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1. Converter Charging Pump
2. Transmission Charging Pump
3. Steering Pump

4. Hydraulic Pump .,
5. Bleeder Valve'.-
6. Output Yoke

Figure IA-2 Front View of D-500 Torque Converter

7. Bearing Lube Tubes
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ON I 'f'

D-500 TORQUE CONVERTER

KEY TO FIGURE IA-l

1. Driving Ring
2. Input Shaft Assembly
3. Bearing Spacer
4. Oil Seal
5. Front Housing
6. Pump MOuntingPlate Gasket
7. Pump Mounting Plate
8. Oil Seal
9. Driven Gear
10. Ball Bearing
11. Pump Mounting Plate
12. Pump Mounting Plate Gasket
13. Housing Gasket i

i4. Idler Gear
15. Idler Shaft Bearing
16. Idler Shaft
17. Capscrew
18. Idler Bearing Retainer
19. Capscrew
20. Ball Bearing
21. External Snap Ring
22. Driving Gear
23. Bearing Lock Nut
24. Input Shaft "0" Ring
25. Bearing Lockwasher
26. Ball Bearing .
27. Impeller Bearing Retainer
28. Retainer Screw
29. Gasket
30. Plate
;31. Converter Assembly Housing
32. Gasket

33. Impeller Wheel Assembly
34. Seal Carrier
35. Oil Seal __
36. Nose Piece
37. Rubber Element
38. Garter Spring .
'39. Retainer Washer
40. Compression Spring
41. Carbon Mating Ring
42. Mating Ring Washer
43. Internal Snap Ring
44. Roller Bearing
\P' External Snap Ring
~6. Yoke Retainer Assembly Plug
~7.Wheel Assembly
48. BalJ Bearing
~9. Spacer

~

O. Snap Ring
1. Nut
2. Clamp Plate
3. Output Yoke

~

4. Yoke Spacer
5. Oil Seal
6. Housing
57. Gasket
58. Tubing
59. Fitting
~O. Nipple
~1. Elbow
62. Tubing
63. Fittirig
64. Tubing
65. Tubing

,.
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re IA-3 Rear View of D-500 Torq.ue Converter

1. Power-Take-OffCovers 2. Drive Sprocket
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SECTION I

SPECIFICATIONS

CONVERTERTYPE:

Three stage converter.

TORQUEMULTIPLICATIONAT STALL:

Ratio - 4. 25:1
Stall speed - 1750RPM
Input speed - Maximum 2100RPM

• OIL SYSTEM:

Input pump: Positive displacement,
gear type

OIL PRESSURE:
Converter "In" at stall 70 P. S. I.
minimum, 90 P. S. I. maximum

OIL TEMPERATURE:

1800 F. to 2250 F. normal
2500 F. maximum safe continuous duty

OIL FILTER:

Full flow - remote mounted

OIL COOLER:

Remote mounted

WEIGHT:

7041bs. (dry)

GENERAL INFORMATION
D-500 TORQUE CONVERTER

..

The torque converter and fluid are used to
transmit power from the engine to the top shaft
of the transmission. The converter is mounted
to the engine flywheel housing and flywheel. It
is a three-stage torque converter. The conver
ter inputhousing contains gears which are driven
bythe input shaft attached to the converter. These
gears drive the main hydraulic pump, steering
pump, con v e r t e r and transmission charging
pumps. The pumps are mounted on the input
housing. These pumps provide oil flow any time
the engine is running.

The torque converter couples the engine to
the transmission. Understanding what a torque
converter does and how is does it is necessary
for success in isolating problems caused by the
torque converter.

The purpose of a torque converter is to
"multiply" the torque or twisting force produced
by the engine. The amount of load or resistance
that is applied to the output shaft of the torque
converter determines the extent to which the en
gine (or input) torque is multiplied. When the
load can be moved with just about the amount of
torque produced bythe engine, there is no torque
multiplication. However, when the load is in
creased, a re-routing of the fluid occurs within
the torque converter, resulting in an increase
of torque at the output shaft .

The torque converter has three basic parts,
i.e. the "impeller" or pump, whichis directly
driven by the engine and has a ring of metal
blades which turn in the converter fluid. The
"turbine" is made upof the three rings of blades
and is direct-connected to the transmission. The
third part is the "stator" or torque converter
housing andcontains twostationary sets ofblades.

When the impeller blades turn in the fluid
they actuate the first ring ofblades in the turbine,
from where the fluid is re-directed to the first
set of blades in the housing. These blades in turn
re-direct the fluid to the second set of blades in
the turbine. Thus, the fluid is directed and re
directed through all three sets of turbine blades.

Under normal running conditions, the action
of the impeller causes the turbine blades to turn
almost freely and the fluid passes through the
converter easily and quickly, striking each blade
at a slight angle. But, whena load is encountered,
the turbine slows down since it is directly con
nected to the transmission and the fluid strikes
the turbine blades at a sharper angle. As the force
of the fluid is relayed from the first to the sec
ond to the third ring of turbine blades, the output
torque accumulates until it is increased up to
five times the input torque.

The twisting force that accumulates as the
fluid is directed and re-directedfrom one turbine
blade to another is the output torque of the con
verter. Itbecomes greater with each increase in
the angle at which the fluid successively strikes
each set of blades in the turbine and housing.
Thus, the torque converter selects the proper
output torque for any load.

The torque converter, as covered by this
manual, is composed of four major parts: the
endplate, impeller, turbine wheel and the turbine
housing. It also incorporates several accessory
parts such as the charging pumps, oil filter,
pressure andtemperature gauges, the fluid cool
ing radiator and the connecting lines andhoses.

1-A3



GENERAL INFORMATION SECTION I

The converter is a flange type and is de
signed to be bolted directly to the flywheel hous
ing. A driving ring gear designed to take the
gear tooth drive is bolted to the engine flywheel.
This ring gear meshes with the driving spider
assembled to the converter input shaft. Although
this type of installation is used because of its
simplicity andease of assembly, it is not intended
to compensate for misalignment. Care must be
taken to make sure that eccentric or angular
misalignment does notoccur between the engine
and converter.

Inasmuch as the converter impeller absorbs
negligible power at cranking speed, direct con
nection to the engine does not complicate start
ing.

POWER-TAKE-OFF

The twopower-take-off gears are driven by
an idler gear that is driven by a gear on the in
put shaft. The converter, transmission, steer
ing andhydraulic pumps are mounted to the input
housing and receives its power from this source.

FLUID SYSTEM

This torque converter is used with a diesel
engine and uses diesel fuel as converter fluid.
The engine supply tank, therefore, serves as the
converter fluid reservoir.

Converter fluid is taken from the fuel tank
by the charging pump and is supplied to the con
verter. There is a constant flow of fluid between
the converter and the fluid cooler radiator.

Through a bleed line extending from the
highest point of the fluid cooler, a small amount
of fluid constantly bleeds back to the fuel tank
replacing the fluid beingdrawn out by the charg
ing pump. The tank is provided with an orifice
connected to the bleed line which permits the
expanded fluid to escape from the main fluid
circuit. This also serves as a means of rel iev
ing the fluid system of any entrapped air which
will naturally rise to the highest point in the
system where it is forced through the bleed line
to the fuel tank and then to the atmosphere.

The charging pump provides the basic pres
sure to the converter fluid. It also takes fluid
from the fuel tank. The filter is located between
the charging pump and the tank.

A relief valve is in the system set at 90
P. S. 1. Pressure over 90 P. S. 1. causes the re-

lief valve to compress the spring and by-pass the
excess flow of oil into the fuel tank. The relief
valve is put into the system to prevent excessive
pressures from being built up within the conver
ter. The normal fluid expansion is much less
than the capacity of the bleed line; consequently,
some ofthe fluid neededfor the converter opera
tion is continually being bled into the tank. Be
cause of this by-pass circulation system, all the
converter fluid periodically passes through the
filter.

..

A torque converter charging pressure of 75
P. S. 1. to 90 P. S. 1. at governed engine speed
indicates normal operation. If the gauge reading
flutters excessively or is less than 75 P. S. I. at
high idle, check filter element inthe pump sup
ply line filter or converter pressure regulator
setting.

The main fluid filter is located on the front
side of the main fuel tank and filter element
should be replaced every 500 hours of operation.
Extreme care must be taken during reassembly
of this filter. Any leak in this filter will result
in pulling air into the converter fluid system
while running.

When the converter is being used with a
diesel engine and the engine supply tank serves
as the converter fluid reservoir, the converter
fluid need not be changed. The fluid in the con
verter is constantly being recirculated and re
turns to the fuel tank and is used up by the en
gine as fuel. Never let the fuel tank get low on
fuel so the engine andconverter pumps will draw
air in the system. It will result in loss of power.

COOLING SYSTEM

A separate radiator has been provided to
cool the converter oil. This is also called an oil
cooler. The hot oil line extends from the outside
diameter of the converter (where the oil pres
sure is high)to the inlet of the oil cooler. Mter
passing through the oil cooler the oil returns to
the converter (where oil pressure is low). The
difference inoilpressure at the converter outlet
and inlet points is enough to circulate the oil
through the lines and oil cooler. The converter
temperature gauge indicates the temperature of
the oil leaving the converter. The operating tem
perature range is between 1800 F. to 2250 F.

Should temperature remain above 2250 F. ,
try to lower temperature by:

1. If the temperature rises above 2500 F. ,
decrease engine speed to 900 to 1000 R.P. M.
and shift into neutral and run the engine to cool
torque converter oil.

•
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SECTION I

n 2. If the temperature rises above 2500 F.
with the engine throttle still wide open and the
output horsepower becomes less than 70% of the
input horsepower, the cooling capacity of the
radiator oil cooler is exceeded. In the case of
low output speed, the next lower gear should be
engaged to reduce the torque requirements on
the converter shaft and allow its speed to build
up.

3. If already in lowest gear and converter
output shaft still pulls down, in the case of too
high speed on the output shaft, shift into a higher
gear to increase the torque and decrease the
speed requirement on this shaft. The converter
will always overheat when the engine throttle is
wide open and there is no load on the output
shaft to pull the speed down.

TROUBLE SHOOTING FOR THE D-500 TORQUE CONVERTER

1. Poor performance and overheating of
converter.

a. Probable cause:

1. Air in system
2. Low basic pressure
3. Inadequate cooling
4. Loss of fluid
5. Operating too long in low efficiency

range, overloading or over-speeding

b. Howto determine and correct:

1. Air in system.
Low basic pressure, overheating and
loss of pulling power are indications
of air in the system. Partially open the
bleed valve at the top of converter.
With the unit running, close valve when
a full stream of oil appears. If any air
is present, the source of the air inlet
to the system must be located.

36

1. Bleed Orifice 4. Filter Element
2. Return to tank 5. Seal
3. From Cooler 6. Cap, filter

Figure IA-4 Orfice Assembly

The orifice filter assembly is attached to
the top of the fuel tank under the radiator. The
filter in the orifice assembly should be cleaned
after every 200 hours of operation. The orifice

hole in the body of the orifice assembly is very
small and demands close attention when cleaning.
In addition to cleaning the filter, make sure the
orifice hole is also cleaned.

Make a very close check of all points
on the suction line from the tank and
filter to the charging pump. It is pos
sible to have an air leak in this line
while running, which may not show as
a oil leak with the unit shut down.

Check the pre s sur e line from the
charging pump through the oil regu
lator to the converter. A stop in this
line or a defective regulator would re
sult in depriving the converter of its
regular constant supply of fluid while
a portion is still bleeding out through
the orifice assembly. If the stoppage
should exist between the connection to
the pressure gauge and the torque con
verter, the pressure reading would be
normal or slightly high, while the actu
al pressure and fluid supply within the
converter would be low.

WARNING I
To insure proper bleeding of the sys
tem during operation, remove the
orifice assembly and clean the filter
and give particular attention to the
orifice hole in the body of the assem
bly.

2. Low basic pressure
This can be checked by direct reading
or with another pressure gauge in the
line. It should read between 70 P. S. 1.
and 90 P. S. 1. Check charging pump.
Check oil lines for leaks and restric
tions. Check for clogged filter, dirt in

I-A5



SECTION I

TROUBLE SHOOTING FOR THE D-500 TORQUE CONVERTER

relief valve and excess leakage (a
steady stream).

3. Inadequate cooling.

Check the oil cooler. It may be clogged
on the outside with dirt, bugs, leaves,
etc. In such cases it should be washed
and blown out with air. The fan opera
tion should also be checked to see that
there is no slipping of the fan belt.

4. Loss of fluid.

With system under pressure, check for
leaks at pipe connections, and gasket
joints onconverter. Check seal drains,
if leakage is e xc e s s i ve, (a steady
stream) the ground joint seal assembly
is damaged and requires replacement.

Check for leakage around input and out
put shafts. This may be caused by a
mislocated seal gasket which will not
allow the seal drain to function. The
oil drain holes in the seal assembly
and seal gasket must line up with the
drain hole in housing.

5. Operating too long in lowefficient range.

The cooling radiator is adequate to cool
the con v e r t e r fluid when operating
above 70% converter efficiency. How
ever, when the output shaft speed is
pulled down by being in too high a gear
for the dozer application with the en
gine throttle wide open, overheating is
developed in the converter. The cooling
capacity of the radiator is exceeded.
The lowgear in the transmission should
be engaged to reduce the torque require
ments on the converter output shaft and
allow its speed to build up.

NOTE

If already in lowest gear and con
verter output shaft still pulls down,
the converter and engine are either
overloaded or other trouble exists.
In the case of too high speed on the
output shaft, shift into a higher
gear to increase the torque and de
crease the speed requirement on
this shaft. The converter will al
ways 0 v e r h eat when the engine

throttle is wide open and there is
no load on the output shaft to pull
the speed down. This is caused by
the engine delivering full horse
power to the converter and nohorse
power being transmitted out of the
converter, resulting in full engine
horsepower being transformed into
heat in the converter.

1. Low output horsepower.

a. Probable cause:

1. Engine not coming up to rated perform
ance

2. Air in converter system
3. Low basic pressure in converter

b. Howto determine and correct:

1. Engine not comingup to rated perform
ance

Place t r an s m iss io n in highest gear
range and dig the blade into the ground
to hold the machine so that output shaft
of converter is stalled and will remain
stalled when engine throttle is opened
wide. Withthe engine throttle wide open
and the converter shaft stalled, mea
sure the engine rpm by the use of a
tachometer. If the engine does not climb
up to full stall speed, it is not develop
ing its full rated horsepower and should
be thoroughly checked by the engine
mechanic.

The full load governor speedof the en
gine is 2100 R. P. M. The stall speed of
engine is 1750 R. P. M. when the output
shaft of converter is stalled.

..
2. Air in system.

Use procedure listed in paragraph
1-B-1. (Poor performance and over
heating of converter.)

•

3. Low basic pressure.

Use procedure listed in paragraph
1-B-2. (Poor performance and over
heating of converter.)
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SECTION I

"
TROUBLE SHOOTING FOR THE D-SOO TORQUE CONVERTER

1. Excessive pressure

.. 1. Stuck piston in relief valve in charging
pump line.

constant check on converter opera
tion. Immediate recognition of an
abnormal reading may prevent a
breakdown. It is important, there
fore, whenever a gauge is found to
be faulty, it be immediately re
placed.

a. Probable cause:

t
NOTE Lub ric at io n of the torque converter end

bearings is supplied by the lube oil from the
transmission oil cooler and returns to the trans
mission supply.

The pre s sur e and temperature
gauges provide the operator with a

TORQUE CHART FOR P-6000 TRANSMISSION

•

TORQUEFT. LBS. FOR TORQUEFT. LBS. FOR
SIZE THREADS STD. HEAT TREATED SPECIAL HEAT TREATED

PER INCH SAE GRADE 5 SAE GRADE8
~ 10% ~ 10%

(Q
~

@ 00\
1/4 20 9 12

28 10 14

5/16 18 18 25
24 20 29

3/8 16 32 45
24 37 50

7/16 14 52 70
20 58 80

1/2 13 80 110
20 90 125

9/16 12 115 160
18 125 180

5/8 11 160 225
18 165 230

3/4 10 280 400
16 315 440

7/8 9 420 650
14 460 700

1 8 625 950
14 700 1050

Figure IA-5 Torque Chart for P-6000 Transmission
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Figure .1-2 Front View of D-400 Torque Converter

1. Eye Bolt
2. Pump Mounting Plate
3. Seal

4. Driven Gear
5. Front Housing
6. End.Plate Assembly

7. Yoke ,..
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SECTION I
D-400 TORQUE CONVERTER

2

14

23
53
54

~--------~~1~~---55

52

P663-18-1

Figure 18-1 Cutaway View of D-400 Torque Converter
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D-400 TORQUE CONVERTER

KEY TO FIGURE IB-I

1. Oil Seal 29. Retainer Washer
2. Bearing 30. Dowel Pin
3. Driven Gear 31. Oil Seal Ring
4. Pump Mounting Plate 32. Piston Ring Carrier
5. Pump Mounting Plate 33. Bearing
6. Pump Mounting Gasket 34. Retainer Washer
7. Capscrew 35. Setscrew
8. Split Washer 36. Capscrew
9. Capscrew 37. Bearing Spacer
10. Gasket 38. Snap Ring
11. Idler Shaft Bearing 39. Capscrew
12. Idler Shaft 40. Guide Wheel Assembly
13. Idler Shaft Screw 41. Turbine Final Wheel Assembly
14. Drive Ring 42. Impeller Wheel Assembly
15. Oil Seal 43. Output Flange
16. Ball Bearing 44. Capscrew
17. Snap Ring 45. Ball Bearing ..
18. Snap Ring 46. Ring Gasket
19. Idler Gear 47. End Plate Assembly
20. Capscrew 48. Seal Gasket
21. Driving Gear 49. Bearing Retainer
22. Drive Gear Key 50. Capscrew
23. Input Shaft 51. Oil Seal
24. Ball Bearing 52. Yoke Spacer
25. Bearing Retainer 53. Clamp Plate
26. Pipe Plug 54. Nut-27. Front Housing 55. Yoke Plug
28. Converter Housing Assembly 56. Yoke

57. Fitting Elbow

,,
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SECTION I

.~

Figure 18-3 Rear View of D-400 Torque Converter

1. Eye Bolt
2. Pump Mounting Plate
3. Seal

4. Driven Gear
5. Front Housing
6. Input Gear

7. Driving Gear ,..



SECTION I

SPECIFICATIONS

• CONVERTERTYPE:

t

Single stage, three element converter.

TORQUEMULTIPLICATIONAT STALL:

Ratio - 4. 88:1
Stall speed - 2100 rpm
Input speed - Maximum 2100 rpm

OIL SYSTEM:

Integrated with transmission.
Input pump: Position displacement,

gear type
Input pump capacity: 30 G.P. M.

@ 2100RPM

OIL PRESSURE:

Converter "In" at stall, 55 psi minimum
65 psi maximum

n
OIL TEMPERATURE:

1800 F. to 2250 F. Normal
2500 F. maximum safe continuous duty

OIL FILTER:

Full flow - remote mounted

OILCOOLER:

Remote mounted

WEIGHT:
667 lbs, (dry)

GENERAL INFORMATION
D-400 TORQUE CONVERTER

GENERAL•
The torque converter automatically varies

the output required at the transmission to meet
the changing load requirement of the machine.
Engine power is transferred by the converter
withlittle change in torque when the load is light.
Whena heavy load is encountered, the torque
multiplication becomes greater, but with a re
sulting loss of "PAYDOZER" speed. It is im
portant to note that the converter does not in
crease engine horsepower, but does increase
the amount of torque available at the transmis
sion.

The converter has three basic parts - the
impeller, which is driven by the ring attached .._
to the flywheel; the turbine wheel, which is con
nected through a flange to the output yoke; and
the guide wheel, which is connected to the main
housing andcontains a row of stationary blades,
sometimes called guideblades or reactor blades.
The three parts are contained in the main hous
ing which is filled with fluid. The fluid is main
tained at a constant pressure of 55 to 65 psi to
suppress vacuum pockets which form at the
blades under high fluid velocities. There is no
direct mechanical connection between the im
peller and turbine or guide wheel.

POWER-TAKE-OFF

The twopower-take-off gears are driven by
an idler gear that is driven by a gear on the in
put shaft. The converter, transmission, steer
ing andhydraulic pumps are mounted to the input
housingandreceives its power from this source.

OPERATION

The impeller draws fluid from the opening
surrounding the huband ejects it from its blades
at highvelocity. The turbine wheel blades com
pletely surround the impeller and receive the
full impact of this velocity. As it leaves the tur
bine blades, the fluid is turned by the housing and
strikes the blades of the guide wheel secured to
the housing. The guidewheel blades redirect the
fluid to the hub of the impeller completing the
cycle.

The torque multiplication is determined by
the speed of the turbine in relation to the im
peller. The fluidwill strike the turbine with more
force if the turbine is stationary then it will if
the turbine is moving in the same direction as
the impeller. When the turbine is rotating as
fast as the impeller, the fluid passes easily
through the turbine applying little or no force to
the blades. As the output shaft slows down, fluid
strikes the turbine blades with more force. The
maximum striking force of the fluid is reached
when the turbine is stopped. This occurs in the
tractor whenthe output shaft is stalled by a heavy
load.

I-Bll
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SECTION I

HYDRAULICS

The torque converter and oil are used to
transmit power from the engine to the top shaft
of the transmission. The converter not only
transmits engine torque but multiplies this torque
thus providing greater working force at the trans
mission.

The converter is attached to the engine fly
wheel housing and is driven by a drive ring
attached to the flywheel and is in motion anytime
the engine is rotating.

The converter contains gears which are
driven by an idler gear and a drive gear attached
to the converter hub. These gears drive the main
hydraulic pump, steering pump and the conver
ter and transmission charging pump.

Before the engine is started, all controls
should be in neutral position.

As soon as the engine begins to turn over,
the transmission and converter pump, located
on the torque converter housing, pick up the oil
from the transmission sump and directs it to the
primary and secondary control valve. This in
turn directs the lube oil through various pass
ages to the oil supply covers and clutch packs
through the oil passages in the shafts.

The lube oil lubricates the bushings, bear
ings, gears, clutch plates and all working parts
in the transmission. The oil also goes through
the converter orifice and back to transmission
sump. The clutch packs will be in neutral posi
tion until the range and directional valves have
been shifted to allow high pressure oil to enter
the clutch pack system.

External lines furnish the necessary connec
tions to hydraulically integrate the transmission
andconverter charging pump, cooler, converter
andthe transmission unit. The sump of the trans
mission acts as a reservoir for the converter
and transmission oil supply. A hose from the
transmission sump and filter connects to the

charging pump. The pump is mounted on the con
verter power-take-off housing.

The charging pump dis c h a r ge s the 0 il
through a hose to a full flowfilter and to the con
trol valve. The control valve regulates the oil
pressure to the directional and range valves
which control the clutch packs. The by-pass oil
from the transmission main control valve goes
through the converter valve to the cooler pipe
to the converter inlet. The converter discharges
the oil through the oil cooler and back to the con
verter. An orifice in the converter meters oil
out to lubricate the converter bearings and drains
back to the transmission sump. The by-pass oil
from the converter regulator valve returns to the
transmission sump.

The hydraulic system (figure 1B-4) of the
converter and the transmission consist of the
following basic assemblies:

1. An input pump driven by a gear train and
attached to the top front of the converter
housing. The input pump speed is at engine
speed. The input pump delivers 30 G.P. M.
at 2100 RPM pump speed.

2. Twovalves, bolted together on the transmis
sion, are the control valves.
a. Primary control valve for the clutches.
b. Secondary control valve for the converter.

3. Two control valve bodies:
a. Forward-reverse selector valve.
b. Range selector valve.

4. Accessories of the system consists of:
a. Sumpfilter contained in the transmission.
b. Externally mounted full-flow filter with a

by-pass valve set at 12 to 15 psi.

c. Oil cooler mounted externally.
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PREVENTIVE MAINTENANCE

A. Type refill.

Automatic Transmission Fluid Type "A"

B. Quantity for original fill - approximately 10
gallons.

C. Change periods.

(1)Oil change - 1000hours of operation
(2)Clean transmission filter oil screen -

1000hours of operation.
(3)Change external filter - 500 hours of

operation
(4)Change the oil and filter and clean the

oil screen whenever traces of dirt or the
effects of high operating temperatures
are present as evidenced by discolora
tion or strong odors.

(5)After anyinternal failure, change oil and
completely flush andclean the transmis
sion including filter, lines, oil cooler
andvalvebodies. If this is not done, there
is adanger offurther contamination from
foreign particles and more failures.

(6)Metalparticles inthe oil indicate a failed
or wearingpart andthe entire system and
units should be drained, flushed and
thoroughly cleaned.

(7)To drain the installation, remove the
drain plug at the bottom of the transmis
sion housing.

D. Oil level check.

1. Oil level shouldbe checkeddailyor at the
beginning of each shift.

2. Pre-start Check - To insure sufficient
oil in the system before starting the en
gine, remove dipstick from oil filler tube
by loosening the dipstick handle and re
move the dipstick. The oil level must
show on dipstick before the tractor is
worked. The dipstick is located on the
front ofthe transmission. The transmis
sion dipstick filler tube is accessible on
the right side of the tractor next to the
transmission forward output shaft.

3. Start The Engine - Operate the trans
mission con t r 0 1s momentarily. Then
shift to neutral. Make a second level
check with the oil hot and the engine

•

P663-11-5

Figure 11-5 D-400 Transmission Dipstick

operating at a low idle speed. The oil
level should not rise above the "Hot Full"
mark. Drain oil downto "Full" mark if
the level rises above "Full. " Replace the
dipstick and tighten its handle.

E. Operating Temperature.

1. Normal operating temperature - approx
imately 1800F.

2. Maximum operating temperature - ap
proximately 2500 F.

3. The operating temperature of the oil is
registered as the oil leaves the conver
ter and is read onthe temperature gauge
on the vehicle dash. Converter "Out"
temperature sender is located on the con
verter outlet tube on the left side of the
converter. (See figure 1B-6)

To cool the fluid in the converter, shift
the transmission to the next lower speed
range. Stall the converter in low gear by
applying the brakes and decrease engine
speed to idle. Shutdownthe engine if the
con ve r t e r temperature remains high.
Correct conditions that cause continual
high temperature readings before con
tinuing to work the machine.
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SECTION I

..

Figure 11-6 D-400 Temperature Sender

F. Operating Pressure.

1. Pressure checks should be made with
engine and transmission at a normal
operatingtemperature. Transmission oil
temperature shouldbe approximately 1800

F. to 2250 F.

2. Pressure checks should be made at full
power stall.

3. Clutch Pressure At Stall -
a. 220psi minimum - 250psi maximum
b. Registered by gauge on vehicle dash
c. Service gaugecan be attached to clutch

pressure tap located on main regula
tor valve body front t r an s m iss io n
cover. (See figure 1B-7)

2

..

•
P663-IB-7

1. Clutch pressure
2. Converter pressure

3. Inlet from pump
4. Outlet to converter

Figure 11-7 D-400 Regulator & Control Valve

4. Converter "IN" Pressure At Stall -

a. 55 psi minimum - 65 psi maximum

5. Lube Pressure At Stall -

a. 15 psi minimum - 40 psi maximim
b. Service gauge can be attached to lube

pressure at outer 1/8 pipe plug on
center oil supplycap. See figure 1B-8.

Figure 11-8 D-400 Lube Pressure

G. Stall Check.

1. A full power stall check is made to de
termine that the engine has rated power
andwhether the converter and transmis
sion are operating correctly.

Before makinga stall check, accel
erate the engine to 1000 rpm with
transmission in neutral. At 1000
rpm clutch pressure should read
220psi minimum. If it does not, Do
Not Make A Stall Check. If clutch
pressure is below this minimum,
the clutch will slip and burn at full
stall.

2. A Stall Check Is Accomplished By -

a. Engine, converter and transmission
operating at proper temperature.

b. Attach tachometer to engine tacho
meter drive receptacle.
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SECTION I

1. Cummins V12-525-CI located on
fuel injection pump.

2. GM - 12-Y-71 located on the end
of the blower housing above the
flywheel.

3. Lower blade to the ground. Apply brakes.

4. Run the engine to see that it will operate
at high idle.

a. Cummins (V12-525-CI) 2250 RPM
b. GM (12-Y-71) 2250 RPM

NOTE

The given values have a plus or minus
of 50 rpm.

7. Observe converter temperature gauge.
Do not exceed 2500 F. maximum conver
ter temperature.

H. Linkage Adjustments.

1. Range selector valve.

2. Forward and reverse selector valve.

a. The linkage should be adjusted to al
lowfree movement and a definite "de
tent" feel as the lever is moved from
oneposition to another. Linkage should
not bind or hold valves or levers be
tween "detent" position. Never posi
tion Between Detents.

5. Shift transmission to forward direction
and second range. I. External Lines.

6. Depress the accelerator to its maximum
position and record the engine rpm.

a. Stall speeds:

Cummins V12-525-CI
GM12-Y-71

2100 rpm
2100 rpm

NOTE

The given values have a plus or minus
of 50 rpm.

1. All external lines should be periodically
inspected for:

a. Loose fittings which allow oil leaks
or air leaks.

b. Damaged, collapsed or worn hoses.

J. External Wiring.

1. All external wiring should be periodically
inspected for loose connections and bro
ken or damaged wires.

•
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TROUBLE SHOOTING FOR THE D-400 TORQUE CONVERTER

Diagnostic Checks to be made when trouble occurs:

(1) Transmission sump oil level.
(2) Cleanliness of oil and oil filter.
(3) Air flow through oil cooler.
(4) Condition of all oil lines and fittings.
(5) Condition of all wiring and connections.
(6) Engine-converter stall speed.

(7) Proper linkage positioning of all valves
and levers.

(8) Converter and transmission oil pressures.
(9) All drive lines and mountingbrackets for

tightness.

, TROUBLE POSSIBLE CAUSE REMEDY

1. Lowtransmission sump 1. Addoil to proper level.
oil level.

2. Lowconverter "IN" pres- 2. (a) Check external lines for leaks.
sure at stall. (b)See low converter "IN" pressure.

3. Slipping direction or range 3. (a)Cross check direction and range
clutch. clutches by applying other clutches

High engine speed at to varify slipping.
converter stall. (b)Observe movement in drive line

between converter and transmission.
4. Foaming oil. 4. (a)Lowoil level.

(b)Water in oil.
(c)Oil line suction leak.
(d)Improper oil.
(e)Use type "A" Transmission Fluid.

1. Lowengine output. 1. Tune engine and check output.
2. Excessive oil in converter 2. (a)Converter pump hub seal worn.

housing. (b)Input pump seal failure.
Lowengine speed at (c)Excessive input pump wear.
converter stall. 3. Plugged or restricted 3. Clean or replace drain line.

torque converter
housing drain line.

1. Lowtransmission sump 1. Addoil to proper level.
oil level.

2. High transmission sump 2. Drain oil to proper level.
oil level.

3. Foamed oil. 3. (a)Check oil level.
(b)Air leaks in suction lines.
(c)Use type "A" Transmission Fluid.

Highoil temperature
4. Clogged oil cooler. 4. Clean oil cooler.
5. Lowconverter "IN" 5. See low converter "IN" pressure.

pressure.
6. Improper vehicle operation. 6. (a)Operate in correct range.

(b)Downshift into lower range.
(c)Remaining in stall too long.

7. Lowoil flow thru converter. 7. Check input pump for excessive wear.

1. Lowtransmission sump 1. Addoil to proper level.
oil level.

Lowconverter "IN" 2. External oil leak. 2. Check external lines for leaks.

pressure. 3. Converter regulator valve 3. (a)Clean and inspect valve body bore.
sticking. (b)Inspect valve spring.

4. Internal oil leak. 4. Overhaul converter.

•

•
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SECTION I c"

TROUBLE POSSIBLE CAUSE REMEDY

High converter "IN" 1. Stuck converter regulator 1. (a)Clean and inspect valve body bore.
pressure. valve. (b)Inspect valve spring.

1. Low oil level. 1. Correct oil level.
Low lube pressure. 2.Worn input pump. 2. Overhaul input pump.

3. Internal leaks. 3. Overhaul transmission.

High lube pressure. 1. Stuck main pressure 1. (a)Clean and inspect valve body bore.
regulator valve. (b)Inspect valve spring.

1. Low engine output. 1. See low engine speed at converter
Loss of power. stall.

2. Lowconverter "IN" pressur e ·2.See low converter "IN" pressure.

TORQUE CHART FOR P-6000 TRANSMISSION

TORQUEFT. LBS. FOR TORQUEFT. LBS. FOR
SIZE THREADS STD. HEAT TREATED SPECIAL HEAT TREATED

PER INCH SAE GRADE 5 SAE GRADE8

~ 10% ~ 10%

G) @@@\
1/4 20 9 12

28 10 14

5/16 18 18 25
24 20 29

3/8 16 32 45
24 37 50

7/16 14 52 70
20 58 80

1/2 13 80 110
20 90 125

9/16 12 115 160
18 125 180

5/8 11 160 225
18 165 230

3/4 10 280 400
16 315 440

7/8 9 420 650
14 460 700

1 8 625 950
14 700 1050

•

Figure IB-9 Torque Chart for P-6000 Transmission
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SECTION I

P-6000 TRANSMISSION

FORWARD & REVERSE CLUTCH ASSEMBI
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Figure IC-1Exploded View of the P-6000 Transmission
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P663-IC-2
Figure IC-2 Front"View of the P-6000 Transmission

4. Rear Output Flange
5. Sump Oil Screen
6. Transmission Drain

1. Nameplate
2. Input Flange
3. Range Pack Bearing COy,
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P663-IC-3
Figure IC-3 Cutaway View of the P-6000 Transmission
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P663-IC-4
Figure IC-4 Rear View of the P-6000 Transmission ,,

7. Breather
8. Forward & Reverse Control Valve
9. Range - 1st & 2nd Control Valve
10. Forward & Reverse Oil Supply Cover
11. Pump Discharge
12. Reverse Idler Bear-ingCover

13. From Cooler
14. To Cooler
15. Main Control Valve
16. Range Oil SupplyCover
17. Oil Level Dipstick
18. Filler Tube

19. Front Output Flange

--------- ----



SPECIFICATIONS

SECTION I

ROADSPEEDS(MPH) D-SOO

Range Forward Reverse
1 7.5 7.5
2 15.0 15.0

•
ROADSPEED (M.P. H.) D-400

RANGE FORWARD REVERSE

1 7 7
2 17 17

Rating:

Maximumgoverned input speed - 2100RPM

Clutches:

Two pair of self-adjusting multiple disc, oil
cooled clutches, containing sintered bronze
plates on steel backing.

Clutch Size:

1st and 2nd range clutch - 10.500
Directional clutch - 10. 500

Gearing:

Constant mesh-spur gear type.

Hydraulic System:

Oil Sump - Integral
Capacity - 10 gal.
Type Oil - SAEAutomatic Transmission Fluid

Type "A"
Oil Temperature - Operating 1800F. to 2250 F.

Maximum - 2500 F.
Oil Pressure - Clutch - 220 - 250 P. S. I.

Lube - 15 to 40 P. S. I.
Regulator Valve - Integral

Control Valve (converter) D-400
Control Valves - Directional - Integral

Range - Integral
Oil Filter - Integral in Sump
Oil Filter - Full Flow - Remote Mounted
Oil Cooler - Remote Mounted

Rear Outputs:
Doubledrop front and rear output flange.

Weight:
2400 lbs. (dry)

GENERAL INFORMATION

P-6000 Transmission

The P-6000 full power shift transmission
is designed to increase the useful range of the
torque converter by using the constant mesh
method of gearing with h yd r au 1i c actuated
clutches. In low range the converter and trans
missioncan deliver the most torque to the drive
train. As the torque demand grows less on the
converter, the transmission can be shifted into
the high range. The Frank G. Hough Co. has
attained flexibility in gear ratio selection along
with simplicity of construction and operation.
The P-6000 transmission incorporates gearing
ruggedly designed to "Take It" in the extreme
wide ranges and types of work performed in the
construction industry.

The P-6000 transmission has two speeds,
forward and two speeds reverse and has full
power shift in all ranges.

The P-6000 transmission makes use of the
countershaft typeof design. This merely means
that shafts are provided parallel to and driven
by the input shaft for transfer of power to the
output shaft. Gears mountedonthe parallel shafts
run free unless "clutched" to the shaft and there
bytransmit power into the power-flow, develop
ing a particular ratio or speed.

Two pair of self -adjusting multiple disc, oil
cooled clutches, containing s inte red bronze
plates on steel backing.
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SECTION I

P-6000 RANGE CLUTCH
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Figure IC-5 Cutaway View of the P-6000 Range Clute'"
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SECTION I

- KEY TO FIGURE IC-5

I. Dowelpin 11. High gear oil passage 21. Bronze plate
2. Cylinder 12. Lube oil passage 22. Steel plate
3. Spring guide pin 13. Lowgear oil passage 23. Snap ring
4. Piston return spring 14. Shaft 24. Belleville springs.. 5. Spacer 15. Bolt 25. Thrust washer
6. Snap ring 16. Backing plate 26. Nut
7. Bearing 17. Ring inner 27. Gear (high range)
8. Gear (range input) 18. Piston (low range) 28. Gear (range input).. 9. Thrust washer 19. Ring outer 29. Retainer
10. Gear (low range) 20. Spring retaining plate

CLUTCH OPERATION

In order that we may fully understand the
operation of the P-6000 clutch packs, we must
first knowthe component parts which make up
a clutch pack and their function.

Each clutch pack assembly is actually two
clutches on one shaft (14). This shaft has three
oil passages, one for first gear clutch (13), one
for secondgear clutch (11), and one for lube oil
(12). The lubeoil lubricates the gears, bushings
and bearings (7). It also cools the component
parts in the clutch packs and the transmission.

There are twosets of clutches in the trans
mission. Forward and reverse d ire c t ion a I
clutches are onthe top shaft. The first and sec
ond range clutches are in the center of trans
mission. The lower shaft is the output shaft. All
the gears are in mesh all the time.

Splined to the shaft is a doublecylinder (2).
It is held inplace by two snap rings. The cylin
der has a hole in each side with a ball check to
hold pressure in the cylinder cavity when under
pressure.

With no pressure in the cylinder, the ball
drops off of its seat and throws the oil from the
cylinder cavity. Before the piston is assembled
into the cylinder, it is fitted with steel Multiseal
rings in the ID (17) and OD (19) grooves with
expanders behindthe steel rings to hold the rings
out against the cylinder to form a perfect seal.
Thepiston return springs (4)are to push the pis
ton back into the cylinder and push the oil out of
the cylinder cavity.

Each clutch has a cylinder (2), a piston (18)
with the seal rings (17 -19), gears (1i)<~r7),
bronze (21) and steel (22)plates.

Uponapplication of a clutch, the range se
lector valve or the directional valve, depending
on which clutch is to be applied, directs high
pressure oil through the oil supply passage into
the clutch shaft (14) to the piston and cylinder
cavity. This piston immediately moves toward
the spring retaining plate (20) and compresses
the piston return springs (4). This pushes the
stack of clutch plates against the backing plate
(16). There are a total of ten bronze plates and
nine steel plates per clutch. One bronze, one
steel, etc., the last plate wouldbe bronze.

The bronze plates are splined to the clutch
gears (10-27). The clutch gear is supported on
the shaft by bushings. Whenever the clutch is
not under pressure, the bronze plates and clutch
gears turn independent of the shaft. There are
twelve Belleville springs (24)between each pair
of steel plates, stacked on three bolts (15) (120°
apart). The Belleville springs separate the steel
plates. The bronze plates are free to spin with
the gear whenever the clutch is released. The
backing plates (16)are assembled on the splines
of the ODof the cylinder. Six bolts are used to
hold the clutches together. Each clutch shaft has
three sealing rings at the endof the clutch shaft.
The clutch oil supply and bearing cap supplies
the oil to the clutch shaft, sealed by the sealing
rings.
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P663-IC-6

1. Input Yoke
2. Output Yoke
3. Range Input Gear
4. Input Forward Gear
5. High Range Gear
6. High Range Output Gear

7. High Range Clutch
8. Forward Clutch
9. Reverse Clutch
10. Low Range Clutch
11. Low Range Gear
12. Reverse Input Gear
13. Input Shaft

Figure IC-6 Gear Train

Figure IC-7 Neutral

10 11

14. Idler Gear
15. Range Shaft
16. Range Input Gear
17. Low Range Output Gear
18. Output Yoke
19. Output Shaft

P663-IC-7
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SECT N I

TRANSMISSION OPERATION

The P-6000 transmission utilizes two double
clutches, one directional clutch assembly and
one range clutch assembly, mounted between the
necessary gears and shafts to produce two speeds
forward and two speeds reverse. Identical gear
ratios exist in each range regardless of the
direction. Engagement of twoclutches, a direc
tion clutch and a range clutch is necessary to
achieve a particular overall drive ratio. Direc
tional clutches impart either clockwise input
rotation or counter clockwise input rotation to
the range clutches. Range c 1ut c h e s impart
through their respective gear ratios and rotation
to the output shaft.

This is a full power shifting transmission
and is designed to be shifted from range to range
under full power.

A. Forward ToReverse Shift. A directional
shift should be made after the vehicle movement
has stopped. Before making a shaft change direc
tion' STOP!

B. Upshifting. To start the vehicle moving,
select a range sufficient to give satisfactory
movement as the vehicle approaches its maxi
mum speed in that range. Then shift to the next
range. As an example: To move the tractor with
out trying to work it, there is no need to start in
first range.

C. Downshifting. Downshifting under load
is doneunder full power. Whenever vehicle speed
is reduced below the maximum speed of the low
er range, downshiftto the lower range. !fa down
shift is required and the vehicle speed is above
the maximum speed of the lower range, apply
the vehicle service brake until the vehicle speed
is less than the maximum speed of the range to
which you are shifting. Never downshift to a
range at a higher speed than that range can ob
tain.

The two forward and two reverse paths
through the transmission are as follows:

NEUTRAL

In "neutral" no power is imparted from the
transmission input to the output. See Figure
( IC-7). Engagement of a direction and a range
clutch is necessary for a particular drive ratio .
"Neutral" does not allow main oil pressure to
engage either a direction or range clutch. There
fore, a drive through the transmission does not
exist in the neutral position .

•

•
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Figure IC-8 Forward, lst Gear
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P663-IC-9

•

Figure IC-9 Forward, 2nd Gear
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TRANSMISSION OPERATION

FORWARD, lst GEAR

Input rotation is received through the input
shaft by the forward clutch cylinder (See Figure
IC-8). Forward clutch engaged imparts input
rotation to the forward clutch gear which drives
the first range input gear, first range clutch
shaft and clutch cylinder counter input rotation.

First range clutch engaged sends counter
engine rotation to the first clutch gear. First
clutch gear drives the output shaft gear and out
put shaft engine rotation.

FORWARD, 2nd GEAR

Input rotation is received through the input
shaft by the forward clutch cylinder. (See Fig
ure IC-9).

•

Forward clutch engaged imparts input rota
tion to the forward clutch gear which drives the
second range input gear, second range clutch
shaft and clutch cylinder counter input rotation.

•
Second range clutch engaged sends counter

engine rotation to the second clutch gear. Second
clutch gear drives the output shaft gear and out
put shaft engine rotation.
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Figure IC-10 Reverse, 1st Gear

P663-IC-11
•

Figure IC-11 Reverse, 2nd Gear
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TRANSMISSION OPERATION

REVERSE, lst GEAR

Inputrotation is received by the input shaft.
Reverse clutch is engaged and reverse clutch
gear drives the reverse idler gear. (See Figure
IC-IO). The reverse idler sends input rotation
into the first shaft drive gear. The first shaft
drive gear delivers input rotation to the first
range clutch cylinder andfirst range engagement
delivers input rotation to the first clutch gear.
First clutch gear imparts counter input rotation
to the output shaft.

REVERSE, 2nd GEAR

•

Inputrotation is received by the input shaft.
Reverse clutch is engaged and reverse clutch
gear drives the reverse idler gear. (See Figure
IC-11). The reverse idler sends input rotation
into the second shaft drive gear. The second
shaft drive gear delivers input rotation to the
second range clutch cylinder and second range
engagement delivers input rotation to the second
clutch gear. Second clutch gear imparts counter
input rotation to the output shaft.
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SECTION I

HYDRAULICS

External lines furnish the necessary con
nections to hydraulically integrate the separately
mounted transmission charging pump, cooler,
converter bearings and the transmission unit.
The sump of the transmission acts as a reser
voir for the system's oil supply. A hose from
the transmission sump and filter connects to
the charging pump opening. The pump is moun
ted onthe converte r power- take -offhousing. The
chargingpumpdischarges the oil through a hose
to a full flowfilter and to the control valve. The
control valve regulates the oil pressure to the
directional and range valves which control the
clutch packs. The bypassed oil from the control
valve goes to the oil cooler, then returns to the
control valve adapter and to the transmission
lube system. The converter bearings are lubri
cated bylube oil. Thehose is connected to a tee
in the cooler to control valve line. Oil from the
converter bearings drains back to the transmis
sion sump.

Gears are splash lubricated. Lube oil is
directed through the main valve. The main valve
furnishes lubeoil andlubepressure for all range
and direction clutch plates. The lube oil lubri
cates and cools the clutch plates as it passes
throughthe holes in the clutch gear into the back
ing plate cavity and through the passage holes in
the backing plate to sump.

.. Before the engine is started, all controls
should beplaced in the neutral position. As soon
as the enginebegins to turn over, the transmis
sionpump, located onthe torque converter hous
ing, picks upthe oil from the transmission sump
anddirects it to the main contro1valve. This in
turn directs the lubeoil throughvarious passages
to the oil supply covers and clutch packs through
the oil passages in the shafts.

•

The lube oil lubricates the bushings, bear
ings, gears, clutch plates and all working parts
inthe transmission. The lube oil also lubricates
the bearings in the torque converter. The lube
oil also goes through the oil cooler, where it is

cooled and returns to the control valve and back
to the transmission sump. The clutch packs will
be in neutral position until the range and direc
tional valves have been shifted to allow high
pressure oil to enter the clutch pack system.

Whenthe range selector valve is positioned
in one of two ranges, main oil pressurizes the
piston of that range to engage the clutch plates.
By positioning the forward-reverse selector
valve to either forward or reverse, main pres
sure actuates the piston of the direction clutch
desired for the proper directional movement of
the vehicle.

Shifting from range to range or from for
ward to reverse redirects main oil to the range
or direction desired.

1. The charging pump is driven by a gear
train in the converter input housing. The pump
speed is the same as engine speed. The charg
ing pumpdelivers 15GPMat 2100R. P. M. pump.
speed(D-500). 30 GPMat 2100RPM (D-400)

2. One control valve regulates the trans
mission clutch pressure.

a. Clutch pressure regulator valve.
b. By-pass oilfrom the control valve flows

through the lube system.

3. Twocontrol valve bodies .

a. Forward-reverse selector valve.
b. Range selector valve.

4. Accessories of the system consists of:
a. Sump filter contained in the trans

mission sump.
b. A full flow filter mounted externally.

(1) Full flow filter contains a bypass
valve set at 12 to 15 psi bypass
pressure.

c. Oil cooler mounted externally(D-500).
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PREVENTIVE MAINTENANCE

1. OIL

A. Basic.

Description: Shouldbe a Automatic Trans
mission Fluid Type "A"

B. Quantity for original fill - approximately 10
gallons.

C. CHANGE PERIODS

(1) Oil change - 1000hours of operation
(2) Clean transmission filter oil screen -

1000hours of operation.
(3)Change external filter - 500 hours of

operation
(4)Change the oil and filter and clean the

oil screen whenevertraces of dirt or the
effects of high operating temperatures
are present as evidenced by discolora
tion or strong odors.

(5)After anyinternalfailure, change oil and
completely flush andclean the transmis
sion including filter, lines, oil cooler
andvalvebodies. If this is notdone, there
is adangeroffurther contamination from
foreign particles and more failures.

(6)Metalparticles inthe oil indicate a failed
or wearingpart andthe entire system and
units should be drained, flushed and
thoroughly cleaned.

(7)To drain the installation, remove the
drain plug at the bottom of the transmis
sion housing.

D. OIL LEVEL CHECK

1. Oil level shouldbe checkeddailyor at the
beginningof each shift.

2. Pre-start Check - To insure sufficient
oil in the system before starting the en
gine, remove dipstick from oil filler tube
by loosening the dipstick handle and re
move the dipstick. The oil level must
show on dipstick before the tractor is
worked. The dipstick is located on the
front ofthe transmission. The transmis
sion dipstick filler tube is accessible on
the right side of the loader next to the
transmission forward output shaft.

3. Start The Engine - Operate the trans
mission con t r 0 I s momentarily. Then

Figure IC-13 Transmission Dipstick

shift to neutral. Make a second level
check with the oil hot and the engine
operating at a low idle speed. The oil
level should not rise abovethe "Hot Full"
mark. Drain oil downto "Full" mark if
the level rises above "Full. " Replace the
dipstick and tighten its handle.

E. Operating Temperature ..

1. Normaloperatingtemperature - approx
imately 1800 F. to 2250 F.

2. Maximum operating temperature - ap
proximately 2500F.

3. The operating temperature of the oil is
registered as the oil leaves the conver-

i
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SECTION I
ter and is read on the temperature gauge
on the vehicle dash. Converter "Out"
temperature check is located on the con
verter outlet tube on the left side of the
converter. (See figure IC-14)

4. To cool the fluid in the converter, shift
the transmission to the next lower speed
range. Stall the converter in low gear by
applying the brakes and decrease engine
speed to idle. Shut downthe engine if the
con ve r t e r temperature remains high.
Correct conditions that cause continual
high temperature readings before con
tinuing to work the machine.

F. Operating Pressure

1. Pressure checks should be made with

1. Clutch pressure 2. Lube pressure

Figure IC-15 D-500 Main Regulator Valve

engine and t ran s m iss ion at a normal
operating temperature. Transmission oil
temperature shouldbe approximately 1800
F. to 2250 F.

&
2. Pressure checks should be made at full

power stall.

•
3. Clutch Pressure at Stall -

a. 220psi minimum - 250psi maximum
b. Registered h1ygauge on vehicle dash
c. Service gaugecan be attached to clutch

pressure tap located on main regula
tor valve body front t ran s m iss io n
cover. (See figure IC-15).

n 4. Converter "IN" Pressure At Stall -
a. 70 psi minimum - 90 psi maximum

5. Lube Pressure At Stall -
a. 15 psi minimum - 40 psi maximum
b. Service gauge can be attached to lube

pressure tap on right top side of the
adapter plate back of main regulator
valve. (See (2) figure IC-15).

G. Stall Check

1. A full power stall check is made to de
termine that the engine has rated power
andwhether the converter and transmis
sion are operating correctly.

Before makinga stall check, accel
erate the engine to 1000 rpm with
transmission in neu t r a 1. At 1000
rpm clutch pressure should read
220psi minimum. If it does not, Do
Not Make A Stall Check. If clutch
pressure is below this minimum,
the clutch will slip and burn at full
stall.

2. A Stall Check Is Accomplished By -
a. Engine, converter and transmission

operating at proper temperature.

b. Attach tachometer to engine tacho
meter drive receptacle.

1. Cummins VT-12 located on fuel
injection pump.

2. GM- 16V71 located on the end of
the blower housing above the fly
wheel.

3. Lowerblade to the ground. Apply brakes.

4. Run the engine to see that it will operate
at high idle.

a. Cummins VT-12,
b. GM 16'171,

2250RPM
2250RPM

NOTE

The given values have a plus or mi
nus of 50 rpm.

5. Shift transmission to forward direction
and second range.
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Cummins VT-12,
GM 16V71,

1750 rpm
1750 rpm

a. The linkage should be adjusted to al
lowfree movement and a definite "de
tent" feel as the lever is moved from
one position to another. Linkage should
not bind or hold valves or levers be
tween "detent" position. Never posi
tion between detents.

6. Depress the accelerator to its maximum
position and record the engine rpm.
a. Stall speeds:

NOTE
1. External Lines.

The givenvalues have a plus or mi
nus of 50 rpm.

7. Observe converter temperature gauge
anddonot exceed 2500 F. maximum con
verter temperature.

1. All external lines should be periodically
inspected for:
a. Loose fittings which allow oil leaks

or air leaks.
b. Damaged, collapsed or worn hoses.

H. Linkage Adjustments. J. External Wiring.

1. Range selector valve. 1. All external wiring should beperiodically
inspected for loose connections and bro
ken or damaged wires.2. Forward and reverse selector valve.
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SECTION I •TROUBLE SHOOTING FOR THE P-6000 TRANSMISSION

Diagnostic Checks to be MadeWhenTrouble Occurs:

(1) Transmission sump oil level.
(2) Cleanliness of oil and oil filter.
(3) Air flow through oil cooler.
(4) Condition of all oil lines and fittings.
(5) Condition of all wiring and connections.
(6) Engine-converter stall speed.

(7) Proper linkage positioning of all valves
and levers.

(8) Converter and transmission oil pressures.
(9) All drive lines and mounting brackets for

tightness.

•

TROUBLE POSSIBLE CAUSE REMEDY

1. Lowtransmission sump 1. Addoil to proper level.
oil level.

2. Slipping direction or range 2. (a) Cross check direction and range
clutch. clutches by applying other clutches

to varify slipping.
(b) Observe movement in drive line

High engine speed at between converter and trans-
converter stall. mission.

3. Foaming oil. 3. (a) Lowoil level.
(b) Water in oil.
(c) Oil line suction leak.
(d) Improper oil. Use type "A" trans-

mission fluid.

Low engine speed at 1. Lowengine output. 1. Tune engine and check output.
converter stall.

1. Lowtransmission sump 1. Addoil to proper level.
oil level.

2. High transmission sump 2. Drain oil to proper level.
oil level.

3. Foamed oil. 3. (a) Check oil level.

High oil temperature (b) Air leaks in suction lines.
(c) Use type "A" transmission fluid.

4. Cloggedoil cooler 4. Clean oil cooler.
5. Improper vehicle operation. 5. (a) Operate in correct range.

(b) Downshift into lower range.
(c) Remaining in stall too long.

6. Lowoil flow thru converter. 6. Check input pump for excessive wear.

1. Lowtransmission sump 1. Addoil to proper level.
oil level.

2. Cloggedoil filter screen. 2. Remove and clean.
3. Foamed oil. 3. Eliminate air leak into pump suction

line.
4. Improper linkage adjust 4. (a) Free linkage and adjust.

ment. (b) Check selector valve positioning.

Slowor erratic clutch 5. Lowclutch pressure. 5. See low clutch pressure.
6. Clutch pressure regulator 6. (a) Clean and inspect valve body bore.engagement. valve stuck. (b) Inspect valve spring.
7. Internal oil leaks. 7. (a) Cross check clutches by applying

other clutches.
(b) Damaged or worn seals in clutch

pack.
(c) Damaged oil transfer tubes.
(d) Damaged or worn shaft seals.
(e) Overhaul transmission.
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TROUBLE POSSIBLE CAUSE REMEDY

1. Improper main pressure 1. (a) Clean and inspect.
High clutch pressure. regulator valve operation. (b) Inspect spring.

(c) Inspect valve bore.

1. Low transmission sump 1. Add oil to proper level.
oil level.

2. Clogged oil filter or trans- 2. Clean and/or replace.
mission sump oil screen.

3. Foamed oil. 3. (a) Eliminate air leaks in suction
line.

(b) Tighten fittings.
(c) Check oil level.

Low clutch pressure.
(d) Use type "A" transmission fluid.

4. External oil leaks. 4. Check external oil lines.
5. Improper clutch pressure 5. (a) Clean and inspect.

regulator valve operation. (b) Inspect spring.
(c) Check valve body bore.

6. Worn input oil pump. 6. Overhaul input oil pump.
7. Internal oil leaks. 7. (a) Watch for excessive pressure dro

in a specific direction or range
clutch.

(b) Overhaul transmission.

1. Low oil level. 1. Correct oil level.
Low lube pressure. 2. Worn input pump. 2. Overhaul input pump.

3. Internal leaks. 3. Overhaul transmission.

1. Air in converter system. 1. Bleed converter system.
2. Low engine output. 2. See low engine speed at converter

stall.
3. Lowconverter pressure. 3. Check converter system.
4. Direction or range selector 4. (a) Check linkage.

valves inoperative. (b) Disassemble valve bodies and
inspect.

Loss of power. 5. Improper vehicle operation 5. Operate in proper range for load
and terrain.

6. Foaming oil. 6. (a) Correct oil level. Use type "A"
transmission fluid.

(b) Check for air leak in suction line.
7. Slipping clutches. 7. See low clutch pressure.
8. Vehicle brakes dragging. 8. (a) Adjust brakes.

(b) Check brake linkages.

Iv« le drives in one 1. Failed directional clutch. 1. Overhaul transmisssion.
[direction and creeps in
[that direction in neutr a.
[but stalls when shifted
to the opposite
direction.

Vehicle drives in one 1. Failed range clutch. 1. Overhaul transmission.
range but stalls when
shifted to another
range.
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TROUBLE POSSIBLE CAUSE REMEDY

All range pressures 1. Directional selector valve 1. Adjust linkage.
normal in one linkage out of adjustment.

all low in opposite 2. Internal oil leaks in forward 2. Overhaul transmission.
direction. or reverse clutch.

Low clutch pressure 1. Linkage out of adjustment. 1. Adjust linkage.
in one range clutch 2. Internal oil leaks in 2. Overhaul transmission.
in either direction. clutch.

TORQUE CHART FOR P-6000 TRANSMISSION

TORQUE FT. LBS. FOR TORQUE FT. LBS. FOR

SIZE THREADS STD. HEAT TREATED SPECIAL HEAT TREATED
PER INCH SAE GRADE 5 SAE GRADE8

~ 10% ~ 10%

G7 @@ 00\
1/4 20 9 12

28 10 14

5/16 18 18 25
24 20 29

3/8 16 32 45
24 37 50

7/16 14 52 70
20 58 80

1/2 13 80 110
20 90 125

9/16 12 115 160
18 125 180

5/8 11 160 225
18 165 230

3/4 10 280 400
16 315 440

7/8 9 420 650
14 460 700

1 8 625 950
14 700 1050

Figure IC-16 Torque Char. for P-6000 Transmission Torque
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P663-2-0

•

Figure 2-0 Pictorial Index

II-I



SECTION II

D-500 TORQUE CONVERTER

..
TABLE OF CONTENTS

SECTION i',., INPUT HOUSING ASSEMBLY

Disassembly Pages II-2A thru II-6A
Reassembly Pages II-7A thru II-8A

SECTION _'1:1 END PLATE ASSEMBLY

Disassembly Pages II-lOB thru II-12B
Reassembly Page II-13B

SECTION 1'«. TURBINE HOUSING ASSEMBLY

Disassembly Pages II-14C thru II-17C
Reassembly Pages II-18C thru II-19C

SECTION 1'1.1 IDLER GEAR BEARING

Disassembly Pages II-20D thru II-21D
Reassembly Page II-22D

SECTION-'I' COVER SEALS

Disassembly Page II-23E
Reassembly Page II-24E

SECTION I'" P.T.O. GEARS & BEARINGS
Disassembly Page II-25F
Reassembly Page II-26F

SECTION_ INPUT HOUSING SEAL

Disassembly Page II-27G
Reassembly Page II-28G

SECTION _'1:1 MATING RING & WASHER

• Disassembly and Reassembly Page II-29H

n

SECTION I'" BEARING, RETAINER, & SEAL CARRIER
Disassembly Pages II-30J thru II-31J
Reassembly Pages II-32J thru II-33J

SECTION I'ii DISASSEMBLY & REASSEMBLY CHARGING PUMPS
Converter Charging Pump (Cummins) Page II-34K
Transmission Charging Pump (Cummins) Page II-35K
Converter Charging Pump (G.M.C. ) Page II-36K
Transmission Charging Pump (G.M.C.) Page II-37K

PICTORIAL INDEX Page 11-1

11-1



SECTION II
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INPUT HOUSING

Disassembly

TABLE OF CONTENTS

Pages II-3A thru II-6A

Reassembly Pages II-7A thru II-SA

•

II-2A



________________________ ~S~E~CT~,=O~N~,~, elll
DISASSEMBLYof Input Housing

•

Figure 2A-l

Figure 2A-2

.,

Figure 2A-3

Remove two tubings (1 & 2)on outside of the
converter. Remove the bleeder valve (3).

Remove twelve capscrews (1) retaining the
input housing (4) to the end plate (3).
punch mark (6)as shown, all housings to
proper location of the housings when they are
assembled. Use a suitable hoist and small chain
(2) to remove turbine housing and block up the
input housing (4) on a clean bench with the input
drive gear down, as shown in Figure 2-A3. Re
move old gasket (5).

Remove external snap ring (1). Remove
capscrews on power-take-off covers (2).

ll-3A



SECTION II
DISASSEMBLYof Input Housing

Figure 2A-4

Figure 2A-S

Figure 2A-6

Use a suitable puller (1) to remove the in
ner bearing race (2) from input shaft (3). Re
move large "0" ring (4).

Remove the driving gear (1) from input
shaft (2).

Remove snap ring (1) from the input shaft
(2).



SECTION II •_DISASSEMBLYof Input Housing

Figure 2A-7

Figure 2A-8

n Figure 2A-9

Tap or press the input shaft assembly (1)
from the input housing (2) using a plastic ham
mer (3) or an arbor press.

Remove input shaft bearing (1). (On later
models, a snap ring must be removed before
bearing can be removed.)

Remove oil seal (1). Remove 1/2 inch cap
screw (3) retaining the idler shaft (2). Remove
the capscrews (4) on the pump mounting plates.
The capscrews shown have copper washers on
them to seal the oil from seeping through the
capscrew threads.

ll-5A
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SECTION II
DISASSEMBLY of Input Housing

Figure 2A-10

Figure 2A-ll

Screw two capscrews (2)into idler shaft (3)
so puller (1) can be attached to the shaft while
shaft (3)is being pulled. Remove idler gear (4).

Overhaul if bearing or gear are to be re
placed. Refer to Section D, Page II-21D.

When removing the pump mounting plates
(1), punch mark all four plates and housing to
identify their location when reassembling. Re
move covers (1), gaskets (3) and gear assem
blies (4). To remove and replace oil seals (2)
from covers (1),refer to Section E, Page II-23E.

If gears (4) or bearings (5) are to be re
placed, refer to Section F, Page II-25F.

II-6A
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SECTION II
REASSEMBLYof Input Housing

Figure 2A-12

Figure 2A-13

•

ft. Figure 2A-14

11-7A

The lower covers (4) can now be installed
with new seals, gears, bearings and upper
covers. Install capscrews and washers. Apply
a liberal amount of grease to lips of seals. In
stall gear assembly (3) into housing, enter into
seal. Install gaskets (2), cover (1) and cap
screws. Install two copper washers on lower
two capscrews on each cover. Torque to 32 ft.
Ibs.

Place input housing (4) in arbor press (1).
Install bearing (3) in housing with press attach
ment (2) on outer race of bearing, press the
bearing to the bottom of the bore in the housing
(4). Install a snap ring in the later housing to
secure the bearing.

Place input housing (5) in arbor press (1).
Install idler gear assembly (4) in housing. Line
up idler shaft (3)through housing and gear bear
ing. Place press attachment (2) on idler shaft
(3). Press shaft to the bottom of the housing
bore. Install the shaft bolt and torque to 80 ft.
lbs.

_.



SECTION II
REASSEMBLYof Input Housing

Figure 2A-15

Figure 2A-16

Figure 2A-17

Place input shaft (4)in arbor press (1). In
stall bearing inner race (3) on shaft (4) with
press attachment (2). Press inner race on shaft.

Install input shaft (1) into housing bearing
(4). Install snap ring (3)with a snap ring pliers
(2). Block housing up with blocks.

Install drive gear (4) on shaft splines. In
stall "0" ring (3) into groove in shaft. Install
snap ring (2) with a snap ring pliers (1) to se
cure bearing race.

The housing (6) should be placed on blocks
or shaft andbearing (5)will push up as the photo
graph indicates.

rr-sx
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SECTION •
END PLATE
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SE
DISASSEMIL Y of End Plate

Figure 21-1

Figure 21-2

•

n Figure 21-3

IT-UB

Remove three lube tubings from end plate
(4);

1. Retainer to end plate tubing.
2. Impeller bearing lube tubing.
3. Front seal drain tubing.
4. End plate.

Unlock the bearing lockwasher (3). Install
spanner wrench (1) to nut (2). Tap wrench with
bronze hammer if necessary to loosen lock nut
(2).

To remove endplate (1), remove twenty...two
nuts (2) and washers (3) and two special ;bOlts.



'i. SECTION II
DISASSEMBLY of End Plate

P663-21-4

Figure 2B-4

Figure 2B-5

Figure 2B-6

Install two capscrews as jackscrews (2) to
remove the end plate (1) from the turbine hous
ing (4). Discard "0" ring gasket (3) when end
plate is removed.

To remove impeller wheel (3), remove nut
and lockwasher. Drive or press the impeller
wheel from end plate (2)with a driver (1) and/ or
a pressor a brass hammer. Do not let impeller
wheel drop or bend.

The impeller wheel has a carbon mating
ring (2) and a rubber mating ring washer to be
serviced. Refer to Section H, Page II-29H.

Checkseal carrier, if seal needs servicing.
Refer to Section J, Page II-33J.

11-12B



SECTION II
REASSEMBLY of End Plate

Figure 2B-7

Figure 2B-8

Figure 28-9

Support impeller wheel assembly (3)inpress
(4). Lower end plate assembly (2)over impeller
assembly. Press attachment (1) on inner race
of bearing until the bearing seats.

Install the impeller lockwasher (3) withlock
nut (2). Tighten the lock nut (2) securely with
spanner wrench (1). Torque nut to 900 ft. lbs.
and lock the washer in slot in nut.

Install the three tubings:

1. Retainer to end plate tubing.
2. Impeller bearing lube tubing.
3. Front seal drain tubing.

rJ

:.j;

" .'
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SECTION •
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Figure 2C-l

Figure 2C-2

•

-~.•.~ Figure 2C-3

II-15C

Remove the yoke nut (1)and washer (2). Re
move the yoke (3) from the converter housing
(4).

Remove the yoke spacer (1).

Remove six capscrews (1)from the Seal re
tainer (2). Install two capscrews into the jack
screw tapped holes in the retainer (2). Screw
jackscrews (3)into the seal retainer (2). Remove
long spacer not shown. Clean drain pipe (5) in
converter assembly housing.



SE ION II
DISASSEMBLY of Turbine Assembly

Figure 2C-4

Figure 2C-5

Figure 2C-6

Turn converter assembly housing (2) over.
Then lift the final turbine wheel assembly (1)
from the converter assembly housing (2).

Check the input shaft pilot bearing, if bear
ing is to be replaced. Remove the retainer snap
ring (2) and input shaft pilot bearing outer race
(1) with the roller bearings.

To replace, install pilot bearing outer race
into the hub of the turbine wheel assembly (3).
Install the retaining snap ring (2).

The turbine wheel (2). If the seals are leak
ing and the carbon mating rings (1)are to be re
placed or removed, to replace the rubber mating
ring washer, refer to Section H, Page II-29H.

II-16C
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DISASSEMBLYof Turbine Assembly

Figure 2C-7

n

•

To remove and replace the seal carrier, re
move six socket head capscrews (1), retaining
the seal carrier (2) to the turbine housing assem
bly (4). The seal carrier (2) may be removed
from the turbine housing (4) by tapping on the
opposite side of the turbine bearing (3). To re
place and overhaul seal car rter , refer to Sec
tion J, Page 11-30J.

#.$ff...:;.;.~-.: ..
".~ .
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Figure 2C-8

Figure 2C-9

Figu,re 2C-10

SECTION II

Mter seal assembly andcarbon mating ring
have been installed, lift the final turbine wheel
assembly (1)andset it into the converter assem
bly housing (2).

Turn housing over and install long spacer
(not shown) on turbine wheel assembly. Install
gasket (4) but make sure the holes line up pro
perly with the seal drain passages. Install seal
retainer (3), short spacer (1)and capscrews (2).
Torque to 32 ft. lbs.

To install the yoke to the converter housing
(4), install yoke (3), washer (1) and nut (2).
Torque to 225 ft. lbs.

II-18C



SECTION II
REASSEMBLYof Turbine Assembly

Figure 2C-11

Figure 2C-12

•

Figure 2C-13

Place converter assembly housing (6) on
blocks with the output flange down. Install rub
ber gasket (5)on the flange face of the end plate
(3). Install end plate assembly (3) on the con
verter assembly (6). Match punchmarks of both
housings. (Watch that rubber gasket (5) does not
roll up as it enters the square cut in the conver
ter assembly.) Install two special bolts, twenty
twonuts (1)andwashers (2). Torque to 32 ft. lbs.

Install gasket (2)and inputhousing (1) on end
plate assembly (5) with all punch marks (4)
matchedjip. Check that the input shaft assembly
splines :~~J?: with mating parts in converter
(6). Ins(alrCf"~~rews (3). Torque to 32 ft. lbs.~~~'~_";:,,

Install the two tubings (1 - 2) on the outside
of the converter. Install the bleeder valve (3).

II-19C
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SECTION II
DISASSEMBLYof Idler Gear Bearing

1

2

Figure 2D-l

Figure 2D-2

To remove the idler bearing, remove four
capscrews (1) and bearing retainer (2).

Place idler gear (4)in press (1). Use press
attachment (2)over outer bearing race (3). Press
bearing (3) out of gear (4).

II-21D



'Ii,' SECTION II
REASSEMBLY of Idler Gear Bearing

Figure 2D-3

To replace bearing, install snap ring (3) on
bearing (4). Place gear into press (1). Install
bearing (4) into gear (5) with press attachment
(2) on outer race of the bearing. Press bearing
down into gear to the snap ring (3).

Assemble bearing retainer (2) and four cap
screws (1) to gear. Torque to 32 ft. lbs. See
Figure 2-Dl.

..
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SECTION •
COVER SEALS

TABLE OF CONTENTS

Disassembly Page II-23E

Reassembly Page II-24E

DISASSEMBLY of Cover Seals

Figure 2E-l

Press seal out ofcover (3)withpress attach
ment (2) in arbor press (1).
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SECTION II
REASSEMBLY of Cover Seals

1
_l---2

3
4

Figure 2E-2

Coat O.D. of seal (3) with Mar-Seal or a
comparable sealant. Press seal (3) into cover
(4) with the lip downor toward bearings. Use a
press attachment (2)andarbor press (1) to press
seal flush with face of cover (4).

l 11-24E
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SECTION •
P. T.0. GEARS & BEARINGS

TABLE OF CONTENTS

Disassembly Page 1I-25F

Reassembly Page 1I-26F

DISASSEMBLY of P.T.O. Gears & Bearings

i

Figure 2F-l

Install puller attachment (3) onto the gear
(4). Block up in press (1) and press bearing (2)
from gear (4).
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SECTION II
REASSEMBLY of P.T.O. Gears & Bearings

Figure 2F-2

Install gear (4)into press (1). Install bear
ing (3) withpress attachment (2). Press on inner
race of bearing downto shoulder on gear.

II-26F



SECTION II

•
SECTION •
INPUT HOUSING SEAL

TABLE OF CONTENTS

Disassembly Page II-27G

Reassembly Page II-28G

DISASSEMBLY of Input Housing Seal

Figure 2G-l

Remove oil seal (1) from input housing (2).
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REASSEMBLY of Input Housing Seal

).,~

Figure 2G-2

Place inputhousing (4)into arbor press (1).
Coat O.D. of seal (3) with Mar-Seal or a com
parable sealant. Place seal into bore of housing
using the press attachment (2). Press seal (3)
flush with face of housing (4).

II-28G
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t

Figure 2H-l

3
4

P663-2H-2

Figure 2H-2

SECTION •
MATING RING & WASHER

1

2

If the carbon mating ring is damaged or
scratched, it shouldbe changed. Care should be
taken whenthe carbon mating ring (1)is removed
from the impeller wheel (2). The rubber mating
ring washer is below the carbon mating ring.
It is a rubber seal for the carbon mating ring.

The turbine final wheel assembly has the
same type carbon mating ring and is serviced
the same way. See Figure 2-C6, Page II-16C.

Remove the carbon mating ring (1) and rub
ber mating ring washer (2)from impeller wheel
(4). Replace worn or damaged parts. The rub
ber mating ring washer (2) has a round and flat
side to it. The round side fits into the radius in
the impeller wheel and turbine wheel groove (3).
The flat side must be placed toward the carbon
mating ring. The carbon mating ring has a hand
press fit into the groove. See Figure 2-B6 and
Figure 2-C6, Page II-16C.
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BEARING, RETAINER, & SEAL CARRIER
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SECTION II
DISASSEMBLY of Bearing, Retainer, & Seal Carrier

Figure 2J-l

1

Figure 2J-2

Figure 2J-3

Center punchmark end plate (3)and impel
ler bearing retainer (2). Remove six capscrews
(4). Install two 'capscrews in jackscrew holes
(1) to remove the impeller bearing retainer (2)
and gasket.

Checkthe bearing (5). If it is to be replaced,
remove and replace bearing as in Figure 2-Jl
thru Figure 2-J6.

Turn housing over. Remove six socket head
capscrews (1) retaining the seal carrier (2) to
the end plate (3). The seal carrier (2) may be
removed from the end plate (3)by tapping on the
opposite side of the impeller wheel bearing (4).
To overhaul seal carrier (2), see Figure 2-J7.

Place end plate (4)in press (1). Place press
attachment (2) on bearing (3). Press bearing out
of end plate.

II-31J



SECTION II
REASSEMBLY of Bearing, Retainer, & Seal Carrier

Figure 2J-4

Figure 2J-5

Figure 2J-6

Soak the gasket (not shown)briefly in clean
converter fluidbefore installing. Make sure the
holes line up properly with the seal drain pass
ages. Install seal carrier (3). Line the holes
with gasket and end plate or turbine housing. In
stall the six socket head capscrews. Torque to
32 ft. lbs.

Block end plate (4) up in press (1) so seal
carrier does not touch press. Install bearing
(3) with press attachments (2) in bore of end
plate (4). Press bearing (3) in bore to seal car
rier.

Remove end plate (2) from press. Install
bearing retainer (1) with gasket (4) soaked in
converter fluid briefly before installing. Make
sure the holes line up properly with the seal
drain passages. Install the six capscrews (3).
Torque to 32 ft. lbs.

II-32J



SECTION II

SEAL ASSEMBLY

RUBBER ELEMENT

GARTER SPRING

t

~C~:SH"
SCREW

RETAINING WASHER
OR SPRING CARRIER

NOSE PIECE

OIL SEAL

SEAL CARRIER

P663-2J-7

Figure 2J-7

1. Install the lip type oil seal in its bore on the
bearing side of the seal carrier. The lip of this
seal will face the bearing.

2. Lay the seal carrier on a clean surface, oil
seal side down.

3. Place the garter spring in the rubber element
and' install the rubber element in its bore in the
seal carrier, garter spring side up. Lubricate
the side of the rubber element with clean oil.

4. Install the retaining washer, or spring car
rier, shoulder side down in the mating bore of
the rubber element.

5. Fill the springcounterbores in the nose piece
with grease. Place the compression springs in
the grease filled counterbores. Lubricate the
skirt of the nose piece with clean oil.

6. Invert the nose piece and install it in the seal
carrier. Exercise care in entering the skirt of
the nose piece into the lip of the rubber element.
Line up the clip slots in the nose piece with the
clip slots in the seal carrier.

7. Compress the nose piece to the carrier and
install the two clips and screws retaining the
nose piece to the seal carrier. Check for free
movement of the steel nose piece.

8. Place a new gasket with the seal assembly
and bolt the assembly to the housing with the
socket head capscrews.

NOTE: Soak this gasket briefly in
clean converte r fluid before install
ing. Make sure the holes line up
properly with the gasket and seal
drain passages.

EXTREMECAREMUSTBE EXERCISEDINASSEMBLYTO MAKECERTAINTHAT
THELAPPEDSURFACESOFTHECARBONMATINGRINGANDSTEEL NOSEPIECE
ARE FREE FROMALL PARTICLESOF DUSTORGRITASTHISWILLRESULT IN
SCRATCHESONTHE LAPPED SURFACESANDCAUSEFLUID LEAKAGE. THESE
SURFACESARE ORIGINALLYLAPPED SMOOTHWITHINTWELVE MILLIONTHS
OF AN INCH.
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CONVERTER CHARGING PUMP(CUMMINS)

20
19

P663-2K-l

I. Gear plate 5. Diaphragm 9. Spring 13. Key 17. Screw
2. Dowelpin 6. Screw 10. Thrust washer 14. Cover 18. Washer
3. Idler gear assy. 7. Shaft assy. II. Body 15. Screw 19. Outlet
4. Seal clamp 8. Key 12. Drive gear 16. Washer 20. Inlet

Figure 2K-l

DISASSEMBLY OF CHARGING PUMP

Remove two 1/4" fillister head screws (15)
and lockwasher (16). Remove four 5/16" fillister
head screws (17) and lockwasher (18). Remove
cover (14), drive gear (12) and idler shaft as
sembly (3). Remove gear plate (1)with dowels
(2). Remove drive shaft keys (13-8). Remove
three screws (6), seal clamp (4), spring (9) and
diaphragm (5). Remove drive shaft (7) with seal
nose attached. Remove thrust washer (10) from
shaft bore.

Clean all parts thoroughly in mineral spirits.
Inspect pump body, gear plate, cover, gears
and shafts for excessive wear and scoring.

REASSEMBLY OF CHARGING PUMP

Install thrust washer (10) into shaft bore.
Install drive shaft (7) with seal nose attached.
Install diaphragm (5), spring (9), seal clamp (4),
three screws (6) and both keys (13-8). Install
the gear plate (I), idler shaft assembly (3), drive
gear (12)and cover (14). Install four 5/16" fill
ister head screws (17) and lockwashers (18).
Torque to 18 ft. lbs. Install two 1/4" fillister
head screws (15) and lockwashers (16). Torque
to 9 ft. lbs.

Lubricate shafts and gears with light oil
while assembling. Make sure the input drive
shaft turns freely.
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SECTION II
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Figure 2K-2

DISASSEMBLY OF CHARGING PUMP

Removethree flat head screws (8). Remove
pilot plate (7) with seal (9) and "0" ring (13).
Press seal (9) from pilot plate (7). Remove the
drive shaft assembly (10). To disassemble, re
move the key (2), retainer ring (11) and flat
washer (12). Press the ball bearing (5) from the
shaft (10). Remove the six 5/16" Allen screws
(14). Remove two 1/4" Allen screws (6). Re
move the body assembly (4), drive gear (3) and
idler gear assembly (19).

,

To remove the gear (22)from the idler shaft
(19), remove two retaining rings (21), gear (22)
and key (18) from the shaft. Remove the gear
plate (16) and two dowels (17) from gear plate
(16). Remove needle bearings (15, 20 & 23), if
worn. Clean all parts thoroughly in mineral spir
its. Inspectpumpbody, gear plate, cover, bear
ings, gears, and shafts for excessive wear and
scoring. Replace seal and "0" ring and gasket.
Inspect bearings for wear and fatigue.

REASSEMBLY OF CHARGING PUMP

H the bearings are to be replaced, the top
needle bearing (23) should be removed and re
placed into the cover (1)bore so the bearing (23)
is .010 inch below the gear face of the cover.
The lower or idler shaft needle bearings (15 &
20) should be .083 inch below the gear surface

of the cover (1) and body assembly (4) to allow
clearance for the retaining rings (21) on the
idler shaft (19). The ball bearing (5) should not
have anyend playwhenassembled into the pump.

Install the gear plate (16) withthe two dowels
(17) to cover assembly (1). Press the key (18)
into the idler shaft (19). Install retaining ring
(21), idler gear (22) and another retaining ring.
Insert shaft assembly into cover assembly (1).
Install the drive gear (3)into gear plate (16). In
stall the bodyassembly (4)to the gear plate (16).
Install two 1/4" capscrews (6). Torque to 9 ft.
lbs, Install six 5/16" Allen head screws (14).
Torque to 18 ft. lbs.

To assemble the drive shaft, install a re
taining ring (11) and a flat washer (12). Press
bearing (5) on the shaft (10). Install another flat
washer (12) and retaining ring (11). Press the
key into shaft (10). Install shaft assembly into
body assembly (4) and drive gear (3) on shaft.
Line up the key (2) with the gear keyway.

Install a new seal (9) and "0" ring in pilot
plate (7). The seal (9) must be pressed in flush
with the spring, large lip toward the bearing (5).
Install the pilot plate (7) to the body assembly.
Install three flat head screws (8). Tighten to 9
ft. lbs.

All working parts should be assembled with
clean type "A" oil.
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SECTION II

CONVERTER CHARGING PUMP(GMC)

5 P663-2K-3

Figure 2K-3

DISASSEMBLY OF CHARGING PUMP

Removefour 1/4" fillister head screws (18)
and washers (19)to remove the converter charg
ing pump from the transmission charging pump.
Remove gasket (4). Remove four 5/16" fillister
head screws (16) and washers (17). Remove
cover (10), drive gear assembly (13) with the
shaft (2) and idler gear assembly (7). Re
move the gear plate (14) with dowels (6) from
mountingplate assembly (5). Remove pilot ring
(1) and seal (3).

Clean all parts thoroughly in mineral spirits.
Inspect pump body, gear plate, cover, bearings,
gears andshafts for excessive wear andscoring.
Replace seal and gasket. Inspect needle bearings
for wear and fatigue.

REASSEMBLY OF CHARGING PUMP

If needle bearings are to be changed, pull
bearings from housings. Whenpressing bearings
into housings, be sure there is .065" clearance
from end of bearing to gear surface of the mount
ing plate (5) and cover (10) to allow clearance
for the retaining rings (11) on the gear shafts
(2-7). Install drive shaft assembly (2) and idler
gear assembly (7). Install gear plate (14) with
two dowel pins (6). Install cover assembly (10).
Install four 5/16 fillister screws (16) and wash
ers (17). Torque to 18 ft. lbs.

Install newseal with the lip toward the bear
ing. Place seal (3) over shaft (2) without cutting
the lip. Press seal into seal bore until. 140 inch
is obtained from the seal to the mounting face of
the mounting plate assembly (5). Install pilot
ring (1) over shaft (2), press into the mounting
plate (5) whenmounting the pump to the trans
mission charging pump. Install a new gasket (4)
between the pumps.
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DISASSEMBLY OF CHARGING PUMP

Removethree flat head screws (9). Remove
pilot plate (8) with seal (10) and "0" ring (14).
Press seal(10)from pilot plate (8). Remove the
drive shaft assembly (11). To disassemble, re
move the key (4), retainer ring (12) and flat
washer (13). Press the ball bearing (7)from the
shaft (11). Remove the four Allen screws. Re
move two 1/4" capscrews (2) and lockwashers
(3). Remove two5/16" capscrews (15) and wash
ers (16). Remove the body assembly (6), drive
gear (5) and idler gear assembly (21). To re
move the gear (26)from the idler shaft (25), re
move two retaining rings (24), gear (26) and key
(20) from the shaft. Remove the gear plate (18)
and two dowels (19) from gear plate (18). Re
moveneedle bearings (17-22-27), if worn. Clean
all parts thoroughly in mineral spirits. Inspect
pump body, gear plate, cover, bearings, gears
and shafts for excessive wear and scoring. Re
place seal and gasket. Inspect bearings for wear
and fatigue.

REASSEMBLY OF CHARGING PUMP

If the bearings are to be replaced, the top
needle bearing (27) should be removed and re
placed into the cover (1)bore so the bearing (27)
is .010 inch below the gear face of the cover.
The lower or idler shaft needle bearings (17-22)

Figure 2K-4

should be . 083 inch below the gear surface of
the cover (1) and body assembly (6) to allow
clearance forthe retaining rings (24) on the idler
shaft (25). The ball bearing (7) should not have
anyend playwhen assembled into the pump. In
stall the gear plate (18) with two dowels (19) to
the cover assembly (1). Press the key (20) into
the idler shaft (25). Install retaining ring (24),
idler gear (26) and another retaining ring. In
sert shaft assembly into cover assembly (1).
Install the drive gear (5)into the gear plate (18).
Install the body assembly (6) to the gear plate
(18)._Install two 1/4" capscrews (2) with two
lockwashers (3). Torque to 9 ft. lbs. Install four
5/16" Allen head screws, two 5/16" capscrews
(15) and washers (16). Torque to 18 ft. lbs, To
assemble the drive shaft, install a retaining ring
(12)and a flat washer (13). Press bearing (7) on
the shaft (11). Install another flat washer (13)
and retaining ring (12). Press the key into shaft
(11). Install shaft assembly into body assembly
(6) and drive gear (5) on shaft. Line up the key
(4)with the gear keyway. Install a new seal (10)
and "0" ring in pilot plate (8). The seal (10)
must be pressed in flush with the spring, large
lip toward the bearing (7). Install the pilot plate
(8) to the body assembly. Install three flat head
screws (9). Tighten to 9 ft. lbs.

All workingparts should be assembled with
clean type "A"oil. A gasket (23)is used between
this pump and the converter charging pump.
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• of Charging Pumps

•

Disassembly and Reassembly

Figure 3-0 Pictorial Index
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SECTION III

D-400 TORQUE CONVERTER
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SECTION III

PREPARATION FOR DISASSEMBLY

OF

0400 TORQUE CONVERTER

In preparation for disassembly of the D-400
torque converter, the following should be done:

A. Disconnect all external lines from the hous
ing.

B. Usingplain steam (nocaustic soda), clean the
outside of the converter housing thoroughly.

C. Prepare a dirt-free area at least 12 feet
square.

D. A hoist should be available to aid in lifting.

E. Gathering the following:

1. Lowtable or bench for disassembly use.
2. Shoppress.
3. Solvent for cleaning parts.
4. Standard set of mechanic's hand tools -

Including:
a. Snap ring pliers
b. 250 ft. lb. torque wrench
c. Mallet (perferable plastic)
f. Pans for holding small parts and oil

during disassembly
g. Gear puller

1lI-2



SECTION III
DISASSEM8LY of Torque Converter

, ..

•

Figure 3-1

Figure 3-2

Figure 3-3

Complete Converter.

1. Eye Bolt 4. Driven Gear
2. Pump Mounting Plate 5. Front Housing
3. Seal 6. Input Shaft Assembly

Lay the converter on the input gear. Re
move nut (1) clamp plate (2), remove the yoke
(3) and yoke spacer (4).

Remove sixcapscrews (4). Remove the bear
ing retainer (1) and gasket (3). Use jack screws
(2) to assist you in removing retainer (1) from
end plate (6). Remove the oil tube (5) from the
converter. For further disassembly of retainer,
see Section III-A, Page III-9A
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SECTION III
DISASSEMBLY of Torque Converter

Figure 3-4

Figure 3-5

Figure 3-6

Remove twenty-four capscrews (1) from the
end plate assembly (2). Use jack screws in the
jack screw holes (3) to remove the end plate
assembly (2) from converter assembly (5). Re
move ring gasket (4).

Remove turbine (3) with output flange (2)
from the housing assembly (4). To remove the
piston rings (1) from the piston ring carrier and
to remove the bearing on other side of the tur
bine, see Section III-B, Page III-lOB u

Remove three capscrews (1) from end of the
input shaft (3). Remove retainer washer (2).
Loosenset screw in center of the retainer wash
er (2).

..
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SECTION III
DISASS~MBL Y of Torque Converter

..

Figure 3-7

Figure 3-8

3 4

Figure 3-9

Remove bearing spacer (3) with the bearing
race (2) from the input shaft with a puller (1).
The puller will pull the impeller wheel assembly
(4).

, I
!

Remove the piston rings (2)from the piston
ring carrier (1) mounted on the impeller wheel
assembly (3).

Remove twelve capscrews (2) with the help
of the jack screws (3). Remove the converter
housing assembly (1)from the front housing (5).
Remove and discard gasket (4).
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SECTION III
DISASSEMBLY of Torque Converter

Figure 3-10

Figure 3-11

Figure 3-12

-

U
Remove the driving gear (3)from input shaft

(2) with a hydraulic or a good puller (1).

Remove the key (3)from the input shaft (1).
Remove snap ring (4) with snap ring pliers (2)
from the input shaft (1)to remove shaft from the
front housing (5).

Drive or press input shaft out of the bearing
(3) in the front housing (1). Remove the snap
ring (2) and bearing (3).

,
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SECTION III
DISASSEMBLYof Torque Converter

If

•

Figure 3-13

Figure 3-14

•

P663-3-15

Figure 3-15

Remove one capscrew (3) from idler shaft
(2) before removing idler gear (1) from housing
(4).

Place a puller (1)on idler shaft (3). Fasten
it to shaft with two capscrews (2). Tighten nut
onpuller to pull shaft. Remove shaft (3) and gear
(5) from front housing (4).

To remove bearing (1) from idler gear (2),
see Section Ill-C, Page ill-llC
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SECTION III
DISASSEMBLY of Torque Converter

Figure 3-16

Figure 3-17

Figure 3-18

Remove the capscrews (2) from the pump
mounting plates (1 & 3). There are two copper
washers on twocapscrews oneach plate to pre
vent oil from seeping through threads. Remove
pump mounting plates (1 & 3) and gaskets (4)
from inputhousing (5). Remove gears and bear
ings.

-

U

To replace seals in covers, see Section
m-n, Page III-13D

To replace gears or bearings, see Section
m-s, Page ill-l4E

Remove capscrews (1)from bearing retainer
(2). Remove bearing retainer (2)and gasket (5).
Use capscrews as jack screws in threaded holes
(4). Remove plug (6), clean oil passage and re
place plug. Bearing (3) can be removed and re
placed in housing (7).

Check oil ring race (1) in end plate (2).
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SECTION III

SECTION •
REMOVE AND REPLACE SEAL

IN SEAL RETAINER

REMOVE & REPLACE Seal in Seal Retainer

1

Figure 3A-l

Figure 3A-2

Remove seal (1)from retainer (2). Seal can
be driven out or pressed out of retainer.

Place seal retainer (4) in arbor press (1).
Coat O.D. of seal (3) with Mar-Seal or a com
parable sealant. Press seal (3) into retainer
with lip down or toward bearing. Use a press
attachment (2) and arbor press to press seal
flush with face of retainer.
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SECTION III

SECTION •
REMOVE AND REPLACE BEARING

IN TURBINE ASSEMBLY

REMOVE & REPLACE Bearing in Turbine Assembly

Figure 3B-1

Figure 3B-2

To disassemble the turbine wheel (3), re
move the snap ring (1) and remove the bearing
(2).

Replace bearing (2) and snap ring (1).

Check bearing race (1). H worn, replace
race. Remove piston rings (2) from the piston
ring carrier. Check carrier before installing
piston rings (2). Grooves must be clean and not
damaged.

Install piston rings withends of rings hooked
and 1800 apart.

The flange (5) can be removed from turbine
wheel (6). Remove six capscrews (4), retainer
washer (3) and remove flange from dowel pins
by using twocapscrews inturbine wheel as jack
screws.

Assemble flange (5) to turbine wheel (6). It
can only be assembled one way. Six dowels are
installed into the flange (5). Onedowel is not
equally spaced with others. Install retainer
washer (3) and six capscrews (4). Torque to 37
ft. lbs.
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SECTION III

SECTION •
REMOVE AND REPLACE BEARING

IN IDLER GEAR

REMOVEBearing in Idler Gear

P663-3C-l

Figure 3C-1

Figure 3C-2

To remove the idler shaft bearing (1), re
move fourcapscrews (3)and bearing split wash
er (4) from gear (2).

Place idler gear (4)in press (1). Use press
attachment (2)over outer bearing race (3). Press
bearing (3) out of gear (4).
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SECTION III
REMOVE & REPLACE Bearing in Idler Gear

Figure 3C-3

P663-3C-4

Figure 3C-4

To replace bearing (4), install a snap ring
(3)on bearing (4). Place gear (5) into press (1).
Install bearing in gear (5)with press attachment
(2) on outer race of the bearing. Press bearing
downintogear to the snap ring (3). Remove snap
ring (3). The split washer can be used in place
of the snap ring for assembly in press. Do not
press bearing (4) down in the gear (5) too far
withthe split washers in place. The split washer
halves may get bent and not locate bearing pro
perly. Snap ring (3)must be removed when used
as a guide on the bearing (4).

Install split washers (2)and four capscrews
(1). Torque to 37 ft. lbs.
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SECTION III

8"

Figure 3D-l

Figure 3D-2

SECTION •
REPLACE SEALS IN PUMP MOUNTING

PLATES

Press seal outofcover (3)with press attach
ment (2) in arbor press (1).

Coat O.D. of seal (3) with Mar-Seal or a
comparable sealant. Press seal (3) into cover
(4) with the lip downor toward bearings. Use a
press attachment (2)andarbor press (1) to press
seal flush with face of cover.
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SECTION III

SECTION •
REMOVE AND REPLACE DRIVEN GEARS

& BEARINGS

REMOVE & REPLACEDriven Gears & Bearings

4

Figure 3E-l

Figure 3E-2

Install puller attachment (3) onto the gear
(4). Blockup in press (1) and press bearing (2)
from gear (4).

Install gear (4)into press (1). Install bear
ing (3)withpress attachment (2). Press on inner
race of bearing downto shoulder on gear (4).

•
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SECTION III

•

•

SECTION •
REMOVE AND REPLACE SEAL

IN FRONT HOUSING

REMOVE & REPLACE Seal in Front Housing

Figure 3F-1

Place inputhousing(4)into arbor press (1).
Coat O.D. of seal (3) with Mar-Seal or a com
parable sealant. Place seal intobore of housing
using the press attachment (2). Press seal (3)
flush with face of housing.
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CONVERTER & TRANSMISSION CHARGING PUMP
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Figure 3G-l

DISASSEMBLY OF CHARGING PUMP

Removethree flat head screws (8). Remove
pilot plate (7) with seal (9) and "0" ring (13).
Press seal (9) from pilot plate (7). Remove the
drive shaft assembly (10). To disassemble, re
move the key (2), retainer ring (11) and flat
washer (12). Press the ball bearing (5) from the
shaft (10). Remove the six 5/16" Allen screws
(14). Remove two 1/4" Allen screws (6). Re
move the body assembly (4), drive gear (3) and
idler gear assembly (19).

To remove the gear (22)from the idler shaft
(19), remove two retaining rings (21), gear (22)
and key (18) from the shaft. Remove the gear
plate (16) and two dowels (17) from gear plate
(16). Remove needle bearings (15, 20 & 23), if
worn. Clean all parts thoroughly in mineral spir
its. Inspect pumpbody, gear plate, cover, bear
ings, gears, and shafts for excessive wear and
scoring. Replace seal and "0" ring and gasket.
Inspect bearings for wear and fatigue.

REASSEMBL Y OF CHARGING PUMP

If the bearings are to be replaced, the top
needle bearing (23) should be removed and re
placed intothe cover (1)bore so the bearing (23)
is .010 inch below the gear face of the cover.
The lower or idler shaft needle bearings (15 &
20) should be . 083 inch below the gear surface

of the cover (1) and body assembly (4) to allow
clearance for the retaining rings (21) on the
idler shaft (19). The ball bearing (5) should not
have anyend playwhenassembled into the pump.

Install the gear plate (16)with the two dowels
(17) to cover assembly (1). Press the key (18)
into the idler shaft (19). Install retaining ring
(21), idler gear (22) and another retaining ring.
Insert shaft assembly into cover assembly (1).
Install the drive gear (3)into gear plate (16). In
stall the bodyassembly (4)to the gear plate (16).
Install two 1/4" capscrews (6). Torque to 9 ft.
lbs. Install six 5/16" Allen head screws (14).
Torque to 18 ft. lbs.

To assemble the drive shaft, install a re
taining ring (11) and a flat washer (12). Press
bearing (5) on the shaft (10). Install another flat
washer (12) and retaining ring (11). Press the
key into shaft (10). Install shaft assembly into
body assembly (4) and drive gear (3) on shaft.
Line up the key (2) with the gear keyway. •

Install a new seal (9) and "0" ring in pilot
plate (7). The seal (9) must be pressed in flush
with the spring, large lip toward the bearing (5).
Install the pilot plate (7) to the bodyassembly.
Install three flat head screws (8). Tighten to 9
ft. lbs.

All working parts should be assembled with
clean type "A" oil.
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SECTION III

•
PREPARATION FOR REASSEMBLY

OF

D400 TORQUE CONVERTER

B. Inspect all bear-ingsfor pits andspalled areas.
Replace bearings which are pitted and/or
spalled.

In preparation for reassembly of the converter,
the followingshould be done:

A. Clean all parts thoroughly in solvent. Use
compressed air to dry parts. Carefully in
spect all parts for excessive wear, cracks
and/or breakage.

C. Inspect splines on all shafts for excessive
wear.

D. Inspect all sealing surfaces for wear and/or
grooving.

E. Replace all seals, hook type seal rings, gas
kets, "0" rings and snap rings.

F. In assembly, use a heavy non-fibrous grease
with a lowmelting point.
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SECTION III
REASSEMBLYof Torque Converter

Figure 3-19

Figure 3-20

Figure 3-21

After the seals (4) have been installed into
four P. T. O. covers (1) and oil seal (7) has been
installed into front housing (6), use a non-fibrous
grease on seal lips. Install two covers (1) with
gaskets (5) on lower side of front housing. In
stall gear assemblies (2). The short end of gear
assembly should be toward input gear and shaft
assembly. Install other two covers (1) and gas
kets (5). Use two copper washers on each cover
on lower center capscrews (3). Install capscrews
and torque to 32 ft. lbs.

Install idler gear (4) into front housing (5).
The idler gear (4) and shaft (3) can be pressed
into front housing when the seal is installed.
Place front housing (5) in press (1) using press
attachment (2) on idler shaft (3). Press shaft to
the bottom of housing bore.

Install capscrew (1) in idler shaft (2). Torque
to 90 ft. lbs.

•
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SECTION III
REASSEMBLYof Torque Converter

•

Figure 3-22

Figure 3-23

Figure 3-24

Install bearing (1) into front housing (3). In
stall snap ring (2) into groove in housing. The
snap ring is used to hold the bearing in bore
during assembly .

Install input shaft (2) into bearing (1). Tap
shaft through bearing, hold shaft straight so it
does not bind in bearing (1).

Install snap ring (4)in shaft groove with snap
ring pliers (2) to hold bearing to shaft. Install
woodruff key (3) in shaft (1). Secure key in
groove so key will not come out when gear is
put on shaft (1).
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SECTION III
REASSEMBLY of Torque Converter

Figure 3-25

Figure 3-26

P663·3·27

Figure 3-27

Before installing driving gear (2), heat gear
in oil or in oven to 250 to 3000F. and drop over
key to the shoulder on shaft (1). The gear (2)
must be installed with flat side of gear toward
housing bearing (3).

•

•

If the bearing is to be replaced, remove
capscrews (1)from bearing retainer (2). Remove
bearing retainer (2) and gasket (5). Use cap
sc rews as jack screws in threaded holes (4). Re
move plug (6), clean oil passages and replace
plug. Bearing (3) can be removed and replaced
in housing (7).

Install converter housing (2) with gasket (4)
on to front housing (5) with the drain plug (1) to
the bottom of the front housing (5). Install the
twelve capscrews (3). Torque to 32 ft. lbs.
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SECTION III
REASSEMBLY of Torque Converter

•
P663-3-28

Figure 3-28

Figure 3-29

Figure 3-30

Install new piston rings (2)in the grooves of
the piston ring carrier (1) on impeller wheel
assembly (3).

Line up piston rings, the ends of the rings
should be about 1800 apart. Be sure rings are
not broken or unhookedwhile assembling. Use
a non-fibrous grease to hold the rings in place
while assembling.

Install the impeller wheel assembly (4). In
stall bearing spacer, bearing inner race (3). In
stall retainer washer (2) with a setscrew in the
center. Back setscrew outpart way. Install three
3/8" capscrews (1). Torque to 38 ft. lbs. Re
lease torque to 10 ft. lbs. Torque center screw
to 10 ft. lbs., retorque 3/8" capscrews to 38
ft. lbs. DONOTRESET CENTER SETSCREW.
Stake threads behind setscrew.

Install turbine wheel final assembly (1) into
the converter housing (2).
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Install ring gasket (3)on endplate assembly
(2). Put a small amount of non-fibrous grease
onthe recess onthe converter housing (4) to keep
the ring gasket from turning while end plate is
assembled. End plate has TOP marked on cast
ing. Install twenty-four capscrews (1) in end
plate assembly (2). Torque to 32 ft. lbs.

SECTION III
REASSEMBLY of Torque Converter

Figure 3-31

Figure 3-32

P663-3-33

Figure 3-33

..

i

Install gasket (7), seal retainer (5) and cap
screws (6) to endplate (8). Torque to 32 ft. lbs.
Seal retainer tubing fitting should be toward the
bottom of the converter. The seal retainer is
marked TOPon the casting. Install yoke spacer
(4), yoke(3), clamp plate (2)andnut (1). Torque
nut to 225ft. lbs. Installtube (9)from rear bear
ing retainer to gear housing.

Completed converter. Close all openings on
converter until it is installed into the machine.
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SECTION IV

P-6000 TRANSMISSION ASSEMBLY
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SECTION IV

P-6000 TRANSMISSION

D-400 AND D-500
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SECTION IV

PREPARATION FOR DISASSEMBLY..
OF

11 P-6000 TRANSMISSION

In preparation for disassembly of the P-6000
transmission, the following should be done:

A. Disconnect all external lines from the trans
mission housing.

B. Using plain steam (no caustic soda), clean
the outside of the transmission housing.

C. Prepare adirt-freework area at least 12 ft.
square.

D. A hoist should be available to aid in lifting.

E. Gather the following:
1. Low table or stand for disassembly use.
2. Shoppress.
3. Hydraulic gear and bearing puller set,

rated at 17 tons minimum.
4. Mechanical type gear and bearing puller

set.
5. Solvent for cleaning parts.
6. Standard set of mechanic's hand tools

including:

a. Snap ring pliers
b. Brake spring pliers
c. 100ft. lb. torque wrench
d. Mallet (perferably plastic)
e. Transmission work stand (see page

IV-2)
f. Outputshaftlifting tool (see page IV-3)
g. Clutch lifting tool (see page IV-4)
h. Clutchpack work stand (see page IV-5)
i. Clutch pack lifting nut (see page IV-6)
[. Clutch ass em b 1Y locating pin (see

page IV-7)

F. Provisions for heating bearing inner race
either in oil or an oven. (Used in reas
sembly).

G. Pans for holding small parts during dis
assembly.
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SECTION IV
DISASSEMBLYof P-6000 Transmission

Figure 4-1

Figure 4-2

Figure 4-3

o
Remove input yoke (1). Remove lockwire,

capscrews (5) with Dynaseal washers (6) from
output yoke (2). Remove yoke retaining washer
(4) with gasket (3). Remove output yoke (2).

•

Remove capscrews (3), washers (4), re
tainer (2) and gasket (1).

Remove capscrews (7), washers (8), cap (6)
and gasket (5).

Remove capscrews (11), washers (12), re
tainer (10) and gasket (9).

Remove and replace seals. Coat O.D. of
seal with Mar-Seal or a comparable sealant.
Press seal into bearing retainer. Large lip down
or toward bearing.

Turn transmission over in stand. Remove
six capscrews (1), valve (2), gasket, adapter (3)
and another gasket.

SeeSection IV-Bfor disassembly and re
assembly of main regulator valve. •
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SECTION IV
DISASSEMBLY of P-6000 Transmission

• ,,,I
•.. 3/1

~, ~ P663-4-4

Figure 4-4

n

Figure 4-5

'I

Figure 4-6

Remove twelve cap s c r e ws (2). Remove
directional (1) and range (3) valves. Discard
both gaskets (4).

Remove lock wire (1) and capscrews (2)
and washers (3) that secure the yoke to output
shaft. Remove the washer (5). Discard the gas
ket (4). Remove the yoke.

Remove fourcapscrews (4)securing the fil
ter cap (8)to the transmission housing. Discard
the gasket (6), remove the filter (7), discard if
it is damaged or filled. Remove filler tube (1 &
2) and fitting from cover.

Remove all 3/8" capscrews (6)and washers
(7)that secure all bearing caps. Remove all caps
(1,2,3 and 4). Discard all gaskets. Remove all
3/4" capscrews (8), washers andnuts that secure
the cover onto the transmission.
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SECTION IV
DISASSEMBLY of P-6000 Transmission

Figur.4-7

Figur.4-8

Figur.4-9

Screw two eye bolts (2) into two capscrew
holes. Use a chain, twist one chain (1) to level
cover (3) so bearing bores will not damage the
clutch pack shafts. Lift cover (3) from trans
mission. Discard cover gasket (4). If cover does
not come off ofdowel pins, screw capscrews in
to jack screw holes and raise cover from trans
mission housing (5).

Remove snap ring (2) with snap ring pliers
(1). Remove the gear (5)with a large gear puller
to remove the bearing race (3) and washer (4).
Place a thick piece of metal between the puller
thread end and the endof the shaft to protect the
shaft.

Remove the gear (5).

Remove the four capscrews holding the oil
baffle (5) in housing. Remove the spacer (1),
pull the gear (4) with a gear puller as the gear
will remove the bearing race (2) and spacer (3).

..
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SECTION IV
DISASSEMBLYof P-6000 Transmission

•

Figure 4-10

Figure 4-11

Figure 4-12

Removethe gear (2)and baffle (3) from out
put shaft (1).

Remove retainer washer halves (2) from
output shaft (1).

Install range pack gear (4), five spacers (3)
and snap ring (2) with snap ring pliers (1).

Spacers andgear are installed to keep pack
from damaging when it is turned over to dis
assemble.
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SECTION IV
DISASSEMBLY of '-6000 Transmission

Figure 4-13

Figure 4-14

Figure 4-15

Remove reverse idler gear (1) from bearing
in idler support (2).

,.

Install lifting tool (1) (Figure 4-Tool-3) to
directional clutch pack (2) shaft. Lift pack out
of housing (3).

Install eye bolt lifting ring (1) (Figure 4-
Tool-2) to output shaft (2). Raise it up so cay
screws can be removed from outside of the
housing (3) to remove gear baffle.
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SECTION IV
.DISASSEMBLYof P-6000 Transmission

Installlifting tool (1)to range pack shaft (2).
Lift range pack, also pull the output shaft (3)
toward the bottom of the transmission to let
the range gear clear the output gear and clear
shaft in bearing hole in housing (4).

Set pack on pack stand or on clean bench.

Figure 4-16

Install eye bolt (1) to output shaft (2). Lift
output shaft assembly with gear (3)and oil baffle
(4) from housing (5).

P663-4-17

Figure 4-17

..

,
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'PI·' SECTION IV
RANGE & DIRECTIONAL SELECTOR VALVE

2 13 4 6 8

14

12

P663-4A-l

Figure 4A-l Directional Selector Valve

DISASSEMBLYOF DIRECTIONALSELECTOR
VALVE.

Remove detent plugs (10) and (11) with an
nular gaskets (8) and (9). Remove springs (6)
and (7) and balls (4) and (5). Remove roll pin
stop (3) from bottom of valve body (14). If the
pin does not come out freely, insert an "Easy
Out" and screw the pin out.

This operation should be performed cau
tiouslyto prevent breaking off the "Easy-Out" in
the pin. Remove plunger (2) and seal (13). Re
move expansion plug (1), only if damaged or
leaking, and plug (12) for cleaning.

Clean all parts thoroughly in solvent. Dry
with compressed air. Inspect plunger and valve
body bore for scoring and/or excessive wear.
Use a liberal amount of oil on plunger when re-

assembling valve. Replace all seals and gaskets.

REASSEMBLYOF DIRECTIONALSELECTOR
VALVE.

Install expansion plug (1), plunger (2) and
drive roll pin-stop (3) into bottom of valve body
(14). The pin should stick out approximately 3/8
of an inchfrom valve body. Plunger should move
freely in valve body bore. Install balls (5) and
(4), springs (7) and (6), annular gaskets (8) and
(9) with plugs (10) and (11) and tighten plug (12)
into valve body.

Pull plunger out until detent is in last land.
Apply a liberal amount of grease to lips of seal
(13). Coat O.D. of seal withMar-Seal or a com
parable sealant. Start seal on plunger with lips
toward valve body. Use a suitable driver to drive
seal flush with body bore.
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SECTION IV
DISASSEMBLY & REASSEMBLY OF D-500 MAIN REGULATOR VALVE BODY

1. Capscrew
2. Lockwasher
3. Capscrew
4. Spool Retainer
5. "0" Ring

6. Spool Assembly
7. Valve Body
8. Pipe Plug
9. Retainer
10. Spring

11. "0" Ring
12. Spring Retainer
13. Capscrew
14. Gasket
15. Adapter

Figure 4B-1 D-500 Main Regulator Valve

DISASSEMBLYOF MAINREGULATOR
VALVEBODY.

Remove the three capscrews (3), spool re
tainer (4), "0" ring (5) and valve spool assem -
bly (6).

Remove the three capscrews (13), spring
retainer (12), "0" ring (11), spring (10) and re
tainer (9). Remove plug (8) from valve body.

,
To disassemble the valve spool assembly

(6), drive out the roll pin, remove the s p r in g
and ball.

Clean all parts thoroughly in a clean solvent.
Dry with compressed air.

Inspect the valve bore for scoring and/or
excessive wear. Replace all unserviceable parts,
"0" rings and gaskets. Use a liberal amount of
oil on plunger when reassembling.

REASSEMBLYOF MAINREGULATOR
VALVEBODY.

To reassemble the valve spool assembly,
install the ball and spring into spool, drive the
roll pin into the hole in valve spool (6).

Install spool (6) with long land in or towards
center of valve body (7). Install "0" ring (5),
spool retainer (4) and capscrews (3). Torque to
18 ft. lbs. Install plug (8) in proper hole and
tighten.

Install retainer (9), spring (10), "0" ring
(11), spring retainer (12) and capscrews (13)
into other end of the valve body (7). Torque cap
screws to 18 ft. lbs.

When the control valve is mounted to the
transmission, a gasket (14) is installed, then the
adapter (15), another gasket (14), control valve
and six capscrews (1) and lockwashers (2).
Torque to 32 ft. lbs.
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SECTION IV
D-400 CONTROL VALVE

2 3 6

8

12. Capscrew
13. Retainer
14. "0" Ring
15. Secondary valve
16. Spool
17. Retainer
18. Spring
19. "0" Ring
20. Spring retainer
21. Capscrew
22. Gasket

P663-4C-l

•

22

16
~ND"'RY CONTROL VALVE

1. Capscrew
2. Spool retainer
3. "0" Ring
4. Valve spool
5. Regulator body
6. Gasket
7. Retainer
8. Spring
9. "0" Ring
10. Spring retainer
11. Capscrew

Figure 4C-1 D-400 Control Valve
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SECTION IV
DISASSEMBLY & REASSEMBLY OF D-400 MAIN REGULATOR VALVE BODY

(Refer to Figure 4C-l)
DISASSEMBLYOF MAINREGULATORVALVE REASSEMBLYOF MAINREGULATOR
BODY. CONTROLVALVE.

Remove two capscrews (1), spool retainer
(2) and "0" ring (3).

" Remove valve spool assembly (4).

Remove the fourcapscrews (11), spring re
tainer (10), "0" ring (9), spring (8) and re
tainer (7).

To disassemble the valve spool assembly
(4), drive out the roll pin, remove the spring
and ball.

Clean all parts thoroughly in a clean solvent.
Dry with compressed air.

Inspect the valve bore for scoring and/ or
excessive wear. Replace all unserviceable parts,
"0" rings and gaskets. Use a liberal amount of
oil on plunger when reassembling.

To reassemble the valve spool assembly,
install the ball and spring into the spool, drive
the roll pin into the hole in the valve spool (4).

Install spool (4) with long land in or toward
center of valve body (5). Install "0" ring (3),
spool retainer (2) and capscrews (1). Torque to
18 ft. lbs.

Install spring retainer (7), spring (8), "0"
ring (9), spring retainer (10) and capscrews (11)
into end of valve body (5). Torque capscrews to
32 ft. lbs.

When the gasket (6) is being installed be
tween the main regulator valve body (5) and the
transmission cover, care should be taken to line
up the openings in the gasket with the ones in the
valve and cover of the transmission. Gaskets
could be installed improper and cause damage
to the transmission.

DISASSEMBLY & REASSEMBLY OF SECONDARY CONTROL VALVE
(Refer to Figure 4C-l)

DISASSEMBLYOF SECONDARYCONTROL
VALVE.

Remove the tour capscrews that hold the
secondary control valve to the primary control
valve.

Remove secondary valve (15) and gasket (22)
primary valve (5).

Remove two capscrews (12) and retainer
(13) from valve end with "0" ring (14).

Remove twocapscrews (21), spring retainer
(20) with "0" ring (19) and spring (18).

Remove spring guide retainer (17) with the
spool assembly (16).

f The spool has a spring and ball relief valve
inside. To disassemble the spool assembly (16),
drive out the roll pin. Remove the spring and
ball.

Clean all parts thoroughly in a clean solvent.
Dry with compressed air.

Inspect the valve bore for scoring and/or

excessive wear. Replace all unserviceable parts,
"0" rings and gaskets. Use a liberal amount of
oil on plunger when reassembling.

REASSEMBLYOF SECONDARYCONTROL
VALVE.

Assemble the spring, ball and roll pin into
the spool (16). Drive the rollpin into the hole in
valve spool.

Install spool so small land enters valve
body (15) first as shown. Install spring guide
retainer (17).

Install spring (18), "0" ring (19), spring
retainer (20) and two capscrews (21). Torque to
18 ft. lbs.

Install "0" ring (14), retainer (13) and two
capscrews (12) onother endofthe valve. Torque
to 18 ft. lbs ,

When the gasket is being installed between
the secondary valve and regulator body, care
should be taken to line upthe openings in the gas
ket with the ones in the valves. Gaskets could be
installed improperly and cause damage to trans
mission.
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SECTION'IV

D-500 snp #1

D-500 snp #2

r

VALV. TO a. ASSIMaUD ON OAIKIT P663-4D-l

Figure 4D-l D-500 Gasket Installation for Trans. Cover
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SECTION IV

D-500 GASKET INSTALLATION

FOR TRANS. COVER
•

When installing the valve gaskets on the
transmission cover, care must be taken to in
stall them correctly. The gaskets (2) must be
installed on cover so the holes in the cover
match the gasket. Install the valves (1). They
are both the same kind of valves and gaskets.

The main regulator valve has two gaskets
that are the same. The gasket (4) must be in
stalled on the transmission as illustrated in dia
gram on opposite page. The adapter (5) is then
installed, another gasket (4)is installed like the
other gasket.

Install the main regulator valve (6) onto the
second gasket (4) as shown, tighten the cap
screws.

NOTE

Wrong installation of these gaskets
may result in marginal systems
pressures and lubrication failures.
Double check all assemblies during
installation of parts.The later model
valves and gaskets will use a dowel
pin to locate valve and gasket.

,
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SECT.

D-400 ITI' #1

•1 1

D-400 sn, #2

P663-4D-2

Figure 4D-2 D-400 Gasket Installation for Trans. Cover
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SECTION IV

D-400 GASKET INSTALLATION

FOR TRANS. COVER
"

•

When installing the valve gaskets on the
transmission cover, care must be taken to in
stall them correctly. The gaskets (2) must be
installed on cover so the holes in the cover match
the gasket. Install the valves (1). They are both
the same kind of valves and gaskets.

The main regulator valve (5) has a gasket
(4) that can beput on different ways, but will not
operate correctly unless it is installed as illus
trated on opposite page. Install gasket (4) cor
rectly, then install main regulator valve (5) with
capscrews.

Install gasket (6) correctly as illustrated,
then install secondary (converter) valve (7) with
four capscrews.

NOTE

Wrong installation of these gaskets
may result in marginal system
pressures and lubrication of parts.
The later model valves and gaskets
will use a dowel pin to locate valve
and gasket.
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SECTION IV

P663-4E-O

I

··1~"
12I ~ -_,

I 13
I

6
78 •5 9
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13
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15
164 17
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193
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2325
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~~=c~u~~------27
'------------- 5

Figure 4E-O Forward & Reverse CI.tch
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SECTION IV

KEY TO FIGURE 4E-O

1. Pin, dowel
2. Cylinder
3. Pin, spring guide
4. Spring, piston return
5. Thrust washer
6. Snap ring
7. Race, inner bearing
8. Spacer
9. Roll pin
10. Gear, input - reverse
11. Oil port - forward
12. Oil port - lube

It 13. Oil port - reverse
14. Shaft - input
15. Bolt - clutch pack
16. Backing plate
17. Rings - inner
18. Piston
19. Rings - outer
20. Plate - spring retainer
21. Plate - bronze
22. Plate - steel
23. Snap ring
24. Belleville washers
25. Thrust washer
26. Nut
27. Gear, input - forward

..
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SECTION IV

II
DISASSEMBL Y of All Clutch Packs

1
2
3

'663-4E-1

Figure 4E-l

1---1
""'---2

P663-4E-2

Figure 4E-2

1

2

Figure 4E-3

Remove snap ring (1). Remove bearing race
(2) by using puller over gear (3). The end of pul
ler screw should not gall the center in the end
of shaft. A plate should be used to protect the
end of the shaft.

Remove spacer (1) and thrust washer (2).

Remove the gear (1) from the pack assem
bly (2).
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SECTION IV
DISASSEMBLY of All Clutch Packs

Figure 4E-4

Figure 4E-5

P663·4f-6

Figure 4E-6

Place two 12" clamps (1) over pack (2).
Tighten hold pack together.

Tighten clamps to hold pack together.

Remove nuts (3)from bolts (1). Three bolts
have punchmarks on the heads of the bolts. Re
move these three bolts by pushing them out with
the special locating pins (4) (Figure 4-Tool-6 )
pushing the bolt out to line up the plates and
Belleville washers while disassembling pack.
Remove backing plate (2)from one side of pack.

Whenpins (1) are in pack (4), turn the pack
around from notch in pack stand (5) so pins (1)
will not fall out. Remove spring (2) from spring
guide pins (3).
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SECTION IV
DISASSEMBL Y of All Clutch Packs

Figure 4E-7

1

Figure 4E-8

Figure 4E-9

Remove the bronze (2) plates and steel (3)
plates from clutch pack (4). Between each steel
plate there are twelve Belleville springs (1)
stacked as shown on the pins (120°apart) per
clutch (240 springs per pack).

Check clutch plates for straightness. They
must be flat within . 008 T. 1.R.

Remove the spring retaining plate (1).

Remove piston (1) from cylinder with two
pairs ofpliers oncenter rib of piston. All burrs
must be removed from piston if they de vel 0p
from pliers.

Removepiston rings from IDand ODgrooves
of piston.
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SECTION IV
DISASSEMBLY of All Clutch Packs

•

Figure 4E-l0

Figure 4E-ll

Figure 4E-12

Replace backing plate (4). Install two bolts
(2) to hold pack together. Leave locating pins
(3) in clutch pack.

Use two special lifting nuts (5) on bolts.

Lift the pack from stand with special lifting
tool (1). Lay pack on bench. Hooklifting chain
on special nuts (5). Set pack in stand so other
end can be disassembled.

Remove special nuts from bolts (3). Leave
bolts inpack. Use locatingpins (1)for disassem
bly. Remove backing plate (2) from pack.

Removethe springs (1), bronze (2) and steel
plates (3), Belleville springs (4), spring retain
ing plate (5) and piston as we did on the other
end of the pack. (See Figure 3E-6 thru Figure
3E-9)
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'Pi' SECTION IV
DISASSEMBLY of All Clutch Packs

H the cylinder (4) is to be removed from
shaft (2), remove snap ring (3).

P663-4£-13

The stand (5) can be used to hold the shaft
assembly while removing the snap ring. Place
special lifting tool (1) on shaft to hold it from
falling thru cylinder. Lift shaft (2) and cylinder
(4) to bench and disassemble and reassemble
shaft and cylinder. Be sure the shaft oil pres
sure holes line up with holes in cylinder.

'"

Figure 4E-13

PISTON AND RING ASSEMBLY

23
1

P663-4E-14

Figure 4E-14

The piston (4) has two sets of piston rings.
The set on the ODare all alike with a step cut.
Install the expander (5) in OD groove. Install"
four rings (6). Stagger the ring ends.

three step cut 'ringa, place piston rings in piston
(4). Place piston incylinder. Itwill expand rings.
Thenremove piston from cylinder. Place the flat
end ring (3)on bottom of the three step cut rings
(2). While assembling, use transmission oil on
all internal parts - rings, between plates, pis
tons and bushings.

Install the ill expander (1)in groove. Place
three step cut rings (2) in grooves. To set the
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SECTION IV

CLUTCH STACKING DIAGRAM

•

A= BELLEVILLE SPRINGS

B= BRONZE PLATES

C= SPRING

D= PISTON

E= CYLINDER

F= SHAFT

G= BACKING PLATE

R= SPRING RETAINING PLATE

S= STEEL PLA TES

TOTAL: 10 BRONZE, 9 STEEL PLATES PER CLUTCH P663-4E-15

Figure 4E-15 Clutch Stacking Diagram
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REASSEMBLY of All Clutch Packs
SECTION IV

P663-41-19

Figure 4E-19

'. <y

Figure 4E-20

Figure 4E-21

Install clutch piston return s p r in g s (1).
Check the length of the springs before assem
bling.

Free length 3.930:: 10%to support 106 lbs.
@ 2.687".

Check the marks (3) on backing plates (2)
and cylinder. They must line up. Install backing
plate (2) and two 12" clamps. Clamp pack so
bolts (1) can be installed.

NOTE Do not pull the locating pins (4) out.
Push them out with the clutch pack
bolts (1). Do not tap the bolt through
pack. Belleville springs may catch
onto the bolt threads and break the
spring.

Care must be taken to install bolts (1). Six
bolts must go into clutch pack one way to allow
clearance for gears to pass into transmission.
The three bolts going through the Belleville
springs must be punchmarked to indicate Belle
ville spring bolts. Install special lifting nuts on
two bolts. See Figure 4-Tool-5.

Install thrust washer (2) over shaft (1) into
clutch pack (4).

The grooves (3) must be facing the clutch
gear.
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SECTION IV
REASSEMBLY of All Clutch Packs

Figure 4E-16

Figure 4E-17

..

Figure 4E-18

Clean and check all parts. Blowdry with
air. Place backing plate (5) on stand. Install
special lifter on shaft (1) with cylinder (3) at
tached. Cylinder (3) and backing plate (5) are
stamp marked. Use chalk or ink pencil to mark
the locating marks (4)so they can be seen during
assembly.

Install piston (2). start rings in cylinder with
screwdriver or flat tool. Do not damage surface
or rings. Tap piston (2) into cylinder (3) with
plastic hammer.

Install spring guide pins (2). Install spring
retaining plate (1) and lineupthe plate with guide
pins (2) and dowel pins (4) with the dowel pin
holes (3).

Insert three locating pins (1)into bolt holes.
Let them rest on stand. Assembly four Belleville
springs (2)on each locating pin, twelve per steel
plate. Install bronze plate (3), twelve Belleville
springs, one steel plate (4), one bronze plate
(3), Belleville springs, steel plate (4), bronze
plate, twelve Belleville springs (2), one steel
plate (4), one bronze plate (3), etc. ending with
a bronze plate and twelve Belleville springs.
Checkplates before assembly. They must be flat
within . 008 T. 1.R.
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SECTION IV

•

PREPARATION FOR REASSEMBLY

OF •
ALL CLUTCH PACKS

In preparation for reassembly of the clutch
packs, the following should be done:

A. Clean all parts thoroughly in solvent. Use
compressed air to dry parts. Carefully in
spect all parts for excessive wear, cracks
and breakage.

B. Inspect splines on all shafts and drive gears
for excessive wear.

C. Inspect all sealing surfaces for wear and/or
grooving.

D. Inspect bearing inner races and bushings
for pits and spalled areas. Replace bearings
and bushings which are pitted or spalled.

E. Inspect the sintered bronze and steel plates
for wear or signs of being burnt and/or
warped. Replace plates if any of these con
ditions exist.

F. Replace all seals, hook type seal rings,
"0" rings and snap rings.

G. In assembly, use aheavynon-fibrous grease
with a low melting point.

,
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SEC ION IV

CLUTCH STACKING PROCEDURE

(All Clutches)

•
Opposite is the clutch plate stacking proce

dure for directional and range clutches in both
the D-400 and the D-500 P-6000transmissions .
Starting at the cylinder end of the clutch, assem
ble clutch plates as follows:

There are a total of 10 bronze and 9 steel
plates per clutch. In assembling, starting
at the cylinder (E), the piston (D) assembles
into the cylinder with IDand ODpiston rings
with expanders behind them. Assemble one
spring retaining plate (R), one bronze plate
(B), twelve Belleville springs (A) and four
springs 1200 apart. A steel plate (S), an
other bronze plate (B), Belleville springs
(A), etc. until 10 bronze and 9 steel plates
havebeen assembled. 120Belleville springs
are assembled in each side of the clutch
pack assembly.

NOTE

The bronze plates should be oiled
prior to reassembly. Plates that
are dry or only lightly oiled are
subject to overheating the first time
the clutch is applied.

..

Because the bronze clutch plate
facings are porous and absorb oil,
a light oilingwith anoil can may not
be sufficient. Bronze clutch plates
should be pre-soaked for at least
two minutes in a container of clean
transmission oil before assembly
into a clutch pack or transmission
case.

Different type oils are frequently
incompatible. It is important that
the oil used for pre-soaking is the
same as the oil used in the trans
mission.
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SECTION IV
REASSEMBL Y of All Clutch Packs

•
Figure 4E-22

Figure 4E-23

Figure 4E-24

Install reverse gear (1). Do not drop gear
into clutch pack (3). Insert gear into clutch
plates, turn gear so splines (2) will enter teeth
of bronze plates. Do not bend bronze plate teeth .

Install thrust washer (3)withthe oil grooves
(4)toward the gear (5). Install spacer (1), large
diameter toward thrust washer. Be sure spacer
has two pins (2)in large flat surface that enters
into shaft end surface.

Install a heated bearing race (1) over shaft
against spacer washer (2).

Heat bearing race to 250 to 300 degrees
fahrenheit. Install snap ring to retain the bear
ing.

Install lifting (Figure 4-Tool-3 ) to end of
pack shaft. Lift pack with hoist, set on bench
or clean floor. Unhook hoist chain, remove
special lifter. Hookchain to special lifting nuts
(3) (Figure 4-Tool-5). Lift pack into pack
stand (Figure 4-Tool-4).
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'M' SECTION IV
REASSEMBL Y of All Clutch Packs

Removenuts andspecial nuts. Remove back
ing plate. Pull the bolts (1)with the marked head
up and support them with three bolts and nuts
(2) 3/4" x 2-1/2" 19. Install the piston rings in
the piston as in Figure 3G-14. Install piston,
spring retaining plate, with dowel pins lined up
withhole inplate. Install bronze plate, Belleville
springs, steel plate etc. endingupwith Belleville
washers and bronze plate. See Figure 4E-15 for
Belleville spring stacking procedure.

-,

U

2 '663-41-25
Install clutch piston return springs. Check

length of the springs before assembling. Free
+length 3.930 - 10%to support 106 lbs. @2.687".

Figure 4E-25

Install backing plate. Insert the three bolts.
Install nuts on bolts. Torque to 80 ft. lbs.

P663-41-26

Figure 4E-26

Install thrust washer (1) over shaft into
clutch pack. The grooves (2) must be facing the
clutch gear.

P663-41-27

Figure 4E-27
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SECTION IV
REASSEMBLY of All Clutch Packs

n

Figure 4E-28

Figure 4E-29

P663-41.30

Figure 4E-30

Install forward gear (4). Do not drop gear
into clutch pack (5). Insert gear into clutch plates.
Turn gear so splines will enter teeth of bronze
plates. Do not bend bronze plate teeth. Install
thrust washer (3)withoil groove toward the gear
(4). Install spacer (1) large diameter towards
the thrust washer. Be sure spacer has two pins
(2) in large flat surface and enter into shaft end
surface.

Install a heated bearing race (1) over shaft
against spacer washer (2).

Heat bearing race to 250 to 300 degrees
fahrenheit.

Install snap ring (1)in groove (2) in shaft to
secure bearing race.
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5 v
RIASSIMBL Y of All Clutch Packs

Remove snap ring (2)from shaft (1) on range
pack.

P663-4E-:1I

Figure 41-31

Install gear puller (1)screw on end of shaft
center hole (2). Hook clamps into holes (4) in
gear. Tightening puller screw will pull the gear
off of the shaft pushing bearing race (3) from
.shaft.

The range clutch pack should be disassem
bled and reassembled using the same procedure
as the forward and reverse pack. When assem
bling clutch pack, leave bearing race off of the
range clutch pack, add spacers to substitute for
bearing race until pack is installed into trans
mission housing.

P663-4E-32

Figure 41-32
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SECTION IV 'i'
P-6000 OUTPUT SHAFT

n

•

P663-4F-1

Figure 4F-1 Output Shaft

1. Shaft End
2. Retainer Ring
3. Output Shaft
4. Retainer Ring

5. Shaft End
6. Gear
7. Spacer
8. Bearing Inner Race

OUTPUT SHAFT. of shaft (1 - 5). The short end is 8 inches, the
long end is 8-1/8 inches.

The output shaft (3) must be assembled so
the longend of the shaft is in the housing. When
measuring shaft (3), install two retainers (2 - 4)
on shaft, measure from retainers (2 - 4) to end

Assemble shaft (3), retainer halves (4),
gear (6), spacer (7) and bearing inner race (8).
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SECTION IV

2

REVERSE IDLER GEAR ASSEMBLY

Figure 4G-l Reverse Idler Gear Assembly

To remove the bearing races (2) from the
idler gear (3), remove the two snap rings (1).
Clamp a puller behind the bearing race on idler
gear. Block up gear puller in press and press
gear (1) out of bearing race (2).

NOTE

When assembling idler gear into
housing, be sure the short end of
the gear is downtoward the housing.

To install the bearing races (2) onto the
idler gear (3), set the gear on the bench. Install
the bearing races (2) over the end of the idler
gear (3). Be sure they are downto the shoulder
of the gear. Install the two snap rings.

NOTE

Prior to reassembly, heat bearing
races (2) to 2500 F - 3000 F. in oil
or in an oven.

,
V

2

P663-4G-l
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SECTION IV

D-SOO & D-400 TRANSMISSION GEARS

n
2

~D-5oo
P663-4H-l

Figure 4H-l Low Range Output Gears & Pack Low Range Gear

D-500
1. Low Range Clutch Pack Gear
2. Low Range Output Gear
3. LowRange Output Gear Baffle

P-6000 TRANSMISSION.

The D-500 "PAYDOZER"transmission uses
a low range clutch pack gear (1), a low range
output gear (2) and a low range output gear oil
baffle (3).

The D-400 "PAYDOZER" transmission is a
P-6000 transmission except for replacement of

D-400
4. LowRange Clutch Pack Gear
5. LowRange Output Gear
6. Low Range Output Gear Baffle

the following parts, the low range clutch pack
gear (4), a low range output gear (5) and a low
range output gear oil baffle (6).

This was done to match the ratio of the
power train.

The D-400 and D-500 transmissions cannot
be exchanged, they are not interchangeable.
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SECTIO

D-500 & D-400 TRANSMISSION COVER ASSEMBLIES

Figure 4J-l D500 Trans. Cover

1. Directional valve
2. Breather
3. Range valve
4. Directional clutch oil supply cap
5. Reverse idler bearing retainer
6. Valve adapter
7. Main regulator valve
8. Range clutch oil supply cap
9. Cover
10. Output bearing cap with seal
11. Yoke
12. Filler pipe
13. Capscrew, nut and lockwasher

DISASSEMBLYOF FRONTCOVER.

In the event any of the roller bearings have
to be removed and/or replaced after the cover
is removed from the transmission, use a suit
able soft drift to drive bearing from cover.

Drive on bearing outer race only.

•

u
Figure 4J-2 D400 Trans. Cover

1. Directional valve
2. Breather
3. Range valve
4. Directional clutch oil supply cap
5. Reverse idler bearing retainer
6. Converter control valve
7. Lube hose
8. Main regulator valve
9. Range clutch oil supply cap
10. Cover
11. Output bearing cap with seal
12. Yoke
13. Filler pipe
14. Capscrew, nut and lockwasher

Bearings are a light drive fit. To reinstall
bearings, use a soft drift or mallet to drive
bearings into bearing bore.

NOTE

Oil supplytubes are not replaceable.
They are serviced with cover. Care
must be taken not to damage oil
supply tubes.
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ECTION IV

P-6000 TRANSMISSION COVER(ln.ide view)

Figure 4J-3 Transmission Cov.r(lnside view)

I COVER ASSEMBLY

(1) Install breather baffle (1)withtwo capscrews

(2) Dowelholes

(3) Cover
(4) Oil tubes, non-serviceable.

(5) Jack screw holes
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NOTES:

•
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SECTION IV

PREPARATION FOR REASSEMBLY

OF

P-6000 TRANSMISSION

Preparation For Reassembly of P-6000 Trans
mission.

In preparation for reassembly of the P-6000
transmission, the following should be done:

A. Clean all parts thoroughly in solvent or plain
steam. (Do not use caustic soda in the
steam.) Use compressed air to dry parts.
If steam is used to clean parts, oil imme
diately thereafter. Carefully inspect all
parts for excessive wear, cracks and/or
breakage.

B. Inspect all bearings for pits and spalled
areas. Replace bearings which are pitted
and/or spalled.

C. Replace all seals, hook type seal rings,
gaskets, "0" rings and snap rings.

D. Inspect all sealmg surfaces for wear and/or
grooving.

E. Inspect housings for dirt particles, and flush
all passageways thoroughly.

: , F. Inspect splines on all shafts anddrive gears
for wear.

G. Inassembly, useaheavynon-fibrous grease
with a low melting point.
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SECTION IV
REASSEMBLY of P-6000 Transmission

\

P663-4-18

Figure 4-18

P663-4-19

Figure 4-19

3

Figure 4-20

Screw eye bolt (1) into end of output shaft
(2). Lower into transmission housing (5) with
oil baffle (4) onto gear (3).

•
Be sure the output shaft assembly has been

assembled as in Section IV-F.

Install lifting tool (1) to range clutch pac k
(3) with spacer washers (2) on shaft instead of
bearing race. Gear has to be taken off when out
put shaft gear is installed. Lean output shaft (4)
toward bottom of transmission housing (5) to let
the pack shaft enter bearing hole in housing and
let pack gear pass the output shaft gear.

Screw eye bolt (1) into output shaft (2). Raise
shaft high enough to install the oil baffle with
dynaseal washers on the capscrews. Torque to
37 ft. lbs.
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r SECTION IV
REASSEMBLY of P-6000 Transmission

•
P663-4-21

Figure 4-21

Figure 4-22

I

Figure 4-23

Install lifting tool (1)onto directional clutch
pack (2). Lower it downinto transmission hous
ing (3).

Install lower snap ring into the idler support
(2)inhousing. Insert bearing (1) into idler sup
port (2). Install top snap ring to secure the bear
ing (1) (oil bearing).

The races are installed on the idler gear
subassembly Section IV-G

Install idler gear assembly (1)in bearing in
idler support (2).
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SECTION .IV
REA55EMBLY of P-6000 Transmission

Figure 4-24

Figure 4-25

1

Figure 4-26

Remove snap ring (2) with snap ring pliers
(1). Remove the spacer washers (3).

..

Remove the range gear (1) from the range
pack (2).

u

Install the two retainer halves (2) into the
groove in the output shaft (1).
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SECTION IV
REA55EMBL Y of P-6000 Transmission

Figure 4-27

Figure 4-28

n Figure 4-29

Install gear (2) and oil baffle (3) on output
shaft (1). Makecertain longendof gear fits over
retainers. Install four capscrews with dynaseal
washers through the transmission housing to
secure oil baffle.

Install spacer (3)and heated bearing r ac e
(2) on output shaft with another spacer (1).

NOTE Prior to reassembly, heat bearing
inner race to 2500 F. - 3000 F. in
oil or in oven.

Install range pack gear (5) (short hub down).
Make certain that retainers are in place.

Install spacer (4) and bearing race (3) and
snap ring (2) with snap ring pliers (1).

NOTE Prior to reassembly, heat bearing
inner race to 2500 F. - 3000 F. in
oil or in oven.
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SECTION IV
REASSEMBLY of P-6000 Transmission

Figure 4-30

Figure 4-31

Figure 4-32

o
Place heavy grease onhousing before gasket

is installed to the housing. Itwill hold the gasket
in place. Install gasket (2). Check holes in gas
ket. Install dowel pins (1).

Use eye bolts (2) to install cover (3) with
chain (1)ontransmission (5). Care must be taken
not to damage the oil seal grooves on the two
clutch packs when lowering the cover on the
transmission housing (5)with gasket (4). Center
cover over dowel pins.

Install the capscrews (5), washers and nuts
to secure the cover (4). Torque to 280 ft. lbs.

Be sure the bearings are installed properly.
Number 3 indicates bearing is going on correctly.
Number 2 indicates bear-ing is not correct. The
end thrust on the rollers should be against the
outer race, not the washer. Mter the bearings
have been driven into the bearing bore, install
the seal rings into the grooves (1)of both clutch
pack shafts.
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SECTION IV

REASSEMBLYof P-6000 Transmission

•
Figure 4-33

2 3

Figure 4-34

,

Figure 4-35

Coat ID of the bearing cap (4)with Mar-Seal
or a comparable sealant. Install seal (5) in out
put bearing cap (4). Installgasket, cap (4), cap
screws (6) and washers (7). When assembling
(1 & 3) caps, line up the gaskets and caps for
the oil flow. Install caps (1, 2 & 3). Install all
lockwashersandcapscrews. Torque to 32 ft. lbs .

Install oil filler tube fitting into transmis
sion cover, screw filler pipe (2) into fitting,
place in a upright position andtighten nut on fit
ting. Install dipstick (1), tighten. Install filter
(7) in the cap (8). Install in transmission with
gasket (6), washers (5)andcapscrews (4). Torque
to 32 ft. lbs.

To install yoke, grease the seal, slide yoke
(3)on the output shaft. Install gasket (4), wash
ers (5), dynaseal washers (3)and capscrews (2).
Torque to 65 ft. lbs., then wire (1) the cap
screws to secure them from getting loose.

Install two valve gaskets (3 & 6). Install
directional (1) andrange valve (4). Be sure gas
ket (3 & 6)fit all openings on the valves. Install
capscrews (2 & 5) with lockwashers. Torque to
32 ft. lbs.
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SECTION IV
REASSEMBLY of P-6000 Transmission

Figure 4-36

,

Figure 4-37

Figure 4-38

Install main regulator valve gasket, the
adapter (3) and then another gasket. Install the
main regulator valve (2). Install the capscrews
(1). Torque to 32 ft. lbs. Install breather (4).

NOTE Install valve and gaskets as illus
trated in Section IV-D.

Turn transmission over in stand. Install
bearings (1,2 & 3) in transmission housing.

1. Output shaft bearing.
2. Range clutch pack bearing.
3. Direction clutch pack bearing.

Install gasket (1), seal retainer (2) with seal
installed. Installiockwashers (4)and capscrews
(3).

Install gasket (5), cover (6), lockwashers
(8) and capscrews (7).

Install gasket (9), seal retainer (10), lock
washers (12) and capscrews (11). Torque cap
screws to 32 ft. lbs.

NOTE Wheninstalling gaskets, line upoil
channels with cover and housing.
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SECTION IV
REASSEMBLY of P-6000 Transmission•

Figure 4-39

•

•

Install input yoke (1). Install output yoke (2),
gasket (3), retaining washer (4), Dynaseal wash
ers (6) and capscrews (5). Torque to 50 ft. Ibs,
Thread lock wire through holes in capscrews.

NOTE Before installing the yokes (1 & 2)
on shafts, place anon-fibrous grease
on the oil seals to let the yoke slide
into seals. Check lip of seal. Be
sure it is not turned over. If so,
insert a flat tool past seal lip to
bringlip into place. (Donot damage
lip of seal. )
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