.88
TD-20 SERIES B Track Spring Removing and Installing Tools Assembled

(Enclosed Spring Type Track Frame).

1. Spring rear seat.
2. Spring housing plate.
3. Ram adapter.

4. Support plate.
S. Hydraulic ram.
6. Track spring spacer.
7. Spring front seat.

8. Track spring.
9. Track frame.
10. Spring holding tool.
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IIlust.89
MODEL 250 AND 2508 LOADER Track Spring Remaving and Installing Tools Assembled

{Enclosed Spring Type Track Frame}.

1. Spring rear seat.
2. Spring housing.
3. Compression tube.
4. Ram adapter.

5. Support plate.
6. Hydraulic ram.
7~. Track spring spacer.
8. Spring front seat.

9. Track spring.
10. Track frame.
11. Spring holding

tool.
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TRACKS AND TRACK FRAME
Section 9

TRACK SPRINGS

52. INSPECTION AND REPAIR

1. Clean all parts thoroughly.

2. Inspect the front and rear track spring seat
for cracks or other damage.

3. Inspect the track spring for cracks and test
for weakness. (Refer to Par. 3, "SPECIFI­
CATIONS," for spring tensions.)

53. INSTALLA TION

1. Place the front and rear track spring seats
in the track spring and position the assembly in
a hydraulic press.

2. Compress the spring assembly until a dis­
tance of 24-1/4 inches, measured at the front
and rear track spring flanges, is obtained (ll­
lust. 90).

Track ~pring
rear s c a r

Track spring

lIIust. 90
Track Spring Compressed for Installation.

3. Insert the spring holding tool (Illust. 85)
through the front of the assembly and thread it
into the track spring rear seat enough to keep
the spring compressed to the assembly length
of 24-1/4 inches.

4. Be sure that the shoulder of the tool is
seated properly in the counterbore of the track
spring front seat (Illust. 90). Remove the
spring assembly from the hydraulic pr es s.

ISS-1050-l (5-68)

5. Place the track spring in position in the
track frame. Using the 50 ton hydraulic ram
and tools (Illust. 82 or 83 and 84) as was done
in removal, compress the spring until the track
spring spacer can be installed (Illust. 86).
Then release the pressure on the ram and re­
move the ram and tools (refer to I1lust. 87, 88
or 89). Check the position of the spring as­
sembly for proper alignment.

6. Remove the holding tool from the track
spring assembly using a socket wrench (and
extension if necessary) with a one-inch square
drive. Reinstall the ram and tools and com­
press the track spring to remove the track
spring spacer. Slowly release the pressure on
the hydraulic ram to seat the track spring.
Remove the hydraulic ram and tools from the
track frame.

NOTE: As the track spring expands, be sure
that the pilot shoulder of the rear track
spring seat enters the hole in the welded
housing and that the front seat and housing
openings are aligned.

7. ENCLOSEDSPRING TYPE TRACK
FRAME: Install the track rollers that were
removed to the track frame (refer to Par .. 31,
"INSTALLATION"). Install the track frame,
front idler and track chain in the sequence
given in Par. 43, "REASSEMBLY ANDIN­
STALLATION" or Par. 47, "INSTALLATION."

REMOVABLE COVER TYPE TRACK FRAME:
If it was removed, install the track idler to the
side of the front frame or track frame as de­
scribed in Par. 23, "REASSEMBLY AND IN­
STALLATION." Insert the adjusting rod and
cylinder through the opening in the front frame
crossbar and position the rod in the track
spring front seat (I1lust. 34). Install the track
frame rear cover (4, Illust. 72) or (1, Illus t ,
80).

8. REMOVABLECOVER TYPE TRACK
FRAME: Install the front idler (refer to Par.
15, "INSTALLATION"). Install the track chain
(refer to Par. 9, "INSTALLATION").

PRINTED IN UNITED STATES OF AMERICA
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lIIust. 1
Hydraulic Piping.

1. Hydraulic tilt cylinder.
2. Valve outlet port (to

hydraulic reservoir).
3. Hydraulic valve.
4. Valve inlet port (from

hydraulic pump).
5. Hydraulic tilt cylinder

circuit (rod end).

6. Hydraulic tilt cylinder
circuit (head end).

7. Hydraulic lift cylinder
circuit (rod end).

8. Hydraulic lift cylinder
circuit (head end).

9. Hydraulic Liff-cylirider ,

CEA-84416
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Section 10
Page 2

MODEL 250 SERIES B LOAD R

1. SPECIFICATIOHS

Special Hut and Bolt Torque Data (Foot· Pounds)
(Torques given are for bolts and nuts lubricated wit SAE·30 engine oil).

Bucket teeth shank bolts
Hydraulic reservoir oil filler cap.

2. REMOVAL

1. Disconnect the two tilt links from the rear
of the bucket. Support the tilt link with a block
of wood to keep it from falling. Remove the
mounting pin locking cap screw and nut. Drive
out the mounting pin using a punch and hammer
(Illust. 2).

NOTE: If the mounting pin locking cap screw
will not clear the bucket for removal, start the
engine and tilt the bucket forward. Remove the
cap screw and reposition the bucket on the
ground.

2. Remove the supporting block and lower the
tilt links to the ground. Remove the cord rings
from the tilt link mounting on the rear of the
bucket (illust. 3).

lIIust. 2
Removing the Tilt Link Mounting Pin.

1SS-1050-1 (Rev. 3) 7-71

650 - 730
Max. 30

BUCKET

Illust.3
Removing the Tilt Link Cord Rings.

3. Remove the lower mounting pin at the lift
arm mountings on the rear of the bucket in the
same manner (Illust. 2).

4. Attach a hoist to the lifting eye on the rear
of the bucket and remove the bucket. As the
bucket clears the lift arms, remove the cord
rings (Illust. 4).

Illust.4
Removing the Bucket.

PRINTED IN UNITED STATES OF AMERICA
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MODEL 250 SERIES B LOADER Section 10

BUCKET

3. INSPECTION AND REPAIR

1. Inspect the cord rings for damage and re­
place if necessary.

2. Check the bucket for cracked or broken
welds and repair or replace parts as neces­
sary.

3. The cutting edge, skid shoes, LH and RH
corners of the bucket are serviceable parts.
Refer to Welding Manual, ISS - 1512 for proper
installation of new parts.

4. Inspect the bucket teeth for damage and the
mountings for looseness. The tooth tips are
reversible for longer life.

When necessary, drive out the locking pin se­
curing the tooth tip to the shank with a punch
and hammer (Illust. 5). Pull the tooth tip from
the shank (Illust. 6). If replacement of the pin
lock is necessary, it can be driven from the
shank. When installing the tooth tip, be sure
to engage the serrations on the locking pin with
those on the pin lock. When installing the tooth
shank torque the mounting bolts from 650-730
ft. -lbs.

Illust. 5
Removing the Tooth Locking Pin .

1. Tooth shank.
2. Tooth tip.

Page 3

lIIust. 6
Removing the Tooth Tip.
1. Pin lock.
2. Locking pin.

4. INSTALLATION

1. Place the cord rings on the flanges of the
lift arm (two rings on each bucket mounting).
With a hoist, lower the bucket into position
over the lift arms (illust. 7).

2. Start the engine and raise the lift arm until
the mounting holes in the arm and bucket are
aligned. Stop the engine. Tap in the mounting

(Continued on next page)

lIIust. 7
Bucket Positioned for Mounting.
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MODEL 250 SERIES B LOADERSection 10

4. IN5TALLATION • Continued

pins. If necessary, a slight adjustment can be
made by raising or lowering of the bucket to
align the mounting holes as the mounting pin is
installed.

3. Push the cord rings located on the lift arm
flanges onto the tapered ends of the flanges
against the bucket skid shoes. Secure the
mounting pins with the locking cap screws and
nuts. Do not tighten the nuts at this time.

4. With a hoist raise the tilt link until it is
slightly below its mounting position on the
bucket. Position the cord rings between the
link and bucket as shown in lllust. 8. Slowly
raise the link. As the link moves into position,
the inside face of the link will force the cord
rings against the bucket. At this time, stretch
the rings at the top so they are over the tapered
ends of the bucket mounting. Then as the
mounting holes begin to align, keep the cord
rings on the taper at the bottom of the bucket
mounting by working through the mounting pin
openings with a small punch. Install the
mounting pin.

5. Install the tilt link on the other side of the
bucket in the same manner. Then insert each
of the mounting pin locking cap screws in
from the bottom and loosely tighten the nut.

S. REMOVAL

1. Remove the bucket as described in Par. 2,
"REMOVAL."

2. Tap a block of wood under the tilt cylinder
front mounting to keep it from falling. Remove
the locking cap screw and nut securing the
mounting pin to the lift arm bell crank. Drive
out the mounting pin with a punch and hammer.
Disconnect the other tilt cylinder at the lift
arm bell crank in the same manner (illust. 9).

3. Tip back the tilt cylinders as far as they
will go and tie them in position using a heavy
rope.

IS5-1050-1 (Rev. 3) 7-71

BUCKET

lIIust. 8
Installing the Tilt Link and Cord Rings.

6. Start the engine and tilt the bucket forward
until sufficient clearance is available to reverse
the tilt link mounting pin locking cap screw in
the mounting pin. Remove the cap screws and
reinstall through the top.

7. Tighten the four bucket mounting pin locking
cap screws to standard torque.

LIFT ARM

lIIust. 9
Tilt Cylinder Front Mounting.

PRINTED IN UNITED STATES OF AMERICA
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LIFT ARM

4. Remove the hood side sheet (snap on type)
from each side of the engine.

5. Remove the exhaust pipe. Disconnect the
air cleaner and any other parts connected to
the hood. Remove the hood mounting cap
screws and washers and lift off the hood.

6. Wrap a cable around the lift arm bracket
behind each of the bell crank pivot points
(Illust. 12). Connect each of the cables to an
individual hoist. If two hoists are not avail­
able, a spreader bar can be used in conjunction
with one hoist and the cables connected to the
spreader bar.

7. Raise the lift arm as sembly with the hoist
until sufficient clearance is available between
the lift arm and the engine to drive out the
lift cylinder front mounting pins. Block under
the lift cylinder on each side of the loader and
lower the lift arm so the cylinders are resting
on the blocking. Leave the hoist connected for
lift arm removal.

8. Remove the locking cap screw and nut se­
curing the cylinder mounting pins to the lift
arm. Drive out the mounting pin with a punch
and hammer (each side of the loader).

9. LOADERSEQUIPPED WITHAUTOMATIC
KICKOUT: The actuating lever and cam must
be removed from the RH side of the loader
to facilitate removal of the locking cap screw
for the lift arm pivot mounting pin. Disconnect
the spring from the actuating lever, then re­
move the cotter, castellated nut and flat washer
securing the cam and lever to the mounting
bracket (Illust. 10).

Illust. 10
Disconnecting the Actuating Lever Spring.
(Loader with Automotic Kickout Only).

Page 5

10. Secure the tilt links to the lift arm with a
cable to keep them from dragging and to aid in
balancing the lift arm assembly during removal
(Illust. 12).

11. Remove the locking cap screw and nut
securing the lift arm pivot mounting pin on each
side of the loader. Remove the mounting pins
with a slide hammer (Illust. II).

Illust. 11
Removing the Lift Arm Pivot Mounting Pin.

12. Move the lift arm assembly forward and
down past the loader frame (Illust. 12). As
the rear of the lift arm approaches the radiator
guard, the assembly must be raised above the
radiator guard as the flanges on the lift arm
mountings will not clear the guard.

IIlust. 12
Removing the Lift Arm Assembly.
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6. INSTALLATION

1. Move the lift arm assembly into position
with the hoist. After the rear of the lift arm
passes the radiator guard, it should be lowered
until it passes the tilt cylinder mountings on
the loader frame and then brought to its
mounting between the bosses of the loader

I frame.

NOTE: If the lift arm will not enter the mount­
ing boss of the loader frame, a hydraulic ram
and a bar can be used to slightly spread the
lift arm.

2. Drive in the lift arm mounting pin on each
side of the loader so the locking cap screw hole
in the loader frame and pin are aligned (lllust.
11). Install the locking cap screws from the
top and secure with the nuts.

3. LOADEREQUIPPED WITHAUTOMATIC
KICKOUT: Secure the actuating lever and
cam to the mounting bracket with the flat
washer, castellated nut and cotter. Connect
the spring to the actuating lever (lllust. 10).

4. Secure the lift cylinder on each side of the
loader with the mounting pin, locking cap screw

';;.·i~.."·"\iI~~.:..;

155-1050-1 ,(5-68)

i

LIFT ARM

and nut. When installing the mounting pin be
sure the holes in the pin and lift arm are
aligned. The locking cap screw must be in­
serted from the top. With both lift cylinders
connected, raise the lift arm with the hoist and
remove the blocking from under the cylinders.

5. Connect the tilt cylinder to the lift arm
bell crank on each side of the loader (lllust. 9).
Remove the rope securing the cylinder in an
upright position and position it in its mounting
on the bell crank. Secure with the mounting
pin, locking cap screw and nut. Insert the
cap screw from the rear of the bell crank. If
necessary, the bell crank can be moved back
and forth to align the mounting pin openings.

6. Install the hood. Loosely insert the hood
mounting cap screws and washers. Connect the
air cleaner and any other items that were dis­
connected to facilitate hood removal. Install
the exhaust pipe. Tighten the hood mounting
cap screws.

7. Install the hood side sheet (snap on type)
on each side of the engine.

8. Install the bucket as described in Par. 4,
"INSTALLATION."

PRINTED IN UNITED STATES OF AMERICA
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MODEL 250 SERIES B LOADER HYDRAULIC SYSTEM Section 11

1. DESCRIPTION

The hydraulic system consists of a hydraulic
pump, control valve, reservoir, single stage­
double acting type hydraulic cylinders and
piping.

The IH (SERIES 28) hydraulic pump is used in
this system. The pump is flange mounted to
the torque converter and driven by the con­
verter accessory driven gear. The pump op­
erates continually when the engine is running,
but is under load only when the control valve
demands pressure.

The IH (SERIES 7) hydraulic control valve used
in this system is located on the right hand
fender (part of front frame) next to the opera-

Page 1
tor's seat. This is a three spool valve. One
spool directs oil to the bucket lift cylinders and
another spool directs oil to the bucket tilt cyl­
inders. Both spools are operated by the same
control lever. An auxiliary circuit controlled
by the third spool operates such equipment as
a scarifier or controls clamp operation. A 4-
in-l loader using all three circuits may be
equipped with another single spool diverter
valve. This valve, in series with the control
valve, is used to operate a scarifier. This
section covers the removal and installation of
the main components of the hydraulic system.
For further description, operation and servic­
ing of these components and for testing of the
hydraulic system, refer to the International
Crawler Tractor and Loader Hydraulic Eq'uip­
ment Service Manual, ISS-15l1.

2. REMOVAL

HYDRAULIC PUMP

(Ref. Nos. Refer to Illust. 1)

•CAUTION: BE SURE THAT THE BUC­
KET HAS BEEN LOWERED TO THE
GROUND.

NOTE: Disconnected hydraulic lines must be
capped with the correct size plastic cap. If
caps are not available, use tape or rubber
stoppers. Openings must never be plugged
with rags. This practice could introduce
dirt or lint into critical hydraulic components.

1. Remove the plug in the bottom of the hy­
draulic reservoir and allow the bucket hy­
draulic system to drain completely.

2. Disconnect the decelerator pedal adjustable
clevis at the pedal by removing the cotter and
end pin. Remove the platforms.
3. Disconnect the items necessary to facilitate
removal of the platform support (2). Remove
the platform support.
NOTE: On units equipped with automatic de­
celerator, the decelerator cylinder (6) can be
removed with the platform support by discon­
necting the hydraulic lines (5) and removing
the cap screws and washers securing the cyl­
inder at the rear to the seat support bar.

4. Disconnect the hydraulic hoses at the suction
filter (7). Remove the suction filter from the
seat support bar •

5. Disconnect the pressure filter inlet hose (9)
at the filter base. Unthread the pressure filter

hold-down bolt securing the filter case (8) to
the base and remove the case with bolt. Lift
the spring and element from the base. Discon~
nect the clutch pressure gauge tube (11) at the
base. Remove the filter base mounting hard­
ware and allow the base to lay in the loader
frame .

6. Remove the cap screws, lock washers and
clamp halves securing the equipment pump in­
let tube (4) to the top of the pump (12). Loosen
the clamp nuts securing the other end of the
tube to the hose connection below the seat sup­
port bar. Remove the pump inlet tube.

7. Remove the rear cover from the under side
of the front frame. Remove the cap screws,
lock washers and clamp halves securing the
pump outlet hose to the bottom of the pump.

8. Insert an eyebolt into one of the inlet tube
mounting holes in the top of the pump and attach
a hoist. Remove the two pump mounting bolts
and free the pump from the converter housing.
Lower the pump until it rests in the front
frame and transfer the hoist sling to one of the
pump mounting holes. Remove the eyebolt
from the pump.

9. Raise the pump out the top of the unit. As
the pump is being lifted out, it may be neces­
sary to maneuver the filter base to the rear as
far as possible and then down under the pump
to provide clearance.

(Continued on next page)
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HYDRAULIC PUMP
2. REMOVAL· Continued

(Ref. Nos. Refer to Illust. 1)

J
/ j
j/c;

"lust. 1
Equipment Pump in Position.

1. Converter inspection cover.
2. Platform support.
3. Converter vent tube.
4. Equipment pump inlet tube.
5. Decelerator cylinder lines (if equipped).
6. Decelerator cylinder (if equipped).

3. INSTALLATION
(Ref. Nos. Refer to Illust. 1)

1. Lower the pump (12) into position, reposi­
tioning the hoist sling as was done in removal
and secure to the converter housing with the
two mounting bolts. If necessary, be sure to
maneuver the pressure filter base as the pump
is being lowered so the base is above the pump
when the pump is secured.

2. Be sure the "0" ring in the end of the pump
outlet hose is in place and in good condition and
secure the hose to the bottom of the pump with
the clamp halves, cap screws and lock washers.
Install the rear cover to the underside of the
front frame.

3. Insert the pump inlet tube (4), in the con­
necting hose below the seat support bar. Be
sure the "0" ring in the pump end of the tube is
in place and in good condition and secure the
tube to the pump with the clamp halves, cap
screws and lock washers. Tighten the clamp
on the connecting hose end of the tube.

ISS-I050-1 (5-68)

7. Suction filter.
8. Pressure filter case.
9. Pressure filter inlet hose.
10. Test connection header block.
11. Clutch pressure gauge tube.
12. Equipment pump.

4. Secure the pressure filter base to the
front frame. Connect the clutch pressure
gauge tube (11) at the filter base.

NOTE: The hold-down bolt that secures the
pressure filter case (8) to the base must not
be tightened excessively or leakage may re­
sult. Lubricate the bolt threads with SAE-30
engine oil and torque the bolt to 55 ft. lbs
maximum (hex-hd type bolt) or from 10 - 15
ft. lbs (cross bar type bolt).

5. Position the element and spring on the
pressure filter base. Be sure the "0" ring on
the hold-down bolt and in the filter case (8) are
in place and in good condition and secure the
filter case to the base. Connect the pressure
filter inlet hose (9) at the filter base.

6. Secure the suction filter (7) to the seat
support bar. Connect the hydraulic hoses at the
suction filte r ,
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HYDRAULIC PUMP

7. Install the platform support (2). Connect
the items that were disconnected to facilitate
removal of the platform support.

8. Install and secure the LH front platform
with decelerator pedal. Connect the adjustable
clevis to the decelerator pedal with the end pin
and cotter •

9. Be sure the drain plug is installed in the
bottom of the hydraulic oil reservoir and fill
and vent the hydraulic system as described in
the operators manual.

10. Run the engine and check for leaks.

11. Ins tall the platform s ,

CONTROL VALVE

4. REMOVAL
(Ref. Nos. Refer to lIIust. 2)

•

CAUTION: BE SURE THAT THE BUC­
KET HAS BEEN LOWERED TO THE
GROUND.

NOTE: Disconnected hydraulic lines must be
capped with the correct size plastic cap. If
caps are not available, use tape or rubber
stoppers. Openings must never be plugged
with rags. This practice could introduce dirt
or lint into critical hydraulic components.

1. Remove the plug in the bottom of the hy­
draulic reservoir and fallow the bucket hydrau­
lic system to drain completely.

2. Remove the valve side cover plate.

3. If equipped with automatic kickout, discon­
nect the four hoses (6, 7 and 13) at the control
valve and tag for proper installation.

4. Remove the cap screws, nuts and washers
securing the support bracket (5) to the loader
frame and seat side sheet. Loosen the nut se-

curing the bottom of the support bracket to the
seat side sheet but do not remove the nut.
Pivot the support bracket down to allow clear­
ance for disconnecting the piping on the inner
side of the valve.

5. If equipped with an anti-cavitation valve (in
tilt cylinder circuit), disconnect the hydraulic
tube at the elbow in the control valve and allow
the tube with check valve and hose to lay on the
frame.

6. Loosen the nuts on all of the cylinder piping
(9, 14, 15 and 16) and the valve inlet and outlet
pipes (8) and (18) at the control valve. If any
of the nuts become hard to turn off, disconnect
the valve mounting plate (2) as described in
step 7 to prevent damaging the pipe or nut.

7. Remove the vertical circuit relief valve
(17) to facilitate loosening of the lift cylinder
(head end) pipe nut.

NOTE: Some of the cylinder piping nuts will
not be able to be completely turned off the valve
at this time. Final release will be accom­
plished as the valve is lifted off the unit.

(Continued on next page)
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4. REMOVAL. Continued

(Ref. Nos. Refer to Illust. 2)
CONTROL VALVE

lIIust. 2
Control Volve Disconnect Points (Valve with Automatic Kickout Shown).

1. Hydraulic reservoir support bracket.
2. Valve mounting plate.
3. Plate support bar.
4. Tool box.
5. Support bracket.
6. Kickout valve pressure outlet hoses.
7. Return hose (kickout circuit).
8. Control valve outlet-to-reservoir pipe.
9. Tilt cylinder pipe (rod end).

8. Remove the tool box (4). Remove the cap
screws, nuts and washers securing the valve
mounting plate (2) to the seat side sheet, hy­
draulic reservoir support bracket (1) and the
plate support bar (3).

NOTE: To disconnect the valve mounting
plate from the seat side sheet, hold the bolts
by placing an open end wrench between the
seat frame and seat side sheet and remove
the nuts (12) and washers. Move the bolts
back to dear the mounting plate.

9. Attach a hoist and sling to the hand lever
stud and to two of the tool box mounting holes

ISS-I050-1 (5-68)

10. RH lift cylinder hose connection.
11. Reservoir-to-pump inlet hose.
12. Mounting nuts.
13. Pressure supply hose (kickout circuit).
14. Lift cylinder pipe (head end).
15. Tilt cylinder pipe (head end).
16. Lift cylinder pipe (rod end).
17. Vertical circuit relief valve.
18. Pump-to-control valve inlet pipe.

in the valve mounting plate to balance the as­
sembly. As the valve and hand lever assem­
bly is slowly lifted off the hydraulic piping,
turn off piping nuts that could not be com­
pletely freed from the valve previously.

5. INSTALLATION
(Ref. Nos. Refer-to Illust. 2)

1. Attach a hoist to the valve mounting plate
and the hand lever stud as was done in removal
and position the valve on the hydraulic pipes.

2. Start all the hydraulic piping nuts on the
valve but do not tighten. Secure the valve
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CONTROL VALVE

mounting plate (2) to the seat side sheet, hy­
draulic reservoir support bracket (1) and
the plate support bar (3) with the cap screws
nuts and washers. Tighten the hydraulic pip­
ing nuts.

3. Install the vertical circuit relief valve (17).

4. Install the tool box (4).

5. Connect the tilt circuit anti-cavitation tube
to the elbow in the control valve (if equipped).

6. Move the support bracket (5) into position
and secure to the loader frame and seat side
sheet with the cap screws, nuts and washers.

7. If equipped with automatic kickout, connect
the four hoses (6, 7 and 13) to the control
valve.

8. Be sure the drain plug is installed in the
bottom of the hydraulic reservoir and fill and
vent the hydraulic system as described in the
operator's manual.

9. Run the engine and check for leaks.

10. Install the valve side cover plate.

TILT CYLINDER

6. REMOVAL

1. Wrap a cable around each end of the cylin­
der and attach to a hoist. The cables must be
attached so when a strain is taken on the cables,
the front cable will not bear against the welded
pipe on the cylinder housing (Illust. 3).

2. Remove the clamp halves securing the two
cylinder hoses and cap hoses to prevent dirt
from entering.

3. Take the slack out of the hoist sling. Re­
move the cylinder mounting pin locking bolt and
nut at each end of the cylinder and drive out the
mounting pins (Illust. 3).

4. Lift the cylinder from the loader.

7. INSTALLATION

1. Lower the cylinder into position between
the loader frame and lift arm bell crank
mountings. Align the locking bolt hole in the
mounting pin cylinder and drive the mounting
pin into position. Secure with the locking bolt
and nut (Illust. 3).

IIlust. 3
Tilt Cylinder Disconnect Points.

Secure the cylinder to the lift arm bell crank
in the same manner. If necessary the cylinder
rod or the bell crank can be moved to aid in
alignment for pin installation.

2. Remove the caps from the cylinder hoses.
Install a new "0" ring in the end of each cylin­
der hose, and connect the hoses to the cylinder
with the clamp halves.

3. Vent the hydraulic system and add oil as
necessary (refer to the operators manual.)

",.:
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LIFT CYLINDER

8. REMOVAL

1. Remove the hood side door (quick discon­
nect type) to facilitate removal of the cylinder
front mounting pin.

2. With the engine running, raise the lift arm
until the safety bar can be installed. Lower
the lift arm to lock the safety bar and shut -off
the engine. If both lift cylinders are to be re­
moved, the lift arm must be raised and blocked
at a point that will provide clearance for driv­
ing out the cylinder front mounting pin toward
the engine.

3. Disconnect the cylinder hoses and position
them so they can be removed with the cylinder.
If removing the left hand cylinder, it will
first be necessary to remove the batteries and
battery box on the fender to provide clearance
to disconnect the hoses at the rear pipes (Illust.
4). If removing the right hand cylinder, first
remove the valve side cover plate and dis­
connect the hoses at the rear pipe connection
(10, IlIust , 2). Hoses are easily disconnected
by removing one hose clamp halve and loosen­
ing the other. Cap the tube openings to pre­
vent dirt from entering.

lIIust. 4
LH Lift Cylinder Disconnect Points.

4. Attach a hoist to the cylinder directly behind
the cylinder cap. Remove the locking bolt and
nut securing the cylinder front mounting pin to
the lift arm. Drive out the mounting pin.

5. Remove the locking bolt and nut securing
the cylinder rear mounting pin to the loader
frame and pull the pin from position with a
slide hammer (Illust. 5).

NOTE: As the cylinder is removed, downward
pressure must be exerted on the piston rod to
balance the assembly. Move the cylinder be-

ISS-I050-1 ('i-(,8)

tween the loader frame and the engine and
lay the assembly on the track chain, guiding
the two cylinder hoses out to prevent them
from being damaged. Also, when the rear of
the cylinder leaves its mounting in the loader
frame, remove the two cord rings used for
sealing. This can easily be accomplished
from under the unit.

Illust. 5
Removing the Cylinder Rear Mounting Pin.

9. INSTALLATION

1. Place the two cord rings on the rear of the
cylinder. If they will not stay in position, a
small wire can be hooked around each of the
rings to keep them from rolling off.

2. Attach a hoist to the cylinder and move the
cylinder into position, balancing the cylinder as
was done in removal. Be sure to guide the cyl­
inder hoses into position as the cylinder is
moved to the rear.

3. Align the locking bolt holes in the rear
mounting pin and loader frame and drive the
pin into position. Secure with the locking bolt
and nut.

4. Working under the unit, remove the wire
securing the cord rings on the cylinder and
move them into position against the loader
frame.

5. Install a new "0" ring in the end of each of
the cylinder hoses and secure the hoses with
the clamp halves, cap screws and washers
(Illust. 2 and 4). If the left hand cylinder was
removed, install the batteries and battery box.
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u=r CYLINDER

6. Start the engine and extend and retract the
cylinder rods as necessary to install the front
mounting pin. Secure the pin with the locking
bolt and nut. Raise the lift arm and remove
the safety bar or blocking.

7. Vent the hydraulic system and add oil as
necessary (refer to the operator's manual.)

8. Check for leakage at the cylinder and hose
connections .

9. If the RH cylinder was removed, install the
valve side cover plate.

10. Install the hood side door.

KICKOUT VALVE (IF EQUIPPED)

On units equipped with automatic kickout, two
kickout valves are used. One in the lift circuit
and one in the tilt circuit. The valve assem­
blies are identical, only the mounting and
hose connections are different.

10. REMOVAL

NOTE: Cap disconnected hydraulic hoses with
the correct size plastic cap. If caps are not
available. use tape or rubber stoppers.
Openings must never be plugged with rags.
This practice could introduce dirt or lint
into critical hydraulic components.

Tilt Circuit (lilust. 6)

Illust.6
Kickout Valve Disconnect Paints.

1. Mounting bracket.
2. Kickout valve.
3. Pressure outlet

hose.

4. Tilt cylinder.
5. Return hose.
6. Pressure supply

hose.

1. Disconnect the pressure outlet and supply
hoses (3 and 6) at the valve.

2. Remove the three cap screws, washers and
nuts securing the valve (2) to the mounting
bracket (1) and pull the valve from between
the bracket and tilt cylinder.

3. Hold the return hose (5) with a wrench and
turn the valve from the hose.

Lift Ci rcuit (lllust. 7)

lIlust. 7
Kickaut Valve Disconnect Points.

1. Hose guard.
2. Pressure outlet hose.
3. Return hose.
4. Kickout valve.
5. Mounting bracket.
6. Return hos e (from tilt circuit

kickout valve).
7. Pressure supply hose (to tilt

circuit kickout valve).
8. Pressure outlet hose (from

tilt circuit kickout valve).
9. Pressure supply hose.

(Continued on next page)
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KICKOUT VALVE (IF EQUIPPED)

10. REMOVAL· Continued

Lift Ci rcuit (lilust. 7) . Continued

1. Disconnect the return hoses (3 and 6) at the
valve (4). Disconnect the pressure outlet hose
(2) at the valve.

2. Remove the three cap screws and washers
securing the valve (4) to the mounting bracket
(5).

3. Remove the control valve side cover plate
and disconnect the pressure supply hose (13,
Illust. 2) from the control valve. Break the
pressure supply hose (9) loose at the krckout
valve and turn the hose from the valve. The
hose will hang in the hose guard (1).

4. Disconnect the pressure supply hose (7) at
the kickout valve for the tilt circuit (refer to
(6. Tllust. 6). Then turn the hose tree of the
lift circuit kickout valve and let the hose hang
in the hose guard (1 ).

1.1. INSTALLATION

Lift Circuit (lilust. 7)

I·

1. Connect the pressure s~ply hose (7) to the
lift circuit kickout valve and then to the tilt
circuit kickout valve.

2. Connect the pressure supply hose (9) to the
kickout valve and then to the control valve.

-':-1

3. Secure the kickout valve to the mounting
bracket (5) with the three cap screws and
washers.

4. Connect the pressure outlet hose (2) at the
valve. Connect the return hoses (3 and 6) at
the valve.

ISS-I050-1 (5-68)

5. If the kickout valve for the tilt circuit was
removed, it must be installed. Then bleed the
system as described in Par. 12, "VENTING."

Tilt Circuit (Jllust. 6)

1. Connect the return hose (5) to the kickout
valve.

2. Secure the valve (2) to the mounting bracket
(1 ) with the three cap screws, washers and
nuts.

3. Connect the pressure outlet and supply
hoses (3 and 6) to the valve.

4. If the kickout valve for the lift circuit was
removed, it must be installed. Then bleed the
system as described in Par. 12, "VENTING."

12. VENTING

Whenever the hydraulic hoses in the kickout
circuit have been disconnected, the system
must be vented of air. It is not necessary to
vent the complete loader hydraulic system if
only the kickout circuit has been disturbed.

1. Open the bleeder screw on the swivel tube
of the lift and tilt valve spools. These bleeder
screws can be reached through the openings
provided in the control valve top plate (2)
(Illu st, 2).

2. Start the engine. Raise the lift arm and
roll back the bucket to actuate the kickout
valves. Close the bleeder screws when oil
flows freely from the screws.

3. Stop the engine.

PRINTED IN UNITED STATES OF AMERICA
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HYDRAULIC PUMP AND CONTROL VALVE
(TD-20 SERIES BAND 250 LOADER (DROTT) Section 12

1. DESCRIPTION

The hydraulic system consists of a hydraulic
pump, control valve, reservoir, single stop -
double acting type cylinders and piping.

The IH (SERIES 28) hydraulic pump is used in
this system. On the 250 loader, the pump is
flange mounted to the torque converter and
driven by the converter accessory driven gear.
On the TD-20 SERIES B, the pump is flange
mounted to the right hand side of the flywheel
housing and is driven through a series of gears
by the engine crankshaft. This gear type pump
operates continually when the engine is running;
but is under load only when the control valve
demands pressure.

The IH (SERIES 7) hydraulic control valve used
in this system controls the pressures to oper­
ate the hydraulic equipment. The valve is lo­
cated on the right hand fender (part on loader
frame on loader) next to the operator's seat.
The valve used on the 250 loader is a three
spool valve. The TD-20 SERIES B uses either

Page 1

a one spool or a three spool valve. On the 250
loader, the spools that operate the lift cylinder
and tilt cylinders are controlled by the same
hand lever. The third spool (when in use)
operates the scarifier or controls bucket
clamp operation and is controlled by a second
hand lever. A 4-in-1 loader using all three
circuits may be equipped with another single
spool diverter valve. This valve, in series
with the control valve, is used to operate the
scarifier. On the TD-20 SERIES B, the single
spool valve is used to raise and lower the
blade. When a blade tilt or scarifier is used,
a three spool valve is necessary. On these
tractors, one control lever operates the blade
and another control lever operates the scari­
fier.

This section covers the removal and installa­
tion of the hydraulic pump and valve. For
further description, operation and servicing of
these components and for testing of the hydrau­
lic system, refer to the International Tractor
and Loader Hydraulic Equipment Service :Man­
ual, ISS - 1511.

HYDRAULIC PUMP

2. REMOVAL AND INSTALLATION

•

CAUTION: BE SURE THE BUCKET
OR BLADE IS BLOCKEDUP OR
LOWEREDTO THE GROUND.

NOTE: When disconnecting hydraulic lines
for any reason, they should be properly
capped with the correct size plastic cap. If
these caps are not available, tape or clean
rubber corks may be used. Hydraulic open­
ings must NEVER be plugged with rags.
This practice could easily introduce dirt
or lint into critical hydraulic components
of the tractor.

1. Drain the blade or loader hydraulic sys­
tem. Refer to the pertinent operator's or
instruction manual.

2. MODEL 250 Loader Only: Remove the
platforms. Remove the access plate in the
bottom of the front frame to facilitate removal
of the pump bottom mounting bolt.

TD-20 SERIES B Only: Remove the engine
side sheet from the right hand side of the
tractor. Disconnect and remove (if necessary)
the cylinder supply lines to provide clearance
for pump removal.

3. Disconnect the pump inlet and outlet lines
at the pump.

4. Attach a hoist to the pump. Remove the
two mounting flange bolts and remove the
pump.

5. To install the pump, reverse the removal
procedure. The hydraulic system must be
filled and vented as described in the pertinent
operator's or instruction manual.
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CONTROL VALVE

3. REMOVAL AND INSTALLATION

(Ref. Nos. Refer to Illust. 1)

•CAUTION: BE SURE THE BUCKET
OR BLADE IS BLOCKED UP OR
LOWEREDTO THE GROUND.

NOTE: When disconnecting hydraulic lines
for any reason, they should be properly
capped with the correct size plastic cap. If
these caps are not available, tape or clean
rubber corks may be used. Hydraulic open­
ings must NEVER be plugged with rags. This
practice could easily introduce dirt or lint
into critical hydraulic components of the
tractor.

1. Drain the blade or loader hydraulic system.
Refer to the pertinent operator's or instruction
manual.

2. Remove the cover enclosing the hydraulic
control valve.

3. Disconnect the master switch (2).

4. Disconnect the valve inlet and return lines
(4 and 5). Disconnect the cylinder supply
lines (3) at the valve body.

5. Remove the top cover mounting bolts and
remove the top cover (1) with the valve and
control levers attached.

ISS-I050-1 (5-68)

6. To install the valve assembly, reverse the
removal procedure. The hydraulic system
must be filled and vented as described in the
pertinent instructions or in the operator's
manual.

lIIust. 1
Hydraulic Control Valve Assembly (MODEL
250 Loader Shown, TD-20 SERIES B Similar).

1. Valve top cover.
2. Master switch.
3. Cylinder supply lines.
4. Valve return line.
5. Valve inlet line.
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