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SUPPLEMENTAL INFORMATION

INTRODUCTION

The following information will assist you with troubleshooting, assembly,
and repair information, in light of changes made and experience gained since this
manual was first published in 1974. |t also contains special service information for
1978-82 model year Sundstrand units.

SERVICE AND REPAIR PARTS

Hydrogear Conversions - Many hydrogear units (1966 to mid-1973)
have been converted to the serviceable piston-piston transmission.
Refer to the photos in this manual to identify the transmission in a
particular tractor.

Complete Transmissions - Complete replacement transmission
assemblies are no longer available. Independent outside rebuilding
service many be available. Refer to the latest issue of Service
Bulletin 437 for information.

Repair Parts - Use this manual to determine replacement part
numbers for 1965 to mid-1973 hydrogear units (Pages 54-56) and
mid-1973 to 1977 piston-piston units (Pages 60-62). Be sure to
check parts price list to determine if all parts needed are still
available before ordering parts.

Piston-piston part numbers for 1978-82 model year tractors are
contained in the particular tractor parts manual.

D-Series Adjustments - Transmission control linkage adjustments
described in this manual for 1975 models are appropriate for 1976-
77 models. 1978-82 linkage adjustments are covered in the 1978-79
B,C,D- Series Service Manual, P/N 810063R1.

D-Series Driven Coupling Preload and Pump Alignment - Refer to
Service Bulletins 217 and 305 for special service information.

CONSTRUCTION CHANGES, 1978 AND LATER

Sundstrand units on 1978 and later tractors differ from earlier units in
that the motor shaft extends through the cover plate, for the
mounting of a parking brake drum. Motor repair operations
described in this manual still apply, except that the motor cover plate
oill seal should be replaced during the repair process.
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® Part-way through the 1979 model year, the charge pressure relief valve
on hydraulic lift models was changed from ball-type to cone-type. Both
constructions are illustrated below, with part numbers given for the
cone-type valve system.

VALVE

SERVICE NOTES

T T,

*ALTERNATE CONSTRUCTION
CHARGE VALVE HYDRAULIC LIFT

MID 1979 & LATER MODELS

CHARGE VALVE |

] 6632
SEE* | 103455
103574
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/— 103465
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Oil - The recommended transmission oil is SAE 10W-30 or SAE 10W-40 ;
engine oil. IMPORTANT: All 1972 and prior, and some 1973 models |
use automatic transmission fluid (Dexron Il). Determine type of oil in |
these units - Do Not Mix engine oil and automatic transmission fiuid. ’
Units may have been changed to engine oil during prior overhauis. To
convert to engine oil, the entire system - transmission, transaxle, hoses,
hydraulic lift valve - must be totally cleaned of transmission fluid.

Pressure Checks - Keep in mind an "unsealed"® condition anywhere in
the transmission will cause a low-or-no charge pressure condition.
Troubleshooting charts and the lack of charge pressure seem to point to
the pump section as the source of the problem. Experience shows
most "loss of pressure" conditions to be due to: sticking acceleration or
forward/reverse check valves, charge pressure relief valves, or a
problem in the motor section. Motor section problems are most
commonly snap ring, special retaining ring, or spiraloc retaining ring
failure, causing the motor cylinder block to lose its spring preload
against the valve plate.

Contamination - Where dirt or failed parts have circulated through the
system, it is essential the entire system be disassembled and flushed
clean - both transmission sections, the transaxle, hydraulic valve, and
hoses or hydraulic manifold. Residual contamination will quickly destroy

the repaired unit.
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SUPPLEMENT

Valve Plates - Note the difference between the pump and motor valve
plates (Fig. 44). Ensure the correct valve plate is ordered when
replacing, as the motor plate will fit in place of the pump plate, but will
not function properly. Scratches in the brass surface of the plate that
can be felt with a fingernail indicate an unserviceable valve plate. The
cylinder block may also be unserviceable in this case.

Charge and Implement Valves - Note the location of these valves,
depending on whether the tractor has manual or hydraulic lift (Fig. 61).

Using the appropriate valve parts in the correct hole permits setting up
any piston-piston unit for either type of lift system.

Charge Pump - Refer to the installation of the charge pump (Fig. 49).
With the pump end cap positioned as shown, note that the dowel pin is
down (nearest the sealing surface of the pump end cap). The charge
pump can be put on upside-down, and will fail to function.

Also note that the charge pump needle bearing, Fig. 54, must protrude
above the housing surface, to hold the valve plate in place. Use care to
prevent accidentally pressing the dowel pin into the housing. Be sure

the valve plate notch is over the dowel pin on assembly, or the valve
plate will be ruined.

Control Shaft/Stub Shaft - On 1978 and later transmissions, the longer
control shaft is used on both sides of the pump housing (Fig. 57).
Using a later transmission on an earlier tractor may require cutting a
clearance hole in the tractor’s sheet metal for the longer shatt.

Acceleration Valves - Original equipment valves are different (Fig. 68)
and must not be exchanged during repair. However, the forward valve
is used as the service replacement part for both locations.

If an acceleration valve seems to be malfunctioning, ensure the metering

plug hole is open (Fig. 70). |f clogged, it will prevent the valve from
closing. The hole is extremely small, and it may take a magnifying glass
to see it.

Motor Section - Note that the webbed section of motor housing must
be "up" (Fig. 74), or motor will run opposite the intended direction.

Special Assembly Note

Ensure you use new retaining parts in the motor section (ltems
23,70,73,74, Pages 61-62), to ensure the integrity of the cylinder block
attachment to the motor shaft. On assembly, make absolutely sure the
cylinder block is locked securely on the motor shaft. Be sure the notch
in the valve plate is over the dowel pin in the motor end cap.

Supplement 3



—
FOREWORD

This service and repair manual has been compiled to provide
authorized Wheel Horse service personnel with the proper procedures
and techniques for servicing Wheel Horse automatic transmissions.

The following index lists all areas covered. It is advisable to read
all of the introductory sections first to gain a proper understanding of
the Wheel Horse automatic transmission.

The automatic transmission is a sophisticated piece of machinery.
Maintain strict cleanliness control during all stages of service and
repair. Even a small amount of dirt or other contamination can severely
damage the system.

Although this manual deals primarily with the Sundstrand piston-
piston type hydrostatic transmission, service and repair procedures for
the older hydrogear type transmission have been included in a separate
section .
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PRINCIPLES OF OPERATION

(Refer to the Nevutral, Forward & Reverse Schematic
Diagrams, Figs. 1 (Pg. 6), 2 (Pg. 7), 3 (Pg. 8).

Power is transmitted from the engine through a
flexible coupling or belt and pulley arrangement to
the pump shaft (shown at left of diagrams). Rotation
of the input shaft causes the main pump cylinder block
and the charge pump to turn, initiating the power
transmitting function. Oil from the reservoir is drawn
by the charge pump through the inlet strainer and
forced, by way of the check valves, into the low pres-
sure lines. Oil introduced by the charge pump fills the
area in back of the cylinder block pistons, holding
them against their swash plates in both the pump and
the motor.

When the pump swash plate is in neutral the pump
cylinder block pistons do not move in and out. Thus,
in nevutral, no oil is being pumped from the variable
displacement pump.

Low pressure oil from the charge pump fills the
complete system, including the area around the ac-
celeration valves, These valves are held open by the
spring between them. The acceleration valves remain
open until high pressure oil is introduced behind one
of them. Which valve depends on the direction of
rotation as determined by the position of the pump
swash plate.

RELIEF VALVES

Pressure from 70 to 150 PS!| is controlled by the
charge pressure relief valve. This exhausts the excess
charge oil not needed to make up leakage to the oil
filter and case reservoir. When an implement is used,
the maximum charge pressure, from 550 to 700 PSl,
is limited by the implement relief valve.

Some separated systems also incorporate a high
pressure relief valve which serves to prolong the life
of the hydrostatic unit. Located on the left side of the
tractor above the transmission, this relief valve has
been factory adjusted and will reset automatically if
triggered.

FORWARD TRAVEL

In forward position the pump variable swash plate
tilts and, as the cylinder block continues to rotate, the
pistons cross over a valving plate under low pressure
and advance up the swash plate. This in turn pushes
them into the block, forcing the oil from the block
under high pressure. At the bottom of their stroke,

the pistons pass again to the low pressure side of the
valving plate and are refilled by the charge pump
with oil returning from the motor through the low
pressure line, The high pressure oil (shown in black)
closes the high pressure check valve and travels
through internal passages to the inlet side of the
piston motor.

In the motor, high pressure oil acting on the back
of the piston forces the piston down the incline causing
the block to rotate and turn the output shaft.

REVERSE TRAVEL

When the control handle is moved to the reverse
position, the pump variable swashplate is tilted in the
opposite position which changes the direction of oil
flow. The high and low pressure circuits interchange
causing the motor fo rotate in the opposite direction.

ACCELERATION VALVES

The acceleration valves are placed in the circuit to
limit vehicle acceleration to a safe rate. With the con-
trol lever in neutral, oil is under low pressure through-
out the circuit. When the control lever is advanced,
the circuit pressure increases, causing the oil on the
high pressure side to bleed by the flats on the valve
lands and into the low pressure side. This high pres-
sure oil continues to bleed to the low pressure side,
by-passing the piston motor and holding the accelera-
tion rate to a safe level during the time it takes for
the acceleration valve to close against its seat. The
delay in closing the valve is due to the time it takes
the high pressure oil to bleed through the small orifice
in the acceleration valve metering plug and into the
area behind the valve.

PUSH VALVE

When open, the push or free wheeling valve allows
the oil to by-pass or flow from one side of the main
circuit to the other. When pushing, the motor becomes
a pump forcing the oil through the open valve and to
the other side of the motor. The direction of oil flow
depends on the direction the unit is pushed.

NOTE: On “B” and "C” series tractors, and
similar prior models, the hydrostatic pump and
motor are bolted together as a single unit. For
purposes of description we will refer to such a
transmission system as a “standard system”,

On ”“D” series tractors, and similar prior
models, the pump and motor are separated in-
corporating a manifold between them. In this
manual we refer to such a system as a “separ-
ated system”’.
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DIAGNOSIS

This trouble-shooting guide has been written to take into account both
the most likely causes of service problems and the difficulty of check-
ing certain parts of the system. To save time and expense, follow the
sequence of steps as outlined in the trouble-shooting charts on the

following pages. When the cause of the problem is found, repair or
replace the parts involved.

NOTE: Whenever a problem occurs, always first check:
1. Transmission oil level.
2. Speed control linkage (page 19).

3. The push valve — make sure it is closed (page 5).

SPECIAL SERVICE NOTE: If the tractor drives in the wrong direction
when the control lever is moved, the hydrostatic motor cover was in-
correctly installed 180° off position by the supplier. Turn it to the cor-
rect position (see page 42, step 4).

TRACTOR WILL NOT OPERATE IN EITHER DIRECTION.
ENGINE BOGS DOWN OR STALLS.

INSPECT
HYDROSTATIC
MOTOR

INSPECT PARKING

OK PAWL

N INSPECT GEARS
IN TRANSAXLE

DEFECTIVE JAMMED DEFECTIVE

REPAIR OR REPAIR OR
REPLACE REPLACE

REPAIR OR

REPLACE
SERVICE AREA GENERAL INFORMATION REMOVAL/REPLACEMENT
Hydrostatic motor Page 41 Page 25
Parking pawl  veeees Page 58
Transaxle gears ..., Page 57



TRACTOR WILL NOT OPERATE IN EITHER DIRECTION.
TRACTOR CAN BE PUSHED WITH PUSH VALVE CLOSED.

INSPECT PUSH
VALVE

NOT SEATED

REPAIR OR
REPLACE

SERVICE AREA

Push Valve

Motor valve plate
Pump valve plate
Countershaft keys
Speed control linkage

Transaxle gears

OK INSPECT HYDROSTATIC |
VALVE PLATES

DEFECTIVE

REPAIR OR
REPLACE

GENERAL INFORMATION
Page §
Page 33

Page 33

000000

......

— 10 —

~| INSPECT TRANSAXLE
7] COUNTERSHAFT KEYS

- OK

SHEARED

| REPLACE, THEN REPAIR
SPEED CONTROL LINKAGE

INSPECT MESH OF
OUTPUT SHAFT GEAR
| AND GEAR IN TRANSAXLE

OUT OF MESH
REPAIR

REMOVAL/REPLACEMENT

''''''

Page 43
Page 35

Page 57
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TRACTOR WILL NOT OPERATE IN EITHER DIRECTION.
TRACTOR CANNOT BE PUSHED WITH PUSH VALVE CLOSED.

INSPECT SPEED INSPECT HYDROSTATIC OK
CONTROL LINKAGE PUMP SHAFT

DEFECTIVE NOT TURNING BROKEN

INSPECT CONTROL

— OK
SHAFT ROLL PINS

REPAIR OR REPAIR OR
SERVICE AREA GENERAL INFORMATION REMOVAL/REPLACEMENT
Speed control linkage . Page 19 ...,
Pump shaft Page 34 Page 37

Control shaft roll pins ..., Page 37
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TRACTOR OPERATES IN ONE DIRECTION ONLY.

INSPECT CONTROL
LINKAGE

INSPECT CHARGE
CHECK VALVES

INSPECT ACCELERATION

oK VALVES

DEFECIVE DECTIVE
SERVICE AREA GENERAL INFORMATION REMOVAL/REPLACEMENT
Speed control linkage Page 19 ...,

Charge check valves ..., Page 36
Acceleration valves Page 5 Page 40

-— 12 —



TRACTOR OPERATES ERRATICALLY.

INSPECT ACCELERATION OK
VALVES

DEFECTIVE

REPLACE

SERVICE AREA

Acceleration valves

Charge check valves

Seal rings, standard system
Seal rings, separated system
Shaft seals

Motor cylinder block

Swash plate roll pins

A Wik

INSPECT CHARGE OK
CHECK VALVES

INSPECT OK
HYDROSTATIC SEALS

DEFECTIVE AIR LEAKAGE
‘ REPLACE ‘ REPLACE

INSPECT SWASH INSPECT MOTOR

PLATE ROLL
PINS CYLINDER BLOCK

OK

DEFECTIVE | DEFECTIVE
GENERAL INFORMATION REMOVAL/REPLACEMENT
Page 5 Page 40
...... Page 36
...... Page 26
...... Page 29
Page 32 Page 37, 44
Page 32 Page 43
...... Page 37



TRACTOR OPERATES IN BOTH DIRECTIONS, BUT WITH LOSS OF POWER.
CONDITION BECOMES WORSE AS TRANSMISSION BECOMES HOT.

TEST CHARGE
PRESSURE

INSPECT OIL
SUPPLY

INSPECT PUMP AND

OK MOTOR VALVE PLATES

OK

CONTAMINATED DEFECTIVE
CLEAN SYSTEM

AND REPLACE OIL LOW REPLACE

INSPECT CHARGE

RELIEF VALVE DEFECTIVE

REPLACE

OK

INSPECT IMPLEMENT

RELIEF VALVE DEFECTIVE

REPLACE

OK

INSTALL THRUST PLATE
AND REPLACE CYLINDER
_BLOCK ASSEMBLY

INSPECT MOTOR COVER

MISSING
THRUST PLATE >

OK

INSPECT HYDROSTATIC
MOTOR

REPAIR OR

LOCKED UP REPLACE

OK

INSPECT SLIPPER

RETAINERS REPLACE

DEFECTIVE
OK

REPLACE CYLINDER
BLOCK ASSEMBLY

INSPECT PISTON

SLIPPERS —~QORY

OK

INSPECT CYLINDER

BLOCK ASSEMBLY REPLACE

DEFECTIVE =3
OK

INSPECT PARKING
PAWL

REPAIR OR
REPLACE

- JAMMED
OK

INSPECT TRANSAXLE

GEARS = BROKEN

REPLACE

— 14 —



SERVICE AREA

Charge pressure test
Valve plates

Charge relief valve
Implement relief valve
Motor thrust plate
Hydrostatic motor
Slipper retainers

Piston slippers

Cylinder block assembly
Parking pawl

Transaxle gears

GENERAL INFORMATION
Page 24
Page 33
Page 5

Page S

QQQQQQ

CCCCCC

Page 33
Page 32

Page 32

llllll

llllll
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REMOVAL/REPLACEMENT
Page 35, 43
Page 35
Page 35
Page 42
Page 41
Page 46
Page 46
Page 46
Page 58

Page 57



TRANSMISSION OVERHEATING.

INSPECT PUMP
COOLING FINS

INSPECT PUSH

OK- VALVE

DEFECTIVE

CLEAN FINS

REPLACE

REPLACE ENTIRE
HYDROSTATIC UNIT

OK — CHECK CHARGE
PRESSURE

LOW

INSPECT CHARGE

RELIEF VALVE DEFECTIVE

OK

INSPECT IMPLEMENT

RELIEF VALVE DEFECTIVE

OK

INSPECT MOTOR COVER

THRUST PLATE * MISSING

oK

INSPECT HYDROSTATIC
MOTOR LOCKED UP
OK

INSPECT SLIPPER

DEFECTIVE
RETAINERS

OK

INSPECT PISTON

SLIPPERS WORN

oK

INSPECT CYLINDER
BLOCK ASSEMBLY

OK

DEFECTIVE

INSPECT PARKING

PAWL JAMMED

OK

INSPECT TRANSAXLE

GEARS BROKEN

“ OK =

| INSTALL THRUST PLATE
31 AND REPLACE CYLINDER
BLOCK ASSEMBLY

INSPECT ACCELERATION
VALVES

DEFECTIVE

REPLACE

REPLACE

REPLACE

REPAIR OR
REPLACE

REPLACE

REPLACE CYLINDER
BLOCK ASSEMBLY

REPLACE

REPAIR OR
REPLACE

REPLACE

OK



SERVICE AREA

Pump cooling fins
Push valve
Acceleration valves
Charge pressure test

Entire hydrostatic unit,
standard system

Entire hydrostatic unit,
separated system

Charge relief valve
Implement relief valve
Motor thrust plate
Hydrostatic motor
Slipper retainers

Piston slippers

Cylinder block assembly
Parking pawl

Transaxle gears

GENERAL INFORMATION
Page 34
Page 5
Page 5

Page 24
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Page 32

Page 32
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FIG. 7.

through the hole in the side panel and rotate
the eccentric cam pin until the rear wheels stop.
This usually oceurs at a point midway between
forward and backward wheel rotation. Re-
tighten the lock screw holding the eccentric
assembly.

To position the speed control lever at the neutral
position of the console slot, depress the brake pedal
and adjust the length of the shift rod arm by rotating
it in its trunnion.

FRICTION ADJUSTMENT

The speed control lever is friction loaded to hold
selected speed in either direction. If the lever does not
remain where it is set during operation, the friction
may be increased by tightening the adjusting nut
through the access hole located in the right panel (see
Fig. 6). The proper amount of friction is obtained

when approximately 18 pounds of force at the handle
moves the control lever.

PARKING BRAKE ADJUSTMENT

1. With the engine shut off, press and release the
brake pedal.

2. Engage the parking brake by placing the lever
in the rear notch of the access plate.

3. Check the need for adjustment by moving the
speed control lever back and forth to determine if the
linkage can be moved from neutral toward either the
forward or reverse positions.

4. |If the speed control lever can be moved with
little effort toward either position as described in step
3, shorten the length of the parking brake lever rod.
This adjustment is made by turning the nut on the
rear of the rod against the trunnion.
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1974 “D” SERIES TRACTORS —
NEUTRAL ADJUSTMENT

s

6-11 f - 6-33

\‘ . \ ’/ 6 - 2 \
7 625
)
.?o D> ﬁ)—l — |
e 6-26 6-29

6-30 6-28

FIG. 8. Brake, Speed Control Linkage, 1974 D" Series
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5. If the parking brake lever is loose in the dis-
engaged position, adjust the length of the transmission
brake lever rod until there is little play left before it
begins to engage.

1974 “D” SERIES TRACTORS —
NEUTRAL ADJUSTMENT (FIG. 8)

1. Block the rear wheels off the ground.

2. Depress the brake pedal (item 6-20), and keep
it depressed during adjustment.

3. Loosen the set screw (6-11). Start the engine
and run it at half throttle.

4. Adjust the eccentric (6-09) until true neutral is
reached. Check this by making certain the tires have
stopped rotating. Be sure to check both tires. This
usually occurs at a point midway between forward
and backward wheel rotation.

5. Retighten the set screw.

6. Move the speed control lever into forward and
reverse several times, depressing the pedal each time

1974 D SERIES

- TRANSMISSION
CONTROL LINKAGE

to make sure of the neutral setting. Then make a final
check of the adjustment at full throttle.

LEVER POSITION ADJUSTMENT

If the speed control lever does not return to the
neutral (center) position when the brake pedal is
depressed, adjust as follows:

1. Remove the top cotter pin retaining the shift
rod (6-44).

2. Rotate the shift rod (checking periodically) until
the speed control lever is centered when the
brake pedal is depressed.

3. Replace cotter pin and washer.

FRICTION ADJUSTMENT — Speed Control Lever

A friction adjustment may be necessary on “D”
series tractors if the speed control lever fails to main-
tain the selected speed.

1. Tighten the nut retaining the two friction wash-
ers (6-14B) on the speed control cam (6-12).

INTERLOCK
SWITCH
NEUTRAL
— ADJUSTMENT N
FORWARD ECCENTRIC ~ ‘{!
& REVERSE 1
LEVER *
A
\
PARK BRAKE NEUTRAL
LEVER & Q PEDAL
SPEED
CONTROL
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O N PUMP

CONTROL
ARM

PUMP CONTROL
SHAFT

PARK BRAKE
PRIMARY LEVER

PARK BRAKE
TENSION
ADJUSTMENT

PARK BRAKE

SECONDARY
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19

0@

14

|

13
e ’

PUMP SHAFT SEAL

FIG. 91.

HYDROGEAR SERVICE NOTE

PROBLEM: Tractor will not operate in either direction.
Problem usually occurs suddenly, with little or no
warning. |

CAUSE: Internal plug (b) is either loose, or has fallen
completely out of position.

N 'Y  FIGURE I  SOLUTION:
4 | S 1. Remove the side socket head plug (¢) using a
Hs'' Allen wrench.

\ 2. Insert the long arm of a %, Allen wrench into
the horizontal passage exposed in Step 1,
S EAT LU LLER across the large vertical passage, and deter-

mine if the internal plug is in place.

3. If the internal plug is in place but is loocse,
tighten it securely and replace the side plug.

4. [f the internal plug is not in place, use a %;”
Allen wrench to remove the top plug (a). The
internal plug is usually found at the bottom of
the large vertical passage. Retrieve it with a
magnet.

5. Insert the internal plug through the horizontal
passage, across the large vertical passage, and
tighten it securely in place. Then reinstall both
the side and top plugs.

-— 50 —






Charge Relief Valve

Remove the 24" hex head “O” ring plug {5, Fig. 90).
Remove the spring (11, Fig. 91) and valve (12, Fig. 91)
using a magnet to withdraw them from the bore.

NOTE: There may be shims inside the plug to con-
trol valve spring tension. Take care not to lose them.

Remove and discard the “O” ring from the plug.
Check the spring for distortion. Replace if damaged.
Check the nose of the valve for continuous sealing
pattern and replace it if damaged. Check the seat in
the center section for nicks or signs of erosion. If it
is badly eroded, the Hydrogear assembly must be
replaced.

Clean the parts with solvent and coat them with
type “A" automatic transmission fluid. Install a new
“O” ring on the plug (5, Fig. 90) using care not to
damage it on the screw threads. Install the spring in
the valve and insert the assembly, valve first, into
its bore on top of the center section. Install the hex
head “"O” ring plug and tighten securely.

Towing Valve (If applicable)

Back out the 1” hex shoulder plug (6, Fig. 90). Pull
the valve assembly (14, Fig. 91) out of the bore. The
force required will depend on the radial press of
the sealing rings on the barrel of the valve.

Remove and discard the “O” rings and the Teflon
back up ring (13, Fig. ?1}). Clean the valve with sol-
vent, dry, and coat with type “A’” automatic trans-
mission fluid. Install the Teflon back up ring (13,
Fig. 21) in the top groove of the valve, Install an “O”
ring olongside the back up ring in the same groove
on the side away from the valve stem. Install the
second “O” ring in the bottom groove. From top to
bottom of the valve, the rings stack up in this order:
Teflon ring, “O” ring, “"O” ring.

Place the washer (15, Fig. ?1) around the bore in
the center section and, with a twisting motion, insert
the valve into the bore. Start the hex shoulder plug
threads and rotate the valve while drawing it into
place with the plug. Tighten the plug securely.

Implement Relief Valve (If so equipped)

Remove the 24” hex head "O" ring plug (7, Fig. 90).
Remove the spring (16, Fig. 91) and valve (17, Fig. 21)
using a magnet to withdraw them from the bore.
Remove and discard the “O” ring from the plug.
Check the spring for distortion. Replace if damaged.

Check the nose of the valve for continuous sealing
pattern and replace if damaged. Check the seat in
the center section for nicks or signs of erosion. If it
is badly eroded, the Hydrogear assembly must be
replaced.

Clean the parts with solvent and coat them with
type “A’” automatic transmission fluid. Install a new
Q" ring on the plug (7, Fig. 90) using care not to
damage it on the screw threads. Insert the spring in
the valve and install the assembly, valve first, into
its bore on the front of the center section. Install the
hex head “O” ring plug and tighten securely.

Install new oil filter. Install the drain plug in the
bottom of the transaxle. Fill to proper level with type
“A’ automatic transmission fluid. Approximately four
quarts will be required.

Block the tractor up with the rear wheels off the
ground. Run the engine at low speed and operate
the Hydrogear in forward and reverse to circulate
fluid through the system and to check for leaks.
Recheck the fluid level and add as necessary.

Adjust neutral position. Lower rear wheels to the
ground. Reinstall the fender and tool box assembly.

Run the tractor to thoroughly test operation of the
Hydrogear.

HYDROGEAR
REMOVAL AND REPLACEMENT

Removal

If the transmission has been contaminated either
with metal filings or other foreign matter, the fluid
must be changed and the oil filter replaced. The
transaxle must also be flushed thoroughly before a
new Hydrogear assembly is installed.

Support rear of tractor with rear wheels off the
floor. Remove the left rear wheel. I tractor has tail
light, disconnect wire and bring it forward of the
tool box. If the tractor has a hydraulic lift, disconnect
the hoses from the Hydrogear and move them for-
ward out of the way. Remove the instruction plate
(located in front of the seat) by removing four mount-
ing screws,

Remove the four tool box to transmission bolts and
remove the fender, seat and tool box as an assembly.

NOTE: On 1965, 1966 and 1947 models it is also
necessary to remove the fan guard. The 1968 and
1969 models will also require the removal of the
two belt guard-to-tool box bolts.

Remove the belt guard and drive belt. To do this
on 1968 and 1969 models, the R.H. foot rest must
be removed. Remove the cooling fan from the drive
pulley, if so equipped, and remove the pulley.

Clean ali dirt and clippings off the Hydrogear and
surrounding area with solvent and compressed air
to keep the interior of the transaxle free of foreign
matter when the Hydrogear is separated from the
transaxle.

Place a drain pan beneath the Hydrogear.






HYDROGEAR
PARTS DRAWING
1965-73




Parts available only through Authorized Dealers.
When ordering parts always list Part No. and Description.

HYDROGEAR PARTS LIST 1965-73

(Specifications subject to change without notice..)

ITEM | PART DESCRIPTION NO.
NO. NO. REQ'D.
1 8046 Case R. H. 1
2 1532 Bearing — Needle 1” I. D. 3
3 1533 Bearing — Ball 1'/2 1. D. 2
4 9416 Bearing — Needle 1'/s |. D. 2
5 6449 Seal 1'/s |. D. 2
6 5959 Seal Brake Shaft /2" |. D. 1
7 3915 Pin — Dowel 2
8 8047 Case L.H. 1
9 5960 Bearing Needle 1” I. D. 1

10 8050 End Cap R. H. 1

11 8051 End Cap L. H. 1

12 7202 Axle Rear R. H. 1

13 7203 Axle Rear L. H. 1

14 7169 Snap Ring 2

15 7199 Washer — Thrust 2

16 8053 Gear Axle 2

17 7196 Gear — Differential Ring 1

18 7200 Body 2

19 933209 Roll Pin /a x /2 2

20 8056 Gear — Differential Pinion 10

21 7235 Spring — Cylindrical 1

22 908138 Bolt /516 x 3'/a 5

23 915663 Nut — Elastic Stop %s-16 5

24 920009 Washer — Flat 3/s SAE 10

25 6452 Gear — 44 Teeth — 11 Teeth 1

26 5963 Gear — 22 Teeth 1

27 5964 Gear — 33 Teeth 1

28 5965 Shaft 1 “ Dia. 1

29 936131 Snap Ring 1” Shaft. 2

30 937014 Key #9 Woodruft 2

31 5966 Assembly — Park Brake 1

32 5999 Gasket — Case 1

33 908143 Bolt Hex %/e-16 x 5 2

34 908038 Bolt Hex ®/s-16 x 2 3

35 908043 Bolt Hex 3/s-16 X 3'/2 1

36 915113 Nut Nylok */s-16 6

37 908034 Bolt Hex Nylok %/s-16 x 1 3

38 5969 Assembly Lever — Brake 1

39 933152 Roll Pin /s x ¥/ i

40 5990 Assembly — Filter 1

41 5991 Fitting L

42 5992 Strainer 1

43 6155 Assembly Dipstick & Filter 1

44 943346 Nipple /2" Pipe x 3'/2" 1

45 943004 Coupling /2" Pipe 1

46 5955 Gasket — Pump 1

47 943460 Plug /4" Pipe 1

48 7880 Assembly Hydrogear Unit (Complete) 1

49 5993 Support — Cam Block 1

50 911037 Screw — Socket Head '/4-20 x '/2 3

51 6826 Shim 2

52 972116 “O” Ring 1

53 5994 Arm — Cam Follower 1

54 933215 Roll Pin Y4 x 1'/4 1

55 970026 “O” Ring 2

56 5995 Eccentric — Cam Follower i

57 909849 Set Screw Nylok '/4-20 x 5/16 1
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HYDROGEAR PARTS LIST

Parts available only through Authorized Dealers.

When ordering parts always list Part No. and Description.

{Specifications subject to change without notice.)

[

oy oy DESCRIPTION RECD.
58 5998 Plate Tension 2
59 909000 Screw Round Head #8-32 x 5 2
60 5996 Cam ]
6] 920229 Washer 2
62 920078 Lockwasher #8 2
63 933196 Roll Pin 3 x 2 ]
64 7266 Valve ]
65 7268 Ring — Back Up ]
66 971113  “O” Ring 2
67 7267 Plug 1
68 6444 Assembly Dampening Valve (with “O” Rings) 2
69 970118 “O" Ring 2
70 971015  “O" Ring 2
71 7054 Assembly Piston & Sleeve (Matched Assembly) 2
72 971018  “O” Ring 2
73 7264 Spring — Relief Valve 2
74 7052 Spring — Relief Valve 2
75 7051 Seat — Spring 2
76 7050 Cone — Relief Valve 2
77 7049 Sleeve 2
78 971017 ”O" Ring 2
79 7752 Plug 7
80 7753 Spring — Check Valve 2
81 7754 Valve — Check Valve 2
82 7755 Spring — Charge Pump Relief Valve ]
83 7756 Cone — Relief Valve 1
84 943462 Plug — Pipe Hex Socket }4-14 ]
85 973310 “Q" Ring 7
86 7877 Seal 1

PUMP SHAFT SEAL REPLACEMENT

Replacement of the pump shaft seal (Fig. 91), is
accomplished without removing the Hydrogear as-
sembly from the tractor.

Raise the seat. Remove the fan guard and fan on
1965, 1966, and 1967 models. On 1968 and 1969
models, remove the belt guard. To do this it will
also be necessary to remove the R.H. foot rest on
these models.

Loosen the belt _tension by setting the parking
brake, and remove the belt from the shaft pulley.
Remove the pulley and Woodruff key from the input
shaft.

NOTE: It is extremely important not to damage
the shaft or the soft aluminum housing. The follow-
ing steps should be done very carefully.

Slide a small hook tool or screw driver along the
shaft into the lip seal. Tip the tool until it contacts
the outer metal edge of the seal and pry outward

gently. Change position of the tool and repeat the
process until the seal has been worked out of the
housing. Discard the seal.

Inspect the shaft and polish out any nicks or burrs
that could cut or damage a new seal. Do not let
any particles enter the pump.

Coat the sealing lip with automatic transmission
fluid and slide the seal over the shaft. Align the seal
to the aluminum housing. A thin coat of gasket
shellac on the seal O.D. will aid in sealing the steel
seal to the pump housing.

Place a tool approximately the size of the seal
O.D. over the metal face of the seal (the input pulley
hub can be used) and press the seal into the housing
until the seal is flush with the edge of the housing.

Check oil level and replenish as necessary.

Align and install the pulley, belt, and fan if so
equipped. Install the belt guard or fan guard de-
pending on model.

Test operation and check for leaks.
END OF HYDROGEAR SECTION
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PISTON-PISTON
HYDROSTATIC TRANSMISSION
19731917




PARTS LIST 1973-1977*
PISTON-PISTON HYDROSTATIC TRANSMISSION

Parts available only through Authorized Dealers.
When ordering parts always list Part No. and Description.
(Specifications subject to change without notice.)

ITEM

PART

T—— v o

DESCRIPTION

NO. NO. REQ'D
1 7877 Pump Shaft Seal 1
2 83-3870 Snap Ring (Formerly 200229) 1
3 200214 Ball Bearing 1
4 200215 Snap Ring 1
5 200213 Pump Shaft 1
6 200217 Variable Swash Plate 1
7 83-3750 Thrust Plate (Formerly 200188) 1
8 200216 FPump Housing 1
9 83-3900 Stub Trunnion Shaft (Formerly 200236) 1

10 83-3890 Control Trunnion Shaft (Formerly 200235) 1

11 83-3910 Needle Bearing (Formerly 200237) 2

12 103461 Seal 2

13 103462 Washer 2

14 103463 Retaining Ring 2

15 83-3880 Spirol Pin (Formerly 200234) 3

16 200239 Cap Screw 4

200219 Cylinder Block Kit— Consists of nine pistons and a cylinder
block (not available separately) plus the correct number of
items 18, 20, 21, 22 & 23.

18 200212 Slipper Retainer 1

20 83-3920 Washer (Formerly 200243) 1

21 200244 Spring 1

22 200245 Front Washer 1

23 200208 Retaining Ring 1

24 200220 Valve Plate 1

25 83-3820 Locating Pin (Formerly 200198) 2

26 200222 Needle Bearing 1

27 200224 Charge Pump Housing 1

28 83-3860 Gerotor Assembly (Formerly 200225) 1

29 971018 O-Ring, Large 2

30 103184 Back Up Ring 2

31 200231 Cap Screw, Short 2

32 200230 Cap Screw, Long 2

33 200226 Socket Head Plug 2

34 83-3850 Pump Gasket (Formerly 200223) 1

35 200238 Pump End Cap 1

36 200241 Socket Head Plug 1

37 200226 Socket Head Plug 1

38 200227 Pipe Plug 1

39 83-3830 Pipe Plug, /4" (Formerly 200199) 2

40 83-3730 Cap Screw, Short (Formerly 200184) 2

41 103216 Ball 2

42 103457 Check Valve Spring 2

43 973310 O-Ring 2

44 103458 Check Valve Plug 2

45 971012 O-Ring 1

46 103459 Back Up Ring 1

47 103460 Push Valve 1

* Refer to specific tractor parts manual to determine replacement parts information for 1978-1980 tractors.
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PARTS LIST 1973-1977
PISTON-PISTON HYDROSTATIC TRANSMISSION

Parts available only through Authoriied Dealers.
When ordering parts always list Part No. and Description.
(Specifications subject to change without notice.)

ITEM
NO.

PART
NO.

DESCRIPTION

NO.
REQ'D.

48
49

50
o1
52
53
54
55
56
o7
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72
/3
74
75
/76
77
78
79
80
81
82

83 .

84
86
88
89
90
o1
92
93
94
95

* Tractors not equipped with a hydraulic lift use spring No. 103455 here, and only the plug (item 51) and o-ring
(50) on the opposite side.

103216
103455

973310
7752
103465
103588
103574
103464
6632
103593
973500
103591
973190
103590
103589
103588
971015
103184
971018
83-3760
200193
200203
200190

200208
200209
200210
200211
200204
103592
83-3830
103840
200200
105124
83-3790
83-3780
200205
83-3800
83-3770
200212
83-3750
200189
200187
200206
970132
200185
83-3740
200202

Ball
Charge Relief Valve Spring

O-Ring

Plug

Plug

Acceleration Valve Body
Shim Set

Implement Relief Valve Spring
Relief Valve Cone

Hex Plug

O-Ring

Metering Plug

O-Ring

Ball

Spring

Acceleration Valve Assembly
O-Ring

Back Up Ring

O-Ring

Motor Gasket (Formerly 200191)

Motor End Cap
Valve Plate

Cylinder Block Kit — Consists of nine pistons and a cylinder
block (not available separately) plus the correct number of

items 70, 71, 72, 73 & 86.
Retaining Ring

Washer

Spring

Retainer

Retaining Clip

Acceleration Valve Spring
Pipe Plug (Formerly 200199)
Motor Cover Plate

Cap Screw

Motor Shaft (Formerly 200197)

CapScrew (Formerly 200195)

Centering Pilot (Formerly 200194)

O-Ring

Seal Retainer With O-Ring (Formerly 200196)
Needle Bearing (Formerly 200192)

Slipper Retainer

Thrust Plate (Formerly 200188)

Motor Housing
Ball Bearing
Retaining Ring
O-Ring

Copper Washer

Socket Head Cap Screw (Formerly 200186)

Hex Head Cap Screw
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Bulletin No.

62
64
67

68

80

83

84

101

118
437

172
174
195

217

252

273
305

437

NOTE:

Date Issued

3/65
4/65
7/65
9/65

12/66

1/67

2/67

7/68

12/69
3/89

4/75
5/75
12/76

2/78

11/79

5/80
4/81

3/89

SERVICE BULLETIN RECORD

Topic or Part Involved

Hydrogear Bulletins

Hydrogear - Transaxle Gasket Replacement
Hydrogear - Kit 6059, for use with Sickle Bar mower.
Hydrogear - QOil leak due to loose slide casting.

Hydrogear - Kit 6066, for correcting o1l leak at cam block
trunnion support casting or serial number plate.

Hydrogear - Transmission/Transaxle usage and interchangeability
1967 and prior.

Hydrogear - New relief valve spring 7264; relates to tiller
installation on earlier units.

Hydrogear - QOil and filter change recommendation. (Note
Dexron II is present equivalent to Type A Automatic
Transmission fluid).

Hydrogear - Replacement unit installation information.
Hydrogear - Securing hydraulic valve hoses.

Hydrogear - Sundstrand rebuilding service.

Piston - Piston Bulletins

Piston-Piston - Use of rust preventative on axles.
Piston-Piston - Differential bolt diameter change.

Piston-Piston - Motor snap ring failure, 1975 and prior tractors;
S/A 105124

Piston-Piston - Driven coupling installation on D-Series tractors,
1977 and prior: S/A 105147. Also see SB 305.

Piston-Piston - Conversion of limited slip to 8-pinion differential,
1968-73 tractors; S/A 105173/Gear 101523.

Piston-Piston - Differential end cap nut 108881.

Piston-Piston - Driven coupling repair procedure, D-Series
tractors.

Piston-Piston - Sundstrand rebuilding service.

Service Bulletin information is for repair reference purposes. Parts and
assemblies covered by bulletin may no longer be available. Warranty coverage
has expired for all Sundstrand-equipped products.
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