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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 MODEL 250 and 250 SERIES
B Loaders and TD-20 SERIES B 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. When assembling 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. When in-
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

= Front

tHust. 1
MODEL 250 SERIES B LOADER with
Drott 4-IN-1 Bucket.
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INTRODUCTION

as are required. Information regarding special
tool equipment is given in the "Service Tool
Manual, ' ISS-1002. 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-1042
for units equipped with Roosa-Master injection
pump or to the ISS-1052 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 1
Page 1
GENERAL DATA
g
U ENGINE SPEEDS (RPM):

Full load . . . . . o 0 v 0 it e e e e e e e e e e e e e e e e e e e 2300 £ 10

High idle (engine in chassis) . . . . . . . . . ¢ v i i i v v i v i e e *

Lowidle . . . . v v v v v i i it et e e e e e e e Te e e e e e e e e e e e e e 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,

TD-20 (Series B) Model 250 Loaders
TRACKS:
Trackframe . .. ... .. ... ....... Oscillating Rigid
Tread (center-to-center of tracks), inches . . 74 76
Width of standard track shoe, inches . . . . . 20 18
Number of track shoes (each side}) . . . . . . 40 43
Length of tracks on ground, inches . . . . . . 95.7 107
Area of ground contact, square inches 3828 3852
TRACTOR DIMENSIONS {INCHES): -
Length {over-all):
Bucket on ground and rolled back
(4-in-1, including teeth) . . . . . . . .. —_— 216
Bucket on ground and rolled back
(skid shovel) . .. ... ... ...... —_— 207-1/2
, Over-all length without blade . . . . . . . . 164-3/8  —
b Width:
Over-all (with standard track shoe). . . . . 94
- Widthof bucket . . . . . . .. . .. .... E— 96
Height (over-all):
Less exhaust pipe, air cleaner pipe and
lights. . . . . . v v v v v i i v i e e 92-7/8
‘To top of exhaustpipe . . . . . . .. ... 128.5 —_—
Drawbar height:
Ground to center of clevis . . . . .. . . . 18
Center line of clevis to bottom of track
shoe . . . . v v v i e e e e e e e 19-1/8 or 21-5/8
Ground clearance . . « v v v v 4 e v 0w . . 17.6 18-5/8
WEIGHTS (INCLUDING FUEL AND WATER)
APPROXIMATE POUNDS:
4-in-1 . L L s e e e e e e e e e e e 40,475
Skidshovel . . . . ., . ... ... ....... 39, 200
Basictractor . . . . . . . . ... .0 e .. 31,100 ——
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GENERAL DATA

STANDARD TORQUE DATA FOR NUTS AND BOLTS

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

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 Molykote, 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 Loctite 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 @
Quenched and tempered medium carbon steel

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

1SS-1050-1 (Rev. 2) 10-70
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GENERAL DATA

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

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

LOCTITE

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

PLAIN, PHOSPHATE COATED, OR PLATING
OTHER THAN ZINC OR CADMIUM: Clean the
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 CADMIUM PLATED 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 500F; at that temperature ulti-
mate strength will be obtained within 72 hours.

B. At temperatures from 50°F to 32°F, 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 32°F, no Loctite
products can be recommended for applications.

It is recommended, in temperatures below 50°F,
that heat not exceeding 100°F. 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 temperatures as low as -65°F,

REMOVAL

Parts difficult to remove can be pre-heated to
approximately 400° to 500°F prior to re-
moval.
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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 retainers and two V-band coupling
clamps (Illust. 1).

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 Il-
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. 1, 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.
every time couplings are removed.

Use an internal wrench for installation of short pipe nipples.

Replace rubber gaskets

%ll

Mm. IMPROPER INSTALLATION

PROPER INSTALLATION Insuﬂi'cient engagement will
result in gasket failure.

retainer

Tube

Clamp
Gasket \ -

CEA-83055

Must. 1
Flexible Tube Coupling Assembly.

1SS-1050-1 10-70
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GENERAL DATA

PROPER INSTALLATION @ " IMPROPER INSTALLATION
Pipe threads must be clear of »{-14" Min. Excessive engagement with threads,
gasket in cramped applications. — I__ I'-' L -i as shown, scars gasket and will
Internal wrench necessary. | - ! Va result in failure.

Where design clearance permits,
external wrench may be used,

except do not scar area at gasket. 4————| CEA-83056

llust. 2
Flexible Pipe Coupling Assembly.



GENERAL

Pection 1
Rage 6

SERVICE BULLETIN REFERENCE /‘)
NUMBER DATE SUBJECT CHANGES

M

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



COOLING SYSTEM

Section 2
Contents Page

CONTENTS
Paragraph Page
GENERAL
1. Description . . . . . . . . . . .. e e e e e e e e e 1
2. Specifications . . . . .. .. ... e e e 1
3. Checking Mechanical Problems . . . . . . . .. .. ... 1
‘ RADIATOR
\ 1
| “ 4, Removal . . . . . .. ... ... ..... e e e e e e 2
‘ 5. Disassembly . . . . ... ... ... ... e e e e 4
6. Inspectionand Repair. . . . . . . ... ... ... e 4
7. Reassembly . . . . . . . . . . . o000 0000 4 -6
8. Imstallation . . . . . . . . . . . oo e 6,7
& |
“ ISS-1050-1 (5-68) PRINTED IN UNITED STATES OF AMERICA

5 &

o






COOLING SYSTEM
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Page 1

GENERAL

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

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 cooclant controls the extent of
the thermostat opening which, in turn, controls
the amount of coolant circulation.

Cooling system capacity, gals. . . . . . . . . . e e e e e e e e e e Refer to operator's manual.
Water pump type . . . . . . . . . . . e e e e e e e e e e e e e e e e e .+ .. .. Centrifugal
Thermostat opening range . . . . « ¢ v o v v o v o v v e e e e et e e e e e e e e 179° F - 181° 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 . . . . . .

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 REMEDY
Defective Cooling System
1. Insufficientwater. . « « « « « « ¢ ¢ o v o« o o & Add water; inspect for leaks.
2. Faulty thermostat . . . . .. . .. e e e e e Test. If necessary, replace.
3. Dirtywater . . . .. .. .. e e e e e e e Drain and clean system.
4. Defective connections . . . . . . . e . Replace swelled, worn or loose hose connec-
tions.
5. Radiator defective . . . . . . . . . .. .. . .Repair. If necessary, replace,.
6. Fan defective . . . . . . . .. e e e e . .Inspect and replace if necessary.
7. Defective pressure relief valve . . . . . . . .Replace.
8. Defective water pump . ... .. . . . . . . .Inspect for leaking seals and internal damage
and repair.
9. Dirty or scaled coolant passages . . . . . . . Clean and flush passages.
10. Radiator clogged . . .. ... ... « + .+ .+ .Flush out radiator,
11, Fanbeltslippage . . . . . . . .. .. ... .. Check the tension; replace if greasy or worn.
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RADIATOR

¥

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), .

Cooler inlet |
tube and elbow

~ Bottom 4
- air bafiles , .
{ Y

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 baffles.

+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),

lHust. 2
Hinge Type Oil Cooler and Connections.

7. RIGID TYPE OIL COOLERS: Loosen the
clamps of the flexible tube coupling securing

the cocler 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,

R

. .

8. Remove the finger guard and fan shrouds.

; Ilust. 1 9. Disconnect the radiator outlet hose at the
Removing the Radiator Guard Door (Rigid outlet elbow and the inlet hose at the radiator
Type Oil Coolers). upper tank.

]!ss -1 050 -1 (5 - 68) PRINTED IN UNITED STATES OF AMERICA
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1 4
b 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.

u 3). It is not necessary to remove the rubber
mountings (34, Illust. 5) to remove the radiator
(refer to Illust. 4).

lust. 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.

LLOADERS ONLY: Carefully hoist the radiator
assembly up and remove from the rear of the

loader (Illust. 4). If the hoisting equipment .
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.

Lower
mounting
bracket
(c) Connect hoist to radiator upper tank,

(d) Remove the two upper mounting brack-
Ilust. 3 ets (Illust. 3). Lift the radiator up and out
Removing the Radiator Mounting Bracket. over the radiator guard and bucket.
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5. DISASSEMBLY
(Ref. Nos. Refer to llust. 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 (18).

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
(18) 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 possible, 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

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-847, EC-870 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 {llust. 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 (18) 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 hose.

3. Imlet pipe. 16. Upper tank. 31. Fan shroud (lower).

4. Hose clamp. 17. Mounting bar. 32. Mounting bracket.

5. Inlet hose, 18. Core stiffener, 33. Bracket spacer,

6. Gasket. 19. Gasket, 34. Rubber mounting.

7. Radiator cap. 20, Side channel (LH). . 35, Side channel (RH).

8. 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. 38, Side channel lower seal,
11, Nut, 26, Gasket, 39. Radiator core,
11A, Sleeve. 27, Outlet elbow. 40. Gasket,

12, Connector. 28. Hose clamp, 41. Bottom air baffle (RH).
13.  Valve housing. 29. Outlet pipe. 42, Bottom air baffle (LH),
14, Gasket,

[S5-1050-1 (Rev. No.l 9/69)
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COOLING SYSTEM

Section 2

Page 6

RADIATOR

7. REASSEMBLY - Continued
(Ref. Nos. Refer to 1llust. 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,

8. 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 remaining 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,

185-1050-1 (Rev.3) 7-71

5. Position the fan shrouds on the radiator and
secure with the mounting bolts using 20-25 ft, -
Ibs. 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 (Illust, 2).

7. RIGID TYPE OIL COOLERS: Install the
lower cooler with inlet hose and flexible coup-
ling attached (Illust. 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 (Illust, 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 (Illust, 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 baffles 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.

Hlust. 6
Oil Cooler Hose Connections used with

Rigid Type Oil Coolers.

PRINTED IN UNITED STATES OF AMERICA
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COOLING SYSTEM

Section 2

Page 7

RADIATOR

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-

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

l., 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 1

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 instructions on repair,
test and adjustment of these components, refer
to Delco-Remy service manual, form no, 1.2,

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

Special Bolt and Nut Torque Data (Foot-Pounds)

(Torques given are for bolts and nuts lubricated with SRE- 30 engine oil),

Light switch mounting nut 15-20
Starting switch mounting nUt . + 4 v v v v v v e e e e e e e e e e e e e e e 15-20
Instrument panel light assembly mounting nut . L T T 15-20

e ————t - — L
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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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ELECTRICAL

Section 3

‘ 3. WIRING DIAGRAMS

Page 3

Legend for Illust. 1

Ref. Ref,
No. Description No. Description
1. | STRAP, negative terminal on battery to 28. | CABLE, front lamp junction block to
ground. RH front light.
2. | CABLE, battery to battery (short). 29. | CABLE, RH to LH front light.
3. | CABLE, battery to battery (long). 30. | CABLE, rear light junction block to LH
4. | CABLE, positive (+) terminal on bat- rear light.
tery to master switch. 31. | CABLE, rear light junction block to RH
) 5 CABLE, master switch to "B'' terminal rear light,
‘ on solenoid. 32, | CABLE, hourmeter to ground (on in-
6. | CABLE, terminal strip to "B' terminal strument panel).
on solenoid (red). 33. | CABLE, terminal strip to connector
7. | CABLE, terminal strip to ''S'"" terminal (red).
on solenoid (white). 34. | CABLE, terminal strip to connector
8. | CABLE, terminal strip to ""B'" terminal (white).
on alternator (brown). 35. | CABLE, terminal strip to ground screw
9. | CABLE, terminal strip to No. 3 ter- on panel.
minal on regulator (orange). 36. | CABLE, starting switch to connector.
10. [ CABLE, "F'" terminal on regulator to 37. | CABLE, starting switch to connector.
No. 2 terminal on alternator (1t. 39. | LIGHT ASSEMBLY, rear.
green). 40. | BLOCK, rear light junction (mount on
il. | CABLE, terminal strip to front light LH seat side sheet).
junction block (dk. green). 41. | MOTOR, cranking.
12, | CABLE, terminal strip to rear light 42. | LIGHT ASSEMBLY, headlight.
‘ junction block. 43. | BLOCK, front light junction (mount on
13. | CABLE, terminal strip to engine oil fan shroud).
pressure switch (yellow). 44. | ALTERNATOR ASSEMBLY (24 volt).
14, | CABLE, No. 2 terminal on regulator 45. | SWITCH, engine oil pressure,
to engine oil pressure switch (1t. blue). 47, | STRIP, feed through terminal.
15. | CABLE, terminal strip to positive (+) 48. | REGULATOR ASSY, voltage (24 volt).
terminal on ammeter (red). 49, | HOURMETER.
16. | CABLE, fuse housing to "B'' terminal 50. | AMMETER,
on light switch (orange). 52. | SWITCH, lighting.
17. | CABLE, terminal strip to negative (~) 53. | SWITCH, starting safety.
terminal on ammeter (brown). 54. | LIGHT, LH instrument panel.
18. { CABLE, terminal strip to ""H" terminal 55. | LIGHT, RH instrument panel,
on light switch (dk. green). 56. | BATTERY, dry charged (6 volt).
19. | CABLE, terminal strip to "R'' terminal 57. | SWITCH, master.
i on light switch (rear light) (dk. blue). 58. | LIGHT, auxiliary rear flood.
20. | CABLE, terminal strip to positive (+) A. | CLIP, (on rear inner bolt of lamp
terminal on ammeter (yellow). bracket).
21. { CABLE, terminal strip to regulator LH B. | CLIP, on top inner bolt on front of fuel
mounting bolt. tank.
22, | CABLE, No. 1 terminal on alternator to C. | CLIP, on top of rear bolt of side sheet.
dummy cable. D. | CLIP, on bottom rear bolt of seat side
23, | CABLE, negative (-) terminal on am-~ sheet.
meter to fuse housing. E. | CLIP, on tapped block on LLH side of
24, [ CABLE, "G'" terminal on alternator to battery box support channel.
mounting bolt on regulator. F. | CLIP, on bottom bolt of brake pedal
25, | CABLE, "H'" terminal on light switch to bracket,
LH instrument panel light. G. | CLIP, on RH and LH upper bolts on
26. | CABLE, "H" terminal on light switch to T.C. housing,
RH instrument panel light. H. | CLIP, (welded inside PS gear selector
; 27. | CABLE, positive on hourmeter to pres- box).
‘ sure switch., (Continued on next page)




ELECTRICAL

Section 3

Page 4

3, WIRING DIAGRAMS - Continued

Legend for Nlust. 1 - Continued

Ref. Ref.
No. Description No. Description

J. | CLIP, on LH rear bolt of seat frame AB. | CLIP, welded on radiator guard header
support cross bar. plate.

K. | CLIP, on bolt securing fuel lines clamp AC. | CLIP, between service cover and hous-
to LH fender. ing assy, of gear selector lower rear

L. | CLIP, on bolt of engine of engine oil bolt,
filter header. AD, | CLIP, on upper mtg. bolt of flange on

M. { CLIP, on LH front bolt of P.T.O. 0il cooler tube to flywheel housing.
cover. AA. | GROMMET, on rear of LH side of

N. | CLIP, on inner bolt of pressure tubes frame.
clamp on dash. BB. | GROMMET, on starting safety switch

P. | CLIP, (welded on dash). lock cam bracket.

Q. | CLIP, on top rear bolt of eng. push rod CC. | GROMMET, on sides of radiator guard
rear cover. top header.

R. | CLIP, on 3rd from front top bolt of DD. | INSULATOR, (on + terminal of am-
engine push rod rear cover. meter.

S. | CLIP, top rear bolt of engine push rod EE. | GROMMET, on RH seat side sheet.
front cover. FF. | GROMMET, on dash (used w/T.C. oil

T. | CLIP, on 2nd from front top bolt of eng. temp. capillary tube).
push rod front cover. HARNESS, cranking motor (consists of

U. | CLIP, on alternator bracket rear mount- Ref, Nos. 6 and 7).
ing bolt. HARNESS, instrument panel (consists

V. | CLIP, on RH front top stud of water of Ref. Nos. 15, 16, 17, 18, 19, 20
pump. and 35).

W. | CLIP, on RH bottom center and top fan HARNESS, power shift housing cable
shroud mounting bolts. (consists of Ref. Nos. 36 and 37).

X. | CLIP, on RH bottom bolt of seat frame HARNESS, starting safety switch cable
support cross bar. (consists of Ref, Nos. 33 and 34).

Y. | CLIP, on LH bolt of battery box support HARNESS, regulator to alternator
channel. (consists of Ref. Nos. 8, 9, 10, 11,

Z. | CLIP, on lamp swivel bolt. 13, 14, 21, 22 and 24).

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

Section 3

b 3. WIRING DIAGRAMS

Page 7

Legend for Illust. 2

Ref, Ref.
No. Description No. Description
1. | CABLE, negative (-) terminal on battery 27. | CABLE, positive on hourmeter to pres-
to ground. sure switch,
2. } CABLE, battery to battery (short). 28. | CABLE, (-) on hourmeter to ground.
3. | CABLE, battery to battery (long). 30. | CABLE, junction block to LH rear
4. | CABLE, positive terminal on battery to light.
master switch. 31. | CABLE, junction block to RH rear
5. | CABLE, master switch to '""B" terminal lamp light.
on cranking motor solenoid. 33. | CABLE, starting switch to terminal
6. | CABLE, terminal strip barrier to bat- strip barrier (red).
tery terminal on solenoid (red). 34. | CABLE, starting switch to terminal
7. | CABLE, terminal strip barrier to strip barrier (white).
switch terminal on solenoid (violet). 35. | CABLE, instrument panel grounding.
8. | CABLE, terminal strip barrier to '"B" 36. | CABLE, starting switch to connector
terminal on alternator. (red).
9. | CABLE, "A' terminal on generator to 37. | CABLE, starting switch to connector
""G'" terminal on regulator (brown). (violet).
10. [ CABLE, ""F'" terminal on generator to 39. | BLOCK, rear light junction (mount on
"F'" terminal on regulator (blue). LH side sheet).
11. [ CABLE, terminal strip barrier to front 43. | MOTOR, cranking.
light (green). 44. | SWITCH, pressure.
12, | CABLE, terminal strip barrier to rear 46, | BARRIER, terminal strip.
light junction block. 47. | HOUSING, fuse.
13. | CABLE, terminal strip barrier to en- 48, | SWITCH, lighting.
gine oil pressure switch (yellow). 49. | LIGHT, LH instrument panel.
14. | CABLE, terminal strip barrier to torque 50. | LIGHT, RH instrument panel.
converter oil temperature sending unit 51. | HOURMETER, electric,
(orange). 52. | AMMETER.
15. | CABLE, terminal strip barrier to posi- 54. | REGULATOR ASSY, voltage (24 volt).
tive (+) terminal on ammeter (red). 57. UNIT, torque converter oil temperature
16. | CABLE, fuse housing to "B' terminal sending.,
on light switch, 58. | ALTERNATOR ASSY (24 volt).
17. | CABLE, terminal strip barrier to nega- 65. | BATTERY, dry charged (12 volt).
tive (=) terminal on ammeter (pink), 66. | SWITCH, master.
18. | CABLE, terminal strip barrier to light 70. | CABLE, fuse housing to lighting
switch (front lights) (green). switch.
19. | CABLE, terminal strip barrier to light 71. | HEADLIGHT and REAR LIGHT ASSY.
switch (rear lights) (white). A. | CLIP, rear inner bolt of light bracket.
20. | CABLE, terminal strip barrier to nega- B. | CLIP, (on top inner bolt on front seat
tive (-) terminal on hourmeter (yellow). of fuel tank).
21. | CABLE, terminal strip barrier to C. | CLIP, (on top rear bolt of seat side
torque converter oil temperature sheet),
gauge (orange), D. | CLIP, (on bottom rear bolt of seat side
22. | CABLE, No. 1l term on alternator to sheet).
dummy cable. E. | CLIP, terminal strip to rear light
23. | CABLE, negative terminal on ammeter junction block cable (on tapped block
to fuse housing., on LH bolt of battery box support
24, | CABLE, ""G'" terminal on alternator to channel).
terminal strip. CLIP, (on bottom bolt of brake pedal
25. | CABLE, light switch to RH instrument bracket).
panel light, CLIP, (on LLH and RH upper bolts on
26, CABLE, light switch to LH instrument torque converter housing).

panel light,

CLIP.

(Continued on next page)
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3, WIRING DIAGRAMS

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 rear bolt of engine BB. | GROMMET, (on firewall).
tappets front cover), DD. | SWITCH, starting.

T. | CLIP, (on second from front top bolt of
engine tappets front cover).

185-1050-1 (Rev. 2) 10-70 PRINTED IN UNITED STATES OF AMERICA
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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 1

i

Hiust. 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)

illust, 2
Removing the Radiator Guard Dowel Pin.
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2. REMOVAL - Continved

9. LOADERS ONLY: 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
transmission 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, Illust. 3) and
remove the support with engine control linkage
attached.

15. Remove the clips securing the wiring 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.

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

ISS-1050-1 (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 (Illust. 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 UNITED STATES OF AMERICA
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Section 4

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
TRAGCTORS, the mounting shafts can remain in
the flywheel housing.

Ilust. 3

Engine and Chassis Disconnect Points.

3. Universal joint.
4. Equipment pump.

1. Trunnion mounting
shafts.
2. Platform support.

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,

Shaft bushing Check for gap at this

point and add spacer
if necessary. (RH Side only)

L

Mounting shaft

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 1,
"GENERAL" for the proper torque.

NOTE: Before installing the torque converter
assembly to the rear of the engine, be sure

there 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

7

Spacer

ﬁ_____—__ Apply pry bar
Flywheel— J /levcragc here
housing to determine extent
of gap if any.
Front——-"+
frame
@ CEA-83687 REMOVAL CHECK SPACER INSTALLATION
llust. 4

Engine Mounting Shaft Gap Check and Spacer Installation Procedure.
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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 (1, 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 (1, 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. Connect 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.

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.

‘ CAUTION: REMOVE THE WIRE USED

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. Install-the platform support (2, Illust, 3),
Reconnect all the items that had to be discon-
nected to facilitate removal of the support,

15S-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 front 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,

Oil cooler

nverter
Torque co outlet hose

outlet hose

Safety filter
motinting bracket

CE-90785

IHust. 5 ’
Safety 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.

Page 5

4. ENGINE IDLE ADJUSTMENTS

CAUTION: THE FOLLOWING ADJUST -

MENTS 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 BEIN THE "NEUTRAL"
POSITION UNTIL ALL ADJUSTMENTS ARE
PERFORMED AND THE ENGINE IS SHUT OFF.

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 ldle 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)

)
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lHust. 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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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 "QFF"
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
transmission gear selector hand lever must be
moved from the "NEUTRAL" position to bypass
the automatic deceleration.

Engine Shut-off, Low Idle and High dle
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-1050-1 (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 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 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 governof con-
trol hand lever to the low idle position.

illust. 7
Engine Idle Adjustment Points (Earlier
Unit Shown, Later Units Similar).

Governor control rod.

Decelerator pedal pick-up lever rod.
Control rod adjustable clevis,

Decelerator cylinder adjuster (if equipped).
Cross shaft bracket.

Decelerator guide (if equipped).

Platform support.

Control rod,

=30 U WD~
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4. ENGINE IDLE ADJUSTMENTS - Continued

Engine Shut-off, Low Idle and High ldie
Adjustments
(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 (1, 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 1, "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,

Page 7
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. Nos. Refer to lilust. 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 access 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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MODEL 250 SERIES LOADERS AND TD-20 SERIES B CRAWLER TRACTOR TORQUE CONVERTER SERVICE CHART

Inspect the impeller, stator and turbine for signs INPUT PUMP

of rubbing. If this condition exists, it is on indica-

tion that one or more of the bearings in the converter Pump Flow:

need replacement. If the blades are excessively GPM at 2300 rpm rated
wom or damaged, the entire assembly must be engine speed

replaced. (2435 pump rpm) 24-35+1

Input drive hub gap (Inch) .... .005-015
{Refer to manual text for instructions.)

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

OUTPUT SHAFT
1. Inspect 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
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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.

Z. SPECIFICATIONS

Make and size:
MODEL 250 and 250B Loaders . . . . . .

TD-ZOSERIESB.............::'.
Type « « v v v v v 0 v o e e e e e e

Fluid temperature:
Normal . . . v v v v v v e o o v v o v o o
Maximum . . « ¢ v o v o 0 0 0 e 0.
Input pump flow:

GPM at 2300 rpm rated engine speed (2435 pump rpm) . . . . « « .« ¢ . . . . .

Page 1

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 opposite 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 turbineé 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
reservoir to the converter and from the con-
verter back into the lubricating system is cov-
ered in Section 6, "TRANSMISSION (POWER
SHIF T). " For testing the converter inlet pres-
sure refer to the "CHECKING TRANSMISSION
OIL PRESSURE' paragraph in Section 6.

Rockford (13 inches)
. Rockford (14 inches)
Single stage with fixed stator

180°-220°F
250°F

.........

24.35 1

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

Impeller-to-accessory drive gear cap screws , . .

Converter input pump drive gear nut

(Cross bar type)

NOTE: Except for the special torque shown, all bolts and nuts are to be torqued to the amount

e o s o s s e

Pressure filter hold-down bolt: (Hex-head type) . .

c e e e 27-30
45-55
55 max.

10-15

e e o e & e 2 s s o ® e+ 2 s e =

s s s s s e e s e e s e s s e s e s s s

shown in the "STANDARD TORQUE DATA CHART" in Section 1, "GENERAL., "

{Continued on next page)
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2. SPECIFICATIONS - Continued
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lfiust. 1
Cross Section of Hydraulic Torque Converter

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

1. Converter housing. 6. Retainer washer. 10. Thrust washer.
3. Drive housing. 7. Output shaft. 11. Turbine.
4, Stator. 8. Input hub. 12, Impeller.
5. Turbine hub bearing. 9. Snap ring. 13. "O" ring.

ISS-1050-1 (Rev. 3 7-71)
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Legend for Ilust. 1 - Continued

14. Pump inspection cover. 26.
15, Pump drive gear. 27.
16. Pump "O" rings. 28.
17. Input pump. 29.
18. Ground sleeve hub. 30.
19. Bearing retainer.

20. Oil seal. 31.
21. Locking plate, 32.
22, Retainer washer. 33.
23. Output flange. 34,

24. Output shatt bearing.
25. Snap ring.

3. CHECKING MECHANICAL PROBLEMS

PROBABLE CAUSE

Seal ring (hook type).

Seal ring (hook type).

Impeller hub bearing.

Accessory drive gear.

Power take-off cover. {(TD-20 Series B
Only. )

Snap ring. (MODEL 250 Loaders Only. )

Gear bearings. (MODEL 250 Loaders Only. )

Snap ring. (MODEL 250 Loaders Only. )

Accessory driven gear. (MODEL 250
Loaders Only. )

REMEDY

Loss of Fluid from Torque Converter

1. Leaking connections . . . . . . .. .. ...

2. Leaking converter . . . . . .. .. . e

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.

Torque Converter Overheating

1. Operating too long in low efficienty ranges .

2. Low basic pressure . . . .

3, Lowoillevel . . .. .. ... ....
4, Thermo by-pass valve inoperative (if
equipped) . . . . .. v 0 e e e e

5. Converter by-pass valve sticking .

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.

Discard the valve assembly. Refer to instruc-
tions in the "INSPECTION AND REPAIR"
paragraph in Section 6, "TRANSMISSION
(POWER SHIFT)."

Remove valve and clean. Inspect bore and
spring.

Loss of Power

1. Lowoillevel . . .. ... ... .
2. Low basic pressure . . . .

3. Converter input pump inoperative . . . ..

4. Converter by-pass valve sticking . . . . . .

5. Engine not up to rated performance

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 "CHECKING MECHANICAL PROB-

LEMS" in the engine service manual.

Grinding or Scraping Noise Inside Coverter Housing

1. Bearing failure allowing the turbine or
impeller blades to strike the fixed
Btator . + v v v v e e e e e e e e e e

Replace bearings, turbine or impell:+ a:
necessary.
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4. REMOVAL

(Ref. Nos. Refer to Illust. 2)

BUCKET HAS BEEN LOWERED TO

’ CAUTION: BE SURE THE BLADE OR
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's 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-1050-1 (5-68)
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Hlust. 2
Transmission and Torque Converter Hydraulic
Piping with Flexible Coupling (Loaders Shown,
TD-20 SERIES B Similar).

Inspection cover,

Platform support.

Flexible coupling.

Equipment pump inlet tube.

Decelerator cylinder inlet hose
and drain tube,

Decelerator cylinder,

Suction filter,

Pressure filter case.

Pressure filter inlet hose.

Pick-up lever rod.

G W N~

OO -3

5. Disconnect the pressure filter inlet hose
(9) at the filter base. Unthread the pressure
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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. SUCTION FILTER 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.

SUCTION FILTER WITHOUT FLEXIBLE
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 transmission and oil cooler to
facilitate removal of the converter.

8. LOADERS ONLY: 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

IHust. 3
Suction Filter 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 Illust. 4)

2, «—38 .
@
<40

IPA-68432 0

§—a

llust. 4
Exploded View of Torque Converter (Loaders Shown, TD-20 SERIES B Similar).

Before starting to disassemble the torque con-
verter, thoroughly clean the outside of the con-
verter housing with plain steam (no caustic
soda). Select a clean, dust-free location.
Cleanliness is very important when repairing
the converter.

When a converter is to be moved or shipped
from one location to another, always be sure
_that all the fluid openings are covered. Water
or foreign material entering the converter will
cause serious damage, The teeth of the con-

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

verter drive housing (5) must also be protected
from damage.

1. Place the converter on a bench so the drive
housing (5) is up. Block under the housing (31)
to clear the output flange (20).

2. Remove the six cap screws and lock washers
securing the input drive hub (1) to the drive
housing and remove the hub and shims (1A).
Keep the shims with the hub to facilitate reas-
sembly (Illust, 5).
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3. Bend back the tabs of the locking plate (1B).
Remove the three cap screws and lift off the
locking plate and retainer washer (2) (Illust. 5).

HYDRAULIC TORQUE CONVERTER

Section 5

4. Insert two eyebolts into the drive housing
and lift the drive housing with the impeller,

Input drive hub.

Shim

Locking plate.

Retainer washer.

Turbine hub bearing.

Drive housing.

Turbine.

Thrust washer.

Snap ring.

Dowel,

Stator.

Impeller.

Input pump drive gear.

Gear retaining nut.

Accessory drive gear.

Impeller hub bearing.

Accessory driven
gear. (MODEL 250
Loaders Only.)

washer

IHust. 5
Removing the Input Drive Hub and Shims.

Retainer

16.
17.
18.
19.
20,
20A,
21.
22,
23,
24.
25,
26,
217.
28.
29.
30.

Drive

Legend for Illust, 4.

Seal ring.

Ground sleeve hub.
Locking plate,

Retainer washer.
Qutput flange assembly.

Dust shield (if equipped).

0Oil seal.

Bearing retainer.
Gasket.

Qutput shaft.

Output shaft bearing.
Input pump.

Snap ring (if equipped).
Pump "O" rings.
Pump inspection cover,
Cover gasket.
Housing.

32.
33.
34,
35,

36.
37.

38.
39.
40.
41,
42.

Page 7

Housing "O'" ring.

Seal ring.

Snap ring.

Accessory driven gear
bearings. (MODEL
250 Loader Only.)

Snap ring. (MODEL
250 Loaders Only.)

Snap ring. (MODEL
250 Loaders Only. )

Nut.

Converter vent pipe.

Elbow.

Reducer bushing.

Turbine hub snap ring
(if equipped).

Hlust. 6
Lifting the Drive Housing from the
Converter Housing.

onto the bench. Remove the hoist and eyebolts

is down.

stator, and turbine assemblies from the con-

verter housing (Illust., 6). Lower the assembly

and turn the assembly over so the drive housing

(Continued on next page)
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Page 8
5. DISASSEMBLY - Continued

(Ref. Nos. Refer to lllust. 4)

Accessory
drive gear

¥

CEA.83497 ' .
‘\.,“ N .
hL LI T

Illust. 7

Removing the Impeller.

5. Using an air gun, remove the cap screws
securing the impeller (10) 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).

;Thrust
washer

- g
Y enmpprre®

Iiust. 8
Removing the Stator.

1S5-1050-1 (Rev. No.1l) 9/69

i
Impeller
hub bearing
- et

)

§

I

“CEA-83499

tHust, 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

" housing

Illust. 10
Removing Bearing Outer Race Retaining Ring.
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Page 9

Must. 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.

Turbine

tlust. 12
Removing the Turbine Hub Bearing.

fllust. 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)

OQupur flange
and dust shield
- assembl

IHust. 14

Removing Retainer Washer Mounting Screws.
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5. DISASSEMBLY - Continued

(Ref. Nos. Refer to lllust. 4)

Gasket

CEA-33709

Hlust. 15
Removing the Output Shaft Bearing Retainer on
Units with Metal Face Type Qil 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). Ifjoil seal replacement
is necessary, the seal stator 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.

lust. 16
Removing the Bearing Retainer Shims.

I1SS-1050-1 (5-68)

IHust. 17
Removing the Turbine Hub Snap Ring.

12. Remove the bearing retainer shims (1A)
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., 18).

CEA-83719

lust. 18
Removing the Output Shaft.
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Split collar Driver

puller plate 4

CEA-83712

Hlust. 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. Position a drift in the pump idler gear
opening to keep the drive gear (11) from turn-
ing and remove the gear nut (12). (Illust. 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

~ .
N cragan

Hlust. 20
Removing the Input Pump Drive Gear Nut.

Page 11

CEA-83714

Itlust, 21
Removing the Input Pump.

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

l6. 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 (Illust. 21).

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

(Continued on next page)

CEA-83715 7

IHust, 22
Input Pump Removed.
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5. DISASSEMBLY - Continued

(Ref. Nos. Refer to Illust. 4)

Hllust. 23
Removing the Equipment Pump Accessory
Gear 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 (Illust, 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

Hiust. 24
~ Removing the Equipment Pump
Accessory Gear.

1SS-1050-1 (5-68)

Ilust. 25
Removing the Equipment Pump
Accessory Gear Front Bearing.

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 "O" 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, Illust, 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."
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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 (204,
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 -25°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 "O" ring (28) into the bore of the
housing (31) and coat the bore and "O'" ring
lightly with heavy grease. Install the "'"O" ring
(28) on the input pump body against the pump
cover (Illust. 22),

Page 13

Hlust. 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 to-force
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. -1bs.

(Continued on next page)
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7. REASSEMBLY - Continued
(Ref. Nos. Refer to lllust. 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.)

PA-783

Hlust, 27
Installing Input Pump Gear Snap Ring
Using Assembly Tool, 1 020 449 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. Install the piston 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 s;n.ap 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

1S5-1050-1 (Rev., 3 7-71}

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

UNITS WITH METAL 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 lead (approximately 1/16 inch thick)
on the bearing cup.
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Install virgin
lead here q i

LA

1PA-82481

Hlust. 28
Cross Section of Output End of Torque
Converter (Metal Face Type Oil Seal Shown,
Lip Type Qil Seal Similar).

1. Output flange, 4. Converter housing,.
2. Bearing retainer, 5. Output shaft.
3. Ground sleeve hub,

(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, Illust. 4) to be
installed between the output shaft bearing
cup and the retainer,

NOTE: The shim pack should never be the
same or greater than the thickness of the
gap measurement (compressed lead).

12, Install the shims (1A) 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,

Page 15

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).

Bearing
driver

Hlust, 29
Installing the Impeller Hub Bearing.

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

9).

NOTE: Be sure to torque the accessorydrive
gear mounting cap screws from 27-30 ft, -
lIbs. 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, Using a 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 Illust. 4)

Place the thrust washer on the stator dowel
(8 A) and place the assembly into the turbine so
the thrust washer is down (Illust. 8).

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 (1B) on the output shaft and secure with
the three cap screws., Bend up the tabs of the
locking plate (Illust. 5).

Hlust. 30
Checking Input Drive Hub Gap.

22, Install the original amount of shims (1A)
and the input drive hub (1) and tighten the

I1SS-1050-1 (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 (1A) 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 "O'" ring (32) on the housing
flange,

8. INSTALLATION
(Ref. Nos. Refer to 1llust. 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 passages.

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 "O'" 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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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.

‘ CAUTION: REMOVE THE WIRE USED

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 base. Be sure the "O' 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. -ibs.

torque on hex-hd type hold-down bolt or from
10-15 ft. -1bs. 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)

TD-20 SERIES B, 250 AND 250 SERIES B LOADER POWER SHIFT TRANSMISSION SERVICE CHART

I

HI-LO SHIFTER LEVER SPRINGS

Free Length Test Length Test Load  No. of
Inches Inches Pounds Coils
Poppet:
2 1% &7 12%
Poppet lock:
1'% 1 3 12

Reverse clutch shaft end play

(Inch) v eveennnnen .. .030-040
(Refer to manual text for instruc-
tions.)

Firse speed gear
and d?:m\ :u“mbly

Clutch pack gear and drum assembly
end play (inch):

New clutch pack assy...... .010-.030
Used clutch pack assy...... .010-.040

(Refer to manual text for instructions.)

HI-LO SHIFTER FORK AND DRIVING GEAR

Inspect the hi-lo shifter fork fingers for misalign-
ment or wear and the shifter fork slot in the
driving gear for wear.

1. Width of shifter fork fingers (Inch). .365-.375
2. Width of slot in driving gear {inch). .380-.390

PRINTED IN UNITED STATES OF AMERICA

185-1050-1 (Rev. No.1l) 9/69

Section 6

CLUTCH SHAFT

Using an oilstone, remove any burrs
that might damage sealing surfaces
or increase wear to close tolerance
parts.

CLUTCH PLATES

inspect clutch plates for excessive wear
and warpage.

Mini allowable for internally
splined bronze clutch plates {Inch).. .008

thi el

FIRST AND SECOND SPEED DRIVE GEAR,

2. First and second speed drive gear bushing

(If equipped):

Inside diometer {assembled in

gear) (Inches)............ 2.254-2.257

Maximum allowable running clearance

{inch) covviiiniiiinnnnnnnnns 009
3. Thrust washer minimum allowable

thickness (Inch):

First speed drive gear........... 388

Second speed drive gear......... 054

BUSHING AND THRUST WASHER

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

CEA-84393 8
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TRANSMISSION (POWER SHIFT)

Section 6

1. DESCRIPTION

The power shift transmission is designed to
provide high speed shifting by the use of hy-
draulic actuated clutches, The transmission
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-lo shifting lever
(9, Illust. 9) mounted on the transmission front
cover,

The transmission is coupled, by a universal

joint, to the torque converter which is attached
to the flywheel on the engine. Gears are

Steel clutch plute

Drive gear and drum
Accelerasor

Buacking plate h ,
: piston cavity

LAY

RSN {1

cavity

Sintered bronze
vlutch place

Force piston
Accelerator piston

Page 1

mounted on four shafts; the reverse clutch
shaft, the forward clutch shaft, the spline shaft
and the bevel pinion shaft.

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 oil

(Continued on next page)

Clureh plate retainer

cAvceleraror piston cavity

Eorce piston

Piston cenreriag spriags
Centering
spring

retaioer

{ %gx(@h 5 hﬁf[

Hlust. 1
Flow of Oil Through Clutch in Neuvtral Position.



TRANSMISSION (POWER SHIFT)

Section 6

Page 2
1. DESCRIPTION - Continved

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

Beve! 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,

Main apply
force piston

Accelerator

g ’ cavity
piston.cayvey

Accelerator

. piston cavity

m Fill pqgssu:gl .

Hust. 2
Flow of Oil Through Clutch|in Travel Position.

ISS-1050-1 (Rev. 2) 10-70
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TRANSMISSION (POWER SHIFT)

Section 6

Forward and Reverse Hydraulic
Clutch Operation

The hydraulic clutch is actually two clutches on
a common shaft 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 pisten 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

Page 3

tube pressed in the clutch shaft 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)

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



TRANSMISSION (POWER SHIFT)

Section 6

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-
celerator piston to push the guide pins (knock-
off dowel pins on clutch packs with swagged
type guide pins) against the opposite accelera-
tor piston, vositioning 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. Simultaneously, 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 pressure on the applied clutch is re-
leased and oil pressure in the disengaging
clutch is regulated by the lube pressure sys-
tem. An immediate pressure drop occurs
within the disengaging accelerator piston cavity
(A). Simultaneously, 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-1050-1

(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-lo 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 transmission, 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

"‘ued on page 6)
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TRANSMISSION (POWER SHIFT)

Section 6

Page 6
1. DESCRIPTION - Continved

Hydraulic Oil Flow (lliust. 4)

(Mechanically Controlled Transmission) - Continved

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-
jRlve is in the neutral position, as shown in
¥4, the main oil pressure 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 pres-
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, "

Hydraulic Oil Flow (Illust. 5)
(Hydraulically 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

ISS5-1050~1 (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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TRANSMISSION (POWER SHIFT)

Section 6

Page 8
1. DESCRIPTION - Continued

Hydraulic Oil Flow (lliust. 5)
(Hydroulically Controlied 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 covered by the 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 pressure 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 (o0il 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 ASSEMBLY: 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

8

Transmission

Type o v v o e e e e e e e e e e e e e e e e

Power shift

Number of forward speeds ., . . ... ... .... e e e e e e s e e e e e e e e e e .. 2%
Number of reverse speeds , . . ... ... .... 2%

*Actually four speeds when used in conjunction w1th the hi-lo shifting mechanism.

Forward and Reverse Clutch Packs
Number of internal splined clutch plates (sintered bronze) . . . . . . . . . . . . .. 18
Number of external splined clutch plates (steel) ., . .. .. e e e e e e e e e e e e e 16
Minimum allowable thickness for internally splined bronze clutch plates, inch « ... .088
Reverse clutch shaft end play, inch . . . . . . . . v 0 v v v v Ve v e e e e e e .030 - . 040
First speed drive gear thrust washer minimum allowable thickness, inch . . . + . . . . . . 388
Second speed drive gear thrust washer minimum allowable thickness, inch . .. ... .. . 054
First and second speed drive gear bushing inside diameters -
(assembled in gear), inches (if equipped) . . v v v v v h v h e e e e e e e 2,254 - 2,257
First and second speed drive gear bushing maximum allowable
running clearance, inch (if equipped) . . . . ... .. ... ot e s e e e e . . 009

Gear and drum assembly end play:

New clutch pack assembly (inch) . . . ... .. ... e e e e . e .010 - . 030

Wsed clutch pack assembly (inch) . . . . . .. ... ... .. . .010 - . 040

Hi-Lo Fork and Driving Gear

Width of slot in driving gear, inch , . . . . ... . .. e e e e e e e e e e .380 - .390
Width of shifter fork fingers, inch . . . . . . .. .. ... ... . e .. .365 - ,375

IS5-1050-1 (5-68)
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Section 6
Page 9
Springs
Free Length Test Length Test Load Number
Inches Inches Pounds of Coils
Main regulating valve:
Main spool valve spring
(internal) ., . ... ..... b59/64 21/32 3-1/2 - 4-1/2 12
By-pass valve spring. Approx. 3-21/32 2-15/64 74-1/2 to 82-1/2 10-3/4
Main regulating spring
(outer). + « « . . . e v ... 3-21/64 2-5/32 121 - 134 10
Main pressure regulatmg
spring (inner) , , . . . ... 3 2-5/32 43 13-1/2
Lube valve spring ...... 4-1/8 2-13/64 13-1/2 - 15-1/2 15
Pilot control valve
indexing springs . . . . . .. . 31/32 21/32 18-3/4 10

Range selector valve
centering springs (hydrau-
lically operated valve) . . . . . 1-11/64 1 20 6

Range Selector Valve
{mechanically operated):

Detent spring . . . . . . . . 1-3/8 57/64 15 - 17 10

Wiper spring .. .. ... . 15/16 11/16 3-4 5
Hi-lo shifter lever poppet spring 2 1-11/32 67 12-1/2
Poppet lock spring. . . . . . . . 1-15/16 1-1/2 31 12
Clutch pack release spring

Inmer . . .. ... . ..... . 299 .180 2 7

Outer . . . . . ... .. ... . 250 . 180 12 4

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

Spline shaft nUt . . o 4 & v 4 4 6 4 o s 0 e s e e s e s e e s e s e e e e s e e e e e e e 500 to 550
Bevel pinion shaft frontnut ., . . . . . . .. .. ¢ e e s e e e e e e + v+ s e s ... 500tob50
Bevel pinion shaft rear nut . . . & v v ¢ v i b e e e e e e e e e e e e e e e e e e e 500 to 550
Bevel pinion shaft front bearing retainer . . ... .. .. 6t t e e 4 e e e e s e 300to 350
Transmission pressure filter hold-down bolt; (Hex head type) ............. 55 max.
(Crossbartype) « v v« v ¢ v o s o o o o 10 - 15
Safety filter mounting bolts . . . . . . . ¢ v s it i 0 e i s e e e e e e e e e e e e 23 - 26
Suction filter mounting bolts:
K T 8 <Vt 23 - 26
L <Y~ < 56 - 63
Range selector valve range spoolplugs . . . « . . ¢« v ¢ v v v v o e e e e o . e . 5-17
Pilot control valve detent housing cap screws . . . ¢« + « + « + e e e e e e e e s 19 - 21
Pilot control valve spool extension . . . . . o v e e u e e e e S e e e e e e e e 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 1, "GENERAL."

3. CHECKING MECHANICAL PROBLEMS
PROBABLE CAUSE REMEDY

Main Oil Pressure Gauge Shows Low or High Pressures

1. Pressure gauge malfunction. . . . . . . . . Replace gauge.

2. Plugged suction or pressure filter , ., ., . . Clean suction filter. Replace pressure filter
element,

3, Air leakage at suction filter . . . . . . . . . Tighten fittings or replace '"O'" rings.

4, Air entry into suctionline. . . .. . . .. B Replace Marmon clamp gasket (if equipped).

Replace "O'" rings in system,

(Continued on next page)
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3. CHECKING MECHANICAL PROBLEMS - Continved

PROBABLE CAUSE

REMEDY

Main Oi! Pressure Gauge Shows Low or High Pressures - Continued

Main regulating valve springs
malfunctioning , . . . . ... ... ....
Wrong number of washers at main regulat-
ing valve spring locating . . .., ... . .
Binding of lube valve, by-pass valve or
main pressure valve in regulator housing .
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

Contaminated or restricted oil lines . . . .
Shims or '""O" ring leaking at reverse

clutch shaft manifold, . . .. .. ... ..
Tachometer drive plug "O" ring leaking . .
""O'" ring at clutch shaft end cover leaking .
Oil leakage past cover and case gasket at

reverse manifold ..., .. ... .....
Hook type seal rings on shaft leaking . . . .
Clutch piston seal ring leaking

Clean or replace oil lines.

Replace with new shims or "O'" rings.
Replace "O'" ring.
Replace "O'" ring.

Replace gasket,
Replace seal rings.
Replace seal ring.

% Slow or Erratic Clutch Engagement

Lowoillevel . ... ... v v v ..
Clogged filters . « + v v v v v v v v v v v v,

Faulty hydraulicoilpump . . .« v . v . . .
Internaloilleaks . . . ... ... .....
External oilleaks . . .. .. ... .....
Low main oil pressure . . ... ... ...

Selector hand lever improperly adjusted
(mechanically controlled transmission) . .
Contaminated or restricted oil lines
Binding of main pressure valve in
regulator housing. . . . . ... ... ...
Range selector valve wiper seal ring
leaking (mechanically controlled
transmission). . . . . . .0 00w,

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.

Replace seal ring.

Noise in Transmission

Bearings worn or broken. Worn drive gear
and drum bushings or roller bearings . . .
Foreign material in oil

Gears badly worn ., ., . ., . . . ..
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

Cloggedoilcooler . . . . . . v v v v v v v
Improper tractor operation ., . . . .. . ..
Improper torque converter operation . . . .

Low or high oillevel. . . . . ., .. .. ...

ISS-1050-1 (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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PROBABLE CAUSE

. Ollleakage . « o o o ¢ ¢ o s o s o o o s o s o

o »

Faulty thermo by-pass valve (if equipped) .

Faulty hydraulicoilpump . « « « + + + + « &
Temperature gauge malfunction. . « . + « .
. Air entry into suction line. . . .

O 0~
o

4, REMOVAL

NOTE: It is suggested that Par. 3, "CHECK-
ING MECHANICAL PROBLEMS" be reviewed
and the pressure checks in Par. 10, "CHECK-
ING TRANSMISSION OIL PRESSURE' be

taken before removing the transmission. In
this manner, hydraulic malfunctions can be
pinpointed and corrected at time of teardown.

BLADE HAS BEEN LOWERED TO THE

‘ CAUTION: BE SURE THE BUCKET OR
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, lines and connections and
replace parts as necessary.

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

Replace worn parts or replace pump.

Replace gauge or sending unit.

Replace Marmon clamp gasket (if equipped).

Replace "O'" 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).

Control tower hydraulic manifold.
Steering brake pull rod.

Main regulating valve assembly.
Battery support.

. Steering booster return spring.

.

U W N -
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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 WITHOUT DECELERATOR CYLINDER:
Disconnect any linkage necessary to facilitate

removal of the platform support (2, Illust. 8).
Remove the cap screws and washers securing

the platform support to the front. frame and re-
move the support with linkage attached.

8. VERTICAIL 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, Ilust. 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 hose connection and remove the inlet tube.

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

Illust. 7
Transmission and Torque Converter
Hydraulic Piping for Earlier Units
(Loaders Shown, TD-20 SERIES B Similar).

Inspection cover.

Platform support.

Flexible coupling,
Equipment pump inlet tube.
Decelerator cylinder lines.
Decelerator cylinder.
Suction filter.

Filter case.

Filter inlet hose.

Pick-up lever rod.

OV WJO UV W+~

—

TD-20 SERIES B ONLY: Disconnect the equip-

ment pump inlet and outlet lines at the pump.
Disconnect the inlet tube {4, Ilust. 8) at the
connecting hose (5) and remove the inlet tube.

13. VERTICAL PRESSURE FILTER: Discon-
nect the pressure filter inlet hose (9, Illust. 7
or 8) at the filter base. Disconnect

PRINTED IN UNITED STATES OF AMERICA
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CE-90765

Hlust. 8
Transmission and Torque Converter Hydraulic Piping for Later Units
(TD-20 SERIES B Shown, Loaders Similar).

1. Inspection cover. 6. Hi-lo 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 hose.

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, Ilust, 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 facilitate con-
verter removal.

(Continued on next page)
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-4. REMOVAL - Continved

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 "O" 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-lo
shifter housing and remove the range selector
valve with manifold (1, Illust, 6) and hoses
attached.

5. DISASSEMBLY

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

1. MECHANICALLY CONTROLLED TRANS-
MISSION: Disconnect the shifter lock tube (17)
from the hi-lo 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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1. Hand lever ball. 11.
2, Clamp. 12,
3. Boot. 13,
4, Clamp. 14,
5. Spring stop. 15,
6. Spring. 16,
7. Washer, 17.
8. Swivel cap. 18.
S 9. Hi-lo shift lever. 19.
10. Lever housing. 20,

% Used with mechanically controlled transmission only,

Hlust. 9
Exploded View of Transmission Hi-Lo Shifting Lever and Linkage.

Poppet guide pin,
Plug. 3

Gasket,

Poppet spring.
Poppet.

Poppet lock.
Shifter lock tube. *
Nut, *

Elbow, *

Nut, *

21.
22,
23,
24.
25,
26,
217.

28,

Connector., *

Tee, *

Nipple, *

Gasket.

Bushing.

Swivel shaft.

Transmission
cover,

Plug.

29.
30,
31.
32.
34.
35,

36,

Page 15

Dowel pin.

Gasket.

QOil screen.

Transmission case.

Gasket.

Hydraulic valve
spacer,

Transmission case
"O" ring.

Poppet lock spring.
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5. DISASSEMBLY - Continued

Hi-Lo Shift Lever Assembly - Continued
(Ref. Nos. Refer to lllust. 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
housing (Illust., 10).

Shifrer
poppere

" CEA-83689 assembly

Hlust. 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}).

Must. 11
Removing the Bevel Pinion Rear Nut.

ISS-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 "O" rings and seal-
ing rings. Remove the '"O' 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. '

Hlust. 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 ""O'" rings (49) and a seal-
ing ring (48) are used with the manifold to seal
off the oil passages (Illust. 29).

v10 Remove the cap screws and washers se-
‘€uring the spline shaft bearing cap (Illust, 13)

to the front cover and remove the cap with
sealing ring,

PRINTED IN UNITED STATES OF AMERICA



TRANSMISSION (POWER SHIFT)

Section 6

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, 13).

Hlust. 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 "O"
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. 14).

Splinc shafr
ut

CEA-83685

iHust. 14
Removing the Pinion Shaft Front Nut.

Page 17

To remove the spline shaft nut (Illust. 14), 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. 15).

Hust. 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, 16).

(Continued on next page)

CEA-83627

lilust. 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,. Iust, 18
Removing the Shifter Fork Lock Screw.

> |

NOTE: 1If the transmission case and cover will

not separate easily, insert two puller screws CAUTION: BE CAREFUL WHEN PER-
in the holes provided in the cover until the case FORMING THE FOLLOWING STEP AS
is free of the cover dowels. THE PINION SHAFT AND FORWARD

CLUTCH SHAFT ARE ONLY HELD IN THE
COVER BY THE PRESS FIT OF THEIR
FRONT BEARINGS. IT MAY BE 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

T CEA-83628

A |

Hlust. 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 - : } N / \
cover. The front bearing outer races of these Hlust. 19
shafts will remain in the front cover (Illust. 19). . Removing the Spline Shaft,

ISR 1 050-1 (ReV. 3) 7-71 PRINTED IN UNITED STATES OF AMERICA
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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).

Bearing
retainer

IHust. 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 "O'" 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 (Illust, 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 partis 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 "O" ring (16) and oil seal
(150015A), 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 (Illust,
30).

QOil seal

{
! ;. @‘\ housing

Baﬁ
cage

P CEA-83633

Hlust. 21
Removing the Pinion Shaft Front
Bearing Assembly.

Hlust. 22
Removing the Forward Clutch Shaft Oil Seal
Rotor (Shafts with Metal Face Type Qil Seal).

24. Support the shaft and cover assembly in a
press on the reverse drive gear and press the
shaft trom 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 - Continuved
Transmission Case and Cover - Continved

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.

Removing the Forward Clutch Shaft,

Spline Shaft
(Ref. Nos. Refer to lllust. 27)

Front bearing inner race

Hi-lo Second speed

drivin PR
Snap & driven gear
ring
ﬂ"“ , '—. - . % / R 1
¥L = s Snap
Rear bcaring‘F:;[\specd ring ring
inoer race  driven gear 1PA-66316
IHust. 24

Spline Shaft Assembly.

25. Install a bearing split collar piller plate

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 sha®

IS5-1050-1 (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).
protect the shaft.

Use a driver to

tllust. 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.

range
driving
gear

Hiust. 26
Removing the Second Speed Driven
Gear Inner Snap Ring.
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Hi-lo shifter fork.

Hi-lo shifter shaft.

Snap ring.

Rear bearing,.

Spline shaft.

First speed driven gear.
Snap ring.

Driving gear.

. Snap ring.

.

OO0 bW

[erpre—
—_ O

. Front bearing.
. Nut.

—
n

Pinion Shaft

. Second speed driven gear.

(Ref. Nos. Refer to tllust. 27)

21.
22.
23.

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

Sealing ring.

. Bearing cap.

. Plug.

. Gasket.

. Front bearing retainer.
. Sealing ring.

. Nut.

. Double-row taper roller

bearing.
Lock.
Bearing cage.
Shim.

Bevel pinion

torch on the gear hubs.

not heat to more than 400°F.

NOTE: If difficulty is encountered in remov-
ing the high or low range driven gears, use a
Care must be taken
that heat is uniform all around the hub and
kept away from the gear bores or shaft.

splines

Do

(Continued on next page)

jnner ruce

Rear bearving

Low range
driven gear
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Sealing ring.

. Front spacer.

. Rear spacer.

. High range driven gear.
. Low range driven gear.
. Pinion shaft.

. Locating pin.

. Key.

. Snap ring.

. Rear bearing.

. Pinion.

. Nut.

Front bearing
riding surfaces
Rear spacer

Frant
High range spacer
driven gear IPA-66317A
lflust. 28

Bevel Pinion Shaft Assembly,
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5. DISASSEMBLY - Continued

Pinion Shaft - Continued
(Ref. Nos. Refer to 1liust. 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 1llust. 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.,

High range
driven gear

Removing t

(Continued on page 25)

Legend for Illust, 30,
1. Backing plate, 18, Drive yoke, 34
1A. Snap ring retainer. ¥ 18A, Drive yoke. 35
2. Snap ring. 19. Clutch plate.
3. Snap ring. 20. Clutch plate. 36
4. Hub retainer. 21. Dowel pin. * 37
5. Clutch spacer. 21A, Cap screw. 37TA
6. Thrust washer, 22, Clutch hub assembly., 37B
7. Washer spacer, 22A, Hub, 38
8. Second speed gear and 22B. Return spring. 39
drum assembly, 22C, Spring retainer, 40
9. Bushing (if equipped). 22D, Plate retainer, 41
9A. Roller bearings (if equipped). 23. Seal ring. 42
10, Thrust washer. 24. Snap ring.
11. Snap ring. 25, Force piston, 43
12, Reverse drive gear, 26, Seal ring, 44
13. Bearing. 27. Snap ring, 45
14. "O" ring (used with metal 28, Seal ring. 46
face type oil seal only), 29. Accelerating piston. 47
14A. Wear sleeve (used with lip 30. Disc valve. 48
type conversion oil seal), 31. Reinforcing disc. 49
15, Lip type conversion oil seal, 32. Dowel pin. 50
15A. Lip type oil seal. 32A. Guide pin, 51
16, "O" ring. : 33. "O" ring.
17. Housing, 52.
17A. Housing.

* - Not used with splined backing plate.

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

Low range
driven gear

Iust. 29
he High and Low Range
Driven Gears.

. Plug.

. Dowel pin (used with metal
face type oil seal only).

. Key,

. Separator plate.

. Dowel pin.

. Spring pin (if equipped).

. Shaft,

. Shaft tube,

. Plug.

. Piston housing.

. First speed gear and
drum assembly,

. Thrust washer,

. Bearing.

. Snap ring.

. Sealing ring,

. Sealing rings.

. "O'" ring,

. Hydraulic manifold.

. Sealing ring.

. Clutch pack release

spring (inner).

Clutch pack release

spring (outer).
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(O

50

51 52

4
9

/T

8
49 19 53 20 2

36 3035 34 33 32 3031 2}9

W

41A

24 254 25C 26
| 2381250 l
~ @0 Ob
24 A 25
47 46 45 44
=000 |

Backing plate,

Snap ring retainer. *

Snap ring.,

Snap ring.

Hub retainer.

Clutch spacer.

Thrust washer.

Washer spacer,

Second speed gear and
drum assembly.

9. Bushing (if equipped).

Roller bearing (if equipped).

10. Thrust washer.

Reverse driven gear.

Bearing.

13. Snap ring.

Sealing rings.

15, "Q" rings.

Tachometer drive plug.

Snap ring.

18, Shims.

19. Hydraulic manifold,

—

WO O W NP

-

1Hust. 31
Exploded View of Reverse Clutch Shaft.

20,
21,
22,
23,
24.
24A,
25,
25A,
25B.,
25C,
25D.
26.
27,
28.
29.
30.
31.
32.

Gasket,
Plug.

Clutch plate.
Clutch plate,
Dowel pin. ¥
Cap screw.

Hub,

Return spring.
Spring retainer.
Plate retainer.
Seal ring,

Snap ring.

Force piston,
Seal ring.

Snap ring.

Seal ring.
Accelerating piston.
33, Disc valve,

34, Reinforcing disc.

35, Guide pin.
36, "O" ring.

% - Not used with splined backing plate.

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

Clutch hub assembly.

Shaft tube.

Key.

Shaft,

Separator plate.

Dowel pin.

Spring pin (if equipped).

Piston housing.

First speed gear and
drum assembly.

Thrust washer,

Bearing.

Snap ring.

Plug.

Sealing ring.

"O'" rings.

"QO" ring.

Dowel.

Flexible drive.

Flexible drive shaft seal.

Clutch pack release

spring (inner).

Clutch pack release

spring (outer).
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5. DISASSEMBLY - Continuved
Forward and Reverse Clutch Shafts - Continved

(Ref. Nos. Refer to lllust. 30 ond 31)

Clutch drum
and gear assembly

Front

bearing

Thrust washer cone
: - Snap ring

Rear

! \ Reverse

. N.,,.‘ .
T g driven

washer speed  Piston Second gear
gear housing speed gear 1PA-66319
Ilust. 32

Reverse Clutch Shaft Assembly.

Clucch drum and gear assembly Thrust washer

Rear bearing conc

Snap ring

Thrust washer  Fipge
- .
speed Piston housing

gear Second

drive gear
speed gear

IPA-66318

1llust. 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) (Illust. 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 DRUM ASSEMBLY 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 (Illust, 35),
Remove the two caged roller bearings (9A).

Page 25

Front bearing
inner race

CEA-83596

llust. 34

Removing the Reverse Driven Gear.

Second speed
drive gear
and drum
assembly

CEA-83584

Hlust. 35
Removing the Second Speed Drive
Gear Thrust Washer,

GEAR AND DRUM ASSEMBLY 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 from 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).

(Gontinued on next page)
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5. DISASSEMBLY - Continved

Forward and Reverse Clutch Shafts - Continued
(Ref. Nos. Refer to 1Hlust. 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).

Hub
retainers

~ CEA-83588
A ¢

HHlust. 36
Removing the Clutch Hub Retainers.

CEA-83589
llust. 37
Removing the Clutch Hub Assembly.

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

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), thrust
washer (6) and the clutch spacer (5).

NOTE: Do not remove the bearing inner 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.

Drive gear and .‘
drum assembly -

’I‘hrusf

washer

Hlust. 38

Removing the Rear Bearing Inner Race.

39, Place the shaft assembly 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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Force
piston

Piston
housing

L4

\W * CEA-83591

Hlust. 39
Removing the Force Piston Snap Ring.

4l. To prevent damaging the lathe cut seal
ring (26 or 29) on the force piston and the ''o"
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 "O" 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 "O" 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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CEA-83587

tilust. 40

Removing the Force Piston.

Special
snap ring -

pliers

Accelerator
piston

CEA-83601

IHlust. 41
Removing the Accelerator Piston Snap Ring.
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5. DISASSEMBLY - Continued

Forward and Reverse Clutch Shafts - Continued
(Ref. Nos. Refer to lllust. 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

(llust. 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.

Knock-off

/dowcl pin

Iliust. 42
Removing the Disc 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

1S$-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

1Hust. 43
Removing the Clutch Hub Spiral Snap Ring.

' IPA-67375

Iust, 44
Removing Clutch Hub External Snap Ring.
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_ Doe pin

&r

IPA-67376

fllust. 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 holes 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

Page 29

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-lo 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 hi-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
"O'" ring. Reinstall the drive plug with ""O"
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 of the gear is free of burrs’ nicks and
sharp edges.

immediately upon release. If any components

of the hub assembly are not functioning properly. (b) Lubricate bushing O.D. or gear bore

replace the complete hub assembly. with engine oil before pressing bushing
into place.

9. Inspect the "O'" rings, sealing rings, rein-

forcing disc and disc valve of the forward and (c) Press bushing into place until end of
reverse clutch packs for wear or damage and bushing is . 030 of an inch below the edge
replace parts as necessary. of the gear hub thrust surface (opposite

to clutch drum).
NOTE: Do not mistake the loose appearance

of the separator plate "O'" ring as being (d) Check bushing I.D, (refer to Par. 2,

stretched or deformed. It has been manufac- "SPECIFICATIONS'").

tured with a greater circumference than the

separator plate. 13. The thermo by-pass valve is unnecessary
in the hydraulic systems of the torque conver-

10. Inspect the clutch plates for excessive ter and transmission and it is suggested that it

wear or warpage and replace if necessary. be removed. Remove and add parts as follows

(Refer to Par. 2, "SPECIFICATIONS" for to operate the hydraulic system without a

wear tolerance of bronze clutch plates.) thermo by-pass valve (refer to Illust. 47 and

legend for new parts).
11. Using an oil stone, remove any burrs that
might damage sealing surfaces or increase (a) Disconnect the two oil cooler hoses
wear to close tolerance parts (Illust. 46). 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)
CEA-83606 and connect the elbow to the adapter.
Secure the clamp (2) to the safety filter
mounting bracket.

Iust. 46
Removing Burrs from Clutch Shaft.

14. Flush and clean all oil lines and the oil

coolers to assure a clean hydraulic system.
12. DRIVE GEARS EQUIPPED WITH BUSHINGS:

Inspect the first and second speed drive gear '
bushings for scoring or excessive wear. Meas- 15, LIP TYPE OIL SEAL: If the oil seal used

ure the shaft O, D. where the bushing rides and at the front of the forward clutch shaft needs

the bushing I. D. Subtract the shaft dimension replacement, refer to Par. 7, "REASSEMBLY"
from the bushing dimension to obtain the running under "Transmission Ca.se and Cov?r” for the
clearance. If the running clearance exceeds proper method of installing a new oil seal.

that shown in Par. 2, '"SPECIFICATIONS" the o
bushing should be replaced. If the bushing needs METAL FACE TYPE OIL SEAL: If this oil

replacement, install a new bushing as follows: seal (used‘on earlier t1:ansmis§ions) was found
to be serviceable, the instructions on the proper

method for handling this oil seal must be fol-
{a) Check the drive gear bore for scoring lowed (refer to Par. 7, "REASSEMBLY" under
or galling. Check that the leading chamfer "Transmission Case and Cover!').

ISS-1050-1 (Rev. No.1l) 9/69 PRINTED IN UNITED STATES OF AMERICA
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ﬁJ CEA-84395

Hlust. 47

Hydraulic Hose Connections without Thermo By-Pass Valve.

Regulator valve inlet hose,
Hose clamp (308 576R1).
Hose adapter (606 291C91).
Elbow (296 406R91) (2 Req'd).
Qil cooler inlet hose.

G W=

Procedure for Servicing and Adjusting
Tapered Roller Bearings
(Ref. Letters Refer to lllust. 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 wedr, 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 (Illust. 48), Bottom parallels must
be of equal thickness.

3. Rotate the cones (C) to a minimum of four
revolutions in each direction.

0Oil cooler outlet hose.

Hose adapter (336 182R1).

Safety filter.

Converter-to-safety filter
inlet hose.

O 0~ O

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 = . 001 inch. If the
reading on the dial indicator shows a greater
drop than the maximum factory set end play
(.008 £ ,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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————Weight 20 lbs. minimum

——- Dial indicator .001"

=

se_ [T

or
spacer
. Cup «p”
Cones
Spacer ————— '7 “«C»
“B” ’7,
_ —Cup “AP
Parallel bu:iface
or plate
spacer > \

. S /] |
el 7777777777777 ] 7] 7777777777777 7]77777/777]77777] 7777777777777
///,//////////////////////////////
///////////////////////////////////é’
ITIVININIVIN NI NN NINININIVINININIINNINININININIVININ NN NN INTY,

IPA-66322

1lfust. 48
Adjustment of Tapered Roller Bearings.

7. REASSEMBLY

Forward and Reverse Clutch Shafts
(Ref. Nos. Refer to lllust. 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 275° F for approximately 45 minutes be-
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 350°F to 400°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-

1S5-1050-1 (Rev. No.1 9/69)

stalled below, flush with end of shaft. Be sure
the tachometer drive plug (16) with "O" ring
(15) has been installed and is held securely in
the front 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

SNNNN

/o

Separator plate

CE-87571

Hust. 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 "O" ring (33 or 36) into the groove on
the separator plate and apply a low melting,
non-fibrous grease around the "O'" ring.

8. Remove the brazing rod or "O" 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.

Page 33

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 '""O' ring.
Pull the excess of the ""O" ring into a small
loop in one area as shown in Illust. 50, pos.i-
tioning the rest of the "'O'" 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 ""O'" ring as possible
and feed the excess loop of the "O'" ring back
into its groove. Push the piston housing over
the "O" ring and the separator plate.

Piston
housing

"O" ring

‘Woodruff
key groove

L/
K

Hust. 50
Positioning ‘‘0O’’ Ring for Piston
Housing Installation.

CEA-83607

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 ""O"
ring. Rough handling of the housing can re-
sult in a broken seal ring or cut '"O' 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 the dowel pins (21 or 24) into the hub and in-
stall the backing plate so it is properly indexed
Forward and Reverse Clutch Shafts - Continued over the dowel }%igs (Illust. 45)1? Pfiaceythe snap

(Ref. Nos. Refer to Illust. 30 and 31) ring retainer or retainers (l1A) (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 (Illust. 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),

Lathe cut
seal ring

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

Piston the hub will not go down on the shaft, turn

housing the hub very slightly in either direction until
the splines engage. Do not turn the hub so
5 the two holes (refer to Illust. 52) become
0 misaligned. To do so will cock the springs,
CEA-83608 causing them to bind and even pop off their
S seats.
Illust. 51
Installing the Force Piston. 15, Compress the hub assembly to install the
two clutch hub retainers (4) onto the shaft and
As the force piston contacts the piston hook secure them with the two cap screws (21A or
type sealing ring on the clutch shaft and accel- 24A).
erator piston, rotate the piston and allow the
chamfer on the force piston to compress the Hole in Hole in sheet
sealing rings. Do not force the force piston clutch hub metal retainer

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) (Illust. 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 assem- Illust, 52
blies without the splined backing plate, position Clutch Hub Assembly.

PRINTED IN UNITED STATES OF AMERICA
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16. Assemble and install the remaining 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 (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).

19. DRUM AND GEAR ASSEMBLY WITH
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).

DRUM AND GEAR ASSEMBLY WITH 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 Illust. 53 and press the reverse drive gear
(12) or the reverse driven gear (11) over the
woodruff key.

Second speed
drive gear and
drum assembly

CEA-83611

llust. 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. DPosition 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, DRUM AND GEAR ASSEMBLY WITH
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,

DRUM AND GEAR ASSEMBLY WITH 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) (Illust.

54).
) (Continued on next page)

1lust. 54

Installing the Rear Bearing Inner Race.
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7. REASSEMBLY - Continued

Forward and Reverse Clutch Shafts - Continved
(Ref. Nos. Refer to lllust. 30 and 31)

28. Check the gear and drum assembly end
play. Move the gear and drum assembly away
from the thrust washer (10, 43 or 44) as far as
possible. Measure the clearance between the
gear and thrust washer using a feeler gauge
{Illust. 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

Hlust, 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 lllust. 27)

NOTE: Heat the inner race of the rear bearing
to not more than 300°F and the driven gears

to not more than 400° F before installing on

the shaft.

I1SS-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).

1ltust. 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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Low range
driven gear

tHlust, 57
Installing the High Range Driven Gear.

Spline Shaft
(Ref. Nos. Refer to lllust. 27)

NOTE: Heat the front and rear bearing inner
races to not more than 300°F. and the first
and second speed driven gears to not more than
400°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 (Illust,
58).

35. Install the hi-lo speed 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 (Illust. 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 ring FFee
e
e |
!lear earing i Hi-Lo
inner race by driving
x car
First speed 8
driving gear

lilust. 58
Hi-Lo Speed Driving Gear Installed.

First speed Driver

driven gea

 Second speed
driven gear

CEA-84396

Itlust. 59
Installing the Second Speed Driven Gear.
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7. REASSEMBLY - Continued

Spline Shaft - Continued
(Ref. Nos. Refer to Illust. 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 (Illust. 60).

Bearing
inner rac

[llyst. 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).

Hlust. 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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Hlust. 62
Installing the Pinion Shaft Front Bearing Cage.

Spline shaft

INust, 63

w Installing the Hi-Lo 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 hi-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).

IHust. 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.

46. Place a jack or blocks under the hi-lo
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-lo
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.

g ‘ Shifcer
' shaft

- -

O

£
WG, CEA 83595 A

Hust. 65
Installing the Transmission Case.

47, Position the transmission in the stand or
on blocks so the front cover is up.

48. FORWARD CLUTCH SHAFT WITH METAL
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 "O'" ring
(14, Illust. 30) on the clutch shaft being
sure to engage the slot in the rotor with
the locating pin (35). Install the "'O"

ring (16) on the oil seal housing,

FORWARD CLUTCH SHAFT WITH LIP TYPE
CONVERSION OIL SEAL (Refer to Illust. 66):

1SS-1050-1 (5-68)

If this seal is being installed for the first time,
be sure to remove and discard the dowel pin
(35, Illust. 30) 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 '""O'" ring on the housing.

FORWARD CLUTCH SHAFT WITH LIP TYPE
OIL SEAL WITHOUT WEAR SLEEVE: 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 "O" ring on
the housing (Illust. 30).

49. Install the oil seal housing with the seal
and ""O" ring over the forward clutch shaft and
secure to the front cover (Hlust. 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 250°F. 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).

uo” ring

Wear sleeve

Remove pin

Oil Seal

Hust. 66
Forward Clutch Shaft with Lip Type
Conversion Seal.
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CEA-83597A
®
Hlust. 67
Installing Pinion 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.

Hust, 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.

Page 41

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. - 1bs.

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. -1bs.
(Illust. 69).

60. Install the retainer plug with gasket on the
retainer (Illust. 69).

Bearing
retainer

’CEA-835:93 =
e J

llust. 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 manifold and shims. Mount the base
of a dial indicator on the front cover,
Transmission Case ond Cover - Continved place the indicator pointer on the end
of the clutch shaft and set the indica-
NOTE: If the pinion shaft front bearing, pinion tor at zero (Illust. 71). Pull out on
shaft, bevel pinion and the drive bevel gear in the clutch shaft and take a reading.
the steering planetary are to be reused, it will The difference between the proper end
not be necessary to check the pinion shaft end play (refer to Par. 2, "SPECIFICA-
clearance as long as the original shims are in- TIONS'") and the indicator reading is
stalled. However if a new or reworked bear- the amount of shims to be removed
ing, new shaft, pinion or bevel gear is in- from the shim pack. Using the re-
stalled, adjust for end clearance and backlash maining shims should obtain the
after the transmission is instalied. (Refer to proper reverse clutch shaft end play.

"STEERING SYSTEM, '" Section 7.)
. o B. TRANSMISSIONS WITH SHIMS BE-
TWEEN FRONT BEARING CUP AND

MANIFOLD FLANGE:

v Riaincr
N lock N

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.
CEA-83594 pTop pray

Hlust. 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. TRANSMISSIONS WITH SHIMS BE-
TWEEN FRONT COVER AND HYDRAU-
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 Hust. 71

torque. Remove the clutch shaft Checking Reverse Clutch Shaft End Play.
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64. REVERSE CLUTCH SHAFT: Install the 69. Install the shifter housing and gasket (24)
proper amount of shims on the hydraulic mani- to the front cover (27) and secure with cap

fold or against the front bearing cup (depending screws and washers (Illust. 73).

on transmission model), On later models be
sure the "O" rings (49) and the sealing ring (48) 70. MECHANICALLY CONTROLLED TRANS-

are properly seated to the manifold (Illust. 31). MISSTON: Connect the shifter lock tube (17) to

Secure the manifold to the front cover. Be the hi-lo shifter housing and to the top of the
careful not to damage the sealing rings on the transmission cover (Illust. 73).

shaft as the manifold is passed over them -

(Illust. 13). / ’ 'Sﬁi&“

65. Heat the bevel pinion gear to 400° F for one (n/ housing
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 NOT put the new retainer
nut on the shaft for 15 to 20 minutes or the
plastic portion of the elastic nut will melt. When
the nut is installed, tighten it from 500-550

ft. -1bs. To do this, the shaft should be held

by the torque wrench. Turn the nut with an
open-end wrench.

66. Be sure the "O' 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 (Illust. 72).

67. Install the "O" ring on the rear of the
transmission case (Illust, 72).

1ust. 73
Installing the Shifter Lock Tube
{Mechanically Controlled Transmission).

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. 1Insert 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).

Must. 72 8. INSTALLATION

Installing Forward Clutch Shaft Manifold. l. Remove the cover from the opening in the

rear main frame. Apply a thin film of Moly-

Hi-Lo Shift Lever Assembly kote type ""G" to both ends of the forward clutch

(Ref. Nos. Refer to lllust. 9) shaft,
2. Install and secure the main regulating valve
68. Install the shifter poppet (15) and spring and range selector valve assemblies to the
(14) in the shifter housing and secure with the transmission case. On hydraulically controlled
pipe plug (12) and gasket (13). Place the transmissions connect the inlet hose (6, Illust,
poppet lock (16) in the shifter housing so it en- 8) extending from the hydraulic manifold (1,
gages the poppet. Install the spring (36} and Illust. 6) to the hi-lo shifter housing.

secure with pipe plug (12) and gasket (13)
(I1lust. 10). (Continued on next page)
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8. INSTALLATION - Continued

3. Be sure the "O" ring (35, Illust. 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,

SIDE
LEF'Ii D FRONT

Connect to port onnect to port in
in left side of front of transmission

transmission case case

CE-37692

Mlust. 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.

18S-1050-1 (Rev, 3 7-71)

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.

‘ CAUTION: IT IS POSSIBLE TO CROSS

6. LOADERS ONLY: Connect the equipment
pump outlet rear tube at the control valve,
Secure the tube mounting bracket to the top of
the transmission case.

7. MECHANICALLY CONTROLLED TR ANS-
MISSION: Connect the transmission gear
selector lower links to the lever on the range
selector valve,

HYDRAULICALLY CONTROLLED TRANS-
MISSION: Install new "O" 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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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 CAUSING PERSONAL INJURY WHEN
THE ENGINE IS RUNNING.

‘ CAUTION: REMOVE THE WIRE OR

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,
INust. 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.

15. 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, Illust. 8) between the
connecting hose (5) 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. 5) 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 (5, 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 ""O'" 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. -1bs. 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, Illust.

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 (5,
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,
Illust. 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.

25, 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-!
vent the equipment hydraulic system =s dv~
scribed in the pertinent instruction manual.

(Continued on next page)
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8. INSTALLATION - Continued

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 ANY HOSES OR MAKING
ANY INSPECTIONS.

‘ CAUTION: BEFORE STARTING THE

28, Start the engine and check for leaks.

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

30. MECHANICALLY CONTROLLED TR ANS-
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 llust. 77)

BE RUNNING WHILE THE HAND LEVER

‘ CAUTION: THE ENGINE MUST NEVER
' 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

J5-1080-1 (Rev, 3 7-71)

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 Hand 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 housing.

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 lower adjusting 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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CEA-84397 -

IHlust. 75
Securing Upper Adjusting Link to
Lower Bell Crank.

ceasaers

Hlust. 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.
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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 SHOULD BE
AWAY FROM THE TRACTOR AND ALL
TOOLS AND MATERIAL AWAY FROM

TR ACKS.

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 lllust. 77)
Stall Torque Check - Continued
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.

16. Place governor hand control in fully open
(High Idle) position,

Hole for inserting "~
5/16" diameter rod o

Left hand

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 transmission is malfunctioning in-
ternally and a transmission oil pressure check
should be made as outlined in Par. 10,

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.

Equal clearance

IPAS78958

Hlust. 77

Selector Hand Lever Adjustment Points.

I1SS5-1050-1 (5-68)
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10. CHECKING TRANSMISSION OIL PRESSURE

(Ref. Nos. Refer to lilust. 78 and 79)

illust. 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.

- a P

Hlust. 79
Transmission Oil Pressure Check Points
(Transmission with Test Connection
Header Block) (Later Unit Shown,
Earlier Units, Similar).

1. Clutch main pressure, 3. Lubricating oil
2. Converter by-pass, pressure,
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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

0 to 160 psi gauge. Start the engine and check
pressure reading while shifting through the
complete shift pattern as described previously
under '""Main Pressure. ' By-pass pressure
should be from 50-80 psi in all positions except

(Continued on next page)
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10. CHECKING TRANSMISSION OIL PRESSURE - Continued 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.
"fast idle' where the pressure should be 70-110 The lubrication pressure should be 10-25 psi

Converter Inlet Pressure — Continved

psi. If the pressures are not within the speci- in all positions. If the pressure is not in this
fied range, refer to the following "DIAGNOSIS range, refer to the following ""DIAGNOSIS
CHART. " CHART."

DIAGNOSIS CHART
PROBLEM POSSIBLE CAUSE

I, Low main pressure in all speed ranges . . , 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. Low main pressure in both forward or
both reverse positions only . ., .. .. . 2. a. Damaged separator plate "O" ring,
b. Warped separator plate.
c. Leaking clutch shaft tube.

3. Low main pressure in one-speed position
only . . o s e e e e e e e e e 3. a, Worn seal rings,
b. Pipe plug in clutch shaft loose.
4. Low converter inlet pressure - « « « « « + 4 4. a. Low main pressure (see 1).
b, Worn seal rings in the converter.
c. Fatigued by-pass valve.

5. High converter inlet pressure . . . . . . . . 5. a. Stuck by-pass valve.
b. Plugged safety filter.

6. Low lube pressure . . v v v v v 4 v v v o o & 6. a. Low main pressure (see 1).
b, Fatigued lube spring.
c. Internal clutch pack leakage,

7. High lube pressure . . . .. .. ... ... 7. a. Stuck lube valve,

® - Mechanically controlled transmission only,

1SS-1050-1 (Rev. 3) 7-71
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MAIN REGULATING VALVE

11. REMOVAL AND DISASSEMBLY

(Ref. Nos. Refer to 1{lust. 81)

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,

[N

1. Remove the seat frame, batteries and bat-
tery support,

2. MECHANICALLY CONTROLLED TRANS-
MISSION: Disconnect the selector hand lever
lower adjusting links at the range selector
valve and move them out of the way.

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.

(Continued on next page)

O~ OV W -

lust. 80
Main Regulating Valve Disconnect Points
(Hydraulically Controlfed Transmission Shown, Others Similar.)

Transmission case.

Range selector valve.

Main regulating valve,

Pivot brake oil cooling tube.
Oil cooler outlet hose,

Test connection header block-

to-valve pressure tubes.

-3

Torque converter inlet hose,
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11. REMOVAL AND DISASSEMBLY - Continued

(Ref. Nos. Refer to Hlust, 81)

MAIN REGULATING VALVE

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,

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.

1.
2.
3.
4.

5
6.
7

Valve cover,

Gasket,

Plug.

Lubricating pressure
regulating valve.

Valve body.

Valve spring.

Valve spring.

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

Exploded Yiew of Main Regulating Yalve Assembly.

9.
10.
12,
13,

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

Hlust. 81

Spring washer,

Main regulating
valve assembly,

Valve.

Pin,

Ball.

Main spool valve
spring.

14,
15.

valve 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).

IPA-66252)

Gasket.

By-pass valve.

Main pressure regulating
spring (inner).

Main regulator valve
spring.

Spring washer.

Spring washer.
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MAIN REGULATING VALVE

12. INSPECTION AND REPAIR

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. REASSEMBLY AND INSTALLATION
(Ref. Nos. Refer to 1liust. 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).

Gasket

Cover
CEA-83614

Hlust, 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 (l) down until the regular cap screws
can be installed (Illust. 83).

IPA-67385

Ilust. 83
Installing Main 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
(Ilust. 84), Install the valve cover and gasket,

(Continued on next page)
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MAIN REGULATING VALVE

13. REASSEMBLY AND INSTALLATION - Continued

(Ref. Nos. Refer to Illust. 81)

By-pass

valve

spring cover
CEA-83613

Hlvst. 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.

1SS-1050-1 (5-68)

illust. 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, Illust. 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 Illust. 80, connect existing
hydraulic lines accordingly.

8. MECHANICALLY CONTROLLED TRANS-
MISSION: Connect the selector hand lever
lower adjusting links to the range selector
valve.

9. Install the batteries, battery support and
seat frame.
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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 (Illust, 88),

-Plate retaining screw—=y."
4 IPA67386

Illust. 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.

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

Illust. 89
Removing the Valve Wiper.

CEA-83620

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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Hlust. 86

Exploded View of Range 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. 1l. 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
(Ref. Nos. Refer to lllust. 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).

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,

6. Remove the seal ring (23) from the selec-
tor valve shaft. Then remove the screw (2)

securing the plate (3) to the valve cover
(Illust. 87).

(Continued on next page)

alve
plate

ik Selector
valve shaft

Seal
fiﬂg\O

1llust. 87
Removing the Valve Plate Mounting Screw.

CEA-83619
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16. REASSEMBLY AND INSTALLATION

{Ref. Nos. Refer to Illust. 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. Press in the
bearing (12) flush with the cover bore. Press
only on the 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),

Hlust, 91
Installing Yalve Wiper and Spring into
Selector 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 (1) 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 c?ap
screws and washers,

11, Connect the selector hand lever lower ad-
justing links to the selector lever. e

12, Install the batteries, battery box and seat
frame.

13, Install the rear platform (snap on type).

oY
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17. REMOVAL AND DISASSEMBLY

(Ref. Nos. Refer to llust, 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 "O" rings.

'IO\
g

T AL 33

ok

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

/

N

0 i

Large land
i _ ASSONNY AN

L

Narrow land

SANN \\\
/ Yy
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CE-90638

tHust. 92

Range Selector Valve Cross Section.

Valve housing.
Forward valve spool.
Reverse valve spool.
Lock-out spool.

W e
00~ O~

10-70
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Spring retainer,
Centering spring.
Sealing ring.

. Spool plug.

9. Plug sealing ring.
10. End cover.
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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 lllust. 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. -1bs.
torque.

2. Place the housing (1) on end so the side
with the cast letters, "R," "R1'" 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 carefully
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 "O'" 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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20. REMOVAL ing the lever gate to the housing and remove

(Ref. Nos. Refer to [llust. 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-

CE-90657

Hlust. 93

Pilot Control Valve Disconnect Points.

Pilot control valve lever,
Safety lock mechanism,
Valve body.

Mounting spacer.
Mounting cap screws.
Valve lever end pin,

N B W NV
.
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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 lllust. 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).

PRINTED IN UNITED STATES OF AMERICA
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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,

Hust. 94
Exploded View of Pilot Control Valve.

CE-89097
9. Sealing ring. 13. Indexing ball,
10. Spool extension. 14. Poppet ball.
11. Stop pin, 15. Housing cap.
12, Indexing spring. 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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23. REASSEMBLY
(Ref. Nos. Refer to lilust. 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 (l11) 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

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

17 16 15 14 13 12 n 10
CE-90639
lilust. 95
Pilot Control Valve Cross Section.
1. Spool. 7. Poppet ball. 13. Indexing spring.
2. Body. 8. Detent housing. 14. Sealing ring.
3. Back-up ring. 9. Bronze filter. 15, Sealing rir}g.
4, Sealing ring. 10. Housing cap. 16, Back-up ring.
5. Stop pin. 11. Detent sleeve. 17. Seal retainer.
6. Indexing ball. 12. Spool extension. 18, Wiper ring.
Iss 1050 1 (5 _68) PRINTED IN UNITED STATES OF AMERICA
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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. -1bs.

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 lllust. 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
(1, 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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TD-20 SERIES B AND MODEL 250 AND 250 SERIES B LOADERS STEERING SYSTEM SERVICE CHART

STEERING PLANETARY

Bevel gear carrier thrust washer thickness. .. ....ooccoreiorearraa e 091-.093
Large sun gear (42 teeth) hub OD, inches.....coveueienersineieneenns 3.186-3.184
Planet gear carrier, inches:

Bushings ID {ossembled) .. coeinviriniiiiniiiiiiiieiaiiiiieianns 5.377-5.375
Small sun gear (21 teeth) disc hub OD, inches 5.370-5.367

Disc thickness, INChu. oo ireereeeiitesrasserestssossasanrssersssaaesas 250
Planet gear cluster {small gear, 15 teeth, large gear, 36 teeth), inches:

Bore diameter. . .....ofveraneieerersccrracssseesesfiinarnias 1.3135-1.3129

Thrust washer thickness. « .o coveeeeenretnsresseestososanssessossssanes 0747
Planet gear cluster shaft diometer, inches........coooiiiiiiiiieienn, 1.000-.9996
Backlash, bevel gear with transmission pinion, inch . .............. approx. .010-.013

%/ﬁl,»'\:y

PIVOT BRAKE ACTUATING BELLCRANK

Shaft OD (Inches)eeerevinnenne .o. 1.248-1.246
Bushing ID {Assembled) {inches) ...... 1.254-1.250

BELLCRANK PUSH ROD OUTER LEVER
Shaft OD (inches) +voovvvnnrncennnns 1.000-.999
Bushing ID (Assembled) (Inches) 1.0004-1.0024

PIVOT BRAKES
TYPE teveneneannnneaessosenattsssonnassossnasssonsnnnss Multiple-disc, mechanical
How applied Steering levers or foot pedal
MOUNKING «evvererrranresosnnsoneerotsasoaessnsnnasnes On sprocket drive pinion shaft
EARLIER TYPE BRAKE
Disc and lining thickness, inch. .o cveneiiieerreriariiieeiiaioceriineanans 135-.131
Steel disc thickness, INEh. s e e sessoreeasersessoenssecrosscerssssasossaonns 095-.091
Actuating disc balls diameter, inch...cooeeiniurtiineiieienienarieinenicereseiees %
Braoke stud overall length,inches . . ...ooviviiiiiiieonnnes vess 720739
Number of lined disc, each side of actuator discs. . .coocevenicereeeeenen. 5 —6
Numbeéf of steel discs, each side of actuator discs.cecniviiieiiceseeeeniens 4 — 5
Number of friction surfaces, each side of actvator discs....c.covvveievaenne 10 —12
LATER TYPE BRAKE
Separator plate thickness, inch.cv.uviiiiiiriiiiieiniiciiieiinanennes A21-125
Friction plate thickness {including lining), inch..... D eeeeesacessasaenaasananes 110-.114
Actuator assembly ball diameter, inch. .c.cvvviiiieieriinniieiiirireeesienecnonns 1
Number of ined Plates. . .o oveeeerenrerrararnsnessnsacnsserorsnssasssasossssans 9
Number of steel plates. . . .......ccevnien P L LI LTS 10

PRINTED IN UNITED STATES OF AMERICA

ISS-1050~1 (Rev, 3) 7-71

CE-87528 B

PRINTED IN UNITED STATES OF AMERICA







STEERING SYSTEM

Section 7

Page 1

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
(Illust. 1)

This steering-planetary unit functions as an in-
termediate drive crosswise between the trans-
mission and the sprocket final planetary drives.
It provides a gear reduction and 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 carrier, the planetary gear carries 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-

Side frame

A

M carrier gear

(Spring ,
compressor
bolt ‘

Illust,

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-
vides 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 end
of the smaller sun gear hub which extend ?
through and beyond the outer edge of the plafi=~
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
Illust. 1)

Two mechanical steering planetary brakes are
installed in the rear main frame; one on each

(Continued on next page)

PﬁmT(c? Planet gear Pinion shaf

| Brake back-up
shoe mounting pad

1

Steering Planetary and Brakes (Stationary Back-up Shoe Removed).
(Unit with Earlier Type Pivot Brake Shown.,)
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GENERAL

1. DESCRIPTION - Continued

Steering Planetary Brakes - Continued
(lllust, 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 bellcrank 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) (Illust. 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.

IPA-45860

Illust. 2
Earlier Type Pivot Brake Actuating Disc
Assembly, (Later Type Similar.)

I1SS-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) (Illust. 2A)

The pivot brakes are multiple-disc type and are
oil cooled by the oil in the rear main frame.
They are separately housed ocutside 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 splined 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 Illust. 40A.)
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Nlust. 2A
Pivot Brake Assembly Installed.

1
2
3
4.
5
6

Actuator pressure plate.
Actuator return spring.
Brake hub.

Brake actuator.

Separator and friction plates.
Separator plate retainer.

Steering Boosters

The hydraulic steering boosters eliminate the
effort to disengage the steering brake discs.
The boosters are mounted on the rear main
frame cover (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

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

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-
jon 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 assembly 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.
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STEERING SYSTEM

Section 7
Page 3
GENERAL w3
U 2. SPECIFICATIONS
Steering Planetary
Bevel gear carrier thrust washer thickness (inches) . . . . . . ... .. e e .093 - . 091
Large sun gear (42 teeth) hub OD, inches . . ¢« v v o v v o v v o e s e e s e e .. 3.186-3.184

Planet gear carrier, inches:
Bushing ID (assembled) . o ¢ ¢ ¢ ¢ o ¢ v ¢ o 0t 00 e e 0o e e s e s« 5,377 - 5.375
Small sun gear (21 teeth) disc hub OD, inches . . + « o ¢ s o v o v v 0 0 0 0 0 v v 5.370 - 5,367
Disc thickness, inch . . . . . . . b e ee e e b e e e e e e e e e 4250
Planet gear cluster (small gear, 15 teeth large gear, 36 teeth), inches: X
Bore Qiameter o« « o « « o o o o o 2 o o s s s s s s e e o e s e e e e s e g 1.3135-1.,3129
Thrust washer thiCKNESS o o o « o o « o s o o o o + o « o s s o s s o oo s e .070-.076
Planet gear cluster shaft diameter, inches . . « . ¢ ¢ v v v v v o d e v v 00 v e 1.000 - .9996
Backlash, bevel gear with transm1ssmn pinion, inch + . « ¢« v ¢ v ¢ « ¢ o Approx. .010 - ,013

Steering Planetary -Brakes

Number of linings used (each brake) « « « ¢ o o o v o o s o o s s w0 o 0 s 0 0 s v o v '....'2

Lining thickness to depth of grooves, inch « « « « « « ¢« o o .« & eiee v e b e e e Approx. 5 5/64
Bellcrank push rod outer lever: ——

Shaft OD inches . 4 v ¢ o ¢ ¢ ¢ ¢ o s o o o s o o o o s o o e e e e o« e v e e s 1,000 - ,999

Bushing ID (assembled), inches . « . « « ¢ v 0 v v v v o0 0o e e e e e 1.0024 - 1.0004

Brake fork push rod bellcrank bushing ID (assembled), inches . . . « . ... .. 1.0055- 1.0015

Brake fork push rod bellcrank shaft d1ameter inches . « ¢ v ¢« ¢ o 6 v & .. 1,000 - .998

Brake fork push rodbellcrank thrust washer th1ckness inch (early machines only) . .0383- .0423

Brake fork push rod length, inches . . . ¢ ¢« s ¢ + ¢ o v oo . .. ’g e e e e e e e . 10,795

) ‘ Bellcrank push rod length, inches .+ « ¢« o o ¢« v o o s s o o 0 o e 0 v df0 000 v v 0 v 0 v 2,840

U Bellcrank push rod lever washer thickness, inch (early michines only) .+ 4 + .. .0383- ,0423
Steering brake bellcrank return spring:

Freelength,inches..................................’ﬁ.. 7.25

Test length, inches . . . . ¢« ¢ ¢ v ¢ o o o & e e e e e e e e e e e e e e e e 5.65

Testload, lIbs . ¢« ¢ « v ¢ ¢ o o o « 00 .. e e e e e e . e e e e e 20

Steering brake pressure spring:
Free length, inches . . . .

o« e v . 6-11/16

Test length, inches + o v v o o ¢ o o o o o o s s o o o o o 0 o o Gt e e e e e e .. 5-1/8

Testload, Ibs . o v ¢ ¢ v v v o 6 s o s o e o 0 o o 0 0 0 s o o v o o e e e s e e s s .. 1540

Total NUMbET Of COILE + o o o o « o o o s o o s o s s s s s s s o s o s o s aasaess 8=3/4

Steering hand levers return spring:

Free length, inches .« « ¢ ¢« ¢ v v o v o v s s oo s v o s 0 oo o v o v oo o . 4,06

Test length, inches . « ¢« ¢ o s o ¢ s o o s o 0 0 0 o 0 0 et 0 o 0 w00 o« o 4.30

Testload, 1bs . . . . . . .. T T T I o e e 50

U Free length, inches « o ¢ + o ¢ v ¢ ¢ s e o o o e s o s 0 0 s o o v o s o v o 0 0 o v 0 v s 3.89
Test length, inches . ¢ « ¢« o ¢ o o v 0 s o 0 v 0 o 0 v v e e v v o s e e .« .. 4.30

Testload, 1bs « « v v v 4 v s o o o o 0 e s o o 0 0 s s o v v o oo e e e e e e 35

Pivot Brakes

TYPE ¢ « o o o o o o o o o s o s s o o ¢ o o o o o o o4 s s 0 e e 4 e Multiple-disc, mechanical
How applied . .« v o v v s e o v v v v o 0 o0 o oo 0 000 s ape Steering levers or foot pedal
Brake stud overall length (1nches) {earlier type brake) .,.f'. e e S e 4 e e s e s e e e 1.20

Number of lined discs, each side of actuator d1scs/_.' e e e e L i i e e 5

Number of steel dlscs, each side of actuator disc#sv o o ¢ o o o v o sy o0 o e n e 0o 0. 4

Number of friction surfaces, each side of actuatpr disc e e e et e e e e e e 10

Brake stud overall length inches (earlier type brak s e e e e o« o .. e e s e e e e 7.39

Number of lined discs, each side of actuator dfscs . . « v o ¢ o ¢ ¢« v 0 v v 4 0 v v o 0 s o 6

Number of steel discs, each side of actuator dSCS . 4 o v + v 4 ¢ 4 s e s s e 0 s e e e s D

U Number of friction surfaces, each side of act ator diSC5 W e s o s 6 e b 0000000 e 12
' (Continued on next page) . . ¥
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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 (1nc1ud1ng lining), inch (earlier type brake) . .
Separator plate thickness, inch (later type brake) « v v o o v & o « &
(later type brake) . .
Actuator assembly ball diameter, inch (later type brake) . .

Friction plate thickness (1nclud1ng lining), inch

Number of lined plates (later type brake) . ..
Number of steel plates (later type brake) . . .
Pivot brake actuating bellcrank:
Shaft OD, inches . . v ¢ v v v v v v 0 0 v
Bushing ID (assembled), inches . . . . . .
Foot brake pedal return spring:
Free length, inches . ... ... .. ...
Test length, inches . . .. .. ... ...

Testload, Ibs .+ . v v v v v v v v v v v v,

e o s o s s

Brake actuating cable return springs (earlier type brake):

Free length, inches . . ... .. ... ..
Test length, inches

Testload, lbs . . . v v v v v v v v v
Free length, inches . . . . . . . . . o .
Test length, inches . . . v . v v+ .+

Testload, Ibs « « v v v v v v o

.
.

« o o o o
.

Actuating disc exten51on springs (earher type bra.ke):*

Test length, inches .+ v v v « v o v o 4 v
Testload, 1bs + ¢« ¢ ¢ v v v v v v v v v v
Working range, inches . . . . . . .. . ..

Freeler?t,h,mch e e e e e e e e e e

Actuator lever return spring (later type bra.ke):

Free length, inches . . .. ... .. ...
Test length, inches . ... ... 4.
Testload, 1bs .« v v s o o v v v v o
Actuator return springs (later type brake):
Free length, inches . ... .. ... ...
Test length, inches . . . . ... .. ...
Testload, lIbs . . . v v v v v v v v v v v

% .

o 2 e e » &

L T

Hydraulic Steering Boosters

Housing inside diameter, inches . . . ¢ ¢ ¢ ¢ v v v v v v o v s o o o &

Booster piston, inches:
Outside diameter . . . .. ... .. ...
Inside diameter . . . . v v v 4 v .0 4w
Rod diameter . . v v 4 v v s o o s 0 0 o
Piston suppor\t inside diameter, inches . . ..
Piston valve return spring (13 c01ls)
Free length, inches . ., . 4+ ¢ v e v v o« 4+ .
Test length, inches . ., ., ... ... ...
Testload, lIbs . . . v v v v v v v v v oo
Piston valve return spring (12 coils):
Free length, inches
Test length, inches
Test load, lbs, .
Booster piston return spring:
Free length, inches , .. .. .. ... ..,
Test length, inches . . .. ... .+ ¢ ..
Testload, lbs . . . o v ¢ v v v 0o v v o o
Piston sealing ring gap (assembled in housing),

*Spring lengths measured from inside to inside
ISS-1050-1 (Rev.3) 7-71

.
.
.
.

« o o o
.
.

......

inch . . .

of end loops.

.....

-----

.
.
.
.

e o o @

e e e e e e e e, T/8
.095

.091
<E356 - , 131

. 128= 125

.110 - . 114
B |
I
10

1.248 - 1,246

1.254 - 1.250

e e e e s e e s e . 9,61
Gt e e e e e 13-1/16
N T+

T ()
e s e s 4 e e v e 1,93
C e e e e e e e e 20
e s s e e e e e ... 3,10

e 4 e s i e e e e e . 1,93
e s e e s e s e e e .. 40

e e e e e e e e 15/16
e s e b s e e e .. 1-1/16
e e e e e e e e .. 20-28
e e+ s« 1-1/16to 1-3/8

2-3/4
C h e e e e e s 2-7/8
72

e e e e e e .. 1-3/8
c e e e e, 1-5/8
et e e e . 28-1/2

e o e o s . 2.253- 2,250

o o e e v . 2,249 - 2,247
« v e e .. 1,000-.9990
s o e s o . . 1,000 - ,998
¢« e e o .. 1,004-1.001

e e s s 4 s e s e .. 3,30
e i e s e s e e s e 2,50

o s 8 e et e e e 10.33

T 12.10
C s e e e v e e e e e e 50
e o ¢ o o & o . .006".001
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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 . . . . . e T 90 - 80
Bevel gear carrier bolts . . . . . . . . et e e s e e e e e e e e e e e e « s 4. . . 90 -280
Planet carrier doweél bolts . . . . . . . e e e e e e e e e e e e e e e e e e e e e . 90 -80
Sprocket drive carrier stud nuts and cap SCTEWSE 4 + & o o o & o ¢ o o o 4 s o o e s 470 - 420
Pivot brake studs . . . . . . . . . . o 0 oo e e e e e e e e e e e e e . 110 - 125
Pivot brake stud nuts . . e e e e e e e e e e e e e e e e e e e e e e e e 70 - 80
Steering brake disc dowel bolts - e e e e e e e e e e e e e e e o e .. 37 -33
Pivot shaft cap-to-sprocket carrier bolts (”Loctlte" apphed) 2328 - 2616
Pivot shaft cap-to-rear frame bolts ("Loctlte” apphed) 1440 - 1620
Foot brake idler pulley stud shaft . . .. .. e e e e e e e e e e e e e e e 290 - 320
Foot brake moveable pulley support stud . . . . . . . . . .. e e e e e e e e e .. 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 1, "GENERAL."

3. CHECKING MECHANICAL PROBLEMS
PROBABLE CAUSE REMEDY

Tractor Does Not Move

1. Brake pedal locked . . . . . e e e e e e Release brake pedal latching pawl.
2. Transmissionfaulty . .. .. .. .. ... Refer to "TRANSMISSION" Section.
3. Steering planetary brakes slip, levers

have no free play due to improperly

adjusted brake shoes or worn linings . . . Adjust brake shoes or replace linings.
4. Steering planetary brakes slip due to

weak, broken or improperly tensioned

brake pressure spring . . « . .« + « + . . . Adjust or replace spring.

Tractor Moves with Pivot Brakes Locked (Brokes Do Not Hold)

1. Brakes out of adjustment . . . . . . e Adjust pivot brakes.
2. Brake discs worn or steel balls damaged . Remove and inspect pivot brakes.
3. Foot brake linkage disconnected or broken . Repair or replace linkage parts.

Tractor Does Not Turn (Steering Planetary Brake Does Not Disengage)

1. Excessive steering lever free play . . . . . Adjust brake forks and linkage.
2. Worn, disconnected or improperly

adjusted linkage . . . . . . . . . . . ... Repair or adjust.
3. Bent or warped sungeardisc. . . . . . . . Replace.

Tractor Will Not Make Pivot Turn

1. Steering planetary brake does not

disengage . . . ¢ 4 v 0 e e v e e e e s Refer to "Tractor Does Not Turn' problem
above.
2. Pivot brake does nothold . . . . . . .. . . Refer to "Tractor Moves with Pivot Brakes

Locked" problem above.

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 - Continved

PROBABLE CAUSE

REMEDY

Tractor Loses Pulling Power

1. Pivot prakes drag .

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

2. Steering planetary brakes slip . . . . . . .

Adjust steering planetary brakes and brake
linkage. Remove and inspect pivot brakes.
Adjust for correct steering lever free play.

Steering Planetary Brakes Overheat

1. Improper use of brake pedal . ... .. ..

2. Steering planetary brakes slip:
(a) Brake shoes out of adjustment or
linings worn . . . . .. e
(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 brakesdrag . .. .. .

Adjust brakes.

Refer to "Tractor Does Not Turn'' problem.
Free controls and lubricate with light oil.

STEERING PLANETARY

2. Steering planetary brake does not
disengage . . . . .. ... .. ...

3. Binding in brake controls . . . . .. . e

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
correct ingtallation,

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
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Disconnect Points at Rear of Unit.

OOCRRRAIL
) XX
i

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, Illust. 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 Illust, 4 and
remove the tanks.

Ilust. 4
Removing the Fuel Tank and Hydraulic
Oil Tank as an Assembly.

10. UNITS EQUIPPED WITH SCARIFIER:
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, Illust. 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)

Ilust. 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

IPA-68185

Itlust. 6

Rear Frame Cover.

1. Booster piston return 4. Pull rod (short). 8. Actuating cable yoke.
spring. 5. Pull rod (long). 9. Inspection covers.
2. Vent tube. 6. Brake actuating 10. Booster valve operating
3. Hand lever return bell crank. rod.
spring. 7. Brake actuating cable. 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 (Illust. 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 crank (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. ‘Remove the cap screws securing the rear
power take-off cover to the rear main frame.
Remove the power take-off cover and cover
gasket,

1SS-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 (Il-
lust. 29). Use two cap screws (1-14UNF, 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" OD x
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, Illust. 11) to the outside of the unit against
the spring retainer. Continue in this manner
until the brake fork and adjusting screw (22,
Illust. 11) are clear of the push rod (21). Com-
press 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, Illust. 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

5/8"-11 UNC

/l"-B UNC

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, Illust. 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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Ilust. 7
Detailed Parts for Removing and Installing Brake Fork Pins.
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4. REMOVAL - Continved

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 sach end of the planet gear carriers
(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 454R91, 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

O
A

2

: \,

PA-78389

1Hust. 8
Brake Fork Pin Removing Tools Assembled.

1. Main frame.
2. Adapter (OTCM-20). 6. Nut,
3. Leg (OTC-930D).
4, Puller screw.
185-1050-1 (Rev. 2) 10-70

5. Support bar.

7. Hydraulic ram.

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, Illust.
11), installed through the front and rear walls
of the rear main frame, must be removed.
Refer to Illust. 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 Iilust. 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.

,

fHust. 9
Removing the Steering Planetary from
the Rear Main Frame.

5. DISASSEMBLY
(Ref. Nos. Refer to lllust. 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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5. DISASSEMBLY - Continued

[Nl e BEN B N, V- N UV V)

10,
11.
12.

ISS-1050-

(Ref. Nos. Refer to Illust. 10)

Steering Planetary (Exploded).

Bevel gear carrier.
Transmission pinion.

Matched set, pinion and bevel gear.
Bevel gear.

Snap ring (pinion shaft stop).
Thrust washer.

Sprocket drive pinion shaft gear.
Planet gear shaft,

Steel thrust washers.

Bearing spacer.

Planet gear needle bearings.

1 (Rev., 3) 7-71

Ilust. 10

13.
14.
15,
16.

IPA-663N E

Planet gear cluster,

Planet gear carrier.

Planet gear shaft pin.
Bushings.

Taper roller bearing cone.
Taper roller bearing cup.
Bearing cage.

Bevel gear carrier adjusting nut.
Adjusting nut lock.

Brake disc.

Sun gear and ring assembly.
Oil collector ring.

PRINTED IN UNITED STATES OF AMERICA
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10.
10A,
11.
12.
13.

STEERING SYSTEM

Section 7

[

Steering lever handle.
Steering hand lever,.
Lever shaft bushings.

. Hand lever shaft.

Rod end pin.

Brake pull rod (short).
Brake pull rod (long).
Key.

Outer lever.

Oil seal.

Needle bearing race.
Needle bearing.

Push rod lever.

Bell crank push rod.
Bell crank.

14.
15,
16.
16A.
17.
18.
19,
20.
21.
22.
23.
24,
25.
26,

STEERING PLANETARY

litust. 11
Steering Planetary Brake and Linkage (Exploded).

Bell crank bushings.
Bell crank return sprine.

Bell crank needle bearing.

Needle bearing race.
Bell crank shaft.

Shaft retainer pin.
Bell crank snap ring.
Push rod snap ring.
Fork push rod.

Brake adjusting screw.
Brake fork.

Pressure spring retainer,

Brake pressure spring.
Brake fork and shoe pivot
pins.

28.
29.

Page 13

IPA-66312G . ‘

Movable brake shoe.
Movable brake shoe lining.
Back>up shoe lining. e
Stationary or back-up shoe.
Dowel pin (back-up shoej.
Return spring stiffener.
Booster piston return spring.
Steering booster valve

operating rod.
Rod clevis.
Clevis pin.
Booster front mounting pin.
Hand lever return spring.
Pull rod turnbuckle.
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5. DISASSEMBLY - Continued 3. Using a short punch and hammer, drive
(Ref. Nos. Refer to llfust. 10) 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
1. The word "TOP'" is cast (raised letters) from the carrier as the thrust washers (10),
into the center of the bevel gear carrier. This the bearings (12) and bearing spacer (11) are
marking should be aligned with the word "TOP" free to drop out (Illust. 14). On earlier units,
stamped on the planet gear carrier and the there is a bronze thrust washer used next to
bevel gear and must be used for aligning parts each of the steel washers (10).

in reassembly (Illust. 12).

4. Remove the two remaining gear clusters
NOTE: If a component is found to have this from the carrier in the same manner described
mark obliterated, it must be marked "TOP" in in steps 2 and 3.
line with its mating parts before disassembly.

Planet gear shaft

llust. 14
Removing the Planet Gear Shaft.

Hlust. 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.

lHust. 15
Driving Out the Planet Gear Carrier
Dowe! Bolt.
Hlust. 13 5. The planet gear carrier (LH) is secured to
Removing the Planet Gear Shaft Roll Pin. the bevel gear carrier (2) with three regular

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

N “ Planet gear
" carrier (LH)

CEA-83393

lust. 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 AND REPAIR'" 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,"
for 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 together 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, Itlust. 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 "LH" 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. INSPECTION AND 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 carriers 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 (Illust. 10).

5. Inspect the large sun gear splined 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

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

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 ona
new bearing cone to butt against the shoulder
so the bearing tapers toward the end of the hub.

Adjusting Bearing cup

CEA-83554

ust. 17
Installing a New 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. Inspect the brake linings on the stat1onary
are excess1ve1y worn down to he m
rwes, They should be replaced. To
reline the movable shoes, it will 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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the shoe. Install the pin (18). Assemble

Steering Planetary Brake Linkage
(Ref. Nos. Refer to lllust. 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).
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 round 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 these machines, the later type bell
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) until the
hole in the shaft lines up with the hole in

Earlier

the other bell crank in the same manner.

(b) OUTER LEVER (8) AND OIL SEAL (9):
Disconnect the steering boosters on the
outer lever 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 (10A) 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 (11). 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 (10A) 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 lllust. 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)
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7. REASSEMBLY - Continued
(Ref. Nos. Refer to lliust. 10)

1. Coat both sides of the thrust washer (7)
with MPG (MIL-G-10924B). 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
(I1lust. 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.

¥ CEA-83555

iNust, 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 ernd 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. -1bs. The dowel bolts, while al-
ternately making a snug and a free fit in the
bolt holes around the bevel gear carrier, are

18S-1050-1 (Rev. 3) 7-71

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

T. . k . ;
iming mar (later machines)

{earlier machines)

CEA-83556

Hlust. 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 reinstalled, 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.

Brake disc and

g?r assembly ‘
\
7 { G ; .

Pin hole

1flust. 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) (Illust. 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-10924B]).

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 main 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) Press 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 recess
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-1bs. 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)



STEERING SYSTEM

Section 7

Page 20

STEERING PLANETARY

8. INSTALLATION - 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 (Il1-
lust. 21). Rotate the assembly regularly while
setting this excessive backlash (approximately
three times specified backlash).

2
Ny -
oW

Hlust. 21
Tightening the Left Hand Adjusting Nut.

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-1bs.

peme—. Y [dicator stem

o

1Hust, 22
Dial Indicator Set-up for Obtaining
Bearing Pre-load.

155-1050-1 (5-68)

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 (Illust. 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 nut 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-1bs.

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.

$

Parallal bar

-

Hlust. 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 (Illust. 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 shaft 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

= ¢

> ;
Mounung )ad"w\g
i imin S g

I * R
- B i,

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 assembly 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-1lbs 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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8. INSTALLATION - Continued

Drive patterns Coast patterns

Bevel gear Bevel gear
4 IPA-68221 Pinion
Illust. 26

Preferred No Load Tooth Bearing.

16. If the tooth patterns obtained are not simi-
lar to those shown in Hlust. 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.

(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.

18. 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

IS%-IOSO-I (Rev. 2) 10-70

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. Install and secure the
opposite pin in the same manner. Install the
rear pins in the frame as shown in Illust. 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 8, "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, Ilust. 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
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U coated with grease or oil, remove with drying 24. Hook a wire around each of the pivot brake
degreasing solvent. Dry with clean dry com- cable yokes and when the rear frame cover is

pressed air or lint free wiper. Spread an even in position, thread the wire through the cable
coat of "LOCTITE" plastic gasket on one of the opening in the cover (Illust. 28).
mating surfaces. (Continued on next page)

o

0 INSTALLING REAR FORK PIN

PA-78393

INSTALLING FRONT FORK PIN

Must, 27
) Installing Brake Fork Pins,
o Main frame. 4, Support bar, 7. Adapter (OTC-932), 10, Puller screw,
2 Adapter (OTC M-20), 5, Puller screw. 8., Nut. 11. Front fork

3. Leg (OTC 930 D), 6. Hydraulic ram. 9, Rear fork pin, pin.



STEERING SYSTEM

Section 7

Page 24

STEERING PLANETARY

8., INSTALLATION - Continued

Illust. 28
Installing the Pivot Brake Actuating Cable on
Earlier Type Brake Assemblies.

25. Attach a hoist to the eyebolts in the main
frame cover 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, Illust. |
11) enters the adjusting screw (22) or the brakes

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: Install the pivot
brake actuating cable to bolt sides of the rear

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

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.

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- q

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 q

the cable around the pulley (5) and place the
pulley, support and cable assembly inside
the yoke of the pull rod (1). 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 in
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
_.with thg, end pin and cofter. The head of the
" pin roust face the outgife of the tractor.

31. Seciire the pivot
crank on‘each side
and cottgr.

e to the bell-
ithsthe end pin
e‘g‘of,&gﬁy@r gasket

br to th¥ rear of the
maté¥ No. 3 to the
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33. Connect the brake pull rods (4 and 5, Il-
lust. /6) on each side of the unit.
!

34. 'Connect the steering booster valve oper-
ating 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 brakes.

38. UNITS EQUIPPED WITH SCARIFIER:
Connect the scarifier front oil tubes (4, Illust.
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 washers.

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, Illust. 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,
Il1lust. 3). Check line connections up to the
fuel filters for leakage.

e

45, 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 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
AND PIVOT BRAKE ADJUSTMENTS.'" Be

sure to follow the caution described at the be-
ginning of Par. 9.

48. Install the track chain (refer to Section 9,
"TRACKS AND TRACK 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 llust. 30)

CAUTION: THE FOLLOWING ADJUST-

MENTS MUST BE PERFORMED WITH

THE ENGINE STOPPED UNLESS OTHER «
WISE STATED. WHENEVER IT ISNECESSARY
TO HAVE THE ENGINE RUNNING, BE SURE
THE TR ANSMISSION GEAR SELECTOR LE-
VER IS LOCKED IN THE NEUTRAL POSI-
TION WITH THE SAFETY LEVER AND THAT
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 PLANETARY BRAKE AND
PIVOT BRAKE ADJUSTMENTS - Continued

(Ref. Nos. Refer to Illust. 30)

running or when the brake pedal bottoms. f{e-

fer to "Pivot Brake Adjustment, '

Adjust the stéering 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 hardtopullor 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 removed, the procedure under
"Planetary Brake and Pivot Brake Major
Adjustment' must be followed.

After adjustment has been performed, the unit
must be cheqked out in actual operation for
proper functioning.

Pivot Broke Adjustment

1. ngs»en the 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) g
Tighten the lock nut -~

without bowing the lever.

L (8
%’( )
'~ See | L-250P, TD-20BP| L-250BP, L-250P,
Illust.| and TD-20BPS TD-20BP and
30 TD-20BPS .
Below 5324 5324 and Up
1-3/4 Inches 2-1/4 Inches
F 4 1-1/4to1-1/2 1-3/4 to 2 Inches
Inches

‘NOTE:

2. Start and run the engine at low idle.

l?&, Pull back on the steering levers. The ad-
justed lever travel "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 obtained with
the engine running, Tighten lock nut (8).

L Stop the engine.

Ey #E5T,

4, 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

s

% JBBS-1050-1 |(5-68)
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‘

binding of linkage or the adjustment procedure
was not performed correctly.

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 w1th
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 gover 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

le vers 1n forward pos1t10n)

2. Remove the P.T.O. 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 brake adjusting screw. Access
to this plug is provided in the front frame be-
low the fender (Illust. 29).

3. Reach in through the P.F. O. cover opening
and check for movement Qf ‘the brake fork push
rod (21, Illust. 11). If mbévement 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.
screw counterclockwise 1/2 turn. ;-This should
provide approximately a gk’ 2 incH end play on
M U‘g
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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.

1

Square socket

Hlust. 29
Steering Planefury Brake Adjusting Screw Plug.
(Model 250 Loaders Shown,
TD-20 SERIES B Similar).

4. Repeat adjustment procedure on the other
side of the uni)t.

5. Install the pipe plugs (Illust. 29).
the P. T.O. cover using a new gasket.

Install

Steering Planetary Brake Adjustment
(Uhits With Rear Mounted Equnpment)

NOTE: If the rear power take-off cover can be
removed, follow the preceding adjustment pro-
cedure under ”Unlts Without Rear Mounted
Equipment. " ‘It is the preferred method of

adJustment 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 bg sure it is in proper
adjustment., (Refer to "ENGINE IDLE AD-

JUSTMENTS' in Section 4, "ENGINE. ")

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. )" s

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

# 2. Pull back on the steering hand levers.

o

access to the brake adjusting screw (21) on
the side of the unit to be adjusted.

5. Start the engine. Pull back the steering
lever (on the side not being adjusted) to full
pivot position. Leave the hand lever on the
side being adjusted in the engaged position
(forward).

6. Move the engine speed control up to the third

notch above low idle (approximately 1050 rp1‘rn).
Place the transmission gear selector lever in

NFORWARD 2" and the "HI-LO'" lever in "HIL. "
CAUTION: USE AN EXTENSION LONG
ENOUGH TO AVOID ANY CONTAGT
WITH THE TRACK WHEN MAKING

THE FOLLOWING ADJUSTMENTS,

7. Insert a 1/2 inch drive extension into the
adjusting screw (21) and turn clockwise until
the "U'" joint starts torotate. Then slowly
turn the adjusting screw counterclockwise until
the "U'" joint stops; continue to turn counter-
clockwise for an additional 1-1/2 turns.

8. Remove the drive extension.and 1nsta1)£ the
pipe plug (Illust. 29). T s

9. Lock gear selector lever in "NEUTRAL"
and place '""HI-LO'" lever in neutral (N). Stop
engine.

10. Repeat adjustment on the other side of
the tractor.

Install the quick disconnect platform!

Steering Lever Linkage Adjustment

Pag %7 o

11,
CAUTION: LOCK THE GEAR SELECTOR
‘ LEVER IN "NEUTRAL" AND PLACE
THE '"HI-LO" LEVER IN NEUTRAL (N)
BEFORE PERFORMING THE FOLLOWING

STEPS. .

1. Start the engine and operate. at low idle,

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 engire.

(Continued on next page')'~
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9. STEERING PLANETARY BRAKE AND
‘wPIVOT BRAKE ADJUSTMENTS - Continued

(Ref. Nos. Refer to lllust. 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 assure installation in the same location and
removiifthe batteries. Remove the battery
bottom bracket.

3. Remove the quick disconnect platform and
the right hand platform.

4. Remove the rear cover (2, Illust. 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) securing the booster to the bell crank.
Temporgrily 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

L {refer to Insert A, Illust. 30). Be sure re-
lease rod (19) is free to move and not binding
atfthe front end as this adjustment is being
performed. 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

1SS-1050-1

(5-68)

STEERING PLANETARY

inches. If adjustment is necessary, loosen the
clevis lock screw (24) and tursn the €levis (25)
until this distance isoltained with the piston
fully extended. Tigli§#n the lock screw (24).
Secure the boos é‘the bell crank (7) with
the end pin (6} 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). o

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 (1) 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. ILoosen 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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IHust. 30
Steering Planetary Brake and Pivot Brake Adjustments.

. Lock nut. 15. Brake pulley pull

. Adjusting screw. rod yoke.

- Spring. . 17. Turnbuckle.
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STEERING PLANETARY

9. STEERING PLANETARY BRAKE AND
PIVOT BRAKE ADJUSTMENTS - Continued
(Ref. Nos. Refer to {llust. 30)

Planetary Brake and Pivot Brake
Major 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.' If 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. If

t 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 cotter,

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
screws, lock washers and nuts. If 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, repair, reassembly and installation
procedures are also the 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.
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PIVOT BRAKES

3. EARLIER TYPE BRAKE: To facilitate re-
moval and installation of the pivot brake actu-
ating cable (7, Illust. 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 assembly 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.

Sproekéi drive
carrier cover

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 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.

TD-20 (SERIES B) ONLY: Remove the outer
cap securing the track frame pivot shaft to the
sprocket drive carrier. Loosen 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)
(TD-20 SERIES B Only),

'
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10. REMOVAL - Continued

Weld

13/16” Drill - 2 Holes

e

J j
r———
ce | | .T
AN O et 1-3/47 |t
~ w\ l
/
[~ T~ 1-5/16” o
e H-{15/16” «
v ]
1”OD x13/16” ID x — 17—
1” Tubing (2 Reg’d)
CEA-34403 2" — 1/2” Cold Rolled Steel
lust. 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
(Illust. 33) to the cover. Secure the lifting
hook (Illust. 34) and hoist to the adapter (Illust.
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

1S5-1050-1 (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, alifting hook and adapter should be made
as shown in Illust. 33 and 34.
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3/4" ,
A

1-1/8” OD x 3/4” 1D x 1"
Tubing (2 Req'd)

2-7/8 x 1-1/4 x 1/4” Angle
/—3/4” Dia. (2 holes)

-

}-—3-9/321— J
2-7/32 "= bt 6-9/16%

1=
DETAIL A

Weld

Sce detail B EE
Weld I

1-1/8” OD x 3/4” ID x 1™
Tubing (2 Req'd)

PIVOT BRAKES

See detail B

See detail A

N /—l" Dia. (2 holes)

'Weld

) |
L |
+ . +
it |
4—4-3/4”—>l
3/4%0 9-1/2"
- n" -
DETAIL B

____________________ :—{5—_—'—1-‘1/ 2"
_________________ T!
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w

Sce detail A

Page 33

i/s" Cold rolled steel

1Mlust. 34

Detailed Parts for Lifting Hook Shown in lilust. 35.

11-1/2%
» Di e § - 3,/ 4 "ot
1” Dia. (2 holes) | 374 1 b
¥ 3/8” Cold
(t; __{9, 2" rolled steel ~1" Dia. (2 holes) 3/4"
"} i | b
4-7/8" - + + . / ”»
3/4"1 5 i ?
1/4” Cold"] I i
rolled steel ; 1 re—dq-3/4 17
T . / ” 1
: 7/8% L-s-9/3"2& \\i 11-1/22 5374
4-5/32"> 3/4” Dia. (2 holes)
8-5/16 bl
DETAIL A DETAIL B CEA-83690
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10. REMOVAL - Continued

Illust. 35
Installing Sprocket Drive Special Lifting
Hook and Adapter.

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

11. DISASSEMBLY

(Earlier Type Brake)

1. Support the sprocket drive assembly (as
shown in Illust. 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).

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

Illust. 36
Pivot Brake Assembly,

Sprocket drive pinion shaft.
Retaining ring.

Sprocket drive carrier.
Actuating link,

Back-up ring.

Actuating disc assembly,
Stud,

Brake discs.

Dowel hole.

Pivot brake sump.
Sealing rings.

H OO0 WD~

—

Hlust. 37
Removing the Lock Wire from the Oil Sump
Mounting Cap Screws.
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PIVOT BRAKES

5. Remove the brake retaining ring, discs and 7. Pry the three extension springs from the

actumting assembly from the studs and off the ear lugs of the actuating discs using a screw-

end of the pinion shaft (Illust. 38). driver (Illust. 40). Separate the discs and re-
move the five steel balls.

NOTE: Some brake assemblies are equipped
with stud gpacers. If so equipped, disca 8. If it is necessary to remove the actuating

the_spacesli.

link (Illust. 40) from the disc, unstake and re-
move the nut and stud.

Illust. 38

‘ , Removing the Brake Disc Assembly from ) Hlust, 40 )
U ‘the Pinion Shaft. Removing the Brake Extension Springs.
6. If necessary, the brake back-up ring can be
removed from the carrier by loosening the (Later Type Brake)
three studs with a stud puller. Remove the (Ref. Nos. Refer to Illust. 404A)

studs and back-up ring (Illust. 39).
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 Illust. 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.

Illust. 39
' Removing the Back~up Ring. (Continued on next page)
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11. DISASSEMBLY - Continued

(Later Type Brake) - Continued

(Ret., Nos. Refer to Illust. 40A)

SECTION A-A 2

PIVOT BRAKES

4. Remove the outer retaining ring (8) from
the sprocket drive pinion shaft. Slide the brake
hub (7) from the shaft.

Illust, 40A

CE-98498

Pivot Brake Assembly Cross Sectionw.

Actuating lever support.
Actuating lever.

Actuating lever pivot shaft,
Separator plate retainer.
Separator plates.

Friction plates.

Pivot brake hub.

Hub retaining rings.
Sprocket drive pinion shaft.
Oil dam.,

. .

COUVOJOUdWN—
. “ e e .

—

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

11.
12.
13.
14.
15,
16.
17.
18.
19.

Sprocket drive carrier.

Pivot brake actuator.

Actuator pressure plate,

Steel ball,

Actuator return spring.

Actuating lever return spring.

Lever support mounting bolts,

Pivot brake actuating cable.

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 grease 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 excessive
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,
Illust. 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 thickness 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. o
9. Perform the same inspection and servicing .
operations, as in Step 8 preceding, on the ST
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 excessive
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 AND REPAIR - Continued

(Earlier Type Brake) - Continued

13. Inspect the brake actuating cable assembly
removed from the rear main frame cover.

(a2) Remove the snap ring installed below the
spring retainer and disassemble the spring
guide. Check the brake cable return spring.
Refer to Par " PECIFICATI S."
SeECTIO
(b) Rernove the "O" 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 "O'" rings, reassemble
the spring and install the snap ring.

14. Check length (A, Illust., 41) of the p1vot
“brake studs. If the dlmen51on 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 (Illust. 41). Install the studs so

they are shouldered against the back-up ring
using 110-125 ft. -1bs.

torque.

Sprocket
carrier
side
Remove stock CAUTION: do not
from this grind at this
shoulder only shoulder as it
must remain hardened
to full case depth
CEA-83662
Illust, 41

Pivot Brake Stud Modification.,

I1SS-1050-1 (Rev.3) 7-71

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 a