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Safety Rules

Attention Repair Personnel:

As repair personnel you have an obli
safety related aspects as well as the
familiarize yourself with the Opera
the safety warnings it contains. D
is more hazardous than when the
to repair a unit safety and then t

gation to know the product completely. This includes
mechanical know-how. Before beginning repair, thoroughly
tor’s Manual for the product, paying particular attention to
uring repair it is possible to place yourself in a position which
unit is in full operation. Remember, it is your responsibility
o be sure the unit is-safe before it is again put into operation.

-_‘-_-_______—_-__-—__—_-__—-—_____ W S W — —.

® Read the Operator’s Manual for the
unit being repaired and the safety
rules in this manual. Be thoroughly
familiar with the controls and safe
use of the unit.

® Keep the repair area clear of all per-
sons, particularly small children, and

® Have a clean, well lighted, ventilated
area for repair work.

o |f a unit is to be lifted vertically for
repair, follow the proper procedures
for raising the unit given in this manual.
If you do not have the proper lifting
equipment, do not attempt to raise the
tractor.

® Stop the engine, set the parking brake,
and remove the key before working on

® Remove the spark plug wire and nega-
tive battery cable and fasten them away
from any metal when working in the
engine area.

® Block the wheels if a unit is to be jacked
up and use jack stands. Never trust the
jack alone to hold a unit.

— -’-‘———-_-‘_

® Always wear heavy footwear and proper
clothing. Never start or test run a power
unit when wearing sandals or canvas
shoes. During testing or adjustment never
work near moving parts or wear loose
fitting clothing. ‘

® Never allow a child or inexperienced
person to attempt the repair of a power
unit.

e Follow all repair instructions in the
exact order given in this manual.

® Handle gasoline with care — it is highly
flammable. Your gasoline supply and
any gas drained from & unit should be
in approved containers.

® Check all nuts, bolts, and screws for
tightness when repair is complete.

e After repair make sure:

a. the unit is in operating
condition,

b. all safety devices and shields
are in place and in working
order, and,

c. all adjustments have been made.

o Always foliow the proper starting pro-

Preparation

pets.
Repair

a unit.
Test
Operation

cedures for each unit as given in the
Operator's Manual.

& |f power unit starts to vibrate during
testing stop the engine immediately.
Check and correct the cause before
restarting the engine.

® Be prepared for possible hazardous
movement of the power unit or unit
parts when testing the interfock and
other safety device systems.

e Do not changeengine governor settings
or overspeed the engine.

e Never attempt to adjust any power
unit while the engine is running.

——‘———__—--_--__

e Keep hands and feet clear of all moving
parts.

o Never test run a power unit indoors
without a proper exhaust ventilation
system and then only for short periods.
Exhaust fumes are deadly.

® Be especially careful not to touch parts
which might be hot from operation.
Allow such parts to cool before readjust-
ing or servicing.

e Never remove the fuel tank cap or
add gasoline-to a running or hot engine.
Wipe up spilled gasoline.
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General Information

BATTERY CARE

Battery Removal and Installation {Figure 1)

1. Open the tractor hood, disconnect the battery
cover attaching springs, and remove the bat-
tery cover.

4\ WARNING

The positive battery terminal can be
easily shorted to the tractor frame
by a metal tool. To avoid this prob-
lem, always disconnect the negative
cable first and connect it last.

2. Remove the plastic caps from the battery
terminals. Disconnect the battery cables,
negative cable first, by removing the two cap-
screws securing the cables to the terminals.

3. Loosen the capscrews that secure the battery
clamp and carefully remove the battery.

4. To install the battery, follow the battery re-
moval procedure in reverse order. Make cer-
tain the positive cable is connected first,
Check the condition of the cables and replace
them if necessary.

Water Level

The battery water level should be checked every 25
hours of operation. Remove the battery cover and all
battery caps, and check that the water level is
up to the marking ring.

NOTE

Do not allow the water level in the
battery to fall below the top of the
plates.

Fill each battery cell to the marking ring with dis-
tilled water. If distilled water is not available, clean
tap water may be used. Before replacing the battery
caps, make sure the vent holes are free of dirt and
grease. Make sure that the entire top of the battery
is clean.

{
( LU C(}ERSPRING CAP

- +———BATTERY COVER

COVERSPRING | |/
: ~

Y

| . \ §

HEX SCREW

_—

- ,CAPSCREW

BATTERY
CAP
CAPSCREWN wasHER
)
HINGE ASSY. ,
SHOULDER BOLT

Figure 1. Battery Removal and Installation
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Bearing Cleaning and Inspection

Check the battery more often in warm weather. Wa-
ter evaporates faster under high operating tempera-
tures, When checking the battery water level, also
check and make sure the battery posts, cables and
connections are free from corrosion. Remove corro-
sion and clean the battery as required.

Charging

A hydrometer test of the battery solution should be
made monthly. If the specific gravity is 1.225 or
less, the battery should be removed and thoroughly
recharged. If it is necessary to add water to the bat-
tery cells, it should be done just prior to recharging
to mix the water thoroughly into the electrolyte so-
lution.

An emergency charge at a high charging rate for a
short period of time may be applied as a temporary
measure to crank the engine. However, this supplies
insufficient reserve to crank a second or third time.
An emergency charge must be followed by a charg-
ing period sufficient to restore a full charge.

The following is the recommended rate and time
needed to fully charge a completely discharged bat-
tery using a charger of 2450 watt rating.

5 10
10 b

Amperes

Hours

Winter Care

If the battery will not be used during the winter
months, it should be removed fully charged and
stored in a cool, dry place. Any collection of grease,
dirt, or corrosion should be removed from the top of
the battery and battery posts.

The battery should be recharged whenever the spe-
cific gravity of the battery is 1.225 or less. Before re-
installing the battery, it should be given a thorough
recharge.

BEARING CLEANING AND INSPECTION

Cleaning

Do not try to determine the condition of a bearing
until it has been cleaned. Solvents used for cleaning
include naptha, kerosene, etc., but petroleum
solvents made especially for washing parts are
best.

Gasolines containing tetraethyl lead and other anti-
knock compounds are poisonous when inhaled or
absorbed in cuts and should never be used.

1-2

A\ WARNING

Fire precautions must be taken since
nearly all these solvents are very
flammable.

The .containers used for cleaning should be deep,
clean, and well filled with solvent. Bearings should
never touch the bottom of the container where all
the dirt settles.

Let the bearings soak long enough to loosen the
grease and dirt. This may take several hours. Then,
move the bearing around in the solvent near the top
of the container. Turn the bearing slowly to expose
all bearing parts. A short, high quality bristle
brush can be used to aid in removing dirt and
grease.

After all visible dirt is removed, rinse the bearing in
a clean container of clean solvent, dry and immedi-
ately dip the bearing in oil or light grease before in-
specting.

A WARNING

Do not spin bearings with com-
pressed air. A dry bearing spun at
high speeds will be damaged, and if
a piece of dirt or steel flies off at
high speed, someone could be in-
jured.

If a bearing is dried with compressed air, rotate one
ring slowly by hand to expose all parts of the bear-
ing.

Bearings with a shield or seal on one side only, or
removable seals, can be cleaned, inspected and han-
dled in the same way as bearings without shields or
seals. Bearings with permanent seais or shields on
both sides must not be washed, but instead, should
be wiped carefully to keep dirt out. If sealed bear-
ings turn smoothly and are not otherwise damaged,
coat the outside with grease and wrap them in
grease-proof paper to keep them clean. If they stick
or turn roughly, replace them.

Inspection

After cleaning the bearings, inspect them to deter-
mine if they may be placed in service again.

NOTE
If one bearing on a shaft fails, itis a
good practice to replace the second

one also, even if no visible damage
occurred.
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A little tarnish, stain or corrosion on the outside
edge of the races is not harmful to bearing oper-
ation and it need not be removed. Cleaned bearings
that cannot be separated can be inspected by hold-
ing the bearing horizontally and turning the outer
race slowly. Any bearing which sticks, runs
roughly or makes a clicking noise should be re-
cleaned and turned again. If the condition still exists,
replacement is necessary.

External visual inspection should reveal whether
the bearings have broken or cracked races, dented
seals or shields, cracked or broken separators, balls,
or rollers and whether the bearing has been over-
heated, which will be indicated by a brownish-blue
or blue-black color. If any of these conditions exists,
replacement is necessary.

Separable bearings should be inspected for flecked,
pitted, or scratched areas on the balls, rollers, and

races, and for indenting of the races. If any of these
conditions exist, replacement is necessary. No accu-
rate field inspection for excessive “end shake” ex-
ists. Unless it is known that a given bearing has
none, only a visual comparison with a new bearing
is possible. If excessive end shake is suspected, re-
place the bearing, even if no visible damage is
present. Wear can occur which is not visible, espe-
cially if fine abrasives have mixed with the lubri-
cant.

Preservation

After inspection, the bearings shouid be greased or
oiled immediately. If the cleaned, reusable bearings
are not going to be installed within a few hours
after cleaning, they should be wrapped in clean,
grease proof paper and placed in a clean box or con-
tainer.

RECOMMENDED TORQUE SPECS. FOR HARDWARE

THESE SPECIFICATIONS APPLY TO PLATED HARDWARE

PSRN /BN
N\ 7
SIZE SAE GRADE NO. 2 SAE GRADE NO.5 SAE GRADE NO.8

8-32 19" In./Lbs. 30" In./Lbs. 41" In./Lbs.
8-36 20" " 31" ' 43" "
10-24 27" i 43" ” 60" "
10-32 31" v 49" " 68" "
1/4-20 66" - 8" Foot/Lbs. 12 Foot/Lbs.
1/4-28 76 10 . 14 "
5/16-18 11 Foot/Lbs. 17 o 25 "
5/16-24 12 " 19 " 25 "
3/8-16 20 : 30 " 45 "
3/8-24 23 " 35 " 50 "
7/16-14 30 " 50 " 70 "
7/16-20 35 " 55 " 80 "
1/2-13 50 " 75 " 110 Y
1/2-20 55 " 90 " 120 "
9/16-20 65 " 110 " 150 "
9/16-18 75 " 120 " 170 "
5/8-11 90 ' 150 " 220 "
5/8-18 100 " 180 " 240 "
3/4-10 160 " 260 Y 386 "
3/4-16 180 " 300 " 420 "
7/8-9 140 " 400 " 600 "
7/8-14 155 " 440 " 660 "
18 220 " 580 " 900 "’
1-12 240 " 640 " 1,000 g

Figure 2. Recommended Torque Specifications
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Transmission Fluid and Filter

Viscous Coating VC-3

Viscous coating VC-3 must be dry to lock. It should
be applied prior to assembly and dried. The hard-
ware will then lock immediately at installation. If
hardware must be assembled wet, a delay of 24
hours must be expected before locking will occur.

NOTE

Any bolt that goes directly thorugh
the transmission case must be
coated with VC-3. You cannot use
permatex as it will leak due to the
pressure of the case. Only VC-3 or
comparable sealer can be used on
this hardware.

Drying

Hardware coated with VC-3 can be dried in a hot
oven. The approximate drying time at 250 degrees
to 300 degrees F. is 3 minutes and 10 minutes at 200
degrees F.

VC-3 requires 6 to 24 hours to dry when no heat is
applied. Large areas require more time to dry.

TRANSMISSION FLUID AND FILTER

The transmission fluid and transmission filter
should be changed every 400 hours. The filter
should also be changed whenever the transmission
case is drained and refilled with transmission fluid.

To change the transmission fluid and transmission
filter, use the following procedure,

NOTE
Warm fluid will drain best. Run the
engine for 5 minutes before starting
this procedure.

1. Park the tractor on a level surface, stop the
engine and set the parking brake.

2. Remove the bottom cover from the tractor
frame.

3. Disconnect the hydrostatic pump inlet hose
from the elbow on the transmission case and
the electrical connection from the trans-
mission temperature sending unit (Figure 111,
page 2-46).

4. Place a suitable container under the trans-
mission case, and remove the dipstick assem-
bly, elbow and temperature sending unit al-
lowing the transmission oil to drain from the
case. Raise the back of the tractor to get as
much of the fluid out as possible. After the oil
has completely drained, install the elbow and
temperature sending unit, attach the inlet
hose to the elbow and connect the trans-
mission temperature sending unit’s electrical
connection.

. Remove the oil filter by turning it counter-
clockwise. Wipe the sealing surface of the
mounting bracket clean.

. Place a film of transmission oil on the fiiter
sealing gasket. Install and hand tighten the
new filter by turning it clockwise. The new

_filter should be a PER-17-1, 25 micron (Sim-
plicity part no. 1650954).

. Fill the fransmission case through the dip-
stick opening with approximately six quarts
of Type A, Type F, or Dexron automatic
transmission oil. Pour slowly and check the
level often with the dipstick until the level
reaches the full mark. Install the dipstick.

. Install the bottom cover.
. Prime the hydrostatic system.

ENDING

FILTER

DIPSTICK
o iy
E \

Figure 3. Transmission Fluid and Filter
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Transmission Priming Procedure (Figure 3)

1.

2.

Disconnect the B+ lead from the ignition coil
and two spark plug wires.

Remove the cover assembly from the center
console of the tractor.

- Remove the pipe plug from the pump. Pour

transmission oil through the pipe plug hole,
while eranking engine, until it overflows (see
Figure 3).

. Crank the engine using the battery until

fluid flows from the pipe plug hole with no
air bubbles. You may have to stop and add
oil several times. Wipe up all spills.

. Install the pipe plug and the cover assembly.

Reconnect the B+ lead to the ignition coil.

. Run the engine for a short period and check

the oil level in the transmission case. Add
transmission oil if necessary.

. It is recommended that a charge pump pres-

sure reading and an implement reading be
taken at this time. To do this, insert a pres-
sure gauge which reads more than 1000 psi
into the pipe plug hole (see Figure 3). A
charge pump reading is taken by running the
engine at 3/4 to full RPM which should give
a reading of 50-150 psi. For the implement
reading, keep engine at same RPM, and pull
lever rearward, which should give a reading
of 550-800 psi.

BRAKE ADJUSTMENT (Figure 4)

The left and right brakes must be adjusted and
checked one at a time. To check the brakes, retract
the brake lock pin, and separate the two pedals.
Then measure the distance the left brake pedal can
be moved easily by hand. This distance should be 1-
1/4 inches. To check the right brake pedal, lock the
left pedal in the fully depressed position; then depr-
ess the right brake pedal. It should be even with the
left brake pedal. If either check fails, use the follow-
ing procedure to adjust the brakes.

1. Remove the cover plate assembly.

2. Loosen the locknuts at both ends of the brake
turnbuckle.

3. Rotate the turnbuckle counterclockwise, as
viewed from the rear of the tractor, to de-
crease the measurement made during the
check, and rotate it clockwise to increase the
measurement.

4. Repeat the measurement check and, if
needed, the adjustment. When check shows
the correct measurement, hold the turnbuckle
and tighten both locknuts securely.

NOTE

If you cannot set the parking brake
after making the adjustment, loosen
the turnbuckle slightly.

5. Install the cover plate assembly,

LEET BRAKE
y4

L.LOOSEN

LOOSEN
FRONT
—_—

BRAKE LOCK PIN

1-1/4"

Figure 4, Brake Adjustment
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CLUTCH PEDAL FREE TRAVEL clutch is disengaged. If either of these conditions
ADJUSTMENT (Figure 5) occurs, use the following procedure to adjust the
Check the clutch free travel after running the en- clutch belt tension.
gine for 5 to 10 minutes. Measure the distance you 1. Run the engine for 5 to 10 minutes. Then stop
can move the clutch pedal easily by hand. This dis- the engine, remove the key and set the park-
tarnice should be 1 to 2 inches. If it is not, use the fol- ing brake.
lowing procedure to adjust the clutch free travel. 2. Raise the hood and oil cooler.
NOTE 3. Remove the two capscrews and four washers
- mounting the oil cooler. Carefully lift the oil
Make sure the engine is turned off, cooler up and toward the right side of the
the key is removed from the ignition tractor making certain not to break the trans-
switch, and the parking brake is set. mission oil hose connections. Handle the oil
1. Remove the bottom cover from the tractor cooler with care.
frame. 4. Use a ruler to check the length of the clutch
2. Turn the locknut clockwise to decrease free belt tension spring from the top °f_ th}"
travel or counterclockwise to increase free bracket to the bottom of the hex cap. This di-
travel (Item H in Figure 5). mension with the clutch pedal released and
returned to its engaged position should be 7-
3. Repeat the measurement check and locknut 3/4 inches. If not, rotate hex cap to obtain the
adjustment until free travel is correct. correct dimension. If the proper spring length
4. Install the bottom cover. cannot be obtained in this manner, remove

the hex cap and spring. Then adjust the posi-
tion of the two jam nuts at the bottom end of

CLUTCH BELT TENSION (Figure 5) the spring so the gap between the two pulleys

If the clutch belt tension is not adjusted correctly, is 1/8 to 3/16 of an inch when the clutch
the clutch belts will slip when the clutch is engaged pedal is depressed. Reinstall the spring and
{clutch pedal released) or continue to drive when the hex cap and recheck the spring length.
B
z i
S/ / - /
= |
=} 7.3/ _ /
N\ = incHes SN
= . \
\L'ﬁ A / A ‘Q\ c
N—r '5— S A. Spring
v~ B. Hex Cap
L C. Engine Pulley
| D . Drive Belts
E. BeltStop
H E F. Capscrew
G. Input Pulley
G H. Locknut
I. Bracket
F

Figure 5. Clutch Pedal Free Travel Adjustment and Clutch Belt Tension
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Clutch Belt Tension
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5. Measure the gap between the drive belt and
the belt stop. This gap should be 1/16 to 1/8
of an inch. If not, loosen the capscrew and
move the belt stop to correct the gap. Re-
tighten the capscrew.

. Check and, if necessary, adjust the clutch
free travel.

. To reinstall the oil cooler, loosely install one
capscrew and metal washer on the right side.
On the left side, place one rubber washer
above the cooler and the other below it, and
loosely attach them with the remaining cap-
screw and metal washer. Carefully push the
oil cooler down so it is firmly seated and
tighten both capscrews.

1-7

REPLACEMENT PARTS

Refer to the respective Manufacturing and Serial
Number parts catalogs for recommended replace-
ment parts.

DISASSEMBLY INSTRUCTIONS

Throughout this service manual, disassembly pro-
cedures specify the complete disassembly of com-
ponents. Therefore it is necessary for discretion to
be used when following the text so that items which
need not be disassembled are not disassembled. Itis
recommended that you familiarize yourself with the
procedures in this manual before attempting dis-
assembly.
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Tractor Repair

ENGINE

Engine Description

The power unit on the 4040 tractor is a CCKA-16-
1/2 horsepower engine, and the power unit on the
4041, Pow’r Max, and 9020 tractors is a CCKB-19-
1/2 horsepower engine. Both are two cylinder, four
cycle, air cooled engines manufactured by Onan.

Refer to the Onan service manual for additional
specifications.

Engine Removal

‘1. To remove the tractor hood on a 4040 tractor,
open the hood and remove the two hairpin

clips from the pivot rod. Support the hood
and slide the pivot rod from the hinge.

To remove the tractor hood on all other mod-
els, remove the two shoulder bolts and wash-
ers holding the hood to the hinge assembly
(Figure 1). Remove the hood from the tractor.

Remove the battery. Refer to Battery Re-

moval and Installation under General Infor-
mation,

IDLE FUEL
ADJUSTMENT

IDLE SPEED
ADJUSTMENT

Figure 6. Engine Electrical Connections

3. Disconnect the circuit breaker, front cluich
and main harness electrical connections at
the right front side of the engine (Figure 6).

4. Remove the spring clip from the choke cable
and the clamp from the throttle cable (Figure
7). Loosen the governor control swivel screw

on the engine. Then, disconnect the cables.

5. Disconnect the rubber fuel lines at the fuel

tank. Do not open the hose clamps any fur-
ther than necessary.

CHOKE SHAFT ASSEMBLYZ.

—
—

d f
=iy B SPRING CLIP
‘,‘i o\

[
/ CHOKE CABLE\ %
" " T

W

N \ GOVERNOR ARM=

‘ nna
THESE TWO SURFACES SHOULD
TOUCHWHEN THROTTLEISIN
THE FULL SPEED POSITION ™

FUEL RETURN HOSE-

JHIRIIRE

=AY 1 /
FUEL PUMP C,_AMP _
\
HROTTLE CABLE
FUEL INTAKE HOSE } ,,,::&\
— \ 7 ) —\
GOVERNOR CONTROL SWIVEL SCREW
~N | FUEL FILTER
Figure 7. Choke and Throttle Cable Connections
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Engine

i
|

4

WASHERS

CAPSCREW [/ |

| \_/i/

™

FRONT SHROUD
il )t Y]

Figure 8. Oil Cooler and Shroud Removal

6.

Remove the two capscrews and four washers
mounting the oil cooler (Figure 8). Carefully
lift the oil cooler up and toward the right side
of the tractor making certain not to break the
transmission oil hose connections. Handle
the oil cooler with care.

. Remove the four capscrews securing the left

and upper engine shrouds (Figure 8) and re-
move the shrouds.

. To disconnect the rear PTO, remove the two

3/8-16 x 3-1/2 inch long capscrews, washers
and spacers used in securing the PTO coup-
ling to the engine flywheel. Refer to PTO
drive unit removal, page 1-34.

. Tie the clutch pedal to the axle (Figure 9) and

remove the two matched V-belts from the en-
gine and clutch pulleys.

. Remove the bottom frame cover.

CLUTCH PEDAL

Figure 9. Tieing Clutch Pedal

11. Remove the three 7/16-14 x 1-1/2 inch long
capscrews, washers and nuts securing the en-
gine to the frame (Figure 10). If it is provided,
remove the 3/8-16 x 1 inch long taptite screw

through the right hand rear engine mounting
hole.

* (4 nuts and bolts on 404

ENGINE ATTACHING
NUTS AND BOLTS \

U

Figure 10. Engine Attachment

12. Place a belt or rope around the engine rear

pulley and the front PTO housing. Then us-
ing a hoist, remove the engine from the trac-
tor (Figure 11).

BLOWER HOUS!NG

Figure 11. Engine Removal and Installation

A\ caution

Take care not to damage the front
PTO wiring.
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Engine Disassembly, Repair and Assembly
{Refer to Onan service manual)

Engine Installation

1. Position engine on tractor using care not to
damage electrical wires with hoist (Figure
11). Loosely secure the engine to the frame
with the attaching hardware.

2. Pull the engine forward against the mount-
ing bolts. This will align engine with the
PTO drive shaft. Torque the mounting bolts
to 20 foot-pounds.

3. Install rear PTO.

a. Loosely attach PTO coupling, through
the upper pulley, to the engine flywheel
with the two 3/8-16 x 3-1/2 inch long cap-
screws, washers and spacers. Apply Loc-
tite to the capscrews before installation.

b. Use a dial indicator to check the runout
near the splined front end of the PTO
shaft (see Figure 11A). If runout exceeds
0.020 of an inch, reposition the shaft by

tapping yoke until the runout falls below
0.020.

WITH DIAL INDICATOR
HERE

Figure T1A. PTO Runout Check

c. Torque the capscrews attaching the PTO
coupling to the engine flywheel at 25.30
foot-pounds.

ACAU‘I‘ION

Torquing over 30 foot-pounds may
strip the threads in the flywheel.

d. Lubricate the shaft through the grease

10.

11.

the belts. Tie the clutch pedal to the axle (Fig-
ure 9) and work both belts onto the engine
and clutch pulleys. Make sure they are firmly
seated. Check the clutch belt tension and ad-
just it if necessary. Refer to Clutch Belt Ten-
sion under General Information.

. Install the left and upper engine shrouds.

. To reinstall the oil cooler, loosely install one

capscrew and metal washer on the right side.
On the left side, place one rubber washer
above the cooler and the other below it and
loosely attach with the remaining capscrew
and metal washer. Carefully push the oil
cooler down so it is firmly seated and tighten
both capscrews.

. Check the condition of the fuel lines. If the

rubber is hard or cracked, replace the defec-
tive hose. Connect the rubber fuel lines at the
fuel tank.

Attach the throttle and choke cables to car-
buretor using the spring clip for the choke
cable and the clamp for the throttle cable.
Tighten the governor control swivel screw so
the governor arm touches the throttle cable
clamp mounting bracket on the engine (Fig-
ure 7).

NOTE

If the governor arm contacts the
mounting bracket before the throttle
control is at the full position, the
engine will not idle properly. If the
governor arm does not contact the
mounting bracket when the throtile
control is at the full position, full rpm
will not be obtained.

Connect the circuit breaker, front clutch and
main harness plug at the right front side of
the engine. Check the condition of the wiring
and replace if necessary.

NOTE

fitting on the yoke with general purpose
automotive grease.

. Check the clutch pedal free travel meas-
urement and adjust it if necessary. Refer
to Clutch Pedal Free Travel Adjustment
under General Information.

- Secure bottom cover to frame.

- Check the condition of both pulley belts. If
the rubber is hard, eracked, or frayed, replace

Clean and replace spark plugs. In-
stall new plugs every 100 hours
(Champion H-8, or equivalent). Plug
gap must be set at 0.025 of an inch.

12. Install the battery. Refer to Battery Removal
and Installation under General Information.

13. Attach the tractor hood to the hinge assem-
bly by using the two shoulder bolts and
washers (Figure 1).
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Wheels and Drop Housings

WHEELS AND DROP HOUSINGS;

Removal and Installation of Wheel
1. Remove any or all wheels.

a. Using an appropriate jack, raise the trac-
tor to the required height for wheel re-
meoval and support the frame on a suit-
able stand.

b. Remove the six 9/16-18 wheel bolts to re-
move a rear wheel or five 7/16-20 wheel
nuts (bolts on 4040 and 4041) to remove a
front wheel (Figure 12).
2. Install any or all wheels.

a. When installing a rear wheel, attach to

axle with the six 9/16-18 wheel bolts and .

torque them to 60-70 foot-pounds. When
installing a front wheel, attach to axle
with the five 7/16-20 wheel nuts (bolts on
4040 and 4041) and torque them to 40-50
foot-pounds.

b. Carefully lower the tractor from the
stand.

WHEEL GUARD ASSEMBLY

REARAXLE ASSEMBLY

b. Remove the wheel guard by removing the
four capscrews, lockwashers and nuts
holding it to the drop housing plate (Fig-
ure 13).

¢. Remove the two 1/2-13 x 1 inch long and
the two 1/2-13 x 1-1/2 inch long cap-
screws and nuts holding the drop hous-
ing and housing plate to the axle exten-
sion (Figure 13), and remove the two
5/16-18 inch long capscrews, washers,
and nuts securing the wheel guard to the
foot rest.

d. Carefully move the drop housing away
from the axle extension so the bull pinion
comes straight out of the differential
shaft coupling. Remove the spring from
the pinion. Make sure the axle coupling
remains on the differential shaft.

e. Place the drop housing over a suitable
container and remove the drop housing
drain plug to allow the oil to drain into
the container.

Figure 12. Wheel Guard, Drop Housing,
and Rear Axle Group

Removal and Disassembly of Drop Housing
1. Remove drop housing.

a. Remove wheel. Refer to Wheels and Drop
Housings for removal procedures.

/2:13x 1172 | | U |
CAPSCREW ;

HOUSING PLATE

1/2-13x 1
CAPSCREW

.i/ EXTENSION
VENT Pw

OiL LEVEL

REAR AXLE
ASSEMBLY PLUG
3/8-16 x 1-1/4 '
CAPSCREW
OIL DRAIN
DROP HOUSING PLUG

Figure 13. Drop Housing Removal
and Installation
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2. Disassemble drop housing.

Remove the eight 3/8-16 x 1 inch long
capscrews and lockwashers holding the
drop housing to the housing plate {Figure
13).

Use a soft-headed mallet to tap the plate
loose from the housing. Remove the gas-
ket and o-rings from the housing plate.

a.

Drive the bull pinion assembly from the
drop housing plate using a soft-headed
mallet (Figure 14). Remove the thrust
washer from the housing.

If the bearing must be removed from the
bull pinion assembly, place the bull pin-
lon assembly in a press, and using .the
press, drive the bull pinion from the bear-
ing. Remove the slinger.

If the roller bearing (Figure 15) must be
removed for replacement, ase a suitable
tool.

Place the rear axle assembly carefully in
a vise and remove the locknut and
washer (Figure 15).

Slide the bull gear off the rear axle as-
sembly’s shaft and pull the shaft through
the drop housing (Figure 15). Remove the
oil seal from the housing.

Remove the inner and outer taper roller
bearings (Figure 15). The bearing cups
are pressed into the housing and need
not be removed except for replacement.

COUPLING

BULL PINION BEARING

SLINGER

BULL PINION
DROP HOUSING PLATE

Figure 14. Bull Pinion Assembly

BULL PINION
ROLLER BEARING
ROLL PIN
{remove only _
if bearing
failed}

CUP (remove only CONE
if bearing failed)

Figure 15. Rear Axle Assembly
Inspection and Repairs of Drop Housing

. Wash all parts in cleaning solvent and dry
with compressed air. Do not spin bearings
with compressed air.

. Check bearings for looseness, wear, rough-
ness, pitting or scoring. Replace them if nec-
essary. Refer to Bearing Cleaning and In-
spection under General Information.

. Check all gears and shafts for wear and
burrs. Replace all damaged parts.

- Replace all gaskets, oil seals and o-rings.

. Replace any damaged or worn retainer rings.

Assembly and Installation of Drop Housing

1. Assemble drop housing.

Use a soft-headed mallet and driver to
evenly tap the bearing cups into the drop
housing (Figure 15).

Dip the outer bearing cone in SAE 90
transmission oil and install it in the
housing. Install a new oil seal in the
housing.

a.

Insert the rear axle assembly shaft into
the drop housing and seat the outer bear-
ing cone in its cup (Figure 15).
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Brakes

Slide the bull gear on the rear axle as-
sembly shaft and secure it with the
washer and locknut (Figure 15). Torque
the nut to 1 to 2 foot-pounds. Then turn
the shaft to check for ease of operation.
Rolling torque on the axle should be
checked to take 12 inch-pounds

NOTE

Rolling torque is the effort required
to rotate the axle and gear assembly
relative to the housing. Rolling
torque will increase as the bull gear
locknut is tightened and decrease as
the locknut is loosened. ‘

e. Dip the bull pinion gear in SAE 90 trans-

mission oil.

If the bull pinion gear bearing was re-
moved, insert the bull pinion shaft
through the slinger and bearing (Figure
14). Make sure the slinger’s disk side and
the retaining ring are toward the gear.
Coat the outside dimension of the bear-
ing with viscous coating VC-3. Press the
assembly into the housing plate.

Install new o-rings and gasket on the
housing. Install the thrust washer 'on top
of the needle bearing.

Secure the drop housing to the housing
plate with the eight 3/8-16 x 1 inch long
capscrews and lockwashers (Figure 13).

2. Install drop housing.

a. Place the spring on the bull pinion shaft
and insert the shaft into the axle coup-

ling.

Secure the drop housing plate to the axle
extension with the two 1/2-13 x 1 inch
long and the two 1/2-13 x 1-1/2 inch long
capscrews and nuts.

Secure the wheel guard with the six cap-
screws, lockwashers and nuts.

Install wheel. Refer to Wheels and Drop
Housings for installation procedures.

Install the oil drain plug in the drop
housing plate and remove the oil level
plug. Add 16 ounces of SAE 90 trans-
mission oil through the plug opening to
the level of the threads. Reinstall the oil
level plug.

BRAKES

Description

The brakes are individual, high capacity, self-ener-
gizing, double disc brakes located on the differ-
ential output shafts. The parking brake lock control
is located on the left side of the tractor and used to
lock the brakes in position after the tractor has
been brought to a stop.

Operation (Figure 16)

When the foot brakes are depressed, the brake link-
age activates the brake assemblies and the actuat-
ing discs separate on three balls which press on in-
ner and outer rotating discs that are splined to the
differential output shaft. Each rotating disc is com-
pressed between the stationary actuating disc and
the inner and outer stationary discs that are se-
cured by three studs to the transmission case. This
compression slows or brakes the differential output
shaft,

OUTER INNER
ACTUATING ACTUATING
DISC DISC
DIFFERENTIAL SUPPORT
REAR AXLE DIFFERENTIAL
EXTENSION CASE
STUD
N ¥
) Ty BALL
DIFFERENTIAL
OUTPUT SHAFT
p 4 INNER
ROTATING
DISC
HEX NUT STUD
LOCKWASHER DIFFERENTIAL
P
OUTER SPACER  CASE
STATIONARY OUTER
DISC ROTATING
, DISC

Figure 16. Disc Brake Operation
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Removal and Disassembly of Brake Assembly
1. Remove the brake assembly.

a. Remove any rear or center mounted at-
tachment.
a. Remove wheel and drop housing. Refer to

Wheels and Drop Housing for removal
procedures.

Disconnect and remove the lift cylinder
from the left rear axle extension and Lift
arm assembly by removing the attaching
hairpin clips and pins. Carefully place
the cylinder out of the way and take care
not to bend the hoses excessively or put a
strain on the connections.

LIFT ARM

N BRAKE
¥ ASSEMBLY STATIONARY
(ﬁ DISC STUDS (3)
SUPPORT -
ASSEMBLY & ®,

WIRE GUIDE ~ -
CAPSCREW
{3-point hitch)

| bRAWBAR

CAPSCREW,
NUT, AND REAR AXLE
LOCKWASHER EXTENSION

Figure 17. Right Rear Axle Extension

d. Remove the two 1/2-13 x 1-1/2 and two
1/2-13 x 1-3/4 inch lohg capscrews and
nuts holding both support assemblies to

- the axle extensions (Figure 17). Remove
the wire guide from the axle extensions.

Remove the draw bar by removing the
two 1/2-13 x 1-1/2 long capscrews, lock-
washers and nuts holding it to the axle
extensions (Figure 17).

Remove the four capscrews and lock-
washers holding the axle extensions
through the frame to the transmission
case.

Remove the three hex nuts and lockwash-
ers from the stationary disc studs (Figure
17). It may be necessary to remove the oil
filter to more easily remove the right rear
axle extension. Pull the rear axle exten-
sion away from the tractor and slide the
coupling from the differential shaft.

2. Disassemble brake assembly.

a. Remove the brake outer stationary disc
from the stationary disc studs (Figure

18).

STATIONARY
DISC STUDS

OUTER
STATIONARY
DISC

Figure 18. Brake Assembly
Outer Stationary Discs and Studs

FLAT EDGED
SPACER

YOKE LINK

DISC ACTUATING ASSEMBLY

ASSEMBLY /
SR

/
RETAINING RING
{do not remove)

( \ PIN
] |
ROUND
SPACER
FLAT EDGED
Z. ’ SPACER
GREASE
END OF N 7 . &
RINGTO = /AN =
PASS / / | STATIONARY
THROUGH DISC STUD
DIFFERENTIA '
s;\fR T, L f OUTER ROTATING
M DISC ASSEMBLY

DIFFERENTIAL
OUTPUT SHAFT

Figure 18. Differential Output Shaft
and Outer Rotating Disc
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b. Carefully pull the differential output
shaft away from the tractor with the
outer rotating disc assembly and retain-
ing ring in place (Figure 19). Remove the
rotating disc from the shaft.

c. Remove the two flat edged spacers and
the one round spacer from the stationary
disc studs (Figure 19). Note the location
of the flat edge spacers on the disc actu-
ating assembly for reference during
assembly.

d. To remove the actuating disc assembly,
disconnect the link plates from the yoke
link assembly by removing bottom cotter
pin and pin (Figure 19). Remove the ac-
tuating disc assembly and the inner ro-
tating disc.

Disassembly of Brake Levers and Linkage
(Figure 20)

1. Remove the fuel tank. Refer to Fuel Tank and
Fuel Gauge Removal, Inspection, and Instal-
lation under Fuel System for removal proce-
dures.

2. Remove the cover plate assembly by remov-
ing the six 1/4-20 x 3/4 inch long taptite
screws.

3. If the brake pedals are locked, retract the
brake lockpin. Disconnect the two tension
springs (4 and 5) from the front link rods (25
and 26 or 38 and 39) and remove the cotter
pins (6) holding the right link rod (26 or 39) to
the right anchor (9).

4. Loosen the setscrews (8) holding the right
hand brake lever assembly (11). Move the
brake anchor to the left to expose the key
(10}, and remove the key. Remove the brake
lever assembly by pulling it through the left
hand brake lever assembly (15). Remove the
brake anchor assembly (9). Lift the left hand
brake lever assembly out of the support as-
sembly.

5. Remove the cotter pins (27) and the pins (28)
connecting the link plates (29) with the brake
levers (33). Remove the nuts (30) and washers
(31) holding the brake levers (33) on the pivot
studs (32). The side wall of the frame must be
pried outwards to remove the levers from the
pivot studs.

6. Disconnect the turnbuckles (23) to remove the
link rods. Remove the brake levers (33) from
the rear link rods by removing the cotter pins
(19) and pins (20).

7. If the bushings (12) in the left hand lever as-
sembly must be removed for replacement, use
a suitable tool. Pound out the bushings only
if no other tool is available.

Inspection and Repair

Inspect both inner and outer rotating disc assem-
blies for lining and shaft teeth damage or excessive
wear. Inspect brake rods for wear at connection
pivot points. Check lever and parking brake cam re-
turn springs, and actuating disc springs for wear.
Replace any items if there is any doubt of service-
ability or performance.

Clean all parts thoroughly with cleaning solvents.
Clean the areas in the transmission case where the
brake assemblies are to be mounted.

Assembly of Brake Levers and Linkage
(Figure 20)

1. If the bushings were removed, use a suitable
ram and driver and install new bushings in
the left hand lever assembly (15).

2. Install the left hand lever assembly in the
support assembly. Insert the right hand lever
assembly (11) through the right hand bush-
ing, and the brake anchor assembly (9), and
the left hand bushing. Install the key (10)
and tighten the left hand lever assembly set-
screw (8).

3. Attach the brake levers (33) to the rear link
rods (21) using the pins (20) and cotter pins
(19). Insert the link rods into the frame and
use the nuts (30) and washers (31) to connect
the brake levers (33) to the pivot studs. In-
stall the turnbuckles (23) between the front
and rear link rods. Use the cotter pin (8) to se-
cure the right front link rod to the right an-
chor (9).

4. Attach the two springs (4 and 5, or 40 and 41)
to the front link rods.

5. Install the fuel tank. Refer to Fuel Tank and
Fuel Gauge Removal, Inspection, and Instal-
lation under Fuel System for installation pro-
cedures.

Installation and Assembly of Brake Assembly
1. Assemble brake assembly.

a. Check transmission support capscrews
for tightness.
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. Spring

. Pin, roll

.- Rod, lock
Spring
Spring
Pin, cotter
Stop

. Setscrew
. Anchor assembly

. Key

. Lever assembly, right
. Bearing, sleeve

. Stop

. Spring

. Lever assembly, left
. Ring, retaining

. Cam assembly

. Knob

. Pin, cotter

. Pin

- Rod assembly, rear
. Nut, jam

. Turnbuckle

. Nut, jam

. Rod, front

. Rod, front

. Pin, cotter

. Pin

. Plate, link

. Nut, lock

. Washer, flat
. Stud

. Lever, brake
. Cam assembly
. Knob

- Ring, retaining
. Spring

. Rod, front

. Rod. front

. Spring

. Spring

b
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4041 and
NEWER

9020

Figure 20. Brake Levers and Linkage
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b. Install the outer rotating disc, the disc
actuating assembly and the inner rotat-
ing disc onto the differential output
shaft.

¢. To avoid damaging the brake seal, care-
fully insert the differential output shaft
through the seal support assembly until
the retaining ring on the shaft seats
against the differential gear. Be sure that
the splined shaft end is free of burrs and
is lubricated with a small amount of type
A, F or dexron automatic transmission
fluid oil bhefore inserting the shaft
through the brake seal.

d. Secure the disc actuating assembly and
the brake lever to the link plates with the
pins and cotter pins (Figure 19).

e. Install the two flat edged spacers and
one round spacer on the stationary disc
studs (Figure 19), making sure that the
flat edges of the spacers are facing the
torque lugs on the actuator when the
spacers are centered on their tracks.

f. Install the outer stationary disc on the
stationary disc studs (Figure 18).

2. Install the brake assembly.

a. Install the coupling on the differential
shaft.

The flat end of the coupling must be as-
sembled toward the transmission and the
counterbored end toward the drop hous-
ing. The spring fits into the counterbore
in the coupling (Figure 14).

b. Align the rear axle extension with the
stationary disc studs and secure the ex-
tension to the brake assembly with the
three hex nuts and lockwashers (Figure
17). Install the oil filter if it was removed
during the removal of the right rear axle.

c. Secure the axle extension to the differ-
ential case through the frame with the
four capscrews and lockwashers.

d. Position the draw bar inside the frame
and secure it through the lower holes
with the two 1/2-13 x 1-1/2 long cap-
screws, lockwashers and nuts (Figure 17).

e. Align the mid-point hitch support assem-
blies and the draw bar with the rear axle
extensions and secure with the two 1/2-
13 x 1-1/2 and long capscrews and nuis
(Figure 17).

Reinstall the wire guides on the axle ex-
tensions.

f. Connect the lift cylinder to the left rear
axle extension and lift arm assembly
with the hairpin clips and pins. Make
sure to install the pins so the hairpin
clips are on the left side.

g. Install the lift cables in the wire guides.

Install the drop housing and wheel. Refer
to Wheels and Drop Housing for installa-
tion procedures.

i. Adjust brake linkage. Refer to Brake Ad-
justment under General Information.

j. Install the cover plate assembly using
the six 1/4-20 x 3/4 inch long taptite
screws.

POWER TRAIN SYSTEM
Pescription (Figure 21)

The power train system consists of a foot pedal op-
erated clutch, the main drive assemhly, the hydro-
static transmission, the three range transmission
and the differential assembly. The clutch is a
double V-belt drive clutch which performs clutching
action by varying the distance between the upper
pulley and the lower clutch pulley. Power is then
transmitted through the disc type self-aligning
couplings which combine with the yokes to form
universal joints. These universal joints and the
shaft assembly form the main drive.

The hydrostatic transmission is a variable delivery
piston type pump with a fixed stroke piston type
motor and a replaceable oil filter.

The transmission case houses a three-speed sliding
spur gear transmission on roller contact bearings;
an eight pinion, spur gear, non-adjustable limited
slip differential; and a final drive made up of indi-
vidual spur gears on roller bearings.

Operation
1. Clutch.

The clutch pedal is used to disconnect the trans-
mission from the engine. Because the tractor is
equipped with a hydrostatic transmission, the
clutch is not required for starting, stopping, or shift-
ing gears. When the clutch is engaged (pedal out),
power is transmitted from the engine through the
input pulley, universal joints and the main drive to
the hydrostatic motor and pump in the hydrostatic
transmission. The clutch should only be used for
emergency stops and cold weather starting.

2. Hydrostatic Transmission.

Refer to the In-line Hydrostatic Unit section at the
end of Volume 2 of this manual.
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CLUTCH PEDAL

CLUTCH PIVOT ASSEMBLY
DRIVE SHAFT

| c .
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Figure 21. Power Train System

3. Transmission. THREE-SPEED

TRANSMISSION LEVER
Forward and reverse tractor direction are controlled SHIFT GUIDE SHIFT STEM

by the hydrostatic control lever mounted on the 1ST AND 2ND GEAR
right side of the control panel. Speed range is con-

trolled by the three-speed transmission lever located SHIFT FORK

on the left side of the transmission under the oper-
ator’s seat (Figure 22).

3RD GEAR

The three-speed gear transmission consists of an in- SHIFT FORK

put and sliding gear shaft. The input shaft rotates
three stationary gears that are fixed in position by
spacers, and the sliding gear shaft rotates two slid-

ing gears which have an integral gear as part of the
shaft.

Figure 22. Transmission Shift Forks
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The three-speed transmission lever moves the shift
stern in the shift guide to activate the desired gear
assembly. When the shift stem is positioned in the
Ist and 2nd gear guide track, it moves the 1st and
2nd gear fork along the shift shaft to align either
the 1st or 2nd gear of the sliding gear assembly
with its mating stationary gear on the input shaft.
The shift stem, when it is positioned in the 3rd gear
track, moves the 3rd gear fork along the shift shaft

to align the sliding 8rd gear with its mating sta-
tionary 3rd gear assembly.

Figure 23 illustrates gear position when the shift
stem is in the neutral track of the shift guide. In
this position, each stationary gear rotates freely.
The sliding gear shaft rotation is transmitted to the
differential gear assembly through the shaft’s in-
tegral gear.

SLIDING 3rd

O NN

GEAR

SHIFT
FORK
SHIFT
STEM

SLIDING
GEAR
SHAFT

2

DIFFERENTIAL
GEAR ASSY.

/%
R \

\\ 2nd GEAR TRAVEL

g

(/2L

4 1st GEAR TRAVEL

SLIDING 1st AND 2nd

3rd GEAR TRAVEL

STATIONARY
3rd GEAR ASSY.

—

A
N
O

N
\ >
£
. 74 V
Al ineut |7 HYDROSTATIC
SHAFT ||/ OUTPUT
g SHAFT
/ u
STATIONARY ’
2nd GEAR N,
\ v A SPACER
Y N
N \\ =

sk

//A\\\\\\\\

GEAR ASSEMBLY

<+—SPACER r—

N .

STATIONARY
1st GEAR

=~

Figure 23. Three-speed Gear Operation (Neutral Position)
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PINION GEAR

DIFFERENTIAL
GEAR ASSEMBLY

DIFFERENTIAL
SHAFT

&

GEAR ‘i'
CLUTCH HALVES L_p

DIFFERENTIAL
GEAR

DIFFERENTIAL sy

DIFFERENTIAL
SHAFT

Figure 24. Differential Operation

4. Differential (Figure 24),

The differential gear assembly rotates four pairs of “\1/&\%
pinion gears. Each gear of each pair turns a sepa- v = «’in'r
rate differential gear and shaft. Both differential

shafts are coupled by a slip clutch. The halves of
the slip clutch are separated by four spring washers
which provide a slight outward pressure on the
clutch halves so if the movement of one rear wheel
slows or stops, the clutch halves will slip and move-
ment of the other wheel will continue.

5. Rear PTO (Figure 25). ] :
The rear PTO shaft rotates with the engine fly- % ‘-

wheel to power the final drive system. The final FINAL GEAR ASSEMBLY
drive shaft drives the intermediate gear which, in

turn, rotates the final gear. Figure 25. Rear PTO
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Figure 26. Clutch and Drive Shaft
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LEGEND
1. Plug 28. Shim 65. Spring, clutch rod
2. Tube assembly 29. Washer, lock 56. Spacer. clutch
3. Nut, jam 30. Capscrew, hex {3/8-16 x 1-1/4) 57. Rod, clutch
4. Spring. clutch 31. Bushing 68. Ring, retaining
5. Spacer, clutch 32. Arm, pivot 59. Washer
6. Bolt, eye 33. Washer 60. Bearing, sleeve
7. Setscrew 34. Shaft, pivot arm 61. Pin, cotter
8. Nut 35. Support assembly 62. Lever assembly
9. Washer, lock 36. Capscrew, hex (3/8-16 x 3/4) 63. Washer
10. Collar 37. Washer, lock 64. Ring, retaining
11. Shaft, pivot 38. Washer, flat 65. Capscrew
12. Pulley, input 39. Shaft, drive 66. Washer, lock
13. Washer, lock 40. Coupling 67. Washer, flat
14. Washer, lock 41. Bolt, shouider 68. Yoke, clamp
15. Capscrew, hex (3/8-16 x 2-1/2) . 42. Capscrew, hex {3/8-16 x 1) 69. Coupling
16. Hose 43. Washer, flat 70. Washer, flat
17. Capscrew 44. Washer, felt 71. Washer, lock
18. Washer, lock 45. Bushing 72. Capscrew
19. Washer, flat 46. Plug 73. Screw, socket
20. Capscrew, hex {7/16-14 x 4-1 /2) 47. Coupling 74. Washer, lock
21. Belts, matched v’ 48. Clamp, yoke 75. Key
22. Nut, flange 49. Nut 76. Yoke, clamp
23. Pulley, clutch 50. Screw, socket 77. Plug
24. Bearing 51. Yoke 78. Setscrew
25. Spacer 52. Fitting, lube 79. Washer, rubber
26. Support assembly 53. Nut -
27. Shim 54. Washer, fiat
CLUTCH 6. Disconnect the clutch rod (57) from the clutch
lever assembly (62) by removing the cotter
Clutch Disassembly {Figure 26). pin (61), and remove the clutch pivot assem-
1. Remove cover plate assembly, bottom frame bly from the frame.
cover, oil cooler, and left and upper engine
shrouds. NOTE
2. Remove the tube assembly (2) and spring (4) Remove the input pulley for replace-
from the clutch belt tension assembly. Loo- ment only.
i iion o th s sy poor T €18 e PTO was dscomnacted ey,
inp b, in e
shaft_ (11). Disconnect th_e eve bolt (8) from ;(jrlné) ‘{Z ?i-llfl/%mi;npc‘;lufgn(glzgap)sr g: ;:lvogof ;:d
the pivot shaft by removing the nut (8) and lockwasher (13). If there is no rear PTO, re
lockwasher (9). move the engine pulley by removing the two
3. Disconnect the main drive shaft coupling (40) 3/8-16 x 2-1/2 inch long capscrews (15) and
from the pivot arm shaft (34) by removing lockwashers (14) in addition to the 7/ 16-14 x
the two 3/8-16 x 3/4 inch long capscrews (36) 4-1/2 inch long capscrew and lockwasher.,
and washers (37 and 38). - Remove the clutch pulley (23) by removing
4. Disconnect the support assemblies (26 and the flange nut (22) and by carefully pulling it
35} by removing the two 3/8-16 x 1-1/4 inch off the pivot arm shaft (34). Remove the pivot
long capscrews (30} and lockwashers (29). arm shaft, the pivot arm (32), and the rear
Note the position of the shims {27 and 28), support assembly (35).
and remove the front support assembly (26) - Check the pivot arm bearings (24) and bush-
and shims. ings (31} for wear or damage. If the bearings
5. Work the two V-belts (21) forward off the

clutch pulley (23).
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or bushings must be replaced, remove them
with a suitable tool.
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Clutch Inspection, Cleaning and Repair
(Figure 26)

Inspect the components of the clutch and pivot
assemblies for signs of wear. Replace any parts
which are excessively worn. Check the condition
of both belts, and if the rubber is hard, cracked or
frayed, replace the belts.

Check the clutch belt tension spring (4) for weak-
ness or deformation. Check that the spring has a
free length of 9.750 inches. Replace the spring if
it is damaged or does not meet specifications.

Check the clutch rod spring (55) for weakness or
deformation. This spring has a free length of
1.375 inches. Replace the spring if it is damaged
or does not meet specifications.

Inspect and clean the pivot arm bearings.

Clean all parts thoroughly with approved
solvents. Clean the area in the frame where the
clutch is te be mounted.

Clutch Assembly (Figure 26}

1. If the pivot arm bushings (31) were removed,
install them. Install bearings (24) in the pivot
arm making certain the spacer (25) is in
place.

2. Insert the pivot arm shaft (34) through the
pivot arm bearings and carefully install the
clutch pulley (23) on the shaft. Attach the
clutch pulley to the pivot arm shaft with the
flange nut (22). Torque the nut to 75 foot-
pounds.

3. Assemble the clutch rod (57), clutch rod
spring (55), spacer (56), washer (54), and lock-
nut (53) on the pivot arm.

4, If the input pulley (12) was removed, install it
on the flywheel using the 7/16-16 x 4-1/2
inch long capscrew (20) and lockwasher (13)
and the two 3/8-16 x 2-1/2 inch long cap-
screws (15) and lockwashers (14). Replace the
two V-belts on the input and clutch pulleys.

5. Install the pivot arm and support assemblies
{26 and 35) on the tractor using the shims (27
and 28) and the two 3/8-16 x 1-1/4 inch long
capscrews (30) and washers (29).

6. Install the eyebolt (6) and collars (10) on the
pivot shaft (11) with the nut (8) and lock-
washer (9). Position the collars and tighten
the setscrews (7). Loosely install the spring
(4) and tube assembly (2) on the eyebolt.

1-24

7. Connect the clutch rod (57) to the clutch lever
assembly (62) with the cotter pin (61).

8. Connect the main drive shaft coupling (40} to
the pivot shaft (34) using the two 3/8-16 x 3/4
inch long capscrews (36) and washers (37
and 38).

9. Adjust clutch free travel and clutch belt ten-
sion. Refer to Clutch Peda! Free Travel Ad-
justment and Clutch Belt Tension under Gen-
eral Information.

10. Install the left and upper engine shrouds, o1l
cooler, bottom frame, and cover plate assem-
bly.

DRIVE SHAFT

Drive Shaft Removal (Figure 26)

1. Remove the bottom cover.

2. Disconnect the main drive shaft coupling (40)
from the pivot shaft (34) by removing the two
3/8-16 x 3/4 inch long capscrews (36) and
washers (37 and 38).

3. Remove the coupling from the drive shaft
(39) by removing the two 3/8-16 x 3/4 inch
long capscresw (36) and washers (37 and 38).
Remove the coupling from the tractor.

4. Remove the rear coupling (47 or 69) by re-
moving the two 3/8-16 x 1 inch long cap-
screws (42 or 65) and washers (29 and 43 or
66 and 67) and the two shoulder bolts (41 or
72), washers (43 or 71 and 70), and nuts (49).

5. Carefully move the drive shaft (39) and yoke
(51 or 68) forward and then back up out of the
tractor frame. Remove the yoke from the
drive shaft.

6. If the yoke bushings (45) must be removed for
replacement, remove them with a suitable
tool.

7. Remove the two socket head capscrews (50 or
73) and lockwashers (18 or 74) from the yoke
clamp (48 or 63) and remove the yoke clamp
and key (75)

Drive Shaft Installation (Figure 26)

1. If the yoke clamp bushings were removed, in-
stall them.

2. Install the yoke clamp (48 or 63) using the
two socket head capscrews (50 or 73) and
lockwashers (18 or 74). Make sure the key
{75) 1s in place.
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3. Install the yoke (51 or 68) on the drive shaft

(39), and insert the drive shaft into the tractor
body. Align the rear coupling (47 or 69) with
the yoke and yoke clamp and secure it with
the two 3/8-16 x 1 inch long capscrews (42 or
65) and washers (29 and 43 or 66 and 67)
and nuts (49).

. Install the coupling (40) on the front end of
the drive shaft using the two 3/8-16 x 3/4
inch long capscrews (36) and washers (37
and 38).

. Attach the coupling to the pivot arm shaft
(34) with the two 3/8-16 x 3/4 inch long cap-
screws (36) and washers (37 and 38).

. Check the clutch free travel and clutch belt
tension and adjust if necessary. Refer to
Clutch Pedal Free Travel Adjust and Clutch
Belt Tension under General Information.

d. Remove the rear coupling (47 or 69, Fig-
ure 26) by removing the two 3/8-16 x 1
inch long capscrews (42 or 65) and wash-
ers (29 and 43 or 66 and 67) and the two
shoulder bolts (41 or 72), washers (43 or
71 and 70}, and nuts (49).

e. Disconnect the hydrostatic pump inlet
hose from the oil filter and the electrical
connection from the transmission tem-
perature sending unit. Disconnect the
hydrostatic control arm, the hydrostatic
unit-to-valve tube assembly, and the
hydrostatic unit-to filter hose.

f. Block the front wheels, and using an ap-
propriate jack, raise the rear end of the
tractor to the reguired height for wheel
removal. Support the frame in front of
the transmission case on a suitable
stand. Then, remove the rear wheels,

7. Install the bottom cover. drop housing, and brake assemblies. Re-

fer to Wheels and Drop Housings, and

TRANSMISSION Brakes for removal procedures.

Transmission Removal and Disassembly
1. Remove transmission case.

a. Remove the seat and seat adjuster assem-
bly on 4040, 4041, Pow’r Max tractors,
and on 9020 tractors with Manufacturer
No. 1690072 by removing the four 3/8-16
x 1 inch long capscrews and lockwashers
holding the seat adjuster assembly fo the
differential cover.

To remove the seat, seat supports, and
seat springs (Figure 27) on 9020 tractors
with Manufacturing No. 1690230 or
1690283, first remove the two seat adjust-
ing knobs (1), hex nuts (2), washers (3, 4,
and 5), and spacers (7) holding the seat
springs (8) to the seat supports (9). Lift
the seat (10) and seat springs off of the
seat support studs. Then remove the seat
supports by removing the four 1/2-13x 1-
1/2 inch long capscrews (11) and lock-
washers (6) holding them to the tractor

nected to the PTO shaft, disconnect the
electric clutch from the PTO shaft hub by
removing the four 5/16-18 x 1 inch long
taptite screws.

frame. 1. Knob, seat adjusting
b. Remove cover assembly and bottom 2. Nut, hex
cover. 3. Washer 8. Seat, spring
c¢. If the rear PTO shaft assembly is con- g w:::z: 12 g:::’ Support
6.
7
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. Spacer

Washer, lock 11. Capscrew

12. Capscrew

Figure 27. Seat assembly
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g. Place a suitable container under the
transmission case, and remove the dip-
stick assembly, elbow, and temperature
sending unit allowing the transmission
0il to drain from the case.

1 —~
FORWARD LOOP_PLUGS — / REVERSE LOOP PLUGS

R
[

S

HYDROSTATIC PUMP —___
AND MOTOR

TRANSMISSION
TEMPERATURE
SENDING UNIT

Figure 28. Hydrostatic Pump Inlet and
Transmission Temperature Sending Unit

h. Remove the cotter pins (19, Figure 20)
and pins (20) securing the rear brake rods
{21) to the brake levers (33).

i. Remove the -two remaining capscrews
and lockwashers mounting the trans-
mission case to the frame. Use a hoist to
remove the transmission case and hydro-
static unit from the tractor frame.

i. Remove the two flange nuts securing the
hydrostatic unit to the transmission case.

2. Disassemble the transmission.

8. Remove the remaining capscrews and
lockwashers holding the transmission
case cover to the transmissiop case (Fig-
ure 29). Lift the cover from the case and
remove the gasket.

b. Remove the PTO final drive shaft. Refer
to PTO Final Drive for removal proce-
dures,
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LEGEND \13 14

1. Case, transmission 8. Washer, lock

2. Cover assembly 9. Capscrew

3. Plug, pipe 10. Plug, expansion
4, Gasket 11. Washer, lock
5. Capscrew 12. Capscrew

6. Capscrew 13. Cover, rear

7. Washer, lock 14. Gasket

Figure 28. Transmission Case Covers

¢. Remove the 5/16-18 x 1 inch long cap-
serew {21, Figure 30) and lockwasher (20)
attaching the shift shaft assembly (1) to
the shift stem (2). Remove the stem and
shaft from the transmission case. Re-
move and discard the seal (19).

d. Remove the shift guide (3, Figure 30) and
its two spacers (18) by removing the two
1/4-20 x 1 inch long capscrews (13} and
lockwashers (14) mounting it to the
fransmission case.

e. Remove the two 3/8-16 x 3/4 inch long
capscrews (11, Figure 30) and lockwash-
ers (12) holding the shift shaft assembly
(10) to the transmission case. Carefully
pull the shaft from the left side of the
transmission case and remove the two
shift forks (7 and 9). Make sure to obtain
the springs (5) and balls (6) as they fall
from the forks. Remove and discard the
o-rings and gaskets.
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SHIFT SHAFT
ASSEMBLIES

BALL AND SPRING

IN PO-

SITION WHILE INSTALLING
SHIFT FORKS ON SHAFT (SEE

STEP 13, 1-31).

) 17
@
1. Shift shaft assy. 12. Washer, lock
2. Stem, shift 13. Capscrew
3. Guide, shift 14. Washer, seal
4. Fork, shift, low & 2nd 15. Gasket
5. Spring 16. Case, differential
6. Ball 17. Plug, expansion
7. Fork, shift, hi 18. Spacer
8. O-Ring 19. Seal
9. O-Ring 20. Washer, tock
10. Shift Shaft assy. 21. Capscrews
11. Capscrew-
7/16X1
CAPSCREW
NOTE SHIFT ]
USE CAPSCREW TO HOLD FORK

_‘,:5..- BALL
: SPRING

Figure 30. Shift Shaft Assemblies

1-27




Simplicity

Transinission

SHIM COLOR.IDENTIFICATION CHART

Thickness Color Thickness Color

.0005 Silver 0075 Transmatte

.001 Amber 010 Brown

.05 Purple 0125 Black

002 Red 0156 Pink .

.003 Green 020 Yellow

.004 Tan .025 Solid white

.005 Blue .030 Coral
LEGEND

1. Capscrew 11. Washer, lock 21.

2. Washer, lock 12. Cap 22,

3. Cap. retaining 13. Shim, 0.005 23.

4. O-Ring - 14. Shim, 0.003 24,

5. Cup, bearing 15. Shim, 0.002 25.

6. Cone, bearing 16. Cup, bearing  26.

7. Gear, 20T 17. Cone, bearing 27.
. B. Shaft, sliding gear 18. Capscrew - 28.

9. Gear assy., low & 2nd 19. Washer, lock 29.
10. Capscrew 20. Cap 30.

O-Ring

Shim, 0.010
Shim, 0.005
Shim, 0.003
Shim, 0.002
Cup, bearing
Cone, bearing

Bevel gear assy.

Spacer
Gear, 23T

31.
32.
33.
34.
35.

Spacer’
Gear, 18T
Shaft, input
Capscrew

Washer, lock
. Cap

37.
38.
39.
40.

Shim, 0.010
Shim, 0.005
Shim, 0.003
Shim, 0.002

41. Cup, bearing
42. Cone, bearing
43. Case, differential

Figure 31. Transmission
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NOTE

Before removing items such as caps,
mark each cap properly using a
punch mark on similar method to as-

cone (27) to the right, and then remove
them carefully through the top of the
transmission case along with spacers 29
and 31 and gear 30. Remove the bearing

sure proper assembly.

f. Remove the retainer cap (3, Figure 31)
and its orings (4) by removing the two
3/8-16 x 7/8 inch long capscrews (1) and
lockwashers (2) holding it to the trans-
mission case. If the bearing cup (5) must
be replaced, remove it using a bearing
cup puller. Be sure the tongs of the puller
are aligned with the grooves in the cup.
Carefully remove the bearing cone (6) by
sliding it off the gear shaft (8).

NOTE
Keep the bearing cups and cones to-
gether as sets, and note their loca-
tions in the transmission case to as-
sist during assembly.

g. Remove the cap (12, Figure 31) and shims
(15, 14, 13) by removing the two 3/8-16 x
7/8 inch long capscrews (10) and lock-
washers (11). Remove the bearing cup
(16) from the transmission case.

h. Slide the gear (7, Figure 31) off the gear
shaft and through the retainer cap hole.
Move the gear shaft (8) partially through
the retainer cap hole, and remove the
bearing cone (17) and gear assembly (9)
from the shaft. Then, remove the gear
shaft from the transmission case.

NOTE

Keep the shims together, and note
their locations in the transmission
case. Reshimming may not be neces-
sary if bearings are not replaced.

i. Remove the cap (20, Figure 31) and shims
(22, 23, 24, 25) by removing the two 3/8-
16 x 7/8 inch long capscrews (18) and
lockwashers (19). Remove the o-ring (21)
from the cap and discard.

j. Remove the cap (36, Figure 31) and shims
(37, 38, 39, 40) by removing the two 3/8-
16 x 7/8 inch long capscrews (18) and
lockwashers (19). Remove the bearing
cup (41) from the transmission case.

k. Slide the bearing cone (42, Figure 31),
gear (32), and spacer (29) off the input
shaft (33) through the right cap (36) hole.

1. Move the input shaft (33, Figure 31) with
the gear (28), and bearing cup (26) and
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cup and cone from the shaft.

Inspection, Cleaning, and Repair of
Transmission

1. Wash all parts with cleaning solvent and dry
thoroughly with compressed air. Do not spin
bearings with compressed air. Check the
bearings for looseness, wear, roughness, pit-
ting or scoring. Replace them if necessary.
Refer to Bearing Cleaning and Inspection un-

der General Information.

2. Check all gears and shafts for wear and

burrs. Replace all damaged parts.

3. Inspect the transmission case for cracks or

raised places on machined surfaces.

4. Replace all gaskets, oil seals, and o-rings.
5. Lubricate all parts thoroughly before instal-

lation.

Transmission Assembly
NOTE

Shims (22, 23, 24, 25, Figure 31) de-

" termine the location of the bevel
gear assembly on the input shaft.
This location is critical to obtain the
proper meshing of the bevel gear
with the hydrostatic unit bevel pin-
ion. Refer to shim color chart on
Figure 31.

Figure 32. Bevel Gear Bearing
and Cap Measurement
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Transmission
DIAL INDICATOR
READ CUT DIMENSION “A"
3.118 | 3.119 | 3.120 | 3.121 3.122 3.123 3.124 | 3.125 | 3.126 | 3.127 3.128
1.255 .012 011 010 .009 .008 .007 .006 .005 .004 .003 .002
W 1.257 014 013 012 .01 .010 009 .008 .007 .006 .005 .004
2 1.259 .018 015 .014 .013 012 011 .010 .009 .008 .007 .006
% 1.261 018 .017 .016 .015 014 013 012 .011 .010 .009 .008
w1 1.263 020 019 .018 017 .018 015 014 .013 012 011 010
E 1.265 022 .021 020 019 018 017 .016 .015 014 013 012
2| 1.267 024 .023 .022 021 020 018 .018 .017 016 015 014
B11.269 026 .025 .024 .023 022 021 .020 .019 .018 017 016
1.271 .028 .027 .026 .025 .024 023 022 021 020 .019 018
1.272 .030 .029 .028 027 026 025 024 .023 .022 .021 020
1. If a new bearing cone (27, Figure 31), cup The bearing is not a press fit and should

{26), and/or cap (20) are to be installed, clean
the cone, cup, and cap, and assemble the
components as shown. Rotate the cone in the
cup to be sure it is seated. Using a depth mi-
crometer, meagure the distance from the cap
surface the upper surface of the bearing cone
{Dimension B, Figure 32).

The required case dimension (Dimension A,
Figure 32) is stamped on the transmission
case during manufacturing. To determine the
shimming required, refer to the shim chart.

Example: Cap and bearing measurement = 1.267

inches
{(Dimension B)

Dimension stamped on case =
inches -
{Dimension A)

3.119

Shimming required = 0.023 inches

Instail the gear (28, Figure 31) on the input shaft

(33).

2. Slide bearing cone (27) on the left end of the

input shaft. Slide spacer (29), gear (30) and
spacer (31) on the right end of the input shaft
in that order. Insert the input shaft with the
gears, spacers and bearing cone into the
transmission case. Slide gear (32) on the
right end of the input shaft.

. Coat the surface of the correct number of

shims (determined above) with a sealer such
as Permatex. Apply grease to the new o-ring
{21, Figure 31) and slide it in place on the cap
{20). Coat the two 3/8-16 x 7/8 inch long cap-
screws (18) with viscous coating VC-3. Seat
the bearing cup (26) on the bearing cone (27).
Install the cap (20) and shims with the two
capscrews and lockwashers (19). Torque the
capscrews to 20 foot-pounds.

. Install the bearing cone (42, Figure 31) and

cup (41) on the right end of the input shaft.
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slide freely on the shaft.

Install the cap (36) and shims (37, 38, 39, 40)
removed at disassembly to the transmission
case with the two 3/8-16 x 7/8 inch long cap-
screws (18) and lockwashers (19). Tap the
bearing cap to make sure the bearing is
seated on the input shaft; then, torque the
capscrews to 20 foot-pounds. If the end-play
is correct, the input shaft will turn with a
slight resistance, and the spacers can just be
rotated with no shaft movement. If the fit is
too tight or loose, remove or add an appro-
priate shim. Replace the cap and check end-
play.

. When the correct number of shims is deter-

mined, coat them with sealer. Apply viscous
coating VC-3 to the two 3/8-16 x 7/8 inch
long capscrews (18, Figure 31). Install the
cap (36) and shims to the transmission case
using the two capscrews and washers.
Torque the capscrews to 20 foot-pounds.

. Place the gear (9, Figure 31) inside the trans-

mission case, and carefully insert the right
end of the gear shaft (8) through the retain-
ing cap (3) hole and through the gear. Slide
the gear {7) through the retaining cap hole
and install the gear on the gear shaft.

. Seat the bearing cone (6, Figure 31) on the

gear shaft and press the bearing cup (5) in
the retainer cap (3). Apply grease to the new
oring and slide it in place on the retainer
cap. Apply viscous coating VC-3 to the two
3/8-16 x 7/8 inch long capserews (1). Install
the retainer cap to the transmission case
with the two capscrews and lockwashers (2).
Torque the capscrews to 20 foot-pounds.

. Install the bearing cone (17, Figure 31) and

cup (16) on the right end of the gear shaft.
The bearing is not a press fit and should
slide freely on the shaft.
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10.

11.

12,

i3.

14.

15.

186.

17.

Install the cap (12, Figure 31) and shims (13,
14, 15) removed at disassembly to the trans-
mission case with the two 3/8-16 x 7/8 inch
long capscrews (10) and lockwashers (11).
Tap the bearing cap to make sure the bearing
is seated on the gear shaft; then, torque the
capscrews to 20 foot-pounds. The gear shaft
must clear the cap (12) and rotate freely. If
the fit is too tight or loose, remove or add an
appropriate shim. Replace the cap and check
the end-play.

When the correct number of shims is deter-
mined, coat them with sealer. Apply viscous
coating VC-3 to the two 3/8-16 x 7/8 inch
long capscrews (10, Figure 31). Install the
cap (12) and shims to the transmission case
using the two capscrews and washers.
Torque the capscrews to 20 foot-pounds. The
shaft should have slight resistance when ro-
tated.

Place a film of grease on the o-rings (8, 9, Fig-
ure 30) and install them on the shift shaft as-
sembly (18). Ceat the gasket (15) with sealer
and install it on the shift shaft assembly.
Coat the two spacers (18) with sealer and po-
sition them in the transmission case.

Insert the spring (5, Figure 30) and ball (6) in
the shift fork (7) and hold them in place with
7/16 x 1 inch bolt. Position the fork inside the
transmission case, and then, insert the shift
shaft through the transmission case and
shift fork. Remove the bolt as the shaft pas-
ses over the ball. Insert the remaining spring
and ball in the shift fork (4) and install on
the shift shaft as outlined above.

Secure the shift shaft assembly with the two
3/8-16 x 3/4 inch long capscrews (11, Figure
30), coated with sealer, and the two lock-
washers (12).

Install the shift guide (3, Figure 30) with the
two 1/4-20 x 1 inch long capscrews (13) and
lockwashers (14).

Install a new seal (19, Figure 30) in the trans-
mission case. Align the shift stem (2) through
the shift guide on the shift shaft assembly
(1). Secure the stém on the shaft with the
5/16-18 x 1 inch long capscrew (21) and lock-
washer (20).

Replace the PTO final drive shaft. Refer to
PTO Final Drive for installation procedures.
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18.

19.

Install the hydrostatic unit using the two
flange nuts.

Install a new gasket on the transmission
case. Secure the transmission case cover with
the mounting capscrews and lockwashers.
On 9020 tractors with Manufacturing No.
1690072, retain the two 3/8-16 x 1 inch long
capscrews (6, Figure 29) and lockwashers (7)
used in mounting the seat adjuster assembly

Reinstall the elbow and the transmission
temperature sending unit in the transmission
case.

Transmission Installation
1.

Use a hoist to position the transmission case
and hydrostatic unit on the tractor frame. Se-
cure it with the two capscrews and lockwash-
ers.

. Install the cotter pins {19, Figure 20) and

pins (20) to secure the rear brake rods (21) to
the brake levers (33).

. Install the brake assemblies, drop housings,

and rear wheels. Refer to Wheels and Drop
Housings, and Brakes for installation proce-
dures. Remove the tractor from the stand.

. Connect the hydrostatic pump inlet elbow to

the hose from the oil filter. Attach the elec-
trical connection to the transmission temper-
ature sending unit. Attach the hydrostatic
control arm and the hydrostatic unit-to-valve
tube assembly to the hydrostatic unit.

. Install the rear coupling (47 or 69, Figure 26)

with the two 3/8-16 x 1 inch long capscrews
{42 or 65) and washers (29 and 43 or 66 and
67) and the two shoulder bolts (41 or 72),
washers (43 or 71 and 70), and nuts (49). If a
rear PTO shaft must be connected, align the
electric clutch with the PTQO shaft hub and
secure it with the four 5/16-18 x 1 inch long
taptite screws. Check and adjust runout on
rear PTO shaft using a dial indicator if it
was disassembled (see Figure 35).

. Make the necessary adjustments to the brake

linkage. Refer to Brake Adjustment under
General Information.

. Fill the transmission case and hydrostatic

unit with transmission fluid. Refer to Trans-
mission Fluid and Filter, and Transmission
Priming Procedure under General Informa-
tion.

Mag
Sty
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Differential

NOTE

Make certain the hydrostatic system
is primed before operating the trac-
tor.

pressed into the gear at assembly and
need not be removed unless repair is re-
quired. The pins should extend 1/2 inch
from the gear.

Note the locations of the pinion gears
{18) and spacers (17) on the pinion shafts
(16) and remove the eight gears, spacers
and shafts.

Remove the two thrust washers (19),
clutches (20), and the four spring wash-
ers (22) from the gear carrier (24).

8. Replace cover assembly and bottom cover. d.

9. Install the seat and seat adjuster assembly
on 4040, 4041, Pow’r Max tractors, and on
9020 tractors with Manufacturing No.
1690072 by attaching the seat adjuster as- e
sembly to the transmission cover with the
four 3/8-16 x 1 inch long capscrews and lock-
washers.

On 9020 tractors with Manufacturing No.
1690230 or 1690283, install the seat supports
using the four 1/2-13 x 1-12 inch long cap-
screws (11, Figure 27) and lockwashers {6).
Secure the seat springs (8) to the seat support
(9) studs with the two adjusting knobs (1),
hex nuts (2), washers (3, 4, 5) and spacers (7).

Inspection, Cleaning, and Repair of the
Differential

1. Wash all parts with cleaning solvent and dry
thoroughly with compressed air. Do not spin
bearings with compressed air. Check the
bearings for looseness, wear, roughness, pit-
ting and scoring. Replace them if necessary.
Refer to Bearing Cleaning and Inspection un-

DIFFERENTIAL der General Information.
Differential Removal and Disassembly 2. Check all gears and shafts for wear and
(Figure 33) burrs. Replace all damaged parts.

1. Remove the differential assembly 3. Inspect the transmission case for cracks or

a. Remove the case as outlinea in Trans-
mission Removal and Disassembly, steps
1a through 1j.

b. Remove the differential supports (5) from
the transmission case by removing the
four 5/16-18 x 3/4 inch long capscrews
(1) and lockwashers (2). Remove the seals
(6), orings {7), and bearing cups (8) from

the supports. Discard the seals and o

rings. Remove the top stationary stud
only for clearance. Remove the other sta-
tionary studs only if they must be re-
placed.

c. Carefully remove the differential assem-
bly from the transmission case.

2. Disassemble the differential assembly.

a. Inspect the bearing cones (9) and if either
one is defective, remove it from the gear
assembly hub with a bearing puller.

b. Remove the retaining rings (12) and lock
plates (13) from the pinion shafts (16).

c. Carefully remove the six 3/8-16 x 1-1/4
inch long capscrews (10) and lockwash-

ers (11) in opposing pairs to prevent the

spring washer assembly from cocking
the gear assembly. The pins (14) are
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raised places on machined surfaces.

. Replace all oil seals and o-rings.
. Lubricate all parts thoroughly before instal-

lation.

Differential Assembly and Installation
{Figure 33)

1. Assemble the differential assembly.

a. If a bearing cone (9) and/or cup (8) is to
be replaced, seat the replacement part
with the old cone or cup and install on
the gear assembly hub (15) or gear car-
rier (24).

b. Assemble the spring washers (22),
clutches (21), gears (20) and thrust wash-
ers (19) in the gear carrier as shown. Be
sure the two outer spring washers are po-
sitioned so their outer edges face out-
ward. The two inner spring washers
must face inward.

c. Install one lock plate (13) on two pinion
shafts (16) and secure it with two retain-
ing rings (12). Insert the plate shaft as-
sembly in the gear carrier and repeat the
procedure with the remaining pinion
shafts and lock plates.
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LEGEND

OB WN

. Capscrew

. Washer, lock

. Shaft, input

. Ring, retaining
. Support

Seal

DIFFERENTIAL

SPRING WASHER
INSTALLATION

. O-Ring

. Cup, bearing

. Cone, bearing
. Capscrew

11. Washer, lock
12. Ring, retaining

7
8
9
10

13.
14.
16.
16.
17
18.

Plate, lock

Pin

Gear assembly
Shaft, pinion
Spacer

Gear, pinion

18

20.
21.
22,
23.
24,

.. Washer, thrust
Gear, differential
Clutch, differential
Washer, spring
Case, differential
Carrier, gear

Figure 33. Differential
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Rear PTO

Place four pinion gears (18) on alternate
pinion shafts (16) and place four spacers
(17) on the remaining shafts. Repeat the
procedure by placing gear on spacer and
spacer on gear.

e. Align the gear assembly (15) on the gear
carrier (24) with the two pins (14). Care-
fully secure the gear assembly by in-
stalling the six 3/8-16 x 1-1/4 inch long
capscrews {10) and lockwashers (11) in
opposing pairs. Secure the pinion shafts
on the gear assembly side with the re-
taining rings.

2. Install the differential assembly.

a. Place the differential assembly in the
transmission case.
DIFFERENTIAL SUPPORT
OIL SEAL <

Figure 34. Oil Seal Installation in
Differential Support

b. Coat new seals (6) with VC-3 and let dry.
Install new seals (6) and o-rings (7) on each
support (5). The oil seals must be installed
to a dimension location as shown in Figure
34. Press the bearing cups (8) into each
support.

Secure the supports (5) to the trans-
mission case with the four 5/16-18 x 3/4
inch long capscrews (1) and lockwashers
{2).

CAUTION

It is very importani to make sure
that the supporis are fully seated in
their cavities before tightening the
capscrews or the casting may break.

d. Install the transmission case as outlined
in Transmission Installation, steps 1
through 9.
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REAR PTO

Desecription

The rear PTO drive unit consists of components
from the engine pulley to the differential case. The
rear PTO final drive consists of the components in-
side the transmission case.

PTO Drive Unit Removal (Figures 35 and 36)

1.
2.
3.

10.

11.

Disconnect the battery.
Remove the cover plate.

Remove the seat and attaching parts. Refer
to Transmission Removal and Disassembly
for removal procedures.

. Disconnect the rubber fuel lines at the fuel

tank. Open the clamps that hold the fuel
lines fully before moving them.

. Remove the two capscrews and four washers

mounting the oil cooler. Carefully lift the oil
cooler up and toward the right side of the
tractor making sure not to break the trans-
mission oil hose connections. Handle the oil
cooler with care.

. Remove the four capscrews securing the left

and upper engine shrouds and remove the
shrouds.

. Remove the steering wheel and its rubber

washer by removing the 5/16-18 x 1-1/4 inch
long capscrew and locknut securing them to
the steering shaft.

Remove the six screws attaching the in-
strument panel assembly to the body assem-
bly support. Carefully lift the panel up and
over the steering shaft using caution not to
disconnect or brezk the instrument wire con-
nections.

. Remove the left and right panel assemblies

by removing the six 1/4-20 x 3/8 inch long
screws.

Remove the remaining screws holding the
body assembly support to the support assem-
bly. Disconnect the ignition switch from the
wiring harness and remove the body assembly
support from the tractor.

Remove the clutch bracket capscrew (29, Fig-
uare 35; 25, Figure 38) and lockwasher (30,
Figure 35; 26, Figure 36). Disconnect the
chutch electrical connections. On the 4040
tractor, remove the two capscrews (12, Figure
35), lockwashers (13), and flatwashers (14) se-
curing the bearing support (15} to the frame.
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~
\
~
>
1
3
MOUNT DIAL
4 INDICATOR
HERE
38 \
Je . & 20. Ring, retaining . Washer, lock
LEGEND ) 21. Collar, retaining . Collar
N 34 29 22. Retainer, bearing 32. Washer, lock

1. Cover, top - 23. Bearing 33. Capscrew

2. Capscrew 8. Yoke 14. Washer, flat 24. Washer, lock . 34. Capscrew

3. Washer, lock 8. Shaft assembly 15. Support 25, Screw, socket-head 35. Washer, lock

4. Washer, flat 10. Bolt, round-head 16. Washer, flat 26. Washer 36. Washer, flat

5. Spacer 11. Bearing 17. Washer, lock 27. Connecting link 37. Hub

6. Coupling 12. Capscrew 18. Nut, hex 28. Bracket 38. Capscrew

7. Capscrew 13. Washer, lock 19, Key 29. Capscrew 39. Electric clutch

Figure 35. Rear PTO Drive Unit (4040)

12. Block the clutch hub with a large wrench or washers (3, Figures .35 and 36), ar__xd hex ngts
crowbar and remove the four 5/16-18 x 1 inch (2, Figure 36) securing the coupling (6, Fig-
long taptite screws (38, Figure 35; 35, Figure ures 35 and 36) to the yoke.

36) securing the clutch to the clutch hub. 3. Remove the grease fittings (11, Figure 36)

13. Remove the two 3/8-16 x 3-1/2 inch long cap- and plug (7) from the yoke, and press the
screws (7, Figure 35; 9, Figure 36), lockwash- - bushings (8) from the yoke only if they are to
ers (3, Figure 36), flat washer (4, Figure 35 be replaced.
and 36) and spacers (5, Figure 35 and 36) se- 4. On the 4040 tractor, loosen the bearing collar
curing the PTO coupling to the engine fly- set screw and slide the bearing (11, Figure 35)
wheel. ' and bearing support (15) off the end of the

14. On the 4040 tractor, loosen the yoke setscrew. shaft (9). Remove bearing from the support
Then, on all tractors, separate the shaft as- only if it must be replaced.
sembly (9, Figure 35; 15, Figure 36) from the 5. Remove the 3/8-16 x 1-1/4 inch long cap-
yoke (8, Figure 35; 10 Figure 36) and remove screw (33, Figure 35; 30, Figure 36) and lock-
the PTO drive unit, then the coupling assem- washer (32, Figure 35; 29, Figure 36) securing
bly from the tractor. the clutch collar (31, Figure 35; 28, Figure 36)

he cl i ; 27, Fi 36). Re-
PTO Drive Unit Disassembly (Figures 35 and to the clutch (39, Figure 35; 27, Figure 36). Re
36) : move the collar.

R ] d
1. Where used, remove the felt (13, Figure 36) 6. On the 4040 tractor move the shaft forwar

to expose the retaining ring (20, Figure 35) on
and rubber washer (14), from the shaft as- the bearing end of the clutch. Pry-the ratain-

sembly. ing ring and bearing retaining collar (21)
2. Remove the two bolts (2, Figure 35; 12, Figure from the bearing retainer (22) and slide the
36), flat washers (4, Figures 35 and 36), lock- bearing (23) from the shaft.
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Rear PTO

TORQUE TO 45 FT. LBS.
WITH LOCTITE

LEGEND

1. Cover, top 6. Coupling 11. Fitting, grease
2. Nut, hex 7. Plug 12. Bolt, shoulder
3. Washer, lack 8. Bushing 13. Washer, felt

4. Washer, flat 9. Capscrew, hex 14. Washer, rubber
5. Spacer 10. Yoke 15. Shaft assembly

21. Washer, lock

22. Screw,socket-head
23. Connector link

24. Bracket

25. Capscrew, hex
26. Washer, lock

27. Electric clutch

28. Collar

29. Washer, lock

30. Capscrew, hex

16. Key 31. Capscrew, hex
17. Ring, retaining 32. Washer, lock
18. Bearing 33. Washer, flat
19. Retainer, bearing 34. Hub

20. Washer 35. Capscrew, hex

Figure 36. Rear PTO Drive Unit (4041, Pow'r Max, 9020)

7. Use a gear puller around the clutch to remove
it from the shaft. Remove the key (19, Figure
35; 16, Figure 36) and washer (26, Figure 35;
20, Figure 36) from the shaft. On all tractors
but the 4040, remove the bearing retainer (19,
Figure 36). Remove bearing from the retainer
only if it must be replaced. -

PTO Drive Unit Inspection

1. Wash all parts with cleaning solvent and dry
them thoroughly.
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2. Check bearing for looseness, wear, rough-

ness, pitting or scoring. Replace if necessary.
Refer to Bearing Cleaning and Inspection un-
der General Information.

. Check shaft for wear or burrs. Replace if nec-

essary.

. Inspect the electric clutch assembly for any

worn or damaged components and replace if
necessary.
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5.

Replace retaining ring and washers that are
worn or damaged.

PTO Drive Unit Assembly (Figures 35 and 36)

1.

On all tractors but the 4040, assemble the
bearing (18, Figure 36) and retaining ring
(17} in the bearing retainer (19) if they were
removed, and install the retainer on the shaft
(15). Then install the key (16), washer (20)
and clutch (27) on the shaft.

- On the 4040 tractor, install the key (19, Fig-

ure 35) in the clutch (39). Install the washer
(26) between the clutch field and armature as-
semblies. Assemble the clutch and carefully
tap the assembly on the shaft (9). Install the
bearing (23) in the bearing retainer (22), in-
stall the bearing and retainer on the shaft,
and secure the retainer with the retaining
ring (20} and retaining collar.

. Secure the clutch collar (31, Figure 35; 28,

Figure 36) to the clutch with the 3/8-16 x 1-
1/4 inch long capscrew (33, Figure 35; 30, Fig-
ure 36) and lockwasher (32, Figure 35; 29,
Figure 36). Apply Loctite to the capscrew and
torque it to 45 foot-pounds.

. If the bushings (8, Figure 36) were removed

from the yoke, press in new ones. Install the
grease fitting (11) and plug (7) in the yoke, if
they were removed.

. On the 4040 tractor, install the bearing (11,

Figure 35) in the bearing support (15) if it
was removed, and install the bearing and
bearing support on the shaft. Tighten the
bearing collar setscrew.

. Secure the coupling (6, Figures 35 and 36) to

the yoke (8, Figure 35; 10, Figure 36) with the
two bolts (2, Figure 35; 12, Figure 36) flat
washers (4, Figures 35 and 36), lockwashers
(3, Figures 35 and 36), and hex nuts (2, Fig-

ure 36). Torque the bolts to 20-25 foot pounds .

on the 4040 tractor, and to 25- 30 foot-pounds
on all other tractors.

. Where used, install the felt (13, Figure 36)

and rubber (14) washers on the shaft.

PTO Drive Unit Installation (Figure 85 and

36)

1.

Hold the coupling assembly in place in the
tractor, and then insert the shaft assembly in
the tractor. Install the coupling assembly on
the shaft. Align the clutch bracket (28, Figure
35; 24, Figure 36) with the mounting hole in
the tractor frame.

. Block the clutch hub with a large wrench or

crowbar and secure the clutch to the clutch
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hub with the four 5/16-18 x 1 inch long tap-
tite screws (38, Figure 35; 35, Figure 36).

3. Secure the clutch bracket to the frame with
the capscrew (29, Figure 35; 25, Figure 36)
and lockwasher (30, Figure 35; 26, Figure 36).
Connect the clutch wiring.

4. Attach the coupling, through the input
pulley, to the engine flywheel with the two
3/8-16 x 3-1/2 inch long capscrews (7, Figure
35; 9, Figure 36), washers (3, Figure 36), flat
washers (4, Figures 35 and 36), and spacers
(5, Figures 35 and 36).

5. Use a dial indicator to check the runout near
the splined front end of the shaft (see Figure
35). If runout exceeds 0.020 of an inch, reposi-
tion the shaft by tapping the yoke (8) until
the runout falls below 0.020.

6. Torque the capscrews to 25-30 foot-pounds.

A CAUTION

Torquing over 30 foot-pounds may
strip the threads in the flywheel.

7. On all tractors but the 4040, lubricate the
shaft through the grease fitting on the yoke
with general purpose automotive grease,

8. Plug the ignition switch wire socket into the
switch, and secure the body assembly support
to the support assembly with the mounting
screws. Install the left and right panel assem-
blies using the six 1/4-20 x 3/8 inch long screws.

9. Install the instrument panel assembly to the
body support assembly using the six mount-
ing screws.

10. Install the rubber washer and steering wheel
on the steering shaft. Secure the wheel to the
shaft using the 5/16-18 x 1-1/4 inch long cap-
screw and locknut.

11. Install the left and upper engine shrouds.

12. To reinstall the oil cooler, loosely install one
capscrew and metal washer on the oil
cooler’s right side. Then on the left side, place
one rubber washer above the cooler and the
other below it and loosely attach the remain-
ing capscrew and metal washer. Carefully
push the oil cooler down so it is firmly seated
and tighten the capscrews.

13. Connect the rubber fuel lines at the fuel tank.

14. Install the seat and attaching parts. Refer to
Transmission Installation for installation
procedures.

15. Install the cover plate.
16. Connect the battery.
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Final Drive
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18— X TN =20 LEGEND 7 \
‘;(qﬂ/ 1. Hub '50-' RING / 4
\ 2. Washer, lock é
3. Capscrew
4. Washer
404V:I:R MAX 21/ 5. Spacer 19. Cap assembly 38. Cup, bearing
SOZO '44 2423 22 6. Seal 20. Pin, roll 39. Cone, bearing
0 7. Ring, retaining 21. Shield 40. Gear {36 tooth)
8. Bearing 22. Washer, lock 41. Cone, bearing
9. Shaft 23. Nut, hex 42. Bearing cup
10. Gasket 24. Stud 43. Spring {4040}
11. Dip stick (4041)* 25. Gear (27 tooth) 44. Cover, outer (4040)
12. Ring, retaining 26. Bearing 45. Ring. retaining
{4040) 27. Washer 46. O-ring
13. Gear (20 tooth}) 28. Thrust washer  47. Plug
14. Ring, retaining 29. Gear, drive 48. Retainer (4041)*
(4040} 30. Retainer, inner 49, Spring (4041)*
15. Bearing {4040} 50. Retainer, spring
?glg;iﬁ\? g|g§20 To — |~—K-DIMENSION  16. Thrustwasher  31. Pin, lock (4040) (a041)*
’ 0.000 TO 0.043) 17- Spring 32. Ring, retaining 51. Collar (4041)*
0.005 END PLAY ( Q ) 18. 0-ring 33. Seal 52. Ball (4041)*
RED SHIM = 0.002 INCH £ Z 34. Cap 53. Ring. retaining
oM . Shims { 1)
RUST SHIM = 0.010 INCH 36. Cam {4040} 54. O-ring*
GREEN SHIM = 0.003 INCH 37. O-ring 55. Ring, retaining*

*(4041, Pow'r Max. 9020)

Figure 37. Rear PTO Final Drive

Rear PTO Drive Unit Kit 103297

This kit is used to replace defective or malfunction-
ing parts on the 4040 tractor PTO drive unit. Use
the procedures pertaining to installation of com-

ponents shown in Figure 36.

Washer
Spacer

Bushing
Jam nut

Grease fitting

Plug

Felt washer

Item Qty. 103297 Kit No.
Yoke 1 175229
Capscrew 2 923938
Coupling 1 175230
Bolt 2 108412
Shaft 1 176046
Key 1 176650
Retaining ring 1 176049
Retainer 1 1650720
Bearing 1 176050
Washer 1 176048
Washer 2 157424
Lockwasher 2 916965

Rubber washer

-t e owd NN B

FINAL DRIVE (Figure 37)

1.

tractor.

the tractor.

1563052
172539
177943
917421
912808
177134
177141
172266

Remove the rear PTO drive unit from the
. Remove the 3-point hitch if it is installed on

. Remove the bottom cover.
. Disconnect the hydrostatic pump inlet hose

from the elbow on the transmission case and
the electrical connection from the trans-
mission temperature sending uzit.
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5. Place a suitable container under the trans- the shaft using a suitable tool. Then remove
mission case, and remove the dipstick assem- the drive shaft through the transmission
bly, elbow, and temperature sending unit al- case cover hole.
lowing the transmission oil to drain from the 4. Remove the bearing (15) from the trans-

case. After the oil has completely drained, in-

mission case using a suitable tool.
stall the elbow and temperature sending unit, &

attach the inlet hose to the elbow, and con- 5. Clean bearings with naptha, keroseqe, or a
nect the transmission temperature sending petroleum solvent. Inspect the bearing for
unit electrical connection. ease of running; cracks or dents; and for

flecked, pitted, or scratched areas on the
balls, rollers or races. Replace as required.
The bearings should be greased or oiled im-
mediately after inspection.

6. Remove the capscrews and lockwashers se-
curing the transmission case cover. Lift the
cover from the case and remove the gasket.

The rear PTO final drive unit consists of three ma-
jor assemblies: Drive Shaft; Intermediate Gear; and
Final Gear. Each assembly must be removed in the

6. Wash all remaining parts with cleaning
solvent and dry with compressed air.

order outlined below. The transmission case may re- 7. Check the gear and shaft for wear, cracks
main on the tractor. and burrs. Replace any parts as required. Lu-
Drive Shaft Assembly Removal and bricate the gear before reassembly.
Inspection {Figure 37) 8. Check for any damaged or worn retaining
1. Remove the hub (1) from the final drive shaft rings and replace if necessary.

(9) by removing the capscrew (3) and washer 9. Replace the oil seal and O-ring.

(4). Remove the spacer (5), O-ring (54), and

seal (6) from the shaft.

Intermediate Gear Assembly Removal and
2. Use a retaining ring pliers to remove the re- Inspection (Figure 38)

taining ring (7) from the ransmission case. 1. Remove the two hex nuts and lock washers

3. Pry the drive shaft (9) fromthe rear of the securing the shield to the stud-nut assem-
transmission case. Remove the bearing from blies.

THIN THRUST WASHER (28) METAL WASHER {27}

27 TOOTH GEAR (28) INSERT SPACER NO. 170814
INTO SMALL PARTITION
HOLE FOR ALIGNMENT
DURING ASSEMBLY.

NEEDLE BEARING (26)

¥l
N 2 Ty
> _/ - f ’\J/
THICK THRUST WASHER (16) o - - '
r P
I ~ ..
] / /
L

STUD-NUT ASSEMBLY (24) =

. R\ i
DECAL O %} den
A \<, SPRING (17) f )
. O-RING (18) \/

& \ ROLL PIN {20}

. \ D NOTE
O " | CAPASSEMBLY (19)
: NUMBER CALLOUTS

SHIELD {21) CORRESPOND WITH
HEX NUT {23} FIGURE 37,

Figure 38. Intermediate Gear Removal and Installation
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2. Remove the two stud-nut assemblies securing
the cap assembly to the transmission case.

3. Hold the 27 - tooth gear, washers, and spring
in place and slide the cap assembly from the
case. Remove the gear, washers, and spring.

4. Inspect the two roll pins in the cap, and re-
place them if they are damaged. Remove and
discard the O-ring from the cap.

5. Check the gear for wear, cracks, or burrs. Re-
place the gear if necessary. Lubricate the
gear before reassembly.

6. Inspect the spring for distortion, weakness,
or breaks and replace it if necessary.

7. Replace the thrust washers with new ones.

Final Gear Assembly Removal and
Inspection (Figure 37)

1. On the 4040 tractor, remove the two retaining
rings (32) securing the cover assembly to the
final drive gear shaft. Remove the cover as-
sembly and the three lock pins (31) from the
shaft. Separate the cover assembly inner re-
tainer (30) and outer cover (44) and remove
the cam (36) and spring (43) from it.

On all other tractors, remove the snap ring
(55} and use a bearing puller to remove the re-
tainer (48). Separate the collar (51), and
spring (49) from the retainer. Remove the re-
taining ring (63) from the final drive gear
shaft, and retain the three balls (562).

2. Remove the two capscrews and lockwashers
securing the cap (34) to the case. Remove the
cap and shims (35) from the case and sepa-
rate the seal (33) and O-ring (37) from the
cap. -

3. Hold the 36-tooth gear (40) in place and slide
the final drive gear shaft (29) and bearing
cup (38) and cone (39) from the case. Remove
the gear from the case. Slide the bearing cup
off of the bearing cone. If the bearing cone
must be replaced, remove it from the shaft us-
ing a suitable tool.

4. Remove the retaining ring (45), plug (47), and
O-ring (46) from the shaft only if they must be
replaced.

5. Remove the bearing cup (42) and cone (41)
from the transmission case only if it is neces-
sary to replace them. '

6. Wash all parts in cleaning solvent and dry
with compressed air. Do not spin bearings
with compressed air.
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7. Check bearings for looseness, wear, rough-
ness, pitting and scoring. Replace them if
necessary. Lubricate the bearings before re-
assembly.

8. Inspect the gear and shaft for wear, cracks,
or burrs. Replace the gear if necessary. Lubri-
cate gear before reassembly.

9. Replace all O-rings and seals. Check for any
damaged or worn retaining rings and replace
them if necessary.

10. Inspect the spring for distortion, weakness,
or breaks. Replace it if necessary.

Final Gear Assembly Installation (Figure 37)

1. If the inner bearing cup (42) was removed,
use a long wood block and a hammer to care-
fully and evenly tap the inner bearing cup
into the large transmission case partition
hole. Seat the bearing cone in the bearing
cup.

INNER
BEARING

PARTITION
b HOLE

Figure 39. Final Gear Inner Bearing installation

2. If the O-ring (46), plug (47), and retaining
ring (45) were removed, install them in the fi-
nal drive gear shaft (Figure 40).
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OUTER BEARING CONE

FINAL GEAR ASSEMBLY
\ O -RING

PLUG

s
O '7;\
. ) }';

RETAINING RING —

Figure 40. Final Gear Plug installation

3. If the outer bearing cone {39) was removed,
use the wood block and hammer to carefully
and evenly tap the outer hearing cone on the
final drive gear shaft. Tap it up flush against
the side of the final drive gear (Figure 40},

4. Hold the 36-tooth gear in place with a chan-
nel lock pliers, and insert the final drive gear
shaft through the large hole in the outer wall
of the transmission case and the 38-tooth
gear (Figure 41). Seat the end of the shaft in
the inner bearing assembly

5. Carefully and evenly insert the outer bearing
cup (38} in the final cone. Make sure the large
diameter of the cup faces toward the bearing.

6. Install the new O-ring (37) on the cap and
snug the cap to the case with the two cap-
screws and lockwashers. The cap should be
flush against the outer bearing cup. It is nec-
essary, however, to have 0.002 to 0.005 of an
inch end-play between the cap and the outer
bearing cup (Figure 42).

0.002 TO 0.005 INCH END PLAY

” BEARING CONE

BEARING CuUP

8, | |
. -INNER BEARING
CONE & cuP

eI

]m]\{‘ﬂﬂf f

}

!
i

!

J

QUTER
BEARING -~
CONE N

; FINAL N~
DRIVE .- —

Figure 41. Final Drive Gear Installation -
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Figure 42. Final Gear Assembly Cap End Play

7. To establish required end-play, insert a ta-
pered feeler gauge between the secured cap
and the transmission case (Figure 43). The
reading shown on the gauge plus 0.010 of an
inch is the shimming required to obtain 0.002
to 0.005 of an inch end-play.

8. Remove the cap, and install the seal and re-
quired shims on it. Use the two capscrews
and lockwashers to secure the cap to the
transmission case, and torque them to 30
foot-pounds. Set up a dial indicator at the end
of the gear and manually push and pull the
gear after rotating. The indicator should read
between 0.002 and 0.005 of an inch. If this is
not the case, reshim as outlined above.

9. When the correct number of shims is deter-
mined, coat them with sealer. Apply viscous
coating VC-3 to the two capscrews. Secure
the cap, seal and shims to the transmission
case with the two capscrews and lockwash-
ers. Torque the capscrews to 30 foot-pounds.
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LR
TAPERED

GAGE

(® s) I FEELER

CAPSCREW &
LOCKWASHER

CAP

Figure 43. Final Gear Assembly
Shimming Measurement

10. On the 4040 tractor, use a tru-arc pliers to in-

stall the inner retaining ring (32) on the
shaft (Figure 44A). Slide the retainer (30}
against the retaining ring and install the
spring (43) and three lock pins (31) on the
shaft. Compress the spring with the cam (36).
Malke sure the beveled inner diameter of the
cam rides on lock pins. Install the outer cover
{40} and secure it with the outer retaining
ring (32).

On all other tractors, use a tru-arc pliers to
install. the retaining ring (53) on the final
drive gear shaft. Install the retainer (48) and
spring (49) on the shaft and the spring in the
concave side of the retainer. Apply grease to
the three balls (52) and place the balls in the
shaft holes. Compress the spring retainer (50)
in the collar (51). Press the collar, with the
spring retainer on its inside, against the
spring until the balls pass over the spring re-
tainer and the collar locks in position. Secure
the collar with the outer retaining ring (55).

Intermediate Gear Installation (Figures 37
and 38)

1. Insert spacer #170814 (not part of this assem-

bly) into the small partition hole in the trans-
mission case (see Figure 38).

FINAL DRIVE
GEAR SHAFT

BALL

RETAINER RETAINING

COLLAR AND
SPRING RETAINER

SPRING

Figure 44. Locking Collar Installation

. Make sure needle bearing (26} is clean and

lightly lubricated with Type A or Dexron
automatic transmission oil and then press it
into the 27-tooth gear (25).

. Slide metal washer (27), thin thrust washer

(28), gear (25 and 26) and thick thrust washer
(16) in that order between the transmission
case wall and the partition and onto the
spacer located in the small partition hole.
Make sure that the thrust washers have their
notches out and their grooves facing the
gear.

. Install new o-ring (18), the two roll pins (20)

and the spring (17) on the cap assembly (19)
(see Figure 38).

RETAINER (30) INNER RETAINING RING {32)
SHAFT FLAT EDGE

Figure 44A. Correct Retaining Ring Installation
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NOTE

The thrust washers and metal
washer’s notches must align with
the notch on the partition.

3. Insert the cap assembly, with the shaft’s flat
side to the right, through the transmission
case, gear assembly, and  partition hole,
pushing spacer =1 70814 out.,

6. Apply viscous coating VC-3 to the stud-nut
assemblies (24). Secure the cap assembly to
the transmission case with the stud-nut as-
semblies and torque-them to 30 foot-pounds.

7. Install the shield (21) on the stud-nut assem-
blies using the two hex nuts (23) and lock-
washers (22).

Drive Shaft Assembly Installation (Figure 37)

1. Press the bearing (15) into the transmission
case.

2. Insert the shaft assembly in the trans-
mission case. Press the gear end of the shaft
into the bearing (15). Install the bearing (8)
on the spline end of the shaft.

3. Install the bearing retaining ring (7) in the
transmission case. Apply grease to the new
O-ring and slide it in place on the shaft. In-
stall a new seal (6) and $lide the spacer (5) on
the shaft end.

4. Install the hub (1) on the final drive shaft (9)
using the capscrew (3) and washer (4). Apply
Loctite to the capscrew, and torque it to 45
foot- pounds.

After the rear PTO Drive Shaft, Intermediate Gear,
of Final Gear assemblies have been installed in the

transmission case, the following procedures must
be followed.

1. Install a new gasket on the transmission
case. Secure the transmission case cover with
the mounting capscrews and lockwashers.
On 9020 tractors with Manufacturing No.

1690072, retain the two 3/8-16 x 1 inch long
capscrews and lockwashers used in mount-
ing the seat adjuster assembly.

- Fill the transmission case through the dip

stick opening with approximately six quarts
of Type A, Type F, or Dexron automatic .
transmission oil. Install the dip stick.

. Install the rear PTO drive unit. Refer to PTO

Final Drive for installation procedures.

. Install the bottom cover and the seat
assembly.

- Install the 3-point hitch if it is used on the

tractor.
ACAUTION

Make certain the hydrostatic system
is primed before operating the trac-
tor.

Transmission Priming Procedure (Figure 3)

L.
2.

Disconnect the B+ wire from the ignition- coil.

Remove the cover assembly from the center
console of the tractor.

. Remove the pipe plug from the pump. Pour

transmission oil through the pipe plug hole
until it overflows.

. Crank the engine using the battery until

fluid flows from the pipe plug hole with no
air bubbles. You may have to stop and add
oil several times. Wipe up all spills.

- Install the pipe plug and the cover assembly.

Reconnect the B+ wire to the ignition coil.

- Run the engine for a short period and check

the oil level in the differential case. Add
transmission oil if necessary.
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STEERING AND FRONT AXLE
ASSEMBLIES

Description (Figure 45)

The steering assemblies consist of the steering
shaft assembly, the steering gear assembly, the
drag link, and the tie rod. The front axle assembly

is composed of the two hub assemblies, two spin-
dles, and front axle.
Steering Gear Removal (Figure 47)

1. Disconnect the negative battery cable.

2. Remove the left and upper engine shrouds
and the bottom cover.

STEERING SHAFT
ASSEMBLY

FRONT AXLE
ASSEMB'—Y/ \
/

DRAG LINK /

SPINDLE
ASSEMBLY

STEERING GEAR

ASSEMBLY HUB ASSEMBLY

Figure 45. Steering and Front Axle Assemblies
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FLAT WASHER
CLUTCH gg/
TUBE ROD iR
ASSEMBLY }LEVER
— ASSEMBLY
V-BELTS

GEAR

|

y /
STEERING @

\

;‘\““—’ ASSEMBLY

SHIM

( \
(Zao] CLUTCH
e SPACER
AN
104 e
SUPPORT fm EYEBOLT

/

\SPRING

BELT STOP

Figure 46. Steering Shaft and Gear Removal

]

. Disconnect the rubber fuel lines at the fuel

tank. Do not open the hose clamps any fur-
ther than necessary. Then remove the fuel
tank. Refer to Fuel Tank and Fuel Gauge Re-
moval, Inspection, and Installation for re-
moval procedures.

. Remove the two capscrews and four washers

mounting the oil cooler. Carefully lift the oil
cooler up and toward the right side of the
tractor making certain not to break the trans-
mission oil hose connections. Handle the oil
cooler with care.

. Remove the PTO drive unit and the main-

drive shaft. Refer to PTO Drive Unit Re-
moval and Drive Shaft Removal for removal
procedures.

. Remove the two V-belts from the input

pulley.

. Remove the steering wheel and its rubber

washer (2) by removing the 5/16 x 1-1/4 inch
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10.

11.

12.

13.

14.

16.

17.

18.

long capscrew (3) and locknut (4) securing
them to the steering shaft.

. Remove the spring clip from the choke cable

at the carburetor and disconnect the cable.
Remove the throttle and choke cables from
the clips under the hydrostatic handle and
fuel tank.

. Remove the six screws attaching the in-

strument panel assembly to the body assem-
bly support. Carefully lift the panel up and
over the steering shaft using caution not to
disconnect or break the instrument wire con-
nections. Remove the roll pin (6) and pull the
steering shaft up through the shaft support
tube,

Remove the six screws and two speed nuts
holding the left and right panel assembly to
the body assembly support, and remove the
panel assemblies.

Remove the remaining screws holding the
body assembly support to the support assem-
bly. Disconnect the ignition switch from the
body assembly support, and remove the body
assembly support from the tractor.

Disconnect the two tension springs from the
left and right brakes’ front link rods. Remove
the cotter pin holding the right link rod to the
right anchor.

Disconnect the clutch rod from the clutch
lever assembly by removing the cotter pin.

Disconnect the hydraulic valve linkage by re-
moving the links between the bell cranks and
the valve. Disconnect the control lever from
the eye bolt by removing the nut and shoul-
der bolt.

- Remove the two screws securing the control

valve to the support assembly

Remove the three screws and the one 5/16-18
x 3/4 inch long capscrews, washer, lock-
washer, and nut securing the support assem-
bly to the tractor frame. Carefully remove the
support assembly from the tractor.

Loosen the capscrew holding the belt stop as-
sembly to the pivot arm.

Disconnect the support assemblies by remov-
ing the two 3/8-16 x 1-1/4 inch long cap-
screws and lockwashers. Tilt the pivot arm
and support assemblies outward away from
the steering gear. Remove the support assem-
bly shims noting the quantity and location
so they may be replaced in the same position.
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LEGEND

1. Steering wheel 11. Thrust washer 21. Nut 31. Spindle assembly  41. Cap, hub
2. Washer 12. U-joint 22. Ball joint 32. Seal 42, Steering arm
3. Capscrew 13. Capscrew 23. Drag link 33. Cone, bearing 43. Nut, lock
4. Nut, lock 14. Washer, lock 24, Nut 34. Cup, bearing 44. Nut

5. Steering shaft 15. Steering gear 25, Ball joint 35. Hub assembly 45, Pin, cotter
6. Pin, roll 16. Pin, cotter 26. Pin, cotter 36. Cup, bearing 46. Ball joint
7. Ring. retaining 17. Nut 27. Nut 37. Cone, bearing 47. Nut, jam
8. Thrust washer 18. Nut 28. Steering arm, right 38. Thrust washer 48. Tie rod

9. Bearing, roller 19. Washer, lock . 29. Nut, flange 39. Nut 49, Nut

10. Bearing, needie 20. Pitman arm 30. Key 40. Pin, cotter

Figure 47. Steering Shaft, Gear, Hub, and Spindle Assemblies
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19. Remove the nut (18) and lockwasher (19) at-
taching the pitman arm (20) to the steering

gear assembly (15). Remove the arm from the NEEDLE BEARING LASH
LASH ADJUSTER
gear assembly. - PITMAN SHAFT ' RETAINER ADJUSTER
E
20. Remove the three 7/16-14 x 1 inch long cap- SCREW SCREW
screws (13) and lockwashers (14) holding the

steering gear assembly to the frame. Care-
fully slide the steering gear assembly from
the U-joint and remove it from the tractor.

PITMAN
LOCK NUT =

Steering Gear Disassembly SHAFT CKNU =

(Figures 48 and 49) SEAL BALL NUT

NOTE

As with any ball bearing unit, the BEARING
steering gear parts must be kept free
of dirt. Clean paper or towels should
be spread on the work area before
starting the disassembly of the Figure 49. Steering Gear (End View)
steering gear.

4. Tap lightly on the end of the pitman shaft

BALL NUT BALL GUIDES LOCK NUT with a soft-headed mallet and pull the side
\ ADJUSTER )‘ cover and pitman shaff assembly from the
WORMSHAFT \ gear housing (Figure 50).

SEAL , r

NOTE

If the pitman shaft sector does not
clear the opening in the housing eas-
ily, turn the worm shaft by hand un-
til the sector will pass through the
opening in the housing.

B
PITMAN WORM BEARING Q/f\/ ,
SHAFT SECTOR / RACE (LOWER)

<<
WORM BEARING WORM BEARING /
{UPPER) {LOWER)

. : /&\ I
Figure 48. Steering Gear (Side View)

AY
. L S \
1. Place the steering gear in a vise. The assem- P
bly should be held by one of the mounting \ | ;’ﬁ;

tabs so the worm shaft isin a horizontal po- AR

sition.

S ; L) ) //""" ’

2. Count the number of turns made ag you ro- — “\\“ \—\\\ _//

tate the worm shaft so the ball nut moves \/r ‘6

from stop to stop. Then turn the shaft back ( ‘

exactly half way. This should place the ball P

nut in the center of the shaft, and the worm \

shaft should be in the 12 o’clock position. - T
3. Place a suitable container under the assem- ]

bly to catch the lubricant. Remove the three

self-locking bolts holding the side cover to

the housing. Figure 50. Removing Pitman Shaft Assembly
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5. Remove the adjuster plug, which includes the
lower worm shaft bearing and race, and the
locknut assembly.

6. Remove the worm shaft and ball nut assem-
bly from the gear housing (Figure 51).

CAUTION

Use care that the ball nut does not
rotate down to either end of the
worm shaft. The ends of the ball
guides will be damaged if the nut is
allowed to rotate until it is stopped
at the end of the worm shaft.

Figure 52. Removing Lower Bearing Retainer

NOTE

Do not remove the lash adjuster
screw from the pitman shaft. If re-
placement is required, the entire pit-
man shaft and lash adjuster must be
serviced as a unit.

10. Remove and discard both the pitman shaft
and worm shaft seals.

ADJUSTER NUT

Q)

)

Figure 51. Removing Worm Shaft and Ball Nut LASH ADJUSTER STAKED {2} PLACES
SCREW AT 180°

7. Re th beari
sh;nfzve © upper bearing from the worm Figure 53. Pitman Shaft and Lash Adjuster

8. Use a suitable size screwdriver to pry the
lower bearing retainer from the adjuster plug Steering G I 4
heusing and remove the bearing (Figure 52). ering ear Inspection

Remove the locknut from the adjuster plug. Wash all parts with cleaning solvent and dry thor-
9. Remove the locknut from the lash adjuster oughly with air. Inspect the bearings and bearing

screw in the side cover. Remove the side races with a magnifying glass for signs of in-
cover from the pitman shaft-lash adjuster as- dentation. Also check for any signs of chipping or
sembly by furning the lash adjuster screw breakdowns of the surface. Any parts that show
clockwise. signs of damage should be replaced.
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Inspect the pitman shaft needle bearings in the side
cover and housing. If the side cover bearing shows
signs of wear and is unsatisfactory in operation,
the entire side cover and bearing should be replaced
as an assembly. If the housing pitman shaft needle
bearing needs replacement, proceed as described in
Steering Gear Repairs.

Check the steering gear worm shaft assembly for
any damage and replace if necessary. Do not at-
tempt to repair the worm shaft by welding or
straightening.

Steering Gear Repairs

1. Pitman Shaft and Lash Adjuster Screw Re-
placement

The lash adjuster screw is held in place in
the pitman shaft by the adjuster nut. This
nut is staked in two places at 180 degrees,
which prevents its removal. If the lash ad-
juster screw is damaged, the entire pitman
shaft and lash adjuster must be replaced as a
unit.

2. Pitman Shaft and/or Worm Shaft Seal Re-
placement

The double lipped pitman shaft and worm
shaft seals should be replaced each time a de-
fective seal is apparent or whenever the steer-
ing gear is disassembled.

If the seals were not removed during dis-
assembly, pry out the old seals using a suit-
able size screwdriver.

NOTE

Before installing new seals, check
the condition of the pitman shaft
needle bearing and the upper worm
shaft bearing race.

A suitable size socket may be used to install new
seals by pressing on the outer diameter of the seal.

NOTE

Care should be taken to insure that
new seals are not assembled in a
cocked position.

3. Pitman Shaft Needle Bearing Replacement

Use a bearing removal tool with a handle to
reach through the side cover opening and
press the needle bearing from the housing
(Figure 54).
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BEARING
REMOVER
TOOL

BEARING

Figure 54. Removing Pitman Shaft
Needle Bearing

Press the new bearing into position using a
bearing installer with a handle (Figure 55).

NOTE

Press against the end of the bearing
that contains the bearing manufac-
turer’s identification. The bearing
should be fully installed when the
tool has bottomed on the housing.

4. Side Cover Needle Bearing Replacement

The entire side cover assembly including the
needle bearing is serviced as a unit, and it
should be replaced whenever it is necessary
to replace the bearing.

. Worm Shaft Bearing Race Replacement

The lower bearing race and adjuster plug are
serviced as a unit, and they should be re-
placed whenever the bearing race must be re-
placed.

The upper bearing race can be driven out of
the housing using a drift or punch.
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k&

BEARIN%NSTALLER '-W ‘R‘;Ul

DO NOT BOTTOM
BEARING IN HOUSING

BEARING
{INSTALLER

Figure 55. Installing Pitman Shaft
Needle Bearing

Press the new bearing race into position us-
ing a race installer with a handle (Figure 56).

NOTE

If a socket or similar tool is used in
place of a race installer tool, use ex-
treme care to prevent damaging the
bearing surface of the race. Inspect
the race for nicks or scratches be-
fore proceeding with gear assembly.
Replace the race if necessary.

6. Ball Nut Assembly Servicing

NOTE

As a rule, disassembly of the ball
bearing nut will not be necessary if
it is perfectly free with no indication
of binding or tightness when rotated
on the worm. However, if there is
any indication of binding or tight-
ness, the unit should be dis-
assembled, cleaned, and inspected as
follows:

a. Remove the screws and clamp retaining
the ball guides in the nut. Draw the
guides out of the nut.

b. Place a clean container under the nut,
and turn the nut upside down. Rotate the
worm shaft back and forth until all the
balls have dropped out of the nut. When
all 48 balls are removed, the nut can be
removed from the shaft.

c¢. Wash all the parts with cleaning solvent,
and dry them thoroughly with air. Use a
magnifying glass to inspect the shaft
and nut grooves, and the surface of all
the balls for signs of indentation. Check
the ball guides for damage at the ends
where they deflect or pick up the balls
from the helical path.

NOTE

The worm shaft and ball nut are
serviced as a unit. If either show
signs of damage, the two must be re-
placed. If damage is detected on any
of the balls or ball guides, the entire
steering gear assembly must be re-
placed.
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RACE

Figure 56. Installing Worm Shaft
Upper Bearing Race
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d. If the components in the ball nut assem-
bly appear free from defects, fill the ball
circuit as follows.

Place the worm shaft flat and slide the
nut over the shaft with ball guide holes
up. Align the grooves in the shaft and
nut by sighting through the ball guide
holes.

Place two ball guide halves together and
insert them into the upper circuit in the
ball nut. Place the remaining two guides
together and insert them into the lower
eircuit.

Count 24 balls into a suitable container,
This is the proper number of balls for one
circuit.

Load the balls into one of the guide holes
while turning the worm shaft gradually
away from the hole (Figure 57). When all
the balls have been installed, the circuit
is complete.

Fill the remaining ball circuit in the
same manner as described above.

Figure 57. Filling Ball Circuits

e. Assemble the ball guide clamp to the ball
nut and tighten the mounting screws.

f.  Check the assembly by rotating the nut
on the worm to see that it moves freely.
Do not rotate the nut to the end of the
shaft to prevent damage to the ball
guides. If there is any trouble in the mo-
tion of the nut on the shaft, some slight
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damage to the ends of the ball guides or
other gear components may have been
overlooked.

Steering Gear Assembly {Figure 58)

NOTE

After a major service overhaul,
general purpose automotive grease
meeting SAE standards should be
applied to the pitman shaft and
bearings, the worm shaft and
bearings,i and the ball nut teeth.

. Install the pitman shaft and worm shaft

seals (8 and 7), the pitman shaft needle bear-
ing (9), and the upper worm shaft bearing
race (10) in the steering gear housing. Install
the ball nut (13) on the worm shaft (12). Fol-
low the procedures outlined in Steering Gear
Repairs.

. Place the steering gear in a vise. The assem-

bly should be held by one of the mounting
tabs so the worm shaft is in a horizontal po-
sition and the side cover is in an upper posi-
tion.

. Install the upper bearing (11) on the worm

shaft. Insert the worm shaft and nut assem-
bly into the gear housing feeding the end of
the shaft through the upper bearing race and
seal.

. Place the lower beariﬁg (15) in the adjuster

race and press the stamped retainer {14) into
place with a suitable socket.

- Install the adjuster (16) and locknut 17 into

the lower end of the gear housing. Be careful
to guide the end of the worm shaft into the
lower bearing (15). Tighten the adjuster plug
until nearly all end-play has been removed
from the worm shaft.

. Lubricate the steering gear with 9 oz. of gen-

eral purpose automotive grease meeting SAE
standards. Rotate the worm shaft until the
ball nut is at the end of its travel. Then pack
as much new lubricant into the housing as
possible without losing it out the pitman
shaft opening. Rotate the worm shaft until
the ball nut is at the other end of its travel,
and pack as much lubricant into the opposite
end of the gear housing.

- Turn the shaft so the ball nut is in the center

position. This is to make sure that the pit-
man shaft sector and ball nut will engage
properly.
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8. Insert the pitman shaft, without the side
cover (3), into the housing so the center tooth
at the sector enters the center tooth hole of
the ball nut.

9. Place a new side cover gasket (4} on the hous-
ing and install the side cover on the pitman
shaft. Use a screwdriver to turn the lash ad-
juster screw counterclockwise until the screw
stops; then back the screw off one-half turn.
Install and tighten a new locknut on the ad-
juster screw.

10. Install and torque the side cover bolts to
specifications.

NOTE

If new side cover bolts are used at
reassembly, be sure to use the speci-
fied bolts which are self-locking.

. Seal, worm shaft
. Seal, pitman shaft

(]
=
SOV NOORWNS

-t b

,i
2 g
e 0
e @ LEGEND
s 2
15 ¢ 8 . Bolt, side cover 12.
. Nut, lock, lash adjuster 13.
S 18 3. Bearing, needle, side cover 14,
17 . Gasket, side cover 15.

. Pitman shaft and lash adjuster 16.
. Housing, steering gear 17.

18.
19.

. Bearing, needle, pitman shaft 20.
. Race, upper., worm bearing 21.
. Bearing, upper. worm

Worm shaft
Ball nut

Retainer, lower, worm bearing
Bearing, lower, worm

Adjuster plug and bearing

Nut, lock, adjuster plug

Ball guide

Ball

Clamp, ball guide

Clamp, screw and washer assembly

Figure 58. Steering Gear Assembly
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Steering Gear Bench Adjustment {Figures 48
and 49)

1.

Tighten the adjuster plug until all end-play
has been removed and then loosen one-quar-
ter turn.

. Use an 11/16 inch 12-point socket and an

inch-pound torque wrench to carefully turn
the worm shaft all the way to the right then
back one-half turn.

. Tighten the adjuster plug until the proper

thrust bearing preload of 3-6 inch-pounds is
obtained. Tighten the adjuster plug locknut
to 70-80 foot-pounds and recheck the thrust
bearing preload.

. Count the number of turns made as you ro-

tate the worm shaft so the ball nut moves
from stop to stop. Then turn the shaft back
exactly half way.

. Loosen the lash adjuster screw locknut, and

turn the lash adjuster screw clockwise to re-
move all lash between the ball nut and sector
teeth. Then tighten the locknut.

. Use an 11/16 inch 12-point socket and an

inch-pound torque wrench to observe the
highest reading while the gear is turned
through the center position. The highest
reading should not fall outside plus/minus 45
degrees from center. Overcenter preload, with
the steering gear on center, should be 3-7
foot-pounds in excess of worm load.

. If necessary, readjust the lash adjuster screw

to obtain the proper torque. Tighten the lock-
nut to 15 foot-pounds. Again check the torque
reading through the center of travel. The
combined overcenter adjustment is not to ex-
ceed 10 inch-pounds without seals and 11
inch-pounds with the seals in place.

. The steering gear should be readjusted if the

worm shaft thrust bearing preload falls be-
low 1-1/2 inch-pounds or the total overcenter
adjustment falls to below 3 inch-pounds. If
this occurs, readjust to the preloads described
above.

Steering Gear Installation (Figure 47)

1.

Carefully insert the steering gear assembly
in the U-joint (12) and secure the gear assem-
bly to the frame with the three 7/16-14 x 1
inch long capscrews (13) and lockwashers
(14). Torque the capscrews to 7090 foot-
pounds. 2.
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10.

11.

12,

13.

14.

15.

. Install the pitman arm (20) on the steering

gear assembly (15) and secure it with the
nut (18) and lockwasher (19). Torque the nut
to 162-198 foot-pounds.

. Install the same number of support assembly

shims that were removed, and tilt the pivot
arm and support assemblies inward toward
the steering gear. Secure the support assem-
blies to the frame with the two 3/8-16 x
1-1/4 inch capscrews and lockwashers.

. Install the support assembly on the tractor

and secure it with the three screws and the
one 5/16-18 x 3/4 inch long capscrews,
washer, lock washer, and nut.

. Secure the contrel valve to the support as-

sembly using the two mounting screws.

. Connect the hydrostatic control lever to the

eyebolt with the nut and shoulder bolt, and
secure the hydraulic valve linkage belleranks
to the hydraulic valve with the links.

. Secure the clutch rod to the clutch lever as-

sembly using the cotter pin.

. Secure the right link rod to the right anchor,

and connect the two tension springs to the
left and right brakes’ front link rods.

. Connect the ignition switch to the body as-

sembly support, and secure the body assem-
bly support to the support assembly with the
mounting screws.

Secure the left and right panel assembly to
the body assembly support with the six
mounting screws and the two speed nuts.

Insert the steering shaft in the shaft support
tube and replace the roll pin (6).

Install the instrument panel assembly on the
body support-assembly using the six mount-
ing screws.

Install the rubber washer (2) and steering
wheel (1) on the steering shaft. Secure the
wheel to the shaft using the 5/16-18 x 1-1/4
inch long capscrew (3) and locknut (4).

Install the throttle and choke cables in the
clips under the hydrostatic handle and fuel
tank. Attach the spring clip to the choke
cable at the carburetor.

Install the two V-belts on the engine pulley.
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16.

17.

18.

19.

20.

21.

Install the PTO .drive unit and the main
drive shaft. Refer to PTO Drive Unit Installa-
tion and Drive Shaft Installation for installa-
tion procedures.

Loosely install one capscrew and metal
washer on the right side of the oil cooler. On
the left side, place one rubber washer above
the oil cooler and the other below it and
loosely attach with the remaining capscrew
and metal washer. Carefully push the oil
cooler down so it is firmly seated and tighten
both capscrews.

Install the fuel tank. Refer to Fuel Tank and
Fuel Gauge Removal, Inspection, and Instal-
lation for installation procedures.

Adjust the belt stop assembly and the clutch
belt tension and clutch free travel. Refer to
Clutch Pedal Free Travel Adjustment and
Clutch Belt Tension under General Informa-
tion.

Install the bottom cover and left and upper
engine shrouds.

Connect the negative battery cable.

Steering Shaft Removal, Inspection, and
Installation

1.

Remove the steering shaft (Figure 59).

a. Remove the steering wheel and its rubber
washer (2) by removing the 5/16-18 x 1-
1/4 inch long capscrew (3) and locknut (4)
securing them to the steering shaft.

b. Remove the fuel tank. Refer to Fuel Tank
and Fuel Gauge Removal, Inspection,
and Installation for installation proce-
dures.

c. Remove the six screws attaching the in-
strument panel assembly to the body as-
sembly support. Carefully lift the panel
up and over the steering shaft using cau-
tion not to disconnect or break the in-
strument wire connections.

d. Remove the roll pin (6) connecting the
steering shaft to the Us-jeint (12). Hold
the shaft in place and remove the retain-
ing ring (7} and thrust washers (8, 11).
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e. Pull the steering shaft up and through
the shaft support tube.

f. Use a bearing puller to remove the bear-
ings (9 and 10) from the shaft support
tube.

2. Inspect, clean, and replace the steering shaft

components.

a. Wash all the parts with cleaning solvent,
and dry them thoroughly with com-
pressed air. Do not spin bearings with
compressed air.

b. Check bearings for looseness, wear,
roughness, pitting or scoring. Replace
them if necessary. Refer to the Bearing
Cleaning and Inspection Section.

c. Check shaft for wear or burrs and replace
if necessary.

d. Check the roll pin for cracks or wear and
replace if necessary,

. Install the steering shaft (Figure 59).

a. Hand pack the bearings (9, 10) with gen-
eral purpose automotive grease. Press
them into the shaft support tube. The
needle bearing (10) should be placed in
the bottom of the shaft support tube and
the needle bearing (9) in the top.

b. Carefully insert the steering shaft into
the support tube. Position the thrust
washer (11) on the U-joint and insert the
shaft into the U-joint aligning the pin
holes. Install the roll pin (6).

c. Install the thrust washer and retaining
ring.

d. Install the fuel tank. Refer to Fuel Tank
and Fuel Gauge Removal, Inspection,
and Installation for installation proce-
dures.

e. Install the instrument panel assembly on
the body assembly support using the six
mounting screws.

f. Install the rubber washer (2) and steering
wheel (1) on the steering shaft. Secure the
wheel to the shaft using the 5/16-18 x 1-
1/4 inch long capscrew (3) and locknut
4).
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. Steering wheel

Washer
Capscrew
Nut, lock

. Steering shaft

Pin, roll
Ring, retaining

. Thrust washer

Bearing, roller

. Bearing, needle

. Thrust washer

. U-joint

. Steering gear

. Washer, lock

. Capscrew

. Support assembly

Figure 59

. Steering Shaft Assembly
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Pin, cotter

Nut

. Washer, lock
Pitman arm

Bali joint

Nut

. Drag link

. Steering arm, right
. Fitting, lube

. Tie rod

. Bearing

. Bearing

. Steering arm,left
14. Nut, flange

15. Axle

CONDOPWN

Figure 60. Drag Link and Tie Rod

Drag Link Removal, Inspection, Installation
and Adjustment

NOTE

The tapered bolts on the ball joints
are tight fitting. Damage can be
caused by hammering on top of the
ball joints or on either the drag link
or tie rod. The slotted nuts can be
loosened from the tapered bolts by
holding a large hammer on one side

1. Remove the drag link (Figure 60).

a. Remove the cotter pins (1), slotted nuts

(2) and lockwasher (3) holding the ball
joints to the pitman arm (4) and right
steering arm (8). Remove the drag link
with ball joints from the tractor.
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of the casting surrounding the bolt
and hitting the other side of the cas-
ting with another hammer (Figure
61).
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b.

Figure 61. Ball Joint Removal

Loosen the ball joint jam nuts (6) and re-
move the ball joints from the drag link.

2. Inspect, clean, and replace the drag link com-

ponents.

a. Wash all the parts with cleaning solvent
and dry them thouroughly.

b. Check the ball joints for stripped threads
and distortion. Replace if necessary.

¢. Inspect the drag link for unusual bends

or distortion. Replace if necessary.

3. Install and adjust the drag link (Figure 60).

a.

b.

Install the ball joints on the drag link.
Do not tighten the ball joint nuts (6).

Center the steering wheel between the
locks and align the wheels so they point
straight ahead.

Secure the ball joint (5) to the right steer-
ing arm (8) with the slotted nut (2).

Secure the ball joint (5) to the pitman
arm (4) with the slotted nut (3), and lock-
washer (3).

Hold the drag link away from the tractor
and tighten the ball joint nuts (6). Torque
the slotted nuts (2) to 50-55 foot-pounds.
Install the cotter pins (1) in the slotted
nuts and bend them over.

Tie Rod Removal, Inspection,
and Installation

1. Remove the tie rod (Figure 60).

a. Remove the cotter pins (1) and slotted
nuts (2) securing the steering arms (8 and

13) to the ball joints (5). Remove the tie
rod with ball joints from the tractor.

Loosen the ball joint jam nuts {6) and re-
move the ball joints (5) from the tie rod
(10).

2. Inspect, clean, and replace the tie rod com-

bonents,

a. Wash all parts with cleaning solvent and
dry thel_n thourcughly.

b. Check the ball joints for stripped threads
and distortion. Replace if necessary.

¢. Inspect the tie rod for unusual bends or

distortion. Replace if necessary.

3. Install the tie rod (Figure 60).

a.

Adjust foein to 3/8 plus/minus 1/8,
Tighten the ball joints (5) on the tie rod
and secure them with the jam nuts.

Install the tie rod and ball joints on the
steering arms (8 and 13). Secure both of
the ball joints (5) with the slotted nuts
(2). Torque the slotted nuts to 50-55 foot-
pounds. Install the cotter pins (1) in the
slotted nuts and bend them over.

Hub Removal, Inspection, and Installation
1. Remove either hub (Figure 62).
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a.

Block the rear wheels. Raise the tractor
front to the required height for wheel re-
moval and place it on a suitable stand.

Remove the five 7/16-20 wheel nuts to re-
move the front wheel.

Use a pliers or soft-headed mallet to re-
move the dust cover (15) from the wheel
hub.

Remove the cotter pin (13), nut (14),
washer (16), and bearing cone (11) from
the spindle shaft. Note the positions of
the bearing cones and bearing cups so
they can be installed in their original po-
sitions.

Pull the hub (17) off the spindle shaft.

Use a large drift pin to push the seal (10}
out of the hub and then discard the seal.
Remove the bearing cone (11). If the bear-
ing cups (12) must be removed from the
hub, use a bearing cup puller.

2. Inspect, clean, and replace the hub com-
ponents.
a. Wash all parts with cleaning solvent and

dry them thoroughly.
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1
18 16
LEGEND
1. Nut, flange 10. Seal
2, Steering arm, left and right 11. Cone, bearing
~ 3. Bearing 12. Cup, bearing
4. Bearing 13. Pin, cotter
5. Axle 14. Nut
6. Fitting, lube 15. Cap. hub
7. Bearing 16. Washer
8. Key 17. Hub
9. Spindle assembly 18. Nut

Figure 62. Hub and Spindle
NOTE
Wheel lug bolis can be replaced by pressing

old stud out, and pressing new stud in (part
no. 1663805).
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b.

C.

Check bearings for looseness, wear,
roughness, pitting or scoring. Replace if
necessary. Refer to the Bearing Cleaning
and Inspection Section under General In-

formation.

Inspect the hub for cracks or damage. Re-
place it if necessary.

3. Install either hub (Figure 62).

a.

If the bearing cups (12) were removed,
press them into their positions in the
hub.

Use the palm of your hand to force a
good quality wheel bearing grease into
the bearing cones. Apply grease to the
spindle shaft.

Seat the bearing cone (11) in the bearing
cup (12) and press a new seal (10} in place
on the bearing cone. .

Slide the hub (17) on the spindle shaft (%)
being careful not to damage the seal. In-
stall the greased bearing cine (11), thrust
washer (16), and slotted nut (14) on the
spindle shaft.

Alternately tighten the slotted nut and
spin the hub until a drag is felt on the
hub. This should produce a rolling torgue
of 1 foot-pound. There should be no play
on the wheel.

Install the cotter pin (13) in the nearest
slot available and bend it over.

Install the dust cover (15).

Position the wheel on the hub and secure
it with the five 7/16-20 wheel nuts. Torque
the nuts to 40-50 foot-pounds.

Lower the tractor from the stands and re-
move the rear wheel blocks.

Spindle Removal, Inspection, and Installation

1. Remove either spindle (Figure 62).

a.
b.

Remove the hub.

Remove the cotter pin and slotted nut
holding the ball joint to the steering arm
(2). If the right spindle is being removed,
remove the cotter pin, slotted nut and
lockwasher securing the ball joint to the
other side of the steering arm.
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¢. Remove the locknut (1) from the top of
the spindle and use a bearing puller to
carefully separate the steering arm from
the spindle. Remove the thrust washer (3)
and the key (8).

d. Slide the spindle from the axle tube.

2. Inspect, clean, and replace the spindle com-
ponents.

a. Wash all parts with cleaning solvent and
dry them thoroughly.

b. Check the spindle for stripped threads
and distortion. Replace it if necessary.

c. Examine the keys for bends, breaks or
unusual damage. Replace it if necessary.

3. Install either spindle (Figure 62).

a. Apply grease to the spindle column and
insert it in the front axle tube.

b. Position the key (8) on the spindle and in-
stall the steering arm. Carefully align the
slot, key, and thrust washer.

c. Secure the steering arm to the spindle
with the locknut. Torque the locknut to
70 foot-pounds. On heavy duty axles,
torque the locknut to 125-135 foot-pounds.
If the right spindle was removed, secure
the drag link ball joint to the steering
arm with the slotted nut and lockwasher.
Secure the tie rod ball joint to the steer-
ing arm with the slotted nut. Torque all
ball joints to 50-55 foot-pounds. Install
the cotter pins in the slotted nuts and
bend over.

d. Install the hub.

e. Fill the spindle tube through its grease
fitting with general purpose automotive
grease.

Front Axle Removal, Inspection, and
Installation

1. Remove the frozit axle (Figure 63).

a. Block the rear wheels. Raise the tractor
front to the required height for wheel re-
moval and place a suitable stand under
the frame.
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Remove both wheels, hubs, spindles, the
draglink, and the tie rod.

Remove the clevis (3) by removing the
bolt, lockwasher, flat washer and nut.

Remove the clevis (3) on the 9020 tractor
with a Manufacturing No. 1690230 or
1690283 by removing the bolt (1), lock-
washer (2) and nut (5). Remove the reach
bushing (4).

Disconnect the front axle from the frame
by removing the capscrew (6), thrust
washers (7 and 8), lockwasher (13), and
nut (14). Remove the axle.

Remove the grease fittings (15) from the
axle assembly only if they must be re-
placed.

If they must be replaced, use a soft-
headed mallet to tap the axle bushings (9
and 10) from the axle assembly. Separate
the bushings from the axle spacer (11).

. Inspect, clean, and replace the axle

components.

a. Wash all parts with cleaning solvent and
dry them thoroughly.

b. Inspect bushings, reach bearing, and
spacers for unusual wear or grooves. Re-
place them if necessary.

c. Inspectthe axle assembly for cracks, dam-

a.

age, or distortion. Replace it if necessary.

3. Install the front axle (Figure 63).

Insert the spacer (11) in the front axle
assembly, and press the two bushings
(9 and 10) over either side of the spacer
until they are flush with the axle channel.
Do not press either bushing beyond the
axle channel surface. This will prevent
the grease fitting from being inserted en-
tirely and lubricant will be blocked.

Secure the axle assembly to the frame
with the capscrew (6), thrust washers (7
and 8), lockwasher (13) and nut (14).

Torque the capscrew to 150 foot-pounds.
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Press the reach bearing into the axle
assembly.

Secure the clevis using the bolt, lock-
washer, flat washer and nut. Torque the

Install the tie rod, drag link, spindles,
hubs and both wheels.

Lower the tractor from the stands and
remove the rear wheel blocks.

bolt to 150 foot-pounds.

On the 9020 tractor with a Manufacturing
No. 1690230 or 1690283, install the clevis
using the bolt, lockwasher, and nut.
Torque the bolt to 190-200 foot-pounds.

LEGEND

1. Capscrew 6. Capscrew - 11. Spacer 16. Bearing
2. Washer, lock 7. Thrust washer 12. Thrust washer  17. Bearing
3. Clevis . 8. Thrust washer 13. Washer, lock 18. Axle

4. Bushing " 9. Bearing 14. Nut 19. Bearing
5. Nut 10. Bearing 15. Fitting, lube 20. Frame

Figure 3. Front Axle Assembly
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Power Lift Systein Simplicily
Tractor Repair (Continued)

OWER LIFT SYSTEM ‘

Description (Figure 64) S the associated hoses, tubes and linkage. The hydro-

static transmission charge pump, and the charge
and implement relief valves provide regulated and
pressurized oil for the system.

Che power lift system consists of a control lév'rer'an_d
ralve, the oil cooler, the hydraulic lift cylinder, and °

LIFT CONTROL LEVER

CONTROL LEVER

HYDRAULIC
CYLINDER

Figure 64. Power Lift System

2-1
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Function (Figure 65)

When the chutch is engaged, the hydrostatic trans-
mission input shaft rotates causing the pump cylin-
der block and charge pump to also rotate. The
charge pump rotation draws oil from the trans-
mission case, through the filter, and pumps it to the
hydrostatic implement and charge relief valves.

The by-pass oil from the charge relief valve flows to
the hydrostatic unit. When the charge relief valve
breaks at 75-150 psi, oil flows at 75-150 psi fo the
control valve. This pressure depends upon the
charge and implement relief valve settings. The
hydrostatic implement relief valve breaks at 550-
700 psi. This oil also flows to the control valve. The
control valve routes the pressurized oil to the hy-
draulic lift cylinder and to the hydrostatic unit
through the oil cooler.

HYDRAULIC
CYLINDER

N\ N
N Y

CONTROL
VALVE

oL
COOLER

N

__| HYDROSTAT
CASE

N

75-150
P8I

/
550-700
PSt
IMPLEMENT

RELIEF
VALVE

0-75 Psi

N

HYDROSTAT
CHARGE
RELIEF VALVE

N

/N

N

HYDROSTAT
CHARGE
PUMP

/N

FILTER

/N

DIFFEREN-
TiAL CASE
RESERVOCIR

N
Ve

Figure 65. Power Lift Hydraulic Flow Diagram

The lift control lever moves the control valve spool
to the FLOAT, LOWER, HOLD, or RAISE posi-
tions. The control valve spool routes the pressurized
oil to the hydraulic cylinder piston and/or rod ends.

In the HCLD and FLOAT positions, all valve pas-
sage ways are open. When the control lever is
placed in the RAISE position, oil is routed to the
piston end of the cylinder. This extends the cylinder
rod, pivots a lift arm, and raises the implement. If
the control lever is moved to the LOWER position,
oil is directed to the rod end of the cylinder. This re-
tracts the cylinder rod, pivots a lift arm, and lowers
the implement.

The hydraulic eylinder is usually connected to the
rocker shaft or lever assembly which raises center
mounted attachments. If the tractor is equipped
with the 3-point hitch (optional factory or field in-
stalled), the hydraulic control lever can also control
rear attachments mounted on the 3-point hitch. If a
front hydraulic kit is installed, the hydraulic cylin-
der can also be used to control front mounted at-
tachments.

Hydraulic Control Valve Removal and
Installation

1. Remove the hydraulic control valve (Figures
66 and 67) .

a. Be sure the lift control lever is in the
FLOAT position and the ignition switch

is in the OFF position.

Disconnect the negative battery cable.

Remove the choke cable from the clip at

the right side of the body assembly sup--
port.

¢. Remove the steering wheel and its rubber
washer by removing the 5/16-18 x 1-1/4
inch long capscrew and locknut securing
them to the steering shaft.

Remove the six screws and two speed
nuts holding the left and right panel as-
sembly to the body assembly support,
and remove the panel assemblies.

e. Remove the six screws attaching the
panel assembly to the body assembly
support. Carefully lift the panel up and
over the steering shaft using caution not
to disconnect or break the instrument
wire connections.

f. Remove the remaining screws holding
the body assembly support to the support
assembly. Disconnect the ignition switch
from the body assembly support, and re-
move the body assembly support from
the tractor.
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N\
/ 40

ROD END

LEGEND

CONPABWN A

. Knob

Screw
Lever, vaive

. Pin, pivot

Pin, cotter
Hub

. Washer, flat

Link

. Washer, flat

. Bellcrank

- Valve assembly
. Connector, tube
. Capscrew

. Lockwasher

. Connector, hose
. Clamp, hose

17.
18.
19.
20.
21.
22,
23.
24,

25.
26.
27.

28.
29,

Connector, tube
Screw

Washer

Cooler, oil
Washer, rubber
Hose, cooler
Clamp, hose
Hose, cooler

to valve

Hose, cooler

to hydrostat
Tube, hydrostat
to valve

Clamp, hose
Etbow

Elbow

30.
31.

32.

33.
34,
35.
36.

37.

38.
39.
40.
41.

Cap

Tube, valve to
cylinder piston
Tube, valve to
cylinder rod
Fitting

Nut

Elbow

Hose, valve to
cylinder piston
Hose, valve to
cylinder rod
Fitting

Fitting
Cylinder
Elbow

Figure 66. Power Lift System Removal and Installation {4040, 4041, Pow'r Max)
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Check for proper operation of the control
lever and linkage. The lever should re-
turn to the HOLD position when released
from the RAISE or LOWER positions.
Disassemble the lever assembly as re-
quired for repairs.

Remove the connecting links (8) from the
control valve (11) and bell cranks (10).

Tag the valve tubing to aid in correct in-
stallation. Place a suitable container un-
der the valve and cylinder tubing caps
(30) to catch the oil remaining in the
valve and tubing. Loosen the cylinder
tubing nuts to allow the oil to drain into
the container. Remove the five tubes (26,
31, 32, 54, and 55) from the male con-
nectors on the valve and allow the oil to
drain into the container.

Loosen the hose clamp (16) and remove
the hose (24) from the hose connector
(15).

Remove the two screws (13) securing the
control valve to the support assembly
and remove the control valve.

Remove the six connectors (12, 15, and
17) from the control valve.

NOTE

For information on servicing the
control valve, contact the manufac-
turer, Cessna Aircraft Co., Indus-
trial Products Div., Hutchinson,
Kansas. Service manuals and parts
lists are available.

2. Inspect, clean and replace the hydraulic con-

trol valve assembly components.
a. Wash the tubes,

them thoroughly.

b. Check the connectors
threads, and replace if necessary.

c. Examine the tube assemblies for bends,
breaks, or cracks. Replace them if neces-

sary.

connectors, control
valve, and components of the lever as-
sembly with cleaning solvent and dry

for stripped

2.4"

d.

Examine the lever assembly for signs of
wear or distortion. Replace any parts if
necessary.

3. Install the hydraulic control valve (Figure 66
and 67).

a.

[

Install the six connectors (12, 15, and 17)
in the control valve. Make sure the hose
connector (15) is installed in the correct
orifice.

Secure the control valve to the frame sup-
port with the two mounting screws (13).

Attach the hose (24) to the. hose con-
nector with the hose clamp. Install the
tubing caps (30). Attach the valve tubing
(26, 31, 32, 54, and 55) to the connectors
at the valve.

If the lever assembly was disassembled,
assemble it. Attach the connecting links
(8) to the control valve and bell cranks
{10). Check for proper operation of the
control valve,

Connect the ignition switch to the body
assembly support, and secure the body
assembly support to the support assem-
bly with the mounting screws.

Install the instrument panel assembly on
the body assembly support using the six
mounting screws.

Install the left and right panel assembly
to the body assembly support using the
six screws and the two speed nuts.

Install the rubber washer and steering
wheel on the steering shaft. Secure the
wheel to the shaft using the 5/16-18 x 1-
1/4 inch long capscrew and locknut.

Insert the choke cable in the spring clip
at the right side of the body assembly
support.

Connect the negative battery cable.

Replace hydraulic system oil. Refer to
transmission Fluid and Filter under Gen-
eral Information.
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1 LEGEND
1. Knob 5. Lever, valve 9. Screw 13. Capscrew
2. Screw 6. Nut 10. Bell crank 14. Clamp
3. Lever, vailve 7. Spacer - 11. Valve assembly 15. Connector, hose
4. Pin, pivot 12. Connector, tube 16. Clamp, hose

17. Connector, tube

18. Capscrew

19. Washer

20. Cooler, oil

21. Washer, rubber

22. Hose, cooler

23. Clamp, hose

24. Hose, cooler
to valve

25. Hose, coofer
to hydrostat

26. Tube, hydrostat
to valve

27. Clamp, hose

28. Elbow

29. Elbow

30. Cap

31. Tube, valveto
cylinderpiston

32. Tube, valve to
cylinder rod

33. Fitting

34, Nut

35. Elbow

36. Hose, valve to
cylinder piston

37. Hose, valve to
cylinder rod

38. Fitting

39. Fitting

40. Cylinder

41. Elbow

42. Pin

43. Clip, spring

44. Bracket

45, Tube

46. Tube

47. Plate, mounting

48. Plug, plastic

49, Screw

50. Eibow

51. Ring, retaining

52. Body assembly

53. Spacer

54. Tube

55. Tube

60. Pad

61. Filter . 56. Clamp, hose
62. Clamp, hose 57. Clamp, hose
63. Hose, hydro 58. Plate assembiy

64. Hose, hydro 59. Screw

Figure 67. Power Lift System Removal and Installation {9020)
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Hydraulic Cylinder Removal (Figure 68)

1. Remove the hairpin clips from the mounting
pins, and remove the pins.

2. Remove the cylinder from the tractor being
careful not to damage the hydraulic lines.

3. Place a suitable container under the hose fit-
tings and loosen them. Allow the oil to drain.

4. Note the position of the hose connections.
Disconnect the hose fittings and plug them:.
Remove the cylinder elbows if the cylinder is
to be replaced.

Hydraulic Cylinder Installation (Figure 68)

1. If the hydraulic cylinder elbow connections
were removed, install them.

2. Connect the hose fittings to the cylinder el-
bows.

3. Position the cyﬁhder on the tractor and se-
cure it with the pins and hairpin clips.

SPRING CLIP  HYDRAULIC CYLINDER
>

[
SPRING CLIP

CYLINDER
ROD HOSE

CYLINDER PISTON HOSE

Figure 68. Hydraulic Cylinder

Oil Cooler Removal, Inspection, and
Installation

1. Remove the oil cocler (Figure 66 and 67).

a. Remove the 1/4-20 x 1-1/2 inch long cap-
screw (18) and two rubber washers (21)
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and one metal washer (19) securing the
oil cooler to the left engine shroud.

b. Remove the 1/4-20 x 1-1/2 inch long cap-
screw (18) and metal washer (19) and rub-
ber washer (21) where used, securing the
oil cooler to the right engine shroud.

c¢. Place a suitable container under the oil
cooler hose connections at the right en-
gine shroud.

d. Remove the hose clamps (23) holding the
hoses to the oil cooler tubing. Allow the
oil from the hoses and the oil cooler to
drain into the container. If necessary, re-
move the short hoses (22) from the oil
cooler tubing.

2. Inspect, clean, and repair the oil cooler.

a. Inspect the oil cooler, and if necessary,
remove any dirt, chaff or oil which may
decrease the efficiency of the cooler. Dirt
and chaff can be carefully brushed off, or
blown off, and a non-flammable solvent
can be used to remove oil.

4\ cAUTION
Do not bend the oil cooler fins.

b. If the cooler fins or tubing are damaged
so oil flow is restricted or cooling is pre-
vented, replace the cooler. The fins may
be straightened if caution is used.

3. Install the oil cooler (Figures 66 and 67).

a. If the short hoses (22) were removed, in-
stall them on the oil cooler tubing. At-
tach the hoses to the oil cooler tubing us-
ing the hose clamps (23). The hoses must
be positioned on the tubing so the clamps
are installed behind the raised portion of
the tubing.

b. Secure the oil cooler to the right engine
shroud with the 1/4-20 x 1-1/2 inch long
capscrew (18) and metal washer (19) and
rubber washer (21) where used, and to the
left engine shroud with the 1/4-20 x 1-1/2
inch long capscrew (18), metal washer
(19), and two rubber washers (21).
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FRONT LIGHT

IGNITION SWITCH CLOSED CONTACTS

FRONT LIGHT POSITION | CLOSED CONTACT
OFF OPEN
RUN BATTERY, IGNITION, ACCESSARY
HOUR START | BATTERY, IGNITION, STARTE R, GROUND
METER _
L LIGHT
SWITCH
REAR LIGHT
N
AMMETER £ £ |
2 g ENGINE "\ \STARTER™
CIRCUIT BREAKER |AND SOLENO!ID
B C
—1 =
a I;:BF%NT L MTR
S\'NI.TC.:H — AUXILIARY SWITCH é BATTERY(SO+-
€ ﬂ_ N VOLTAGE
§H REGULATOR =
o= |
J’\
| § 1 N LOW PRESSURE
TRANSMISSION FLUID HOT SWITCH
SENDING UNIT 1
- L o—
REAR FLY WHEEL SPARK
] P.T.O. PLUGS (2)
€—¢ SWITCH
[ START colL =
\l- —
L0
- IGN. SWITCH
_[= f BREAKER
T |{roinTS
REAR CLUTCH =
e N N FUSE
TRANSMISSION
NEUTRAL FRONT CLUTCH
P —o—p___| SAFETY SWITCH
SN I
Ly
] 1]
. '1" .! -

Figure 69. Eleétrical Wiring Diagram {4040)
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p L]

PURPLE
16 GA
WHITE p <. DARK BLUE/WHITE
< 16 GA
CONNECTOR j. .I
st . o |DARK BLUE/AWHIT NEUTRAL
B! mear SAFETY
\\/ | crureH . SWITCH
~ /\‘ hd SWITCH H [
& soLenoID z TO REAR CLUTC
. L 8
<
Qa
w
ALTERNATOR OIL PRESSURE -
OUTPUT _I 16 GA PINK/BLACK A
x
Q 16 GA ORANGE
3 (o3
@
TEMPERATURE SWITCH ! FRONT
4 gﬂgn TO FRONT
TCH
16 GA YELLOW/BLACK cLy
4
w
w
-4
Lo
-
=4
g
- 16 GA  LIGHT SWITCH -
TAN
—e
— - -
16 GA DARK BLUE
WIRING
15 Sv?sa_ 1 HARNESS GROUND L
DARK SLUE A A A A
L Pt Pt Tt T ACCESSCRIES
N !
16 GA DARK BLUE _§, IGN g A A A r—
14 GA BLACK/WHITEL ALT e A A ,v\__,J 14 GA BLACK/WHITE
16 GA WHITE_SOL |— } ]
OlL PR b= A 14 GA BLACK/WHITE
L] i
—
(B CONNECTOR :
204
CIRCUIT ) 1
BREAKER ¢
i V.
N 1Y 146aveELLOW
MOUNTED BEHIND | H
BLOWER WHEEL
- BLOWER WHEEL ____ /BLACK
— ALTERTATER —l 16 GA YELLOW/BLAC
STATOR wl 4
H 3
! BREAKER ' 3
H T, . e
ASSEMBLY ELLA-L I oF
T s=xal || e ‘
-_L—"\ H 1 N
- ColL &
i ‘m—.rz reqae s O]
I8l = 3 : ! 16 GA DARK BLUE
] T lul £ = =
1 I; | = é) é I |____ _! : .
spark ¥ 1% R I S N N
PLUGS = = ' REGULATORRE * = _Iou. PRESSURE = 16 GA RED
[ L. ] SENDING UNIT
1\
)
@ BATTERY & |
45 AMP HOUR = .
12voLY B 16 GA
I DARK BLUE
n ee—

Figure 70. Electrical Wiring Diagram {4041, Pow'r Max. 9020)
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ELECTRICAL SYSTEM

Description

The electrical system consists of six major circuits.
1. Battery.
2. Charging and ignition.
3. Starting.
4. Lights and hourmeter.

5. Pressure and temperature sending unit.
6. Power take-off.

To understand how each relates to the system, refer
to Figures 69 and 70.

General Checkout Procedures

Determine in which circuit the malfunction oceurs.
Then isolate the malfunction and check the circuit
for opens, grounds and/or shorts using a battery op-
erated test lamp or chmmeter. Replace the defective
component and/or wiring and recheck the circuit.

A\cauTioN

Before testing with an ohmmeter or
battery operated test lamp, always
disconnect the 12-volt battery.

An open is a break or interruption in the circuit.
It is found by placing a battery operated test lamp
or ohmmeter’s leads on the extreme ends of the
circuit being tested. The test lamp should light and
the ohmmeter should show a reading if the circuit
is closed.

A ground occurs when any part of the circuit is
touching the tractor frame or when copper from the
circuit is touching iron. Disconnect the ends of the
circuit to be tested and any circuits attached in
parallel to it, so0 you do not pick-up any other circuit
grounds. A ground is found by placing one test
lamp or chmmeter lead on either end of the circuit
to be tested and the other lead on the frame. The
test lamp should light and the ohmmeter should
show a reading if the circuit is grounded.

A short occurs when insulation breaks down and
copper touches copper. A short is found by placing
one test lamp or ohmmeter lead on one end of

2-9

the circuit to be tested and the other lead on as
many wires as may come into contact with the
circuit being tested. Plugs, connections, and the
wiring harness are probable areas of contact. The
test lamp should light and the ohmmeter should
show a reading if the wires have shorted together.

Components may be shorted internally. Correct re-
sistances must be known between outside terminals,
and if resistance is lower than specified, the com-
ponent may be shorted internally.

NOTE

When grounds or shorts oceur, am-
perage goes up and the circuit
breaker may open.

Wiring Harness

During the following circuit check out procedures,
wires within the harness may be found to be open,
shorted, or grounded. If such a condition is found,
the entire wiring harness must be replaced. Refer to

Figures 71 and 72 for the harness wiring and con-
nections.

To completely check the wiring harness, proceed as
follows. Disconnect the battery and remove the har-
ness from the tractor.

To check for opens, determine the terminal ends of
the wire being tested, and place the test lamp or
ochmmeter’s leads at these ends. The test lamp
should light or the chmmeter should show a contin-
uity reading if the wire is closed.

Check the condition of the wire insulation on the
wires outside of the wiring harness covering. If the
insulation is worn and copper is exposed, the wire

may provide a ground when the harness is in-
stalled.

To check for shorts, place the test lamp or ohm-
meter leads, in turn, on each connection. For ex-
ample, place one lead on the ammeter’s positive,
black/white connection and the other lead, in turn,
on all other connections. If the test lamp lights or
the ochmmeter shows a reading, the wires being
tested are shorted to each other. Proceed to the
next harness wire, and so on, until all the harness
wires are checked.
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ORANGE
—FRONT CLUTCH
PURPLE CLUTCH SIDE
ronT SLUTCH BLACK/WHITE  YELLOW
AMP, METER + / AMP. METER —
PINK/BLACK PINK
FRONT CLUTCH LIGHT SWITCH * NOTE: USE WITH REAR P.T.0. ONLY
CLUTCH SIDE
TAN
* LIGHT SWITCH
ORANGE/BLACK GRAY
REAR CLUTCH HOT LIGHT
START SIDE i i LT BLUE
* HOT LIGHT WHITE - ENG. SOL.
DR. BLUE/WHITE
REAR CLUTCH | LT. BLUE
CLUTCHSIDE (] OlL PRESS.
s RED/WHITE BLACK/WHITE |
OIL PRESS. FUSE HOLDER ™\ »
LIGHT GREEN . DR. BLUE/RED/
FRONT CLUTCH _
START SIDE {REAR XSI).(L(;:;;U)E
CLUTCH START A o cfm
SIDE, IF UNIT HAS - 7y g
%) <>, BREAKER
3 SN

REARPTO) GniTION SWITCH
DR. BLUE/WH&T%
REAR CLUTCH/ /

\

TAN-LIGHTS

&

—~ ORANGE
NEU. START SWITCH FRONT CLUTCH

IGN. SWITCH PURPLE

— YELLOW/BLACK
TRANS. SWITCH

Figure 71. Wiring Harness (4040)
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ORANGE & PINK/BLACK
FRONT CLUTCH,
CLUTCH SIDE

DARK BLUE/WHITE
REAR CLUTCH
CLUTCH SIDE

TAN-LIGHTS ENb\

YELLOW/BLACK

YELLOW — AMMETER (-)
BLACK/WHITE — AMMETER (+)
DARK BLUE — LIGHT SWITCH

TAN — LIGHT SWITCH

YELLOW/BLACK — HOT LIGHT
DARK BLUE — HOT LIGHT
DARK BLUE — OIL PRESSURE
RED/WHITE — OIL PRESSURE

LIGHT GREEN — FRONT CLUTCH —
START SIDE

LIGHT GREEN — REAR CLUTCH —
START SIDE

PURPLE — FRONT CLUTCH —
START SIDE

ORANGE —
NEUTRAL
START SWITCH / FRONT CLUTCH
YELLOW —
: AUX. SIDE
OF CIR.
DARK BLUE/WHITE BREAKER

REAR CLUTCH

TRANSMISSION SWITCH

DARK BLUE — IGNITION
WHITE — ENGINE SOLENOID
RED — OIL PRESSURE
BLACK/WHITE — ALTERNATOR

@

Figure 72. Wiring Harness (4041, Pow'r Max. 9020)

Battery Circuit (Figure 73 and 74)

For the battery to supply the required current to the
tractor starter and accessories and to accept a
charge from the alternator, it must be in good con-
dition, and the wiring circuit from the ammeter to
the battery must be closed and not shorted or
grounded.

'

Battery Condition

The size and performance of the battery should be
equal to or greater than 45 ampere-hours, 12 volts.
The battery voltage rating, 12-volts, must be the

same as the voltage rating of the starter motor.

‘Battery state-of-charge can be checked by taking a

hydrometer reading, for the specific gravity, in each
battery cell. The reading should be 1.265-1.275 when

the room, battery, and electrolyte temperatures are
70-100 degrees F.

Replace the battery when one or more cells will not
read above 1.225 specific gravity on the hydrometer
after attempting to charge the battery. Before at-
tempting to charge the battery, be sure the elec-
tolyte level is above the plates and the filler cap
vent holes are open.
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Battery Wiring

Be sure the circuit is wired correctly and that all

connections are clean and tight. Refer to Figures 73
and 74, Battery Circuit.

Use a voltmeter to check the voltage to frame
ground at test point 2 and 3. If voltage is not ob-

tained at test point 3, the circuit breaker is open, or
there is a ground or short in the battery or related
circuits. If voltage is obtained at test point 3, the
circuit is closed with no grounds or shorts function-
ally affecting it.

BATTERY TERMINAL 289’,”‘5“’“’
/J CHARGING
. 20 AMP AMMETER IGNITION
YELLOW
S I—RED__ 2t YELLOW| ConvE CIRCUITS
BATTERY k)\ [\BREAKER IGNITION
STARTER {Bat.) (A ) SWITCH
t .
L SOLENOID (B2 ux
TEST POINT TEST POINT TEST POINT
1 2 3
Figure 73. Battery Circuit (4040)
BATTERY TERMINAL
] 20 AMP MMETER chARaInG
A IGNITION
RED YELLOW
= + CIRCUIT | vgLLow CIRCUITS
Iy : \BREAKER
BATTERY STARTER bt} (Aux.) IGNITION SWITCH
/ SOLENOID
TEST POINT TEST POINT ;EST POINT
1 2

Figure 74. Battery Circuit (4041, Pow’r Max. 9020)
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CHARGING CIRCUIT (Figures 75 and 76)

Description

The function of the charging circuit is to restore to
the battery the chemical energy which is used by
the electrical accessories. This is accomplished by
sending current through the battery in a direction
opposite to the direction of current during dis-
charge. The alternator rectified current reverses the
chemical actions in the battery and restores it to a
charged condition.

During actual operation when the alternator is not
running, the battery alone supplies the current to
the accessories. The ammeter shows the direction of
current flow, which, in this case, will read dis-
charge (-). Under certain speed and load eonditions,
the alternator and battery both supply load current.
In this case also, the ammeter should read dis-
charge (—). As alternator speed increases, the al-
ternator provides all the current needed to operate
the accessories and charge the battery. The amme-
ter should read charge (+) until the voltage regulator
senses a charged battery condition and limits the
charge current.

To limit the alternator voltage to a safe value and
to change alternating current to direct current, a

regulator and rectifier is included in the charging
circuit.

NOTE

Overcharging causes a loss of water
in the battery by disassociating the
water of the electrolyte into hydro-
gen and oxygen gases. The gas bub-
bles wash active materials from the
plates, and reduce the capacity. If
not replaced, this loss of water will
cause the electrolyte level to fall be-
low tops of the plates causing the
plates to harden and become chem-
ically inactive. Overcharging also
causes high internal heat and the
oxidation of the positive plate grids,
resulting in loss of cell capacity and
early failure.

VOLTAGE
REGULATOR
TEST POINT
YRED Y FLYWHEEL
ALTERNATOR
BLACK/WHITE BLACK% * AN
BATTERY YELLOW 30 AMP | vELLow
CIRCUIT - , _
AMMETER TEST POINT
5 YELLOW
WHITE _ ;
® —° o
TEST POINTS
IGNITION 8 SPARK PLUGS
SWITCH 2
8 S) ' o—
° N N\
11
BREAKER | TEST POINT
POINTS AND 10
CONDENSER

Figure 75. Charging and Ignition Circuits (4040, 4041, Pow'r Max.)
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ALTERNATOR
TEST POINT
WIRING HARNESS __ ] 6
CONNECTOR @ J/
1 g REGULATOR
g T w o
@ E e
TEST POINT TESTPOINT| : Z <
) TEST POINT 5 RECTIFIER s
BLACK/WHITE -
| . , |
DARK BLUE TEST POINT
— / + —0 O——-l | 7
BLACK/WHITE SPARK PLUGS
TEST POINT
8 _ O—i I
TEST POINT
IGNITION TEST POINT 11
SWitcH o ™ TEST POINT
10
BREAKER POINTS
AND CONDENSER
Figure 76. Charging and Ignition Circuits {9020)
NOTE accidently reversed. Check to see that the battery
A battery which is consistently un- ;::;oslﬁ oa:‘; in proper position and replace the fuse if
dercharged will develop sulfated o ) o
plates. The sulfate normally formed To provide adequate charging current to maintain
in the plates will become dense, the battery in a charged condition, it is necessary
hard, and chemieally irreversible, if that:
allowed to remain in the plates for 1. The battery be in a chargeable condition;
an extended period. The lowered 2 The wiri ireuit fr. h +sid
specific gravity levels make the bat- b e vinnng cu'c];ut 1 omdt ezmmeter( S:i :ai)to
tery more susceptible to freezing. the a t;rnator e closed and not grounded or
Also, an undercharged battery will shorted;
tend to fail to erank in cold weather 8. The alternator current be rectified to direct
because of the loss of the reverseca- . current and the direct current voltage be
pacity resulting from undercharging. regulated in 13.4 to 14.7 vdc at the voltage
, rectifier and regulator;
On some models, a 30 ampere fuse protects the al- 4. Alternating current be produced by the per-
ternator stator windings in case battery cables are manent magnet flywheel alternator.
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AACAUTION
Be sure to check the torque of the

Charging Circuit Check (Figure 75 and 76 )
1. Connect a volimeter across the battery. Start

the engine and operate at 1800 to 3600 rpm.
If the voltmeter reads 13.4 to 14.7 vdc, no fur-
ther testing is required. If the voltage is be-
low 13.4 vdc, above 14.7 vde, or is non-exis-
tent, continue the check procedure.

. Make sure the battery is in chargeable condi-
tion.

voltmeter across the rectifier and regulator.
Start the engine and operate at 1800 to 3600
rpm. If the voltage is below 13.4 vdc, install a
new rectifier and regulator and recheck. Note
that the regulator/rectifier must be mounted
before rechecking. If the voltage remains be-
low 13.4 vdc, proceed to the flywheel stator

bolts fastening the magnet ring
group to the flywheel. The torque
should be 60-80 inch-pounds (ap-
proximately 5 foot-pounds).

No Charge Test

1. Use a DC voltmeter to check the battery posi-
. Make sure the wiring circuit from the amme- tive to ground voltage.
ter’s positive side to the alternator is closed 2. If the voltmeter shows 13.8 volts or higher,
and not grounded or shorted. add a load to the system, such as switching
- Use a voltmeter to check the voltage from on the headlights, to reduce the battery volt-
both test points 3 and 4 to the tractor frame. age to 13.6 volts or below.
If there is a voltage reading at test point 3, 3. Observe the ammeter. If the charge rate in-
but not at test point 4, the ammeter is open. creases, consider the system in satisfactory
If a voltage reading is obtained when placing condition. If the charge rate does not in-
one lead on the ammeter case and the other crease, proceed with testing.
on the frame ground, the ammeter is . .
grounded to the case. Replace the ammeter if 4. D1§connect the plug from the rectifier at t?St
it is open or grounded. point 6.' Test the_ AC voltage at the plug with
. the engine running near 3600 rpm. If the AC
- On the 4040 tractor, disconnect the voltage voltage is less than 28 volts, replace the sta-
regulator plug at test point 5 on Figure 75. tor. If the AC voltage is more than 28 volts,
Note the connection of the two middle pairs replace the rectifier and regulator.
of wires. The red must be with the black and
the black with the white. Use a voltmeter to
check the voltage from the black wire termi- High Charge Rate Test
nal to ground. If the voltmeter shows a read- 1.  Use a DC voltmeter to check the battery posi-
ing, the circuit is closed to that point. Recon- tive to ground voltage,
nect the plug. Make sure the wires are .
properly mated. 2. If the voltmeter shows 14.7 volts or higher,
. Make sure the rectifier and regulator has a replace the rectifier and regulator.
good, clean ground connection. Connect a 3. If the voltmeter shows under 14.7 volts, the

system is probably operational. Recheck the
battery and connections. If the battery does
have a low charge, but accepts recharging,
the system is operational.

Flywheel Stator Check (Figures 75 and 76)

check. 1. Make sure the engine is not running. Dis-
. Start the engine and operate at 1800 to 2600 connect the battery, and the regulator con-

rpm. If no charging is evide.st on the amme- nector at test point 7.

ter, proceed with the no charge test. If the 2. Connect the leads of an chmmeter to the two

ammeter shows a constant high charge rate, outside terminals of the female plug. If no

follow the high charge rate test. reading shows on the chmmeter, the stator
. The flywheel magnets should be treated in winding is open and the stator must be re-

the same manner as the standard magneto placed.

flywheel. There is very little testing that can 3. Connect one lead of the chmmeter to one of

be done in the field other than to lay a piece
of ferrous (iron) material up against the mag-
nets to be sure they are charged or to replace
the magnet group.
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the outside terminals of the female plug and
the other lead to the metal core. If the meter
shows a reading, the stator winding is
grounded and the stator must be replaced.
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fgnition Circuit

IGNITION CIRCUIT (Figures 75 and 76)

Description

Fuel combustion depends upon the correct fuel-air
mixture being supplied to the spark plugs and suf-
ficient voltage surges to ignite this mixture at a spe-
cific time. To provide the fuel-air mixture, it is nec-
essary that the fuel system (the carburetor, fuel
pump, and air cleaner) function properly. Refer to
the Onan service manual for fuel system repair.

To provide the high voltage surges that will simul-
taneously jump the two spark plug gaps and ignite
the fuel-air mixture, it is necessary that:

1. The timed high voltage jump the spark plug

gaps and ignite the fuel-air mixture;

The voltage be timed by the breaker points
and condenser;

. The battery véltage be transformed to high
voltage in the coil;

. The wiring circuit from the battery to the
spark plugs be closed and not grounded or
shorted.

Ignition Circuit Check

Spark Plugs

1. Remove the spark plugs from the engine and
examine them carefully. Make sure thereis a
clear air gap of 0.025 of an inch between the
electrodes at the firing end. If the electrodes
have a burned appearance, or if the porcelain
at the firing end of the plug is wet, cracked or
broken, or coated with wet carbon, replace
the plug.

. Connect one spark plug to a spark plug wire.
Lay the plug flat on the metal of the engine.
Make sure the fop end of the plug is at least
1/4 inch away from metal. Crank the engine
and observe if a spark occurs at the gap be-
tween electrodes.

. If a blue spark accompanied by a snapping
sound is observed, the spark should jump the
gap. If a spark does not occur, continue with
this checkout procedure. If a snapping blue
spark does occur, the ignition eircuit is fune-
tioning properly. If this is the case, adjust the
gap of both plugs to 0.025 of an inch. Screw
the plugs back into the engine. Secure the
spark plug wires to the plugs.
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Breaker Points and Condenser

Breaker point contacts in normal, good condition
have a grayish color and may have numerous small
pits. If the contacts are deeply pitted, they should
be replaced, and the system should be checked to
locate and correct the cause.

Usual causes of pitting or burning are too small of
a gap between contacts, a defective condenser, or
oily vapors condensing on the contact surfaces.

Change the breaker points by the following proce-
dure (Figure 77).

4040 and 4041

REFERENCE

APPROXIMAﬂ,

MARK FOR LOOSEN SCREWS
AND SHIFT BOX
TIMING TO ADVANCE OR RETARD
4040

f \\\\\\\ AU —
Ld.. 19 “J
'l-_;\“\\\\\\\\\n[lslI:m...,
\ [&]
-
FRONT
ELECTRIC
FLYWHEEL CLUTCH

Figure 77. Ignition and Timing Adjustment

. Remove the two mounting screws and the
cover of the breaker box.

. Remove the two spark plugs so the engine
can be easily rotated by hand.
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NOTE

If the plugs have not been changed
within the last 100 hours, install
new ones after setting the breaker
points.

3. Remove the two mounting screws {A) and
pull the points out of the box just far enough
so the screw (B) can be removed. Replace the
points with a new set, but do not completely
tighten the mounting screws (A).

4. On the 4040 tractor, rotate the engine clock-
wise, facing the flywheel, by hand until the
TC mark on the gear cover aligns with the
TC mark on the fly wheel. On all other mod-
els, align the arrow on the camshaft with the
front electric clutch as shown. Then, turn the
screw (C) until the point gap measures 0.020
of an inch. Use a flat thickness gauge to
measure the gap. :

5. Tighten the mounting screws (A) and recheck
the gap.

Check the ignition timing by the following proce-
dure.

1. Connect a continuity test lamp across the ig-
nition breaker points. Touch one test lead to
the breaker terminal that is connected to the
coil lead, and touch the other test lead to a
good ground on the engine.

2. Turn the crankshaft counterclockwise until
the points close. Then slowly turn the crank-
shaft clockwise.

3. The test lamp should go out just as the points
break. This is the time at which ignition oc-
curs,

NOTE

Install a new condenser whenever
new breaker points are installed.

Coil

If the coil is suspected of malfunc.:ons, replace it.
Refer to the Onan service manual’s parts catalog
for the correct part number.

Wiring Circuit

Make sure the circuit is wired correctly. Refer to
Figures 75 and 76, Charging and Ignition Circuits.
Then check the spark plug wires at test points 10
and 11, the wire from the ignition switch to the coil
at test points 6 and 7, and the breaker point wiring
at test points 8-9, for opens, grounds, or shorts.

ACAUTION

Make sure the battery
connected before testing.

is dis-

STARTING CIRCUIT (Figures 78 and 79)

The starter motor’s cranking output is dependent
upon:

1. The condition of the battery and battery cir-
cuit;

2. The wiring circuit from the ignition switch to
the starter solenoid;

3. Engine cranking requirements;
4. Starter motor and solenoid condition

Starting Circuit Check
Battery and Battery Circuit

Check the condition of the battery and battery
circuit.

Wiring Circuit

Make sure the circuit is wired correctly and all con-
nections are clean and tight. Refer to Figures 78
and 79, Starting Circuit.

The starter circuit, from the ignition switch to the
starter, is closed when the ignition switch is placed
in the start position, the transmission control lever
is in the neutral position, and the PTO switches are
in the off positions.

Ignition Switch

The ignition switch functions to provide an open or
closed contact condition between different group-
ings of its terminals. In the off position, no contact
is made between any of the terminals. In the on po-
sition, the battery, ignition, and accessory termi-
nals make contact, and in the start position, the
battery, ignition, starter, and ground terminals
make contact,

To test whether the ignition switch makes or breaks
contact at the correct terminals, use the following
procedure.

1. Disconnect the battery.

2. Place the ignition switch in the off position.
Touch one lead from an ohmmeter to one of
the switch’s terminals and the other lead, in
turn, to all the other terminals and to the
switch’s case. Repeat the procedure for each
terminal. If the chmmeter shows a reading,
the ignition switch is shorted between termi-
nals, or one or more terminals are grounded
to the case. The switch must be replaced.
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Starting Circuit

AMMETER (+) IGNITION SWITCH

STARTER
TEST POINT
WINDING 130
TERMINAL ,\
[acc| | GR | WIRING HARNESS ’)
T BAT] I IGN] CONNECTOR ON
]STARTl
BLACK/WHITE — e
l |
LT. GREEN REAR o FRONT —_——4 -
TEST POINT o oo PTO
12 O SWITCH O swiTcH
TRANSMISSION
NEUTRAL START
PURPLE | SWITCH WHITE

Figure 78. Starting Circuit {4040)

AMMETER (+)

IGNITION SWITCH

WIRING HARNESS

LIGHT GREEN WHITE CONNECTOR
_ 1
FRONT REAR
BLACK/WHITE © PTO O PTO
TEST POINT
12
/ PURPLE TEST POINT
LIGHT GREEN TRAN-NEUTRAL START |- 13
SWITCH |
WHITE

STARTER WINDING TERMINAL

Figure 79. Starting Circuit (4041, Pow'r Max. 9020)
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3. Place the ignition switch in the run position.
Touch one lead from the ochmmeter to one of
the switch’s terminals and the other lead, in
turn, to all the other terminals. Repeat the
procedure for each terminal. The ohmmeter
should show a reading when the battery, ig-

the other lead on terminal D. The chmmeter
should only show a reading between termi-
nals A and B. If there is a reading between C
and D, the switch is malfunctioning and
must be replaced.

nition, and accessory terminals are touched.
If the ohmmeter shows a reading between
any other terminals, the switch is malfunc-
tioning and must be replaced.

4. Place the ignition switch in the start posi-
tion. Touch one lead from the ochmmeter to
one of the switch’s terminals and the other
lead, in turn, to all the other terminals. Re-
peat the procedure for each terminal. The
ohmmeter should show a reading when the
battery, ignition, starter, and ground termi-
nals are touched. If the chmmeter shows a
reading between any other terminals, the
switch is malfunctioning and must be re-
placed.

NOTE

The ignition switch contains a
spring return between the run and
start positions. If the ignition
switch key is released from the start
position, it must return to the run
position. Replace the switch if it
does not return.

PTO Switch

The PTO switches function to provide an open or
closed contact condition between two pairs of termi-
nals. When the switch is in the off position, the up-
per pair of terminals are closed and the lower pair
of terminals are open. When the switch is in the on
position, the upper pair of terminals are open and
the lower pair of terminals are closed. This arrange-
ment of terminals makes it impossible to start the
tractor and operate the PTO at the same time.

To test whether 2 PTO switch makes or breaks con-
tact correctly, use the following _ rocedure.

1. Disconnect the battery.

2. Touch one lead from an ohmmeter to the
switch’s case and the other lead, in turn, to
each terminal. If the chmmeter shows a read-
ing, the terminal is grounded to the case in-
ternally, and the switch must be replaced.

3. Place the PTO switch in the off position.
Touch one lead from the ohmmeter to termi-
nal A, Figure 80, and the other lead to termi-
nal B. Then place one lead on terminal C and

4. Place the PTO switch in the on position.
Touch one lead from the chmmeter to termi-
nal C and the other lead to terminal D. Then
place one lead on terminal A and the other
lead on terminal B. The ohmmeter should
only show a reading between C and D. If
there is a reading between A and B, the
switch is malfunctioning and must be re-
placed.

TERMINAL Am——_|
TERMINAL B\

TERMINAL G—|
TERMINAL D—

Figure 80. PTO Switch Terminals

To test for proper switch operation, use the follow-
ing procedure. -

1. Disconnect the battery.

2. Position an ohmmeter so that it can be read
when you are seated in the operator’s seat.
Attach the leads from the ohmmeter to the
terminals of the transmission neutral start
switch.

‘3. Move the transmission control lever to all po-
sitions. The chmmeter should show a reading
only when the transmission control lever is
in the neutral position. If the ohmmeter
shows a reading in the forward or reverse po-
sitions or if there is no reading shown in any
position, adjust the switch, and retest.

4. If, after adjustment, the chmmeter does not
show a reading when the transmission con-
trol lever is in the neutral position, manually
activate the switch. Replace the switch if the
ohmmeter does not show a reading.

Transmission Neutral Start Switch
Adjustment NOTE

Itis recommended that neutral safety
switch conversion kit #1685051 be
installed on units having trouble with
this switch.

To adjust the transmission neutral start switch on
the 4040, 4041, Pow’r Max, and on 9020 tractor with
Manufacturing No. 1690072, use the following pro-
cedure.
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Starting Circuit

. Remove the hole plug from the right side of

the tractor frame.

Some earlier models do not have this access
hole. It is recommended that, if this hole does
not exist, a 1inch or 1-1/4 inch diameter hole
be drilled on the right side of the tractor
frame for future access to the neutral start
switch.

. Place the hydrostatic transmission control

lever in the notched neutral position.

. Turn the detent (A, Figure 81) until the

switch closes. Then advance the detent 1/6 to
1/3 of a turn more.

. Tighten the detent locknut (B} against the de-

tent. Insure that the stud capscrew (C) is se-
cure against the speed control lever (D) be-
fore adjusting detent (A).

. Check the adjustment as outlined in Trans-

mission Neutral Start Switch.

. Replace the hole plugin the tractor frame.

Figure 81. Neutral Start Switch
{4040, 4041, Pow'r Max.)

To adjust the transmission neutral start switch on
9020 tractors with Manufacturing No. 1690230 or
1690283, use the following procedure.

1.

2.

Place the hydrostatic transmission control
lever in the notched neuntral position.

Place a pencil mark (B, Figure 82) on the qua-
drant (A) 1/16 of an inch from the rear edge
of the block on the backside of the hydro-
static control lever.

. Place another pencil mark (E} on the qua-

drant 1/16 of an inch forward of the front
edge of the block on the backside of the
hydrostatic control lever.

. Move the hydrostatic control lever fully for-

ward. Then move it slowly rearward. The

safety switch (G) should click once as the
front edge of the block passes the front pencil
mark (E). It should click again as the rear
edge of the block passes the rear pencil mark,
If the switch does not click or clicks at the
wrong time, adjust the switch by following
the remaining procedures.

5. Move the hydrostatic control lever to its neu-
tral notch. The roller (I) at the end of the
switch lever should be centered on the switch
actuator (F). If not, loosen the two screws (H)
that secure the switch bracket. Move the
bracket to center the roller on the actuator
and tighten the screws.

6. Move the hydrostatic control lever forward
until the front edge of the trigger lever is
even with the front pencil mark.

7. Loosen the screws that hold the actuator (F).
Move the actuator forward until the switch
leaf arm almost touches the switch body.
Then move the actuator away from the
switch until the switch clicks. Tighten the
screws to secure the actuator in this position.

8. Return to step 4 and repeat the check. Read-
just if necessary. Then check the adjustment
as outlined in Transmission Neutral Start
Switch.

NOTE

Switch leaf arm should be at least
1/32 of an inch from the switch body
when the hydrostatic control lever
is in its neutral notch.

® »

TEe@mMmo

Quadrant
Pencil mark
C
Hydrostatic
contro! lever

Lever
Pencil mark
Switch actuator
Safety switch
Screw

Rolter
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Figure 82. Neutral Start Switch (9020)
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Wiring Circuit Check (Figures 78 and 79)

To check the starting circuit for open wiring, dis-
connect the battery, and touch one lead from an
ohmmeter on the ignition switch start terminal at
test point 12 and touch the other lead on the starter
solenoid terminal at test point 13. If the chmmeter
shows a reading when the transmission control
lever is in the neutral position, and the PTO
switches are in the off position, the circuit wiring is
closed.

To check for grounds or shorts in the starting cir-
cuit, follow the procedures outlined in General
Checkout Procedures.

Engine Cranking Requirements

Follow the engine manufacturer’s recommendation
for the proper weight of engine crankecase oil. An oil
heavier than specified lowers the crankshaft speed
drastically at low temperatures, and it can cause
the engine to fail to start.

Starter Motor and Solenoid Condition
NOTE

The engine must be removed from
the tractor completely to test or re-
pair the starter.

If the battery, wiring, and engine are in good work-
ing condition, the cranking motor and solenoid
should be removed for testing. Turning the arma-
ture by hand, if practical before disassembling the
cranking motor, will reveal any mechanical restric-
tions in operation. Refer to the Onan service man-
ual for starter motor and solenoid disassembly, in-
spection, and testing.

LIGHTS AND HOURMETER CIRCUIT
(Figure 83)

The lights and hourmeter operation is dependent
upon:

1. The condition of the battery and battery cir-
cuits;
2. The operation of the charging circuit;

3. The wiring circuit from the ignition switch to
the starter solenoid;

4. Light and hourmeter condition.
Lights and Hourmeter Circuit Check

Battery and Battery Circuit

Check the condition of the battery and battery cir-
cuit,

Charging Circuit
Check the condition of the charging circuit.

Wiring Circuit
Make sure the circuit is wired correctly and all con-

nections are clean and tight. Refer to Figure 83,
Lights and Hourmeter Circuit.

The hourmeter circuit, from the ignition switch to
the hourmeter, is closed to a power source and the
hourmeter operates when the ignition switch is in
the run position. The circuit for the lights is closed
when the ignition switch is in the run position and
the light switch is in the on position.

AMMETER (Y} |GNITION SWITCH

TEST POINT
i4

/

BLACK/WHITE

LT GREEN

DK BLUE

FRONT LIGHT
BLACK ( ’
TEST POINT TEST POINT TEST POINT
15 16 17
Vel \
LIGHT TAN =T
SWITCH TEST POINT
18
BLACK
“} BLACK
HOURM
OURMETER | FRONT LIGHT

Figure 83. Lights and Hourmeter Circuit

2-21




Bimplicity

Pressure and Temperature Sending Unit Circuit

Ignition Switch

Test the ignition switch to determine whether it
makes or breaks contacts at the correct terminals.

Light Switch

The light switch closes the portion of the circuit to
the rear and front lights. To test for proper switch
operation, use the following procedure.

1. Disconnect the battery.

2. Attach the leads from an ohmmeter to each
terminal of the light switch, and place the
switch in the on position and then off posi-
tion. The chmmeter should show a reading
only when the switch is in the on position. If
the ohmmeter shows a reading when the
switch is in the off position, replace the
switch.

. Touch one lead from the ochmmeter to the
switch’s case and the other lead, in turn, to
both terminals. If the ohmmeter shows a
reading on either terminal, the terminal is
grounded to the case, and the switch must be
replaced.

Wiring Circuit Check (Figure 83)

To check the lighting circuit for open wiring, dis-
connect the battery, and touch one lead from an
ohmmeter on the ignition switch ingition terminal
at test point 14 and the other lead, in turn, on the
light teirfminals at test points 17 and 18. Place tha
light switch in the on position. If the circuit is
closed, the chmmeter should show a reading when
the lead touches each light terminal.

If the ohmmeter does not show a reading, the
circuit wiring is open and specific wire isolation
is necessary. Maintain one lead from the ohmmeter
on the ignition switch ignition terminal at test point
14 and place the other lead, in turn, on test points
16 and 15. When the ohmmeter shows a reading,
the circuit between the reading and non-reading
points is open and must be replaced. To check for
grounds or shorts in the lights and hourmeter cir-
cuit, follow the procedures outlined in General
Checkout Procedures.

Lights and Hourmeter

Make sure the meter is securely wired to the hot or
battery side of the light switch and is grounded.
Then place the ignition switch in the run position.
Replace the meter if it is inoperative or if incorrect
time is recorded.

Replace defective lights as required.

PRESSURE AND TEMPERATURE
SENDING UNIT CIRCUIT (Figure 84)

The warning lights in the instrument panel are de-
signed to light when transmission oil reaches an
unsafe high temperature or when oil pressure to the
moving parts of the engine is low. Illumination of
these lights is dependent upon:

1. The condition of the battery and battery
circuit;
. The operation of the charging circuit;

. The wiring circuit from the ignition switch to
the warning lights and sending unit;

. Warning light condition;

. The sending units correctly monitoring tem-
perature and pressure.

Pressure and Temperature Sending Unit
Circuit Check

Battery and Batiery Circuit

Check the condition of the battery and battery cir-
cuit,

Charging Circuit
Check the condition of the charging circuit.

Wiring Circuit
Make sure the circuit is wired correctly and all con-

nections are clean and tight. Refer to Figure 84,
Sending Unit Circuit.

The transmission temperature sending unit circuit
is closed to a power source and the Hot light is il-
luminated when the ignition switch is in the run po-

. sition and transmission oil exceeds 225 degrees F.
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At this temperature, the sending unit provides a
ground. The Hot light also lights when the ignition
switch is in the start position. This acts as a bulb
check each time the engine is started.

The engine oil pressure sending unit circuit is
closed to a power source and the Qil light is illumi-
nated when the ignition switch is in the run posi-
tion and engine oil pressure is low. Low pressure
causes the sending unit to provide a ground.

Ignition Swiich

Test the ignition switch to determine whether it
makes or breaks contacts at the correct terminals.
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Bimplicity

Wiring Circuit Check (Figure 84)

To check the sending unit circuit for open wiring,
disconnect the battery, and touch one lead from an
ohmmeter on the ignition switch ground terminal
at test point 20 and the other lead, in turn, on test
points 21, 23, 25. If the circuit is closed, the ohmme-
ter should show a reading when the lead touches
each light terminal.

If the chmmeter does not show a reading, the cir-
cuit wiring is open and specific wire isolation is nee-
essary. Maintain one lead from the ohmmeter on
the ignition switch ground terminal at test point 20
and place the other lead, in turn, on test points 22
and 24. When the ochmmeter shows a reading, the
circuit between the reading and non-reading points
is open and must be replaced.

To check for grounds or shorts in the sending unit
circuit, follow the procedures outlined in General
Checkout Procedures.

Warning Lights
Replace defective lights as required.

Sending Units

Testing sending units requires simulating actual
adverse pressure or temperature conditions and
then measuring the units response. Consequently, it
is not normally possible to test the unit for ac-
curacy.

If either sending unit is suspected of malfunction-
ing, replace it with a certified accurate unit. The re-
placement unit must supply a ground to the warn-
ing light at the correct pressure or temperature.

TESTPOINT 21
AMMETER (+) 20

TEST POINT

IGNITION SWITCH

TRANSMISSION OIL ——|||
TEMP. SENDING UNIT

1
E
I
S TEST POINT
5 22
3 BT':%T | DARK BLUE
YELLOW/BLACK LIGHT BLUE
TEST POINT "
23 p
I
TEST POINT g
24 _ o
ar
TEST POINT\ |__
25 1=
|| ENGINE OIL PRESSURE /

SENDING UNIT RED/WHITE |

CONNECTOR

Figure 84. Sending Unit Circuit
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PTO Circuit

PTO CIRCUIT (Figure 85)
The PTO clutches’ operation is dependent upon:
1. The condition of the battery and battery cir-
cuit;
2. The operation of the charging circuit;

3. The wiring circuit from the ignition switch to
the clutches;

4. Condition of the clutches.
PTO Circuit Check

Battery and Battery Circuit

Check the condition of the battery and battery cir-
cuit.

Charging Circuit
Check the condition of the charging circuit.

Wiring Circuit

Make sure the circuit is wired correctly and all con-
nections are clean and tight. Refer to Figure 85,
Power Take-Off Circuit.

Either clutch circuit is closed to a power source and
the clutch is activated when the ignition switch is
in the run position, and the power take-off switeh is
in the on position. ’

NOTE

The tractor cannot be started when
either PTO switch is in the on posi-
tion.

Ignition Switch

Test the ignition switch to determine whether it
makes or breaks contacts at the correct terminals.

PTO Switches
Check the condition of the PTO switches.

Wiring Circuit Check (Figure 85)

To check the power take-off circuit for open wiring,
disconnect the battery, and touch one lead from an
ohmmeter on the ignition switch accessory terminal
at test point 26 and the other lead, in turn, on test
points 27 and 28. Place the PTO switches in the on
position. If the circuit is closed, the chmmeter
should show a reading when the lead touches each
test point.

If the ohmmeter does not show a reading, the cir-
cuit wiring is open. Replace the defective wiring or
harness.

To check for grounds or shorts in the power take-off
circuit, follow the procedures outlined in General
Checkout Procedures.

Make sure the clutches are grounded securely and
that the ground wire is not open.

PINK/BLACK

TEST POINT
AMMETER (+) 27
g TEST;S'NT FRONT PTO ORANGE
:g: SWITCH FRONT ORANGE
g cLuTcH [
O
9
o PINK/BLACK
IGNITION SWITCH REAR PTO BLUE/WHITE BLUE
SWITCH O - REAR o
CLUTCH
TEST POINT
28
PINK/BLACK

Figure 85. Power Take-off Circuit
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Electric Clutch

The electric clutches consist of a field, rotor, and ar-
mature assembly. The field assembly can be
checked by removing the clutch wire, either test
point 27 or 28, and placing one lead from an chm-
meter in either female terminal and touching the
other lead to ground. The usual resistance should
read between 2.75 and 3.60 ohms. A reading outside
of these values indicates a faulty coil, and the field
assembly, which includes the coil, should be re-
placed.

REMOVAL AND INSTALLATION OF
ELECTRICAL COMPONENTS

Starter and Flywheel Removal

1. Remove the engine. Refer to Engine Removal
for removal procedures.

2. Loosen the clamping screw on the blower
housing and remove the coil from the hous-
ing.

3. Remove the blower housing and right cylin-
der air housing from the engine.

4. Turn the flywheel mounting screw outward
about two turns.

A WARNING

Do not remove the flywheel mount- -
ing screw completely. It acts as a re-
strainer when the flywheel snaps
loose. If the flywheel is not held by
the screw, the spring action in the
wheel will cause the wheel to fly off
with great force which can cause
personal injury.

5. Install a puller bar (Onan Part No. 420A100)

BLOWER WHEE
_— BLOWER WHEEL

~—— WHEEL PULLER

—

+—1__ BLOWER WHEEL
MOUNTING SCREW

L

Figure 86. Flywheel Puller

6. Remove the puller bar from the flywheel. Re-

move the flywheel mounting screw and
washer and pull the flywheel off the shaft.
Take care not to damage the flywheel. A bent
or broken fin will destroy the balance.

- Remove the three starter mounting cap-

screws and remove the starter from the
mounting bracket.

. Refer to the Onan service manual for starter

disassembly, inspection and overhaul.

Instrument Panel Component Removal

on the flywheel as shown in Figure 86. Turn (Figures 87 and 88)

the puller bar bolts in, alternately, until the
wheel snaps loose on the shaft.

A\ cauTion-

Do not use a screwdriver or similar
tool to pry behind the flywheel or
against the gear case. The gear case
cover is die-cast material and will
break if undue pressure is applied in
this manner.
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1. Disconnect the battery.
2. Remove the spring clip from the choke cable

and the clamp from the throttle cable. Loosen
the governor control swivel screw on the en-
gine. Then disconnect the cables from the
carburetor,

. Remove the steering wheel and its rubber

washer by removing the 5/16-18 x 1-1/4 inch
long capscrew and locknut securing them to
the steering shaft.
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Removal and Installation of Electrical Components

ENGINE OIL PRESSURE

— HOURMETE

~~ REAR CLUTCH
SWITCH

4 fth 5
TRANSMISSION
OIL TEMPERATURE

SWITCH %X SWITCH

Figure 87. Instrument Panel Electrical
Components (9020)

OIL WARNING LIGHT
HOT WARNING LIGHT

FRONT CLUTCH swww% LIGHT SWITCH

N\ ‘_\/ HQURMETER

CHOKE CONTROL—""

THROTTLE
CONTROL

INSTRUMENT
PANEL

IGNITION SWITCH PANEL SUPPORT

Figure 88. Instrument Panel and Support {9020}
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4. Remove the six screws attaching the in-
strument panel assembly to the body support
assembly. Carefully lift the panel up and
over the steering shaft ‘using caution not to
disconnect or break the instrument wire eon-
nections.

. Remove components from the instrument
panel.

Front PTO Clutch Removal (Figure 89)

1. If a front attachment is mounted to the trac-
tor, remove the drive belt from the clutch

pulley.

Disconnect the ciutch field assembly wire
from the switch wire at the connector.

Remove the four 5/16-18 x 1-1/2 inch long
capscrews securing the clutch pulley to the
clutch armature assembly. Remove the clutch
pulley.

. On 9020 tractors with Manufacturing No.
1690230 or 1690283, slternately loosen the
four nuts holding the clutch brake drum as-
sembly to the four mounting studs. Carefully
remove the nuts, springs, and brake drum as-
sembly. =

. Remove the capscrew, lockwasher, and flat
washer securing the clutch assemblies to the
engine crankshaft. Remove the clutch arma-
ture assembly and key from the crankshaft.

. Remove the four capscrews and lockwashers
securing the clutch field assembly to the en-
gine block.

Front PTO Clutch Installation (Figure 89)

1. Install the field assembly on the engine block
face. Make sure the field pilot tabs are prop-
erly aligned. Secure the assembly to the en-
gine block with the four mounting capscrews
and lockwashers.

. Remove any rust, burrs, or dirt from the en-
gine crankshaff with sandpaper. Apply a
light coat of grease or oil to the shafi and in-
sert the key in the shaft keyway. If the key is
damaged or worn, replace with a new key.

. Slide the clutch armature assembly on the
engine crankshaft until the bearing stops
against the shaft end. Secure the armature
assembly to the shaft with the capscrew,
lockwasher, and flat washer. Hold the clutich
assembly to prevent rotating when tight-
ening the capscrew.
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CLUTCH
ARMATURE ASSEMBLY

PULLEY
1 p’43§§7%é§
S

VA

CLUTCH FELD
ASSEMBLY
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CAPSCREW
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-
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LOCKWASHER
FLAT /fjjjjj
WASHER

BRAKE DRUM

LOCKNUT

SPRING

Figure 89. Front PTO Installation

4. On 9020 tractors with Manufacturing No.
1690230 or 1690283, install the clutch brake
drum assembly and springs on the four
mounting studs and secure with the four
nuts.

5. Secure the clutch pulley to the clutch arma-
ture assembly with the four 5/16-18 x 1-1/2
inch long capscrews.

6. Connect the clutch field assembly wire to the
switch. Make sure ‘the connection is secure
and will not rub against the rotating parts.

7. On 9020 tractors with Manufacturing No.
1690230 or 1690283, adjust the clutch brake
drum assembly by inserting a 0.010 of an
inch feeler gauge through each of the open-
ings in the clutch plate. Do not insert the fee-
ler gauge more than a 1/16 of an inch. If the
feeler gauge cannot be inserted at least 1/16
of an inch, turn the four mounting nuts
counterclockwise 1/2 of a turn and repeat the
check.

8. If a front attachment is mounted %o the trac-
tor, install the drive belt on the clutch puiley.

Circuit Breaker Removal and Installation

To remove or install the 20 ampere circuit breaker
at the lower right side of the engine, disconnect or
connect it from the two yellow wires. Be sure the
side marked “Battery” is connected to the wire
leading to the solenoid.

Fuse Removal and Installation

On some models, a 30 ampere fuse is provided in
the wiring between the ammeter and voliage regu-
lator. It is located at the lower right side of the en-
gine. Remove it from or install it in the fuse holder
connected to the black/white and black wires.

Transmission Neutral Start Switch Removal
and Installation

To remove the neutral start safety switch on 4040,
4041 Pow'’r Max, and 9020 tractors with Manufac-
turing No. 1690072, use the following procedure
(Figure 81).

1. Disconnect the battery.

2. Remove the cover plate and the hole plug
from the right side of the tractor frame.

3. Disconnect the neutral start safety switch.

4. Remove the nut securing the switch to the
mounting bracket and remove the switch.,

To install the neutral start safety switch, use the
following procedure.

1. Secure the neutral start safety switch to its
mounting bracket on the hydrostatic unit
with the mounting nut.

2. Connect the wiring harness to the safety
switch.

3. Connect the battery.

4. Adjust the switch following the procedure
outlined under Transmission Neutral Start
Switch Adjustment.

5. Install the cover plate assembly and hole
plug.
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Renoval and Installation of Electrical Components

To remove the neutral start safety switch on 9020
tractors with Manufacturing No. 1690230 or
1690283, use the following procedure (Figure 82).

1. Disconnect the battery.

2. Remove the three screws holding the right
panel assembly to the body support assembly
and remove the panel assembly.

3. Disconnect the neutral start safety switch.

4. Remove the two taptite screws securing the

switch fo the mounting bracket and remove
the switch.

To install the neutral start safety switch, use the
following procedure.

1. Secure the neutral start safety switch to its

mounting bracket on the right side of the
body support assembly with the two taptite
SCrews.,

. Connect the wiring harness to the safety
switch.

. Secure the right panel assembly to the body
support assembly with the three screws.

. Connect the battery.

. Adjust the switch following the procedure
outlined under Transmission Neutral Start
Switch Adjustment.

Light Removal and Installation (Figure 90)

1 Remove the lamp male connector from the

black wire female connector.

. Remove the lamp mounting nut, lockwasher,
and special washer.

. Remove the lamp from the guard assembly
bracket and special washer from the lamp.

. Install the lamp in reverse order of removal.

Sending Unit Removal and Installation

To remove or install the transmission temperature
sending unit, use the foliowing procedure.

1. Disconnect the battery.
2. Remove the bottom cover.

3. Disconnect the electrical connection from the
temperature sending unit.

4. Place a suitable container under the trans-
mission case, and remove the temperature
sending unit.

5. Replace or reinstall the temperature sending
unit in reverse order of removal.

To remove or install the engine pressure sending
unit, use the following procedure.

1. Disconnect the battery.
2. Remove the right front cover from the en-
. gine.

3. Remove the electrical connection from the
sending unit and unscrew the sending unit
from the tee.

NOTE

The plug may be removed from the
tee for the installation of a pressure
gauge if the sending unit is sus-
pected of malfunctioning.

4. Replace or reinstall the temperature sending
unit in reverse order of removal.

A A7 A A A0 A A A Y O A A A A S B

WHEEL GUARD ASSEMBLY
MALE CONNECTOR

BLACK

WIRE ik /
PUSH EXCESS WIRE
FEMALE INTO LAMP ASSEMBLY
CONNECTOR

/

SPECIAL WASHERS

FULL HEX NUT

LOCKWASHER

Figure 90. Front Light
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Symptom

TROUBLESHOOTING GUIDE

Probable Cause

Remedy

Starter will not crank

Transmission control lever

not in NEUTRAL

Either clutch switch not

in OFF position,
Starting circuit.

Wiring harness.

Position in NEUTRAL

Position in OFF

See Starting Circuit

See Wiring Harness

Engine turns but will

not start.

-Out of fuel,

Engine flooded.

Crankcase oil too
heavy.

Fuel filter plugged.

Water in gasoline.

lgnition circuit.

Fill fuel tank

Push choke in and
attempt to start

Replace oil with grade
recommended in Owners
Manual

Replace fuel filter

Remove fuel tank and clean;
replace fuel filter

See Ignition Circuit

Engine starts hard
and runs poorly

Fuel mixture too rich.

Fuel mixture too lean.

Ignition circuit.

Push choke in; clean air
filter element; set
idle needle

Set idle needle

See Ignition Circuit

Alternator does not charge
or charges poorly

Charging circuit.

See Charging Circuit

Lights and/or hourmeter
not operating

Lights and hourmeter
circuit, ’

See Lights and
Hourmeter Circuit

Transmission oil over-
heating {exceeds 225 degrees
F} and warning light not
illuminating

Sending unit circuit.

See Pressure and Temperature
Unit Circuit

Engine oil pressure low
and warning light not
illuminating. )

Sending unit circuit.

See Pressure and Temperature
Unit Circuit

Power take-off clutch
inoperative.

Power take-off circuit.

See PTO Circuit
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Specifications

SPECIFICATIONS - 9020 Tractor

Timing

Rectifier-Regulator

Battery
Alternator
Circuit Breaker
Lights |

Power Take-off Clutch
(front or rear)
Resistance
Current
Air gap
Drive (front)

Drive (rear}

Engine

20 BTC (Before top center}

13.4-14.7 vdc at 1800-3600 rpm
Separate Units

45 ampere sealed terminals
20 ampere

20 ampere

12 volt sealed beam

12 volt electric

2.88 ohms

4.17 amperes

0.025-0.080 of an inch

6-1/2 inch A section pulley
T-inch internal 15 tooth involute spline

19.5 H.P. Onan, Model CCKB-MS /2420

2-30




Fuel Systein

Limplicity

FUEL SYSTEM
Description (Figure 91)

The fuel system consists of a fuel tank and fuel
gauge, lines, filter, pump, carburetor, air cleaner,
governor system, intake manifold, exhaust pipes,
and muffler.

System Operation

Fuel is pumped through the fuel filter to the car-
buretor, and air enters through the air cleaner

where dirt and abrasive materials are removed. The
clean fuel and air are metered into the engine to
meet the changing demands of load and speed. The
governor system controls the carburetor throttle to
admit a greater or lesser amount of fuel-air mixture.
This supports the operator's demand for engine
speed and provides power, up to the capacity of the
engine, to maintain that speed.

FUEL FILTER

FUEL GAUGE

EXHAUST PIPE
FUEL LINES

MUFFLER

Figure 91. Fuel System (4041, Pow’'r Max. 9020}
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Fuel Systen

Fuel Tank and Fuel Gauge Removal,
Inspection, and Installation (Figures 92 and

93)

1. Remove the fuel tank and fuel gauge.

a.

Remove the fuel gauge (18) from the
tank, and empty the fuel into a suitable
container.

Remove the steering wheel and its rubber
washer by removing the 5/16-18 x 1-1/4
inch long capscrew and locknut securing
them to the steering shaft.

Remove the six screws attaching the in-
strument panel assembly to the body as-
sembly -support. Carefully lift the panel
up and over the steering shaft using cau-
tion not to disconmnect or break the in-
strument wire connections.

Remove the four taptite screws (20) secur-
ing the fuel tank mounting straps (16,
19).

NOTE

Plug the fuel lines to prevent dirt
from entering the system.

e.

f.

Disconnect the rubber fuel lines at the
fuel tank.

Remove the fuel tank from the tractor
carefully without tilting.

2. Inspect, clean and replace the fuel tank and
fuel gauge.

a.

Inspect the fuel tank for possible leaks or
damage. If the fuel tank is damaged, do
not attempt to repair it; replace it with a
new tank.

Check the end of the fuel line in the tank.
The line must be 1/4 of an inch off the
bottom of the tank, or dirt will be sucked
into the line and block the flow to the en-
gine. Use a screwdriver or similar tool to
bend the line as required.

The float on the fuel gauge may stick and
give a false reading on the gauge. Free
and clean the float. If the gauge or float
are damaged, replace the fuel gauge.

3. Install the fuel tank and fuel gauge.

a.

b.

Install the fuel gauge (18) in the fuel
tank.

Place the fuel tank on the felt pads on the
tractor. Secure the tank mounting straps
(16, 19) with the four taptite screws (20).
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Remove the plugs on the fuel lines and
install them on the fuel tank nipple con-
nections. Use a pliers to move the clamps
(21) over the raised portion on the nip-
ples.

Install the instrument panel assembly on
the body assembly support using the six
mounting screws.

Install the rubber washer and steering
wheel on the steering shaft. Secure the
wheel to the shaft using the 5/16-18 x 1-
1/4 inch long capscrew and locknut.

Remove the fuel gauge and fill the tank
with approximately 3.8 gallons of regular
grade gasoline. Replace the fuel gauge.

Air Cleaner Removal, Cleaning, and
Installation

The following procedures apply to the 4040 tractor
(Figure 92).

1. Remove and disassemble the air cleaner.

a.

Remove crankcase breather tube (11)
from the crankecase breather. Loosen the
clampscrew (36) securing the air cleaner
assembly to the carbureior and remove
the assembly from the carburetor. Be
careful not to allow dirt or foreign matter
to drop down into the carburetor.

NOTE

Air cleaner element (30) may be re-
moved separately by pressing the
seal’s (29) rubber lips down and by
lifting the cleaner element upward.

b.

Remove the air cleaner seal (29) from the
cleaner element (30). Remove the O-ring
(28) air cleaner (80), and breather tube
(11) from the funnel assembly (33).

2. Inspect, clean, and replace air cleaner com-
ponents.

a.

Replace the air cleaner element if it is un-
usually dirty. If it is relatively clean, turn
the element upside down and tap it
lightly.

Check the condition of the rubber seal
and breather tube. Replace either if they
are hard or cracked.

Replace the O-ring.
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23.
24,
25,
26.
27.
28.

30.
31.
32.
33.
34.
35.

37.
38.
39.
40.
41.
42,
43.
44.

O-ring

. Seal, air cleaner
Element, air cleaner
Spring
Nut, square
Funnel assembly
Clamp
Washer

. Screw
Manifold, intake

26 LEGEND

Engine, 16-1/2 HP

Shroud, front

Screw

Heat shield assembly

Washer

Washer, lock

. Screw

. Gasket

. Washer, lock

10. Capscrew, hex(5/16-18x1-1/4}
11. Tube, breather

12. Exhaust pipe, left

13. Exhaust pipe, right

14. Clamp

15. Mutffler

16. Strap assembly, rear

17. Fuel tank assembly

18. Gauge, fuetl

19. Strap, front

20. Screw
21. Clamp
22. Grommet

CONS O HWN

Hose, fuel return
Filter

Hose, fuel supply
Hose, fuel supp

I
Pad, felt 3131’//'

Capscrew
Washer, lock
Gasket, intake manifold
Capscrew, hex{7/16-14x1-1/2)
Washer

Washer, lock

Nut, hex

Figure 92. Fuel System Components {4040)
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25[ ‘/27 2 gz }%‘7”
ﬂ . 21 / ¥
~, @é Sz

23

LEGEND

. Engine, 19-1/2HP

. Shroud, front

. Screw

. Heat shield assembly
. Washer

. Washer, lock g\g/
Screw
Gasket 9. Washer, lock

10. Capscrew, hex (5/16-18x 1-1/4)
11. Washer

12. Exhaustpipe, left
13. Exhaustpipe, right
14. Clamp

15. Muffler

16. Strap assembly, rear
17. Fueltank assembly
18. Gauge, fuel

19. Strap, front

20. Screw

21. Clamp

22. Grommet

23. Hose, fuelreturn

24, Fiiter

25. Hose, fuel supply
26. Hose, fuel supply

ONOORWN=

Figure 93. Fuel System Components (4041, Pow'r Max. 9020)
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3. Assemble and install the air cleaner.

a. Replace the breather tube (11) in the fun-
nel assembly as shown in Figure 94. Re-
place the cleaner element (30) in the fun-
nel assembly. Make sure it is properly
seated.

FUNNEL ASSEMBLY
TUBE

Figure 94. Breather Tube Installation {4040)

b. Install a new O-ring (28) in the funnel as-
sembly as shown in Figure 95. Install the
air cleaner seal (29) on the cleaner ele-
ment. Make sure the rubber seal fits
tightly around the element.

Install the air cleaner assembly on the
carburetor and secure it by tightening
the clamp screw (36). Install the breather
tube (11) on the crankcase breather.

The following procedures apply to the 4041, Pow'r
Mazx, and 9020 tractor (Figure 93).

1. Loosen the air cleaner thumb screw and care-
fully slide the air cleaner cover from the
bowl. Remove the air filter element.

ACAUTION

Never operate the engine without
the air filter sealed in place.

2. Clean the air filter element with compressed
air or mild detergent and warm water.
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N\

“0" RING GROOVE

Figure 95. Air Cleaner O-ring installation {4040}

FILTER ELEMENT

LOOSEN THUMP SCREW
TO REMOVE

AIR CLEANER
iNLET COVER

Figure 96. Air Filter Removal
{4041, Pow'r Max. 9020)

3. Install the filter element as directed by the
arrow on the element. Install the cover and
secure the bowl with the clamp. Tighten the
air cleaner thumb screw finger tight.

Fuel Lines and Filter (Figures 92 and 93)

Upon demand, fuel is drawn from the fuel tank,
through the intake hoses (25 and 26) and fuel filter
(24), and into the carburetor inlet. Excess fuel from
the carburetor is returned to the fuel tank through
the fuel return line (23).
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AWARNING The fuel filter must be replaced every 200 hours or

Do not remove the fuel lines from more often in dusty and/or hot weather operating

the fuel filter when the engine is conditions. Replace the fuel lines when either are

hot. damaged, or when the rubber. becomes hard or
cracked.

Fuel Pump, Carburetor, Governor, Muffler,

To remove or install the fuel lines and fuel filter, a etc

pliers can be used to open and close the spring
clamps (21). Refer to appropriate Onan repair manual.
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IN-LINE HYDROSTATIC UNIT

SPECIFICATIONS
PUMP DISPLACEMENT: 0-913 in 3/rev.
PUMP INPUT SPEED: 4000 RPM max.
MOTOR DISPLACEMENT: 913 in 3/rev.
MOTOR OUTPUT SPEED: 0-4000 RPM
MAX. OPERATING PRESSURE: 3000 PSI
CHARGE PUMP DISPLACEMENT: .33 in 3/rev.
CHARGE RELIEF SETTING: 50-150 PSI
IMPLEMENT RELIEF SETTING: 550-800 PSI
FILTRATION: 25 micron (nominal)
SAE TYPE A IMPLEMENT PORTS {2}
2 BOLT - 9/16-18 SAE STR. THD.
0.75 O-RING TYPE
OUTPUT SHAFT

NTROL SHAFT
co INPUT SHAFT

INLET PORT
3/4-16 SAE. STR. THD.
O-RING TYPE

* CASE MUST DRAIN DIRECTLY INTO OUTPUT AXLE OR GEARBOX BEARING

Figure 97. Specifications

HYDRAULIC FLUID RECOMMENDATIONS

Use Type AF, or Dexron automatic transmission fluid.
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Specifications and Description

SYSTEM DESCRIPTION

Pump/Motor

The 15 Series hydrostatic transmission consists of a
variable displacement axial piston pump connected
in a closed loop to a fixed displacement axial/ pis-
ton motor. The wvariable displacement pump is
driven by the engine. The fixed motor, which is
driven by the fluid from the pump, drives the trac-
tor. The direction of rotation and speed of the fixed
motor output shaft depends on the flow from the
pump, and the system pressure is determined by the
machine load. See Figure 98.

INPUT SHAFT
UNI-DIRECTIONAL

FLOW
/ BI-DIRECTIONAL

MANUAL

CONTROL BI-DIRECTIONAL

Figure 98. Pump./Motor

Charge Pump and Check Valves

The Axial piston pump and motor have a small
amount of internal leakage which is removed from
the Pump/Motor closed-loop. This results in a fluid
loss from that circuit which must be replenished. To
accomplish this task, a fixed displacement pump
(gerotor type) is used. It is driven directly by the en-
gine through the variable displacement pump shaft.
This Charge-Pump provides a predetermined
amount of fluid that is used by the Pump/Motor cir-
cuit as required to replenish leakage losses. See Fig-
ure 99.
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CHARGE CHECK
- —

<
CHARGE RELIEF

RESERVOIR

Figure 99. Charge Pump and Check Valves

Since the Pump/Motor circuit is a closed loop, and
either side can be pressurized, two directional con-
trol check valves are needed to direct Charge Pump
flow into the low pressure side of the cireuit.

The pressure in this Charge Pump circuit is limited
by a factory set, direct operating relief valve. Any
fluid not being used is discharged from the circuit
over this valve and passes through the pump and
motor housings and back to the system reservoir.

Control

The speed at which the output shaft turns depends
on the position of the control lever and is infinitely
variable between zero and maximum speed. The di-
rection of rotation of the output shaft depends on
the position of the control lever in relation to the
neutral position.

The variable displacement pump has a manual con-
trol lever connected directly to the tiltable swash-
plate, so that as the operator moves the control, the
swashplate tilts resulting in fluid flow from the
pump. The fluid enters the fixed displacement mo-
tor and pressure increases until the motor (output)
shaft begins to rotate. See Figure 100.
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Figure 100. Forward

When the swashplate is at neutral (zero tilt angle)
there is no stroking of the internal axial pistons
and therefore, no flow from the pump to the motor.
See Figure 101.

Figure 101. Neutral

The direction of motor {output) shaft rotation de-
pends upon which port the fluid enters. Reversing
the direction that the swashplate is tilted from neu-
tral (zero angle) reverses the output shaft rotation
hence the direction of the tractor. See Figure 102.

AN\ EE
®B0BR

Figure 102. Reverse

Implement Relief Valve

An Implement relief valve is added to the trans-
mission circuit which allows intermittent operation
of the Charge,Pump at higher pressure (up to 800
PSI). The Implement Circuit must be of the “Open
Center” type so that when not in operation the ex-
cess Charge Pump flow spills across the Charge Re-
lief Valve, which is set at normal Charge pressure,
through the Implement Circuit and into the pump
housing. When the Implement Circuit is being oper-
ated the charge pressure can build up to the higher
setting of the Implement Relief Valve. See Figure
103.

“OPEN CENTER"”
IMPLEMENT CIRCUIT

=
. 4

oy .
-

IMPLEMENT 4 CHARGE
RELIEF VALVE 1 RELIEF VALVE
i <)

/i-

Figure 103. Implement Relief Valve

Acceleration Valves

One of the characteristics of a closed loop system is
its instantaneous response to control input signals.

2-39




Limplicity

Specifications and Description

Acceleration contrel valves are added to give a de-
sirable machine response rate. These valves consist
of spring loaded spools that by-pass some of the
pump flow around the fixed motor so maximum
flow does not reach the motor instantly even
though a maximum command has been given.
These valves close at a predetermined rate as sys-
tem pressure increases giving a safe response rate.
See Figure 104.

< >
i
v
= |
R
- |
4 v
1 MOTOR
4
<
A
L ACCELERATION
VALVES
A
JIC
<3

D SRR

8 | REYER CHARGE RELIEF FIXED
A A D | o e VALVE SWASHPLATE
PUMP [ &
INPUT B CYLINDER j {CYLINDER BLOCK ASSEMBLY MOTOR
SHAFT [8 BLOCK ASSY. = i OUTPUT
o 2 E;U CHECK VALVESJ‘%\ SHAFT
.................................... O R R R
@ ] Jff/
| - FIXED DISPLACEMENT
| CHARGE A L MOTOR
| PUMP *
SUCTION FLOW
F“_;ER ACCELERATION B CHARGE PRESSURE
VALVES HIGH PRESSURE
 — e e CASE PRESSURE

RESERVOIR

i ATMOSPHERE

Figure 106. Circuit Flow Diagram
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Testing

GENERAL

Testing the inline hydrostatic unit in the Simplicity
tractor is limited to checking the Charge Relief
pressure and the Implement Relief pressure. Both
are checked at the Charge Relief Port on top of the
pump housing using a 0-1000 PSI pressure gauge.

A CAUTION

Always use a snubber or needle
valve between port and gauge to
dampen pulsations.

If either pressure is low, follow the checks given in
the Troubleshooting section of this manual to deter-
mine cause.

TEST PROCEDURE
1.
2.

Make certain tractor engine is off,

Remove charge relief valve pipe plug from
top of pump housing as shown in Figure 107.

. Attach pressure gauge and snubber to
Charge Relief Port with a short piece of tu
ing as shown in Figure 108. '

. Operate tractor engine at close to full speed
with Implement Control Lever up (off).
Gauge will now be showing Charge Relief
pressure. Reading should be 70-150 PSI.

. Pull implement lever down (on). Gauge will
now show Implement Relief pressure. Read-
ing should be 700-800 PSI.

. If either pressure is low, follow the checks
given in the Troubleshooting section of this
manual to determine cause.

PRESSURE
GAUGE

\\_l

-
\nf
SNUBBER '5'

{

CHARGE
u RELIEF
. PORT

Figure 107. Removing Pipe Plug
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Figure 108. Testing Charge Relief
and Implement Relief Pressures
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Troubleshooting NOTE

Always check all other possible causes of malfunctions listed in the appropriate
tractor service manual before troubleshooting the hydrostatic unit.

SYSTEM JERKY WHEN STARTING OR OPERATES IN ONE DIRECTION ONLY

INSPECT **
INSPECT OK INSPECT = | OK INSPECT OK | ACCELERATION
HYDROSTATIC ron ~  CONTROL N
FLUID LEVEL LINKAGE & PRI
T T 1 |
L(iw DIRTY OR CLOGGED DEFECTIVE DEFECTIVE
ALWAYS
REPAIR REPAIR
FILL WITH REPLACE A P
PROPER FLUID FILTER,
ONCE BEMOVED REPLACE REPLACE

* 1f metal particles are found, disassemble and inspect entire hydrostatic unit.

** Only one valve can be removed and inspected without removing unit from tractor.

LOSS OF POWER OR SYSTEM WILL NOT OPERATE IN EITHER DIRECTION

CHECK OK | INSPECT INLET | OK {CHECK CONTROL | OK | CHECK CHARGE | OK
HYDROSTATIC FILTER ™ LINKAGE PRESSURE
FLUID LEVEL
7 T T T
LOW CLOGGED DEFECTIVE Low
FILL WITH REPLACE REPAIR OR
PROPER FLUID REPLACE
oK lINSPECT CHARGE| OK II\AﬁEEE’!%LT OK |INSPECT CHARGE
PUMP RELIEF VALVE
RELIEF VALVE
1] i |
DEFECTIVE DEFECTIVE DEFECTIVE
REPAIR OR REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE
y
REPAIR OR NSPECT
REPLACE 0K
> HYDHOSTiT,C ACCELERATION
PUMP AND MOTOR VALVES
1
DEFECTIVE
REPAIR OR
REPLACE
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Troubleshooting

SYSTEM OPERATING HOT

CHECK oK oK INSPECT oK INSPECT
INSPECT INLET oK oK
HYDROSTATIC FIETEH HEAT ACCELERATION CHIEg:S%BQEGE
FLUID LEVEL EXCHANGER VALVE
; I T T T
LOW DEFECTIVE DEFECTIVE DEFECTIVE Low
N
PILL WITH REPLACE AL\;VEA:AS!%;: REPAIR OR
PROPER FLUID RESLACE REPLACE
oK INSPECT ‘OK INSPECT OK |INSPECT CHARGE
CHARGE IMPLEMENT et SELIEE VALVE
PUMP RELIEF VALVE
T q T
DEFECTIVE DEFECTIVE DEFECTIVE
REPAIR OR REPAIR OR REPAIR OR
REPLACE REPLACE REPLACE
i
REPAIR OR UNITS STILL
o REPLACE OPERATES HOT GEDHICE
™ HYDROSTATIC IV
PUMP AND MOTOR
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Removal Do not pound or hammer on input, output or control

= shafts when installing control linkage or drive
and |n3ta"at'on coupling (see Figure 109). Driving on these shafts
GENERAL WILL damage the hydrostatic unit.

. . . . R . Al ew hydraulic fluid and filter.
Cleanliness is the primary means of insuring satis- Ways use new hydrau an

factory transmission life. Do not allow ANY par-

ticulate (such as dirt or sand) or chemical con- REMOVAL
taminants (even water) to enter the hydrostatic unit LR ve screws attachi top and bottom
during removal, repair, or installation. - [emove § g op

covers and remove covers.
Always thoroughly steam clean the hydrostatic

unit before any hoses are disconnected. If steam
cleaning is not possible, clean the unit using fuel oil AWARNING
or a suitable solvent. Be certain that rear wheels are
blocked.
ACAUTION 2. Drain oil from two lower forward points of
. . the transmission. One of these is the trans-
Do not use paint thinner, acetone, . . . .
mission temperature sending unit and the
or acetone based solvents. These . .

Y ez other is the filter inlet hose elbow. Remove
may damage “O” rings, gaskets, or & . d d& it
seals. sending unit wire, and remove sending unit.

See Figure 110. Disconnect filter inlet hose
Check especially that areas around hose fittings, from elbow and remove elbow. Be certain oil
valves, and external shafts are clean and free of drains into a proper container. Discard this

dirt and grease. oil.

HAMMERING HERE
<« WILL DAMAGE
HYDROSTATIC UNIT

HAMMERING HERE
WILL DAMAGE

HYDROSTATIC UNIT HAMMERING HERE WILL

DAMAGE HYDROSTATIC UNIT

Figure 109. Do Not Drive On Input, Output, or Control Shafts
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Removal and Installation

FILTER INLET

HOSE SENDING UNIT

WIRE

HYDROSTATIC PUMP -
AND MOTOR
|

ELBOW TRANSMISSION
TEMPERATURE

\—ﬂou\le UNIT

Figure 110. Draining Oil From Transmission

EYE BOLT S—
21N l
— €
A @)
\ P K SHOULDER BOLT
l@ " AND BUSHING
SPEED / " @
CONTROL \./..
LEVER
A\ \\\\ frﬂnEPT
SPRING ‘
CLAMP
>
(<)
A

Remove both flange nuts holding unit to
transmission. The left hand nut is made ac-
cessible by removing cover on left side of
tractor frame.

To assist you in removing flange nuts, use a
thin 9/16" swivel socket and extension.

. Disconnect pump inlet hose from trans-
mission fitting. See Figure 111. Remove
shoulder bolt and bushing which attach eve-
bolt to speed control lever.

. Remove the 4 capscrews, lockwashers, and
flatwashers which secure two yokes to coup-
ling. Remove coupling and drive shaft yoke.
Push end of drive shaft up and out of your
way as much as possible.

. Refer to Figure 112 and working from the
bottom, disconnéct pressure tube directly be-
low the top drive shaft. This is the tubing be-
tween the hydrostatic unit and lift valve. Re-
move this tube.

AACAUTION

Do not rotate tubing; rotate the fit-
ting attaching tube to elbow.

7. Working from the top, rotate elbow (from
which tubing was removed) 90 degrees to the

left.
KRETURN 7 PRESSURE
HOSE TUBE
¥ <&
(-\/ /,‘ N

ﬁ\;“
FITTING
@\

SPRING
CLAMP

N \(

Figure 111. Disconnecting Pump
Inlet Hose and Speed Control Lever
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Figure 112. Disconnect Return Hose and
Pressure Tube (Shown from Top)
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8.

10.

11.

Remove spring clamp from return hose (for-
ward on left side of hydrostatic unit). Remove
and tie return hose up under dash to prevent
fluid from leaking out.

. Remove safety switch connection at right

rear of hydro unit.

Work unit free prying from top and bottom.
Keep hydro unit in the same plane at which
it was instailed.

When free, rotate complete unit 90° to the left
and Jower unit out of frame from the bottom.

NOTE

When freeing and removing the
hydrostatic unit, a “second set of
hands” from the top can simplify
and speed-up the task.

INSTALLATION

The bevel gear of the hydrostatic pump must be cor-
rectly shimmed in order to properly mesh with the
transmission gear.

1. If the old hydrostatic unit is being re-in-
stalled, be certain that old shims are saved,

cleaned, and replaced.

. If a new hydrostatic unit is being installed it

is necessary to get the four digit number be-
ginning with “30” from the transmission and
the three digit number beginning with “9”
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from the hydrostatic unit. (This is on the new
unit.) See Figure 113.

/
TRACTOR \ e
— TRANSMISSION __ HYDROSTATIC UNIT

NUMBER ~TNUMBER
| —\

Figure 113. Shim Selection Numbers

3. After these two numbers have been recorded,
the required amount of shim can be deter-
mined by using the chart, Figure 114. Read
across to the correct 9 number and down to
the correct 30 number. This will give the
proper amount of shim.

Example: 912 x 3016 requires .042" of shim.

. All other installation procedures are in re-

verse order of removal.
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HYDROSTATIC PUMP MOTOR (Gn Motor Housing)

900 | 9011 902 ! 903 | 904 | 905 | 906 | 907 { 908 [ 909 | 910 | 911§ 912 | 913 | 914 | 915
3000 | .038 | .037 |.036 {.0356 | .034 |.033 | .032 | .0371 | .030 | .029 {.028 | .027 | .026 | .025 | .024 : .023
3001 | .039 | .038 {.037 | .036 | .035 | .034 | .033 | .032 | .031 | .030 | .029 | .028 | .027 | .026 | .025 | .024
3002 | .040 ] .0301.038 | .037 | .036 | .035 | .034 | .033 | .032 | .031 | .030 | .029 | .028 | .027 | .026 | 025
3003 | .041].040 ! .039 |.038 | .037 {.036 | .035 | .034 | .033 | .032 | .031 | .030 | .029 | .028 | .027 | .028
3004 | .042 | .041 | .040 | .039 |.038 {.037 | .036 | .035 | .034 | .033 | .032 | .031 | .030 | .029 | .028 | .027
3005 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036 | .035 | .034 | .033 | .032 | .031 | .030 | .029 | .028
3006 | .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036 | .035 | .034 | .033 | .032 ; .031 | .030 | .029
3007 | .045| .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036 1 .035 | .034 | .033 | .032 | .031 | .030
3008 | .046 | .045 | .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036 | .035 | .034 | .033 | .032 | .031
3009 | .047 | .046 | .045 | .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036 | .035 | .034 | .033 | .032
3010 | .048 | .047 | .046 [ .045 | .044 | .043 | .042 | .041 | .040 ] .039 | .038 | .037 | .036 | .035 | .034 | .033
3011 | 049 | .048 | .047 | .046 | .045 | .044 | .043 | .042 | .041 | .040 | .039 | .03B | .037 | .036 | .035 | .034
3012 | .050 | .049 | .048 | .047 | .046 | .045 | .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036 | .035
3013 | .051 | .050 | .049 | .048 | .047 | .046 | .045 | .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037 | .036
3014 | .052 | .051 [ .060 | .049 | .048 | .047 | .046 | .045 [ .044 | .043 | .042 | .041 | .040 | .039 | .038 | .037
3015 | .053 ] .052 | .051 | .050 | .049 [ .048 | .047 | .046 | .045 | .044 | .043 | .042 | .041 | .040 | .039 | .038
3016 | .054 | .053 | .052 | .051 | .050 [ .049 | .048 | .047 | .046 { .045 | .044 | .043 | .042 | .041 | .040 | .038
3017 | .055 ]| .054 | .053 | .062 | .051 [ .050 | .049 | .048 | .047 | .046 | .045 | .044 | 043 | 042 | .041 | .040
3018 | .056 | .055 | .054 | .053 | .052 [ .051 | .050 | .049 | .048 | .047 | .046 | .045| .044 | 043 | .042 | .041
3019 | .057 | .056 | .055 | .054 | .053 [ .052 | .051 | .060 | .049 | .048 | .047 | .046 | 045 | .044 | .043 | .042
3020 | .058 | .057 | .056 | .055 | .054 [ .053 | .052 | .061 | .050 | .049 | .048 | .047 | .046 | .045 | .044 | .043
3021 | .059 | .058 | .057 | .056 | .055 | .054 | .063 | .052 | .051| .050 | .049 | .048 | .047 | .046 | .045 | .044
3022 | .060 | .059 | .058 | .057 | .056 | .055 | .054 | .053 | .052 | .051 | .050 | .049 |*.048 | .047 | .046 | .045
3023 | .061 | .060 | .059 | .058 | .057 | .056 | .055 | .054 | .053 | .052 | .051 | .050 | .049 | .048 | .047 | .046
3024 | .062 | .061 | .060 | .059 | .058 | .057 | .056 | .055 | .0654 | .063 | .052 | .051| .050 | .049 | .048 | .047

TRANSMISSION NUMBER (On Case)

Figure 114. Selecting Proper Amount of Shim
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Disassembly, Repair
and Reassembly

GENERAL

Clean the hydrostatic unit before disassembly. RE-
MEMBER: CLEANLINESS IS THE PRIMARY

MEANS OF INSURING SATISFACTORY
TRANSMISSION LIFE.
AhcauTion

Do not use paint thinner, acetone,
or acetone based solvents. These
may damage “O” rings, gaskets, or
seals.

The hydrostatic transmission may be considered a
sandwich or building block construction, consisting

of three (3) distinct assemblies; motor, center, and
pump section. See Figure 115.

Prior to disassembly, scribe a mark with a metal
tool on the control side covering all three sections
plus the charge pump housing. This will verify reas-
sembly and indicate correct side for control trun-
nion shaft.

Charge Pump

The charge pump with housing must be removed
before you start the complete disassembly. Note the
orientation of the charge pump housing to adjacent
housing and make certain both housings are
scribed to insure proper relocation. Clean the shaft
extension to remove all sharp edges, burrs and
abrasive residue to prevent shaft seal damage. .

CENTER
SECTION
MOTOR
SECTION

PUMP
SECTION

CHARGE
PUMP

SCRIBE
LINE

CONTROL TRUNNION

Figure 115. Three Transmission Sections
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Disassembly, Repair, and Reassembiy

Figure 116. Charge Pump

Remove 4 hex head screws (Figure 116, item 5) and
slide the housing assembly, (items 3, 4, 6 and 7)
over the shaft. Remove drive pin (item 1} and gero-
tor assembly (item 2), from shaft. Remove shaft seal
and bearing (items 4 and 3) from housing only if re-
placement is necessary.

Examine the wear surfaces of pump cartridge for
excessive scratching or heavy wear patterns. Re-
place both parts of this cartridge, if necessary. Do
not replace or interchange individual parts within
the cartridge. The drive pin should always be re-
placed. Visually inspect bearing (item 3), O-ring
(item 7), and shaft seal (item 4) and replace as re-
quired. Torque screws 16-21 ft-lbs.

Charge Relief Valve - Right Hand Side (in
Tractor)

Remove plug (Figure 117, item 1) then slide the
spring (item 2) and ball (item 3) out of the housing.
Do not alter the shims (item 4) if used or inter-
change parts with another valve. Inspect the ball
and seat in housing for damage and remove any
foreign material in the valve area. Replace parts as
required and reinstall into housing bore.

ACCELERATION VALVE*

ma T

10

&
¢
w

CHARGE RELIEF VALVE

*ON REASSEMBLY THE SPRING (10} MUST BE IN THE CAVITY OF BOTH VALVES.

§ ACCELERATION VALVE?

G 5
9 8

- 7 6 4 5
IMPLEMENT RELIEF VALVE

Figure 117. Charge Relief, Implement, and Acceleration Valves
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Implement Relief Valve - Left Hand Side (in
Tractor)

Remove plug (Figure 117, item 5) then slide the
spring (item 6) and poppet (item 7) out of the hous-
ing. Do not alter the shims (item 4) if used or inter-
change parts with another valve. Inspect the pPop-
pet and seat in the housing for damage and remove
any foreign material in the valve area. Replace
parts as required and reinstall into housing bore.

Acceleration Valves

Remove plugs (Figure 117, item 8) from each side of
housing and slide out one valve assembly (item 9)
and spring (item 10) from one side of the other
valve assembly from the other side. Inspect the
valves and bores for damage and remove any for-
eign material in the valve area. Replace parts as re-
quired and reinstall into housing.

ACAUTION
Valves are not interchangeable.

NOTE

When reinstalling valves make cer-
tain that three or more threads are
showing on each side before in-
stalling plugs.

Shaft and Trunnion Seals

Lip type seals (Figure 118) are used throughout the
transmission. These seals can be replaced without
disassembly of the transmission.

Pry the seal carefully out of the housing bore, using
care not to distort the housing or damage the bore
or shaft. Once removed, the seal is not reusable.

Prior to installing the new seal, polish the shaft ex-
tension, wrap it in plastic wrap and lubricate with
hydraulic oil to insure that the seal is not damaged
during assembly. Slide the seal over the shaft and
press it into the housing bore.

In the case of trunnion shaft seals it is necessary
that the retaining rings (item 4) and washers (item
5) be removed before removing the seals. The
washer should be replaced if it is noticeably bent or
distorted.
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RETAINING RING
WASHER
LIP SEAL

i\

| 7
) )
“ INPUT SHAFT
LIP SEAL

Figure 118. Raplacing Seals
MAJOR DISASSEMBLY AND REPAIR

Separating the Three Main Sections

When the 4 hex head screws are loosened, the inter-
nal spring loading will cause the unit to separate
slightly. Loosen these screws evenly to prevent dis-
tortion of parts and do not allow internal parts to
fall when separating unit. Fluid trapped internally
will spill as the screws are loosened. See Figure 119.

Motor Section

Pull the motor section (end of unit with splined
shaft) away from unit (see Figure 119 above). Valve
plate tends to remain on center section, remove it
and do not allow it to fall when separating this sec-
tion. Keep the motor valve plate separate from the
pump valve plate as they are not interchangeable.
Remove the gasket.

Note the orientation of the motor housing to the
center section and make certain both are scribed to
insure proper relocation.

Lift out the cylinder block assembly (see Figure
120). This is the same for both pump and motor sec-
tion. The pistons may come out of cylinder block
bores. There is no special orientation of piston to
bore that needs to be maintained.

Do not attempt to disassemble the spring and other
parts from the center bore of the cylinder block. The
entire cylinder block assembly should be replaced if
any of its components are damaged. Parts are not
interchangeable between cylinder block assemblies.



Simplicily : Disassembly, Repair, and Reassembly

HEX. HD. SCREW (4)

%\ MOTOR SECTION
v

MOTOR VALVE PLATE

CENTER SECTION

PUMP VALVE PLATE

PUMP SECTION

MOTOR
SHAFT

THRUST PLATE

Figure 120. Disassembly Motor Section
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Visually inspect wear surfaces of valve plate, cylin-
der block and slippers for damage. Check to be sure
pistons are free in bores.

Remove thrust plate from counterbore in motor

housing. Visually inspect both sides for damage
and flatness.

The motor shaft can be pressed into the housing
and the bearing must be pressed out of the housing.

Pump Section

Pull Pump section (keyed shaft end) away from cen-
ter section (see Figure 122). Valve plate usually
stays on center section. Remove the valve plate but
do not allow it to fall when separating this section.
Keep the pump valve plate separate from the motor
valve plate as they are not interchangeable. Re-
move gasket.

Lift out the cylinder block assembly. See Figure
121. This is the same for pump and motor sections.
The pistons may come out of the cylinder block.
There is no special orientation of piston to bore that
need to be maintained. Do not attempt to dis-
assemble the spring and other parts from the center

Place the pump housing with the large cavity up.
Use care not to mar the port face surface.

Using a 3/16 diameter drift punch, drive spring pin
out of trunnion and control shafts. The pump hous-
ing is provided with a cast recess so that the pins
can be driven free of trunnion and control shafts

Drive control shaft out of swashplate bore toward
outside of housing. Once clear of swashplate bore,
the shaft can be removed easily. Repeat to remove
trunnion shaft. The swashplate is then removed
from the pump housing.

bore of the cylinder block. The entire cylinder block
assembly should be replaced if any of its com-
ponents are damaged.

Visually inspect wear surfaces of valve plate, cylin-
der block and slippers for damage. Check to be sure
pistons are free in bores.

Remove thrust plate from counterbore in face of

swashplate. Visually inspect both sides for damage
and flatness.

Press out shaft towards the large opening. See Fig-
ure 122.

THRUST PLATE

CYLINDER BLOCK ASSEMBLY

HOUSING

Figure 121. Disassembling Pump Section

2-53




Limplicity

Disassembly, Repair, and Reassembly

PIN (3)

CONTROL SHAFT

—SWASHPLATE
SHAFT

BEARING /@
'NEEDLE BEARING (2) \@y

HOUSING

/ TRUNNION
SHAFT

Figure 122. Disassembling Pump Section Continued

The bearing can be removed from the housing,
pressing towards the large opening.

Inspect the needle bearings. If replacement is re-
quired press out the old bearings.

Center Section

Remove slotted plugs located on the motor side of
the center section. See Figure 123. You will need a
drag link socket to break the 50 (fi. 1bs.) torque in-
stallation values. Remove springs and balls from
bores in center section. The parts from these two
check valves are interchangeable. Replace parts as
required and reinstall into center section.

Visually inspect needle bearings and replace if nec-
essary by pressing out of center section. When re-
placing needle bearings, press into center section
leaving 1/16 to 1/8 inch of bearing protruding be-
yond face. The valve plates pilot on these bearings.
See Figure 124.
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@ O CENTER
“ - 0\ SECTION
. o .
~

CHARGE CHECK
VALVE(2)

NEEDLE BEARING (2)

Figure 123. Disassembling Center Section
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N 2 -
l, 0 -
ey ~
Sy
1/16 - 1/8”

Figure 124. Installing Bearings
into Center Section

REASSEMBLY

Motor Section (Refer to Figure 120)

Press bearing into housing. Press shaft into bear-
ing mounted in housing.

Assemble cylinder block parts if necessary and lu-
bricate with clean hydraulic oil. There is no special
orientation of piston to bore that needs to be main-
tained, however, parts are not interchangeable be-
tween cylinder block assemblies.

Hold the cylinder block in the palm of your hand
with pistons up. Lubricate thrust plate and lay it on
top of pistons and block. Lower housing assembly
over cylinder block until shaft spline engates cylin-
der block assembly. Be certain that pistons and
thrust plate remain in place. When properly in-
stalled a slight spring tension can be .felt when
pushing on cylinder block. Lubricate exposed sur-
face of cylinder block with clean hydraulic oil.

Pump Section (Refer to Figures 118, 121 and
122)

Press shaft bearing into housing. Place housing
with large cavity up. Use care not to mar the port
surface. Press needle bearings into each side of
housing until flush to 1/64 inch below counterbore
for lip seals.

Place swashplate into housing with counterbore for
thrust plate up. Install control and trunnion shafts
(54 and 58) being certain control shaft is on proper
side. Align holes in swashplate and shaft.

Install new pins through swashplate and shafts.
Use two (2) pins on control shaft, installing first pin
until second pin can be started, then driving in both
pins together until the last pin is 1/4 inch below
swashplate. See Figure 125.

HOUSING

CONTROL
SHAFT

SWASHPLATE

BEARING

TRUNNION
SHAFT

!

1

PIN(2)

PIN(1)

Figure 125. Attaching Swashplate to Trunnion Shaft
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Disassembly, Repair, and Reassembly

The swashplate should swing freely in the pump
housing to 15 degrees each side of center.

Press shaft into bearing through center hole in
swashplate.

Assemble cylinder block parts if necessary and lu-
bricate with clean hydraulic oil. There is no special
orientation of piston to bore that needs to be main-
tained, however, parts are not interchangeable be-
tween cylinder block assemblies.

Hold the cylinder block in the palm of your hand
with pistons up. Lubricate thrust plate and lay it on
top of pistons and block. Lower housing assembly
over cylinder block until shaft spline engages cylin-
der block assembly. Be certain that pistons and
thrust plate remain in place. When properly in-
stalled a slight spring tension can be felt when
pushing on cylinder block.

Lubricate exposed face of cylinder block with clean
hydraulic oil.

Center Section

Properly orient the center section to the pump sec
tion. The side with the two O-rings goes toward the
pump section. Align with the mating holes in the
pump housing. See Figure 126.

Insert locating pin into pump side of center section.
Lubricate the slotted side of the pump valve plate
and slip it over locating pin and protruding needle
bearing.

The pump valve plate has two vee notches (the mo-
tor valve plate has four vee notches). See Figure
127.

NOTE

Insert locating pin into the motor
side of center section. Lubricate the
slotted side of the motor valve plate
and slip it over locating pin and
protruding needle bearing.

Insert O-rings and place gasket on each side of cen-
ter section. A small amount of oil will hold these

" parts in place.

Reassembling Three Main Sections (Refer to
Figure 119 above)

Place center section onto pump section being care:
ful that valve plate and cylinder block assembly re-
main in place.

CENTER SECTION

PUMP VALVE PLATE

MOTOR VALVE PLATE

GASKETI(2)

Figure 126. Reassembling Center Section
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PUMP

Figure 127. Valve Plates

Properly orient the motor housing to the center sec-
tion. The high point of the cam angle machined in
housing must be on the same side as the charge
check valves. See Figure 128.

Place the pump section onto the center section
being careful that the valve plate and cylinder
block assembly remain in place.

Insert four hex, head screws with nameplate under
one screw. Tighten these screws equally and pull
the three sections together completely. Torque
screws to 33-35 ft-1bs.

Install new lip seals (Figure 118). Install remaining
components, charge pump and valves as described
at the beginning of the manual.

PRIMING PROCEDURE See page 1-43.

Remove both spark plug wires and disconnect B+
wire at the coil. Remove charge relief valve pipe
plug on top of pump housing {Figure 107). Add
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hydrostatic fluid through port until it flows from
port.

Turn engine over with battery until fluid flows from
port with no air bubbles. Cranking may have to be
stopped and fluid added several times until fluid
flows again from port.

Check Charge Relief pressure and Implement Relief

pressure as given in the TEST section of this man-
ual.

TESTING AFTER REPAIR

After repairing and reinstalling the hydrostatic
unit, test for proper operation. Check for leaks, espe-
cially at lip seals and where sections join together.
If necessary, refer to troubleshooting section of this
manual and correct malfunction.

TOP CENTER
SECTION
{CHARGE
HIGH POINT OF CHECK
CAM ANGLE ON MOTOR VALVES
SAME SIDE AS HOUSING THIS SIDE)
CHARGE CHECK 1
VALVES

.
?

e

-\—"fm_—_""\_‘_//

TN
SRR, TN

o g

NN

MOTOR HOUSING CAN BE ASSEMBLED

TO CENTER SECTION 180° FROM POSITION
SHOWN. REFER TO PREVIOUSLY SCRIBED
LINES FOR PROPER ASSEMBLY.

Figure 128. Connecting Motor Housing
to Center Section
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KIT NO. 1 includes
Ref. Nos. 10, 19, 36,

and 37. | 1 if -
41
KIT NO. 3 Includes
all seals.

CHECK VALVE KIT

KIT NUMBER:

1 1652280 1

2 1652281 1IMP.: RELIEF VALVE KIT

3 1685044

4 1685041

5 1685042

1 SEAL REPAIR KIT

1 CHARGE PUMP KIT

1 CHARGE REUEF VALVE KIT

NOTE: USE STANDARD HARDWARE
TORQUE SPEC. NO. 173209 UNLESS
OTHERWISE NOTED.
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Ref. Ref.

No. Part No. | Qty. Description Kit No. | Part No. i Oty. Description Kit
1 8921977 4 CAPSCREW, Hex Hd. 4 29 1652188 2 CYLINDER BLOCK KIT
2 16562232 | 1 SEAL, Lip 3.4 30 1652260 2 GASKET 3
3 1652241 H HOUSING, Charge Pump | 4 31 1652261 1 PLATE, Valve
4 1652242 1 PIN, Headless, Str. 3.4 32 1652224 2 PIN, Headless Str.
5 1652243 1 GEROTOR ASSY. 4 33 1652262 2 “0"" RING 3
8 1652244 | 1 “0" RING 3.4 34 1662263 2 BEARING, Needle
7 1652245 1 VALVE, Impeller Relief 2 35 1652264 2 PLUG, Plastic
8 1652246 1 SPRING, Impeller 2 36 1652265 2 SPRING, Check Vaive 1

Relief Valtve 37 1652266 2 SPRING, Check Valve 1

9 1652216 | A/R | SHIM PACK 2,5 38 1652267 1 SPRING, Acceleration

10 1652191 4 “0" RING 1.2.3.5 39 1652268 1 VALVE, Acceleration

11 1652247 1 PLUG, Hex Hd. a0 1652269 1 PLUG, Plastic

12 1652248 1 HOUSING, Pump 41 1652270 2 PLUG, Hex Hd.

13 1652249 1 SHAFT, Trunnion 42 1652271 1 VALVE, Acceleration

14 1652250 1 SHAFT, Trunnion 43 1652272 1 SECTION, Center

15 1662251 2 BZARING, Needle 44 11652273 1 PLATE, Valve

16 1652234 2 SEAL, Lip 3 45 1652274 1 PLATE, Thrust

17 1652235 2 WASHER 3 46 1652275 1 SHAFT, Motor

18 1652192 2 RING, Retaining 3 47 1652276 1 HOUSING, Motor

19 16562252 2 BALL 1.5 48 1652181 1 BEARING, Ball

20 1652253 1 SPRING, Charge 5 439 1652277 4 CAPSCREW, Hex Hd.

Relief Valve 50 1652278 1 NAMEPLATE

21 1652255 i PLUG, Hex Hd. 5 51 1652279 1 BEARING, Needle 4

22 1652213 6 PLUG, Pipe 52 1656008 18 SISTON, {Comes in

23 1652231 1 BEARING, Ball Qty. of 9}

24 1652256 1 KEY, Woodruff 53 1656009 2 RETAINER

25 16522567 1 SHAFT, Pump 54 1656007 2 WASHER

26 1652258 1 PLATE, Swash 55 1656006 2 SPRING

27 1652226 3 PIN, Coiled Spring 3 56 1656005 2 WASHER

_28 1652258 1 PLATE, Thrust 57 1656004 2 RING, Retaining
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