riginal April, 1995
) O orm 1351 495
Price $20.00

Contents

Section Page

I INTRODUCTION AND DESCRIPTION ...ooovisisiimitisnininasbiiisisissisississsnsssssismrimmsssisiess 171
R 1 T =1
TR 0 T T TR —— i Tl

b

O-ROAT SERVICE AND TROUBLESHUMITIMG ..o s rrsees s 21
el L. Trou D e a OO N s siininianimssimsis s ismrmtyeres i s b b LR a8 R A e 1248 L 21
297 Transmizsion Removal and InstnlliIon i st 270

A b T O L, o o e e ) k]
-4, Removal and Installifion of TrafSmERIO ... e rooeergeeesis s semimsss s .3
3-fn,  Transmission Disassembly T
3-13. Disassembly of Valve and Pump Housing Assembly o i
31-16; Disassembly of Input Shafl Asemibl ... s 3= 1
3-20, Disassembly of Lay Shafl Assembly ..o 310

4 CLEANING, INSPECTION, REPAIR OR REPLACEMENT ...t .41
1, Clehing oo midialiii, =l
4-5,  Inepoclion.. ..o i s P i s ke

5 ASSEMBLY .. O S e BB B0 5-1
S5-1.  Cheneral InTDEMEEDN ... oo i ianis o s i krmsamsm s smm bt e 2 e oy s R R 51
4, Lav Shaft Assemibly ..o b sssms s s pererens =1
SeB.  Traptit ShRi ASSEEBIY o i oiini i ciisiisii i s sismnsis s antuia s sesi s s i s i 5.4
5.12. Valve and Pump Houstog Assembly ....cocsme i s 30
515, Transmbsshon ASsembly ..o ieiheimmihissmisiskini i s e e b R L

P Prrts e — e e R T e R T S S R A L R

This manual is offered to you by
© Dintra Transmissies Putten



Section 1
Introduction and Description

1-1. INTRODUCTION

1-2. FPURPOSE. This manual contains mainienance,
service and parts information for the Series 5000
Velver Drive® Marine Transmission (sec figure 1-1).

1-3. SCOPE. Thiz manual provides information for
mamnienance, troubleshooting, removal, disazsembly,
cleaning, inspection, repair or replacement. assemhbly
and installation of the transmission.

1-4, Section P contains an illustrated paris lisi. The
prrangement of the exploded view illustrations 12
deseribed in the introduction te Section P Each
detailed part shown in the exploded views is azsigned

an index number. This same index number is used to
identify the part throughow this manual. For
example, index number 27 (in parentheses in the
text) relers to the oulpul shaft regardless of the
manual section or the specific transmission being
serviced.

[-5. The exploded view illusirations in Section P
make it possible to view the complete assembly and
major subassemblics, in addition o the illusirations,
in the service sections relating o a specific service
procegdune.

FLUID LEVEL
DIPSTICK

LIFTING EYE

INPUT
SHAFT

TEMPERATURE SENSOR
INPUT CLUTCH TOCOOLER  pNp MAIM SERVICE PORT
SERVICE PORT NEUTRAL SAFETY
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Figure 1-1. 5(KH) Serigs Marine Transmission
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Figure 1-2, Series 5000 Transmission Operatlion
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I1-6. Section T lists special tools. These tools, or their
equivalent are reguired for proper disussembly and assembly
of the trunsmiission.

-7 ARBBREVIATIONS. Abbreviations, other than those in

commpn wse, found in this manual are dentified in
Tahle 1-1.

Tahle 1-1. Abbreviations

AR A Beguired

AREY Aasembly

i Inside Diameter

MES Mot Sold Separely

1 Chatside Diameter

PN Part Mumber

QTY Chantity

REF Reference
1-8.DESCRIPTION

1-9. GENERAL DESCRIPTION. The Velvel Drive
FSeries 5000 is a single-speed, forward/reverse, hyidmulic-
shifl transmission, The gear ratio varies from model to model
and is listed in Table 1-2.

I-10. The input, lay and output shafts are supported
by tapered roller bearings. Needle bearings are used
between the shafis and clutch gears on the input and

lay shafi assemblies. Helical gearing 15 used
throughout. The tranzsmission has separate, multi-dise
clutches for cach direction of output shaft rotation,

1-11. APPLICATION. The Series 5000 is o drop
center, B degree down-angle transmission, specifically
designed for twin engine applications requiring nearly
horizontal engine installation. It will operale only
behind engines with counter clockwise rotation
(viewed from flvwheel end). This is commonly
termed automotive rotation, The Series 3000
transmission’s Tull reversing feature eliminates the
need for opposite rotating engines. Thus, a right-hand
of lefi-hand propeller can be uwsed with an
automedive rodation engine.

1-12. BDESCRIFTION OF OPERATION, (See figure 1-
2} The trunsmission input shaft ond lay shaft
assemblics are geared together and rotale in opposite
directions when the cnging is running. Each of these
shafl aspemblics has o hydraulic cluich that engages
a clutch gear. Each clutch gear "floats” on needle
bearings on s respective shaft ond engages the
putpul shaft assembly gear. As shown in view A, with
the transmizsion i neuiral and the engine running,
the mput and lay shalt assemblies rotale in opposile
direetions with the output shafi stationary, View B
shows the power flow when the input shaft hydraolic
clutch 15 éngaged (refer o paragraph 1-13, step 2},
Outpu shaft rotation is ¢lockwise or opposite to the
engineg rotalion. Yiew O shows the power Mow when
the lay shaft hydravlic cluich is engaged (refer Lo
paragraph 1-13, step 3). Ouiput shoft rotation is
counterclockwise or the same as enging rotation.

Table 1-2, General Specifications

FLUID DRY
ASSEMBLY No. NOMINAL ACTUAL CAPACITY* WEIGHT
RATIO RATIO QT/LITER LE/KG

2001-000-001, RO & -011 1.00:1 1.054:1 2.00/1.90 100/45
2001-000-002, RO2 & -012 1.25:1 1.303:1 2.01/1.90 100145
2001-000-003, RO3 & -013 1.50:1 1.586:1 2.01/1.90 10045
20601 -000-004, RO4 & 014 2.00:1 2.040:1 2.01/1.90 10045
2001 -000-005, RO & 015 2.50:1 2.454: | 2.01/1.90 10045
2001 -(00-006, Rb & <016 2.80:1 2.800:1 2.01/1.90 10045

* Approximate, depemnding on angle of trnsmission installation, for transmizsion only, Capacity given does not include

ol (Muid) cooler and connection lines,
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Figure 1-3. Hydeaulic Clutch Operation
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1-13. DESCRIFTION OF HYDRAULIC SYSTEM
OPERATION. (See figure 1-3) The transmission
hydraulic pump, driven by the input shaft assembly,
delivers Muid 1o the full flow hydraulic svstem
whenever the engine is running. All lubricating fluid
must pass through the cooler before returning to the
transmission lubrcation system.

A

CAUTION: operating the transmissbon with the
ail conler disconnected, plugged or bypassed
will cause immediate damage 1o the
transmission,

I, When the shift lever is in the center position
or neutral as shown in view A, fuid iz drawn
through the filter screen and flows directly 1o the
cooler, bypassing the clutch pressure control valve.
From the cooler, fMuid returns 10 both  the
lay and input shafi assemblies, cooling the clutches
and lubricating the bearings. A relief valve in the Jay
shall assembly prevents excessive pressure build up
in the lubrication circuit.

2. When the transmission shifl lever is maoved
away from the engine as shown in view B, ihe
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pressure control bypass circuit is interropled, causing
Muid to back up ngainst the eluteh pressure control
valve. The increased Muid pressure is directed to the
clutch piston on the input shaft sssembly, Fluid
pressure closes the fy-ball and moves the piston to
engage the clulch plates, With the input shafi
assembly clutch engaged, the oulput shaflt turns
clockwise, or the opposite direction as the engine.

3. When the transmission shift lever is moved
toward the engine as shown in view C, the pressure
control bypass circuit is interrupted caosing Muid 1o
back up against the clutch pressure control valve.
The increased fluid pressure is directed to the cluteh
piston on the lay shaft assembly., Fluid pressure
closes the fly-ball and moves the piston to engage the
cluteh plates, With the lay shaft assembly cluich
engaged, the output shafi turns counterclockwise, or
the same direction s the engine,

4, When either cluteh is engaged, all fluid must
flow past the pressure control valve. When the shift
lever is returned to the center position and both
clutches are released, Muid is allowed to vent back to
the sump. In addition the Ny-ball unseats permitting
the clutch piston return springs to release the clutch
faster.




Section 2
Maintenance, Troubleshooting,
Removal and Installation

2-1. MAINTENANCE

2-2. GENERAL The periodic maintenance required
for the Velver Dinive ® Series 5000 maring transmission
ig given in Table 2-1. Follow this schedule 1o ensure
trouble-freec  operation and long  service life.

2-3. LUBRICATION SCHEDULE. Refer to Table 2-1

ih_ CAUTION: Temperatures in excess of 190°F
l\__ (84°C) will break down the transmission Muid.
IT there are signs of burnt fluid or there are
ofher reasons to believe that ihe transmission
has overhested, change the Muid immediately.

24, APPROVED THANSMISSION FLUIND. General
Motors Dexron [IE or Dexron [II Muids are
recommended, but any of the following automatic
transmission Muids are suitable For use in the S000)
tranamission. However, do not mix different bronds
or tvpes of tansmission fluid, Approved speciflications

Creneral Motors Desron 1E or Dexron 11
Ford Mercon

Detroit Diesel Allison C4

Caterpillar TO-4

Daimler-Benz 2366

l_.n.l.-.wr..l-—rE

-5, CHECKING TRANSMISSION FLUID LEVEL. The
transmission should be al operating temperature | Do
not exceed 190°F (HB8°C') max] o get an accurnie
Muid level reading. The Muid will expand when
heated and affect the level in the transmission. Any additions
to the boat that will change the installed angle of the
transmission ai rest may require an oil level adjustiment

A
A
4\

WARNING: Hot transmission Muid cun canse
buirns.

WARNING: Do noi enter the
compariment with the engine running,

cnging

CAUTION: Transmission fAuoid may drain back
inie the irapsmission from the cooler and
conneeting lines afier engine shufdown, Fluid
level must be checked immediately after engine
shutdown. Otherwise, the dipstick reading may
nil be accurate and iransmission counld be

operated with insufMicient Muid,

This manual is offered to you by
© Dintra Transmissies Putten

2-6. Warm Flnid Level Check, With the engine ot
operaling temperature, place the control lever in
peuteal and shul down the engine. Remove the
dipstick (1) by holding the base and turning the T-
handie counter clockwise {(see figure 2-1) and wipe
it clean. Insert the clean dipstick fully into the
trnnsmission, withdraw, and read the fMuid level, Add
or remove fluid as necessary 1o bring the fluid level
to the full mark on the dipstick. Replace dipstick (1)
and tighten by holding the base and furning the 1-
handle securely clockwise.

2.7, Cold Floid Level Cheek. For eiase of checking
the fluid level prior 1o stast-up, a cold Muid level
mark can be made on the dipstick. First, make the
warm Auid level check a8 described above and odjust
the fluid level to the dipstick full mark. Shut down
the engine and allow the transmission lo cool
overnight, With the transmission cold, check the fluid
level and put & new cold full mark on the dipstick

1. DIPSTICK /

Figure 2-1. Dipsiick Remaoval

WARNING: Freguent MNMuid loss indicates
a svstem leak, even if there is no sign of
transmission  fuid in  the bilge. As
example, a defective cooler can  allow
transmission Muid fo enter the engine’s
cooling  syvstem  or to  be  refurned

overboard with the cooling water.

A



-8, CHECKING TRANSMISSION  FLUID
CONDITION. Whenever the transmission fluid level is
checked or any time that there 15 evidence of
transmission overheating, cheek the condition of the
fluid. Remove the dipstick and check for evidence of
water or other contaminants. Look for evidence of
overheated fluid. The recommended Dexron (luid is
normally bright red but will tum dark brown if
overheated, Other acceptable fluids (refer 1o
paragraph 2-4) are different in color but all will have
a distinctive “burmt™ smell if overheated. If there is
any evidence of contaminated or overheated fuid,
determine and correct the cause and replace the Muid

{refer to paragraph 2-9)

2.9, CHANGING TRANSMISSION FLUID. A seasonal
change of the transmission Muid is required for all
pleasure boats. Work hoats require transmission fluid
change every 1000 hours. In addition, the
transmission fluid must be changed any fime it
becomes overheated, contaminated, changes color, or
becomes rancid smelling.

A

WARNING: Do not use gasoline or any other
volatile or highly combustible liquid as a
cleaning solvent when changing the
transmission Mk,

A

CAUTION: Do not, under any circumsiances,
start the engine with a cooler line disconnected

or plugged.

|. Place a suitable container near the oil (flwd)
cooler return port (103 ) (see figure 2-2).

2. Remove both cooler lines from the transmission.
Be careful to label them for proper return. Drain all
fluid from the return line inte the container, using
moderate air pressure 1o empty lines. Reconnect the
cooler return line and torque fittings to 25-35 1b-fi

(34-47 Mm},

3, Remove the dipstick (1) as described in
paragraph 2-6.

4. Place a suitable container under the

transmission and remove the drain plug (2). Drain
all fluid from the transmission and install the drain
plug. Torque plug 1o 20-45 |b-ft (27-34 Nm)

%, Fill the transmission with the proper wype (refer
to parngraph 2-4) and quantity (determined by
dipstick check) of transmission fluid.

6. Replace dipstick and check fluid level (refer to

paragraph 2-3).

Tahle 2-1, Scheduled Montenance.

MAINTENANCE

INTERVAL

ANNUALLY

OR 1000 HR

MONTHLY

OR 100 HR

WEEKLY

Check transmission fluid level. Add fluid to proper
level if reqpuired (refer to paragraph 2-5),

x

Remove dipsdok and cheek trmsmission Muid for
contaminmts or overheating {refer 1o paragraph 2-8).

Change trunsmission (luid (refer to paragraph 2-9),

Check control linknge and control lever for proper
operation and adjustment (refer to pargraph 2-14),
Mo sticking, binding or looseness is permitted.

Check ol (Maid) cooler lines and connections for
leakage or damage. Connections musi be tight,

Check trunsmission for signs of fluid leakage (refer to
paragraph 2-10},

Check that transmission cover and bell housing
mounting bolts are tight. Torque (o specifications
(refer to table 5-13.
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1. DIPSTICK
2.  DRAIN PLUG
4. VALVE & PUMP
ASSY
TRAMNSMISSION
OUTPUT FLANGE
BREATHER
SENSOR PORT
OUTLET PORT

. RETURN PORT

. INPUT CLUTCH
PRESSURE TAP
LAY CLUTCH
PRESSURETAP

. BELL HOUSING
107. DAMPER PLATE

. FLYWHEEL

. SHAFT COUPLING
. NEUTRAL SWITCH
. SHIFT LEVER

Figure 2-2. Transmission Installation

2-10, LEAKAGE CHECK, Since i1 is important to
determine the source of a leak, 2 leakage check
should be made before the trunsmission s removed
from the boat, Dexron Muid leakage will show o red
path leading back to the source. Fluid leaking from
the valve and pump gssembly {4) may be remedied
without removing the transmission from the bhoat
{refer to paragraph 2-19). Fluid leaking from the
bottpm of the bell housing (106} useally indicates a
worn or damaged fronl transmission seal or engine
rear seal. Sometimes leakage can be stopped by
relorquing  iransmission  belts 1o specilications
{excepl those secured with Loctite, refer to Tahle 3-
1. If removal of the transmission 15 anficipated make
note of tell-tale leakage path for future remedy.
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2-11. TROUBLESHOOTING

112, GENERAL, In the event of operating dilficulty,
immediately note and record the symploms and then
thut down the transmission (engine) lo prevent
possible domage. Proper trouble diagnosis is the most
essential part of repair. Without i, unnecessary
repairs: may be maode without correcting the real
problem. In some cases, as noted in the preceding
parngraphs, useful diagnostic information con be
obtained with the transmission installed in the boat
(Mher times it may be necessary o remove and
disnssemble, or partially  disassemble, the
transmission o accurately pinpoint the source of
trouble. Specific inspection procedures for individual
paris of the tronsmission are provided in Section 4,



[able 2-2. Troubleshooting Chant

PROBLEM

PROBABLE CAUSE

CORRECTION

Mo forvard or revere

Lo Mud level

Low fluid pressure

Broken input or output shati

Transmission shifl lever incormectly
positioned

Damiagied shifl Hnkage

Cavilation of propeller

Broken propeller

Fill to proper level

Check pressure per paragraph 2-1E,
If necessary remove amd repair
Irensemission

Remove and repair iransmission
Check for blocked cooler line

Audjust shifi linkage

Bepair shifl linkage

Use Iower engine speed or change
propeller

Repair or replace propeller

Mo neutral (engme
may stall at jdle)

Forward or reverse clutch failune
Shift linkage owl of adjustment
Cluich plates not releaszing

Slipping clutches

Remove and repair transmission
Adjust shift linkage
Hemove and repair transmission

Check and sdjust control cable
adjustment (refer o paragraph 2-14)

Check and repair intermal damage to
clutch assemblics

Transmizsion
overheats

Cooler ofl or water flow restricied

Cooler size oo smll for application

Cooler hose size too restrictive

Lo fluid level

Reverse Mush coaler and connecting
lines, Reploce components that cannol be
cleaned out.

Install birger cooler

Install lorger 1D cooler hoses and
fintings

Fill o proper level
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Table 2-2. Troubleshodsting Chart (Cont)

PROBLEM PROBABLE CAUSE CORRECTION
Overheated (“bumed™) Refer to “Transmixzzion Overhcals™ Tuke comective action as specified for
Muid nhove “Transmission Overheats™ plus replace

transmission fluid.
Repeated overheating Remove, dissssemble and inspect
transmission
knocking rakse that Torsional vibration from improper or Replace damper plute with one of
diminishes when RFM damaged damper plte (refer 1o correct design for the application
iNCrenses paragraph 2-17)
Oibver nodse that can Internal damage (o transmission Tdentify noise by wype (squeal, grind,
be isoluied o frequency, el ) o aid in finding
transmission canse, remove, dissssemble and
inspect tmnsmission

213, TROUBLESHOOTING CHART. Tabie 2-2 lisls
troubles which may be encountered along with
possible causes and corrections.

2-14. CONTROL CABLE CHECK AND ADJUSTMENT,
Check control cables for sticking or binding and for
lest motion. Each cable must be free to move i it
housing for its full length without binding. Anyv cable
that sticks must be replaced. 1t may be possible to
compensale for some lost motion by adjusting the

bridge control hesd,

In the following instroctions nole that:

1. When a right-hand propeller is used, moving
the trunsmission shifl lever away from the engine will
resuli in forward boat movement,

2. When a lefi-hand propeller 13 used, moving the
transmission shifi lever toward the engine will resull
in forwand boat movement,

2-15, With the engine shui down, make cable

adjustmient a5 follows (see fgure 2-3)
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MOTE: Before the following steps, determine which
tiole the conirol cable is connected b, A, B, or T
The center hole is the one most commonly wsed,
Stop to stop travel of the center hole (A, figure 2-
3} ks approximately 2-3/4 in. (TOMM). Stop to stop
travel for the outer bhole (B) is 3 in (TeMM]). Stop
to stop travel Tor the inoner bole (O is
npproximatley 2-3320n S3MM

[, Discommect control cable from transmission 2hifl
bever (207},

2. Place bridge control lever {011) in ceniral,
el position,

3. Move transmission shift lever (207) o ity
central newtral position. Make sure lever detent ball
i% engaged.

4, Adjusi cable ball socket (112) to slign with
proper hole in transmission shift lever (207). Once
citablished, this setting should aot deed 1w be
iliered.

MOTE: In the following step, it may be necessary
i back off the siops in the bridge contral head.
Kefer to ihe bridge control head manual for
instruciions.



A,
Y,

110. CONTROL CABLE *:“- i
111. BRIDGE CONTROL ) W
112. CABLE BALL ]

SOCKET —
207, CONTROL LEVER

Figure 2-3, Control Cable Adjustment

3. Move bridge contral lever {111} to i1s full
Torward stop position.

6, Position transmission shift lever (207) in its
corresponding forward position, making sure detent
ball is enpaged.

7. Check that cahle ball socket (112) aligns with
same hele in transmission shift lever as used in stop
4, I nol, sdjust bridge control,

B, Move bridge control lever {111} to its full
reverse stop position and repeat steps 6 and 7.

9. Connect control cable to transmission shift lever
(207}, Move the bridge conirol lever {111} into each
position and check that transmission shift lever
moves info its proper detent, for each position.

NOTE: It may be necessary to readjust bridpe
control head slightly to get proper iransmission
shift lever positioning. Ifadjustment is not possible,
replacement of worn cable may he required.
Readjust control head stops as specified by con-
trol head manufacturer.
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NOTE: For parallel connected stations, steps 1
through 9 above must first be performed
independently, Then, both stations shull he
connected topether to ensore that each will
Tunciion properly with the added resistance of the
ather: IT reduced eable movement resulis, one or
both eables may regquire replacemeni.

NOTE: IT the two stations are connected in series
[twa stations connecled together with one cable
attwched o the transmission) refer to the control
hiead manufacturer's instroctions,

2-16, PRONVELLER SHAFT ALIGNMENT CHECK [see
figure 2-4) The propeller shaft alignment must be
checked whenever any of the following has taken
place:

= the boal has been removed and replaced in the
Wiler.

= the eéngine andfor transmission i5 removed,
reploced or repositioned on its bed.

- the propeller has hit a foreign object while under
way.

- the output shaft seal and/or bearing has o history
of failure,



T | CAUTION: It is possible for the side loading
[i'r—] described in fallowing step 1 o exist and still
have the Mange and coupling faces aligned as
deseribed in step 2. Flange and coupling must
meel requirements of both steps, Otherwise
seal leakage, bearing failore or other
misulignment failures may resuli,

I. With boat in water, remove coupling nuts and
bolis and slowly separate shaft coupling {(109) from
transmission outpul fMange (18). As coupling leaves
flange locating boss, check that there is no sudden
radial {side to side or up or down) movement. Check
that no side loading is required to remate the coupling with
the fange boss,

2. With coupling (109} in flange {18} locating
boss, draw flanges together using hand pressure only.
Using suitable feeler gauge (114), check the
clearances between the flanges at four locations, S0
degrees  aparl.  {see fgure 2-4)  Clearance
measurements musi pol vary from each other by
mare that (LI in. (076 MM).

3. IF alignment conditions of both preceding steps
1 and 2 are not mel, adjusiment iz reguired. This
adjustment shall be done only at the engine and
transmission mounis and then only by a qualified
marine mechanic,. Do not  pry  against  the

transmission oulput Mange or propeller shaft flange
to attempl alignment.

4. When alignment 15 sdatisfuctory, install coupling
balts and nuts and torque to OEM specificalions

2-17. TORSIONAL VIBRATION. The delivery of
power from a piston engine is not smooth but rather
comes in pulses. The engine flywheel uses inertia to
smooth out some but not all pulsation. That
remaining pulsation is called torsionsl vibration. In
marine applications a damper plate (107, figure 2-2)
is used to absork the torsional vibration by
compressing and relaxing a system of springs. The
domper must be selected carefully. IF its springs are
inadequate for the application, domoge to the
transmission and domper plate ftsell will result
Proper damper selection is the responsibility of the
boat manufaciurer, or whoever matches the engine
and tranamission 1o the application—not Borg Warner.
Borg Warner is not responsible for worsional vibration
or any resuliing damage o the transmission or other
PRWET LR Components,

2-18. CONTROL VALVE AND PUMP ASSEMBLY
PRESSURE TEST. Perform the following lesl to
determine if the control valve and pump assembly is
functioning properly (zee gure 2-5)

18.

109,
114,

TRANSMISSION
OUTPUT FLANGE
SHAFT COUPLING
FEELER GAUGE
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101. MAIN SERVICE PORT

102. OUTLET PORT TO COOLER
103. RETURN PORT FROM COOLER
104. INPUT SERVICE PORT

105. LAY SERVICE PORT

Figure 2-5. Service Port Locations

l. Check fluid level as described in paragraph
2-5 and odjust level as required. Disconnect the
propeller shaft (109) from the transmission output
flange (18) and scparate the Manges completely.

A WARNING: Propeller shaft must not turn
during steps 1 through 15, This eonld resuli in
personal injury or damage to boat,

2. Remove the sensor or plug instalied in the
sersor port (101) and install 0-100 psi (690 kPa) gauge in 3/
8- 18 MPSF ihread port. Remove to-cooler hose from
outlet port (102) and install a minimum 10 gal/min
(38 I'min} Aow meter. Be careful to follow the fow meler
manufaciurer s instruction. {see figure 2-5)

3. Start engine ond set throttle and 900 rpm (idle
speed) with transmission shift lever in neutral (center
position), Check to insure there are no leaks al the
newly installed flow meter,

4. Pressure in sensor port (101) should read 10-
50 psig (68-345 kpa), Flow meter should indicate 0.43gpm
to 396 gpm (117 IWmin to 15 Wmin),

5. Increase engine speed to 2400 rpm, pressure
in port (101} should read 15-70 psig {103-483 kPa). Flow

meter should indicate 2.11 gpm 1o 7.40 gpm (8 IVmin 1o 28
It/min).

B Shut down engine and remove 0-100 psi (690 kPa) gauge
and install sensor or plug removed in step 2, Remove
plugs from input clutch pressure tap (104) and lay
¢lutch pressure tap (105) and install 0-500 psi (3500 kPa)
pressure gauges in the 178 in. NPT ponts.

7. Start engine and set at 900 rpm (idle speed).

B, Move the bridge control to its full forward
position. I the zhift lever on the transmission has
moved away from the engine, port {104) should have
250-400 psig ( 1724-2758 kPa). ITthe iransmission shift lever
has moved toward the engine, port (105} should have
250-400 p=ig (1724-2758 kPa). The flow meter should
indicate 045 gpm to 3.96 gpm (1, 7-15 IWmin) in both sleps
T and 8.

NOTE: In step 8 if the transmission shift lever
moved away from the engine, the propeller is right
handed. If the shift lever moved toward the engine,
the propeller is left handed.,

%. Increase engine speed to 2400 rpm and check
that gauge readings are within limits specified in step
8. The flow meter should indicate 2.11 gpm 1o 7.40
gpm (828 [Vmin).

10, Increase engine speed to 4500 rpm and check
that gauge readings are within limits specified in step
#. The flow meter should indicate 3.43 gpm to 9,25
gpm {13-35 IUmin),

11, Reduce engine speed to 900 rpm (idie) and
use bridge control (o move tansmission shift lever to
the reverse position. The gauge readings should be
opposite of siep B,

12. Increase engine speed to 2400 rpm and check
that gauge readings are within limits specified in step
a4

13, Increase engine speed to 4500 rpm and check
that gauge readings are within limits specified in step
bk,

14, Reduce engine speed to 900 rpm (idle) and
shut down engine. Remove pressure gouges and flow
meter from ports (100, 102, 104 & 103) and install
plugs or sensor removed at step 2.

15, Failure to test within limits indicates leakage
or damage to pressure control, manual control valve,
pumip assembly or one or both cluiches.

Table 2-3, Operating Pressures and Flow Rates

INPUT NEUTRAL ENGAGED COOLER
RPM PSIG/KPA CLUTCH, PSIG\KPA FLOW, GPM/LT-MIN
MIN MAX MAX MIN MAX
900 10/68 S0/345 250/1724 400/2758 0.45/1.7 3.96/15
2400 15/103 T0/483 250/1724 AD02758 2118 740128
4300 - - 250/1724 4002758 343113 §.25135
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2-19. VALVE AND PUMP ASSEMBLY
REPLACEMENT WITH  TRANSMISSION
MOUNTED ON ENGINE. 1T trouble is isolated to the
control valve and pumpassembly and there is no other rewson
o remove the transmission from the boal, it i3 possible to
replace the valve and pump assembly with the trnsmission
installed in the boat. However, when removing the
valve and pump assembly (see figure 3-1), extreme
care must be taken to capture and tag the exacl
number of shims (6] used at cach location. If shims
drop out or become lost or intermixed for any other
reason, abandon this replacement procedure, remove
the transmission from the boat and proceed os
specified in Sections 3 through 5 in this manoal.

A

CAUTION: Improper shimming of input or lay
shaft bearings will result in transmission
damage. If there is any doubt as to shim

thickness at  either location, remove
transmission from boat so that §t can he
shimmed properiy.

2-20, VALVE AND PUMP ASSEMBLY REMOVAL (sec
fipure 3-1) Remove valve and pump assembly as
fiollovws:

. Withdraw valve and pump assembly (4) with
extreme care 50 as not to dislodge any shims (6), 1T
any shims stick to valve and pump assemhbly rather
than being retained in case (46), remove, identify
and save these just as soon as clearance permits.

2. Save and record for possible future
identification all shims (6) and tag as “TNPUT" or
“LAY" coming from input shaft assembly (28) or lay
shafl azsembly {29].

2-21. VALVE AND PUMT ASSEMBLY
INSTALLATION. Install valve and pump assembly us
follows:

. IF the original valve and pump aisembly (4] are
to be reinstalled, return all shims o their ariginal
POSILoNs.

2. If pump assembly (202} is replaced, determine
shim thickness for input shaft (28) bearing as
folbows:

g, Measure and record dimension E, lgure 2-6
on both the new and old pumps,

b, If dimension E is greater on the new pump,
subtract the difference from the shims removed from
the input shaft.

g. Il dimension E is less than the new pump,
add the difference to the shims removed from the
input shafl.

MOTE: The shims returned (o the lay shaft must
be the same as those removed,

3. Insiall valve and pump assembly (4} with
extreme care 5o as nol 1o dislodge any shims (6). IT
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VALVE AND PUMP ASSEMBLY

Figure 2-6. Determine Input Shaft Bearing Thickness

any shims become dislodged and its location cannot
be identified positively, remove all shims and
azsemble shim stacks for coch location dccording b
recorded dats. Use petroleum jelly or cup grease Lo
hold shims in place until assembled.

2-22, TRANSMISSION REMOVAL AND
INSTALLATION

2-13, REMOVAL OF TRANSMISSION. Hefer 1o the
OFM manual for specific instructions regarding
enclosures, mounts, supports, shift linkage and other
components related to the transmission. A suitable
hoist or other means for completely supporting the
transmission will be required. Proceed as follows (see
figures 2-2 and 2-T):

. Disconnect negative battery terminal,

2. Disconnect electrical connectors from neutral
switch assembly (203) and sensor in port (101) (f
usedj on transmission,

1. Remove the cooler outlet and return lines from
the iransmission ports { 102 and 103) tog each hose for proper
identification. Dirain all flukd from the lincs into a suitahle
container

4. Disconnect =hift linkage (Tom transmission shifl
lever (207),

5. Remove coupling nuts and bolts and separate
propeller shaft coupling (109) from the transmission
output Mooy (18)

6. Remove rear mounts, raise and supporl engine.

7. Support transmission with hoist or by other
suitable means through the lifting eye on the
transmission case,

.f_”i"‘ CAUTION: Make sure iransmission s

=] completely supported before removing
hardware attaching transmizsion to Oywheel
housing. Do not allow transmission to “hang"
on input shaft.

E. Remove all hardware attaching transmission to
bell housing { 1M,

9, Move transmission straight bock away Irom
engine to completely disengage spline on input shafl.

1, Carefully lift out transmission.



LAY CLUTCH
SERVICE PORT

DETAIL "A"

| Seo 2-1
L Page 2-11

| I
2.50 5.00
(B35} (o170

L |

MAIN SERVICE AND
TEMPERATURE SENSOR PORT

* DETAIL "B"
See Page 2-11

Inch ()
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DETAIL "A" DETAIL "B"
INPUT SHAFT FLANGE
-
0.080 ' ’*
{20.25) %2515% 3_
A . —
ST S
1.625 2.756
= 41.28) (7.0
2
o
1.362 :
315
(84.80) (B.00T]27.83 -
MUMBER CF TEETH - —— 2 4.25 (107.95) DIA A\ (46 .50
EAMEIAL prvion : -z0e0  FOUR HOLES 0.453 (11.5) DIA
PAESSUREANGLE — . EQUALLY SPACED

Imch {mimj

Input Shafl Spline / Flange Dimensions

124, REPAIROVERHAUL OF TRANSMISSION, Refer
lo Sections 3 through § for disassembly, inspection,
repair, parts replocement and assembly of the
IriksmissEon,

2-15, INSTALLATHON OF TRANSMISSION, Refer 1o
the OEM manual for specific instructions regarding
encloswres, mounts, supparts, shift linkage and oilier
components related 1o the iransmission. Transmission
installation dimenzions are shown on fipure 2-7. With
transmission supported in a suitable manner, proceed
as follows (see fipure 2-2):

I. Apply a thin film of high temperature grease
1o spline on transmission input shafl,

2, Position iransmission and align with engine,
Use guide pins to align transmission during
installation,

3. Carefully move transmission forward, engaging
spline on input shafi. Insll and torque hordware per
OEM specifications. Remove hoist
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4. With the boat in the water, conncet and align
propeller shalt coupling (10%) as specified in
paragniply 2-16.

J’T. CAUTION: Improper shift linkage adjustment
-0 ean eause premaiure eluteh failure.

5. Connect shift linkage (o tronsmission shaft lever
(207). The control lever at the bridge must agree
with the shift lever on the transmission. Adjust the
shift linkuge if required (paragraph 2-14}

6. Connect the coaler outlet and return lines Lo
the transmission ports (102 and 103). Torque fittings
oy DEM specifications.

7. Fill transmission with fMuid as specified in
paragraphs 2-4 and 2-49,

B, Connect electrical connectors to neutral safety switch
(203} and sensor in port { 101} (i1 used),

9, Connect negative battery terminal,



Section 3
Disassembly

3-1. GENERAL INFORMATION

32, During disassembly, refer 1o the illusirations
provided with the text. In addition, an exploded view
of the complete assembly and major subassemblies
can be zeen on the illusiration in Section P, Pars.
These exploded view illustrations are listed ot the
beginning of Section %

3-3, This section provides instructions for complete
dizassembly of the transmission. IT the transmission
is not due for overhaul, and repair affecting specilic
parts is required, dizassemble only to the extent
necessary o gain access to these parts. Parts removed
from the transmassion as subassemblics or groups
need noil be disassembled for repair unless they
contain the iffeched pans.

3-4. REMOVAL AND INSTALLATION OF
TRANSMISSION
3-5. Refer to paragraph 2-23 and 225,

3-6. TRANSMISSION DISASSEMBLY

37, REMOVAL OF VALVE AND PUMP HOUSING
ASSEMBLY.

With the transmission held in a suitable fixture and
in itz approximale  inatalled  position, begin
disassembly as follows (see fgure 3-1}

1. Remove dipstick (1 or [A). Posilion
trunsmission over suilable contniner, remove drain
plug (2} ond drain all Muid from mnsmissaon,

2. Remove seven balis (3), one bolt (3A) and
wisher (3B], Pull valve and pump housing assembly (4) from
case (46}, keeping mounting laces parallel wuntil
pump elears end of input shaft assembly (28).

1. DIPSTICK

1A. DIPSTICK*

2. DRAIN PLUG

3. BOLT

3A. BOLT

38. WASHER

4, VALVE & PUMP
ASSY

5. GASKET

B, SHIM

28. INPUT SHAFT ASSEMBLY

28, LAY SHAFT ASSEMBLY
aa, BEARING CUP

. BEARING CONE

46. CASE

* Farly Production;
reler 1o paragraph 4-14,

2.

Figure 3=1. Valve amd Pump Housing Assembly
31

This manual is offered to you by
© Dintra Transmissies Putten



3. Remove shim{s) (6), outer bearing cupis) {30)
and bearing cone(s) (31} from input shaft assembly
{28) and lay shall assembly {29),

4. Refer to paragraph 3-13 for disassembly of
valve and pump assembly (4),

3. Remove gasket (3). If nccessary 1o scrape, defer
this  until after ftransmission is  completely
disassembled.

NOTE: IT output shaft or clutch assemblies are fo
be removed, nut (17) may be loosened at this time.

3-8. REMOVAL OF CASE COVER AND BEARING
CUP ASSEMBLY. Position the transmission with the
pump (just removed) end down. Support the
transmission with fxture T-5007 (se¢ Section T) or
in another suitable manner to provide clearance for
exposed end of input shafi and balunce transmission.
Proceed us follows (see figure 3-2):

L. Carefully tap small OI} end of tapered pins (43)
o remove from case cover and magnet sssembly

{14, (Mote direction of taper)

2. Remove two bolts (7), five bolts (%), four balis
(9, four washers (10), and bolt (47).

3. Pull case cover and magnet assembly (14)
straight up off of case (46) until cover and bearing
cup assembly clears end of inpul shofl assembly (2R)

4. Do not remove bearing cups (12 and/or 13)
unless replacement is required.

5. Remove gasket (13), If necessary lo sorape,
defer this until after trunsmission is completely
disassembled.

6. Remove two oil seals (16) (Note same may only
have ane.) from case cover and magnet assembly
(14

7. Do nol remove
replacement is requined,

8. Case cover and magnet assembly (14) and case
{46) are o matched sel Bee listing in Section P,

bhreather (36} unless

7. BOLT

8. BOLT

2. BOLT
10. WASHER
12. BEARING CUP
13. BEARING CUP
14. CASE COVER &

MAGNET ASSY

15. GASKET
16. OIL SEAL
28. INPUT SHAFT ASSY
J6. BREATHER
43. TAPERED PIN
46. CASE

* Early production par; refer 1o paragraph 4-14.

£ 7
= ﬂ‘/ CODE

_‘;‘2:-; NUMBERS

Figure 3-2. Case Cover and Bearing Cup Assembly
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17.  FLANGE NUT
18. OUTPUT FLANGE

19. OIL SEAL
20, BEARING CONE
21 SHIM

22. SLEEVE

22A. SLEEVE®

23. OUTPUT SHAFT ASSY
24, BEARING CONE

25. BOLT

26, OUTPUT GEAR [° o °
27.  OUTPUT SHAFT Yv.®
46, CASE w
|

|I I'

- i ET |I

zqﬁ

22 7

19 ——.)

18 —-—*I{ﬂyﬂ

* Superseded pant; refer 1o paragraph 4-14.

Figure 3-3. Outpant Shaft Assembly
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A WAHRNING: Case cover and mapgnel assembly

(14) and case (46} are a matched set. Check
the code numbers as shown in fgure 5-18 o
make sure o matched sel s being disassembled.
A mismatched case (46} and cover amil magnei
assembly {14} can result in severe iransmission
damuage,

3-9. REMOVAL OF OUTPUT SHAFT ASSEMBLY.
With the iransmiission resting so the exposed gears
are resting in the case, progeed as follows see fgure
A3

I. Holding owiput flange (18] with coupling
wrench T-5003, remove flange not (17} Remove
output Mange (18). Remove sealant from output
Mange, nut and end of output shafi (27) as required.

2, Grasp oulpul gear (26) and remove oulpul
shaft assembly (23

3. Remove shimis) (21} and two gleeves {220 or
one gleeve [22ANL

MOTE: IT one sleeve is removed, iwo sleeves must
be installed when reassemibled. Discard the single
sleeve and shims removed, Do nol use any of the
original shims when assembling. Do not attempi to
cot single sleeve (22A) in half for rease,

NOTE: In normal field repair it will not be
necessary fo remove the outpul gear from the
sutpot shall, IT separation s necessary a suitable
press will be reguired.

4. When it is necessary to remove the output gear (26)
Fromm tee output slafl (2T}, bearing cone (24 ) must be removed
first, Bearing cone (24) will be destroved in the process of
remichval.

5, Remove cight bolis (25 ) and owlput gear {260 from outpud
shaft (27) with suitable press.



3-10, REMOVAL OF INFUT AND LAY SHAFT
ASSEMBLIES. With open end of transmission up,
procecd as follows (e figure 3-4);

1. Remove two bolis (32), oil baffle (33) and the
oil suction twbe assembly with dipstick guide (34410,
if used. Remove oil filler tube with dipstick tube
assembly (39} IF the oil dipstick tube (39A) iz wzed,
it need ot be remaved,

2. Pull input shaft assembly (28) and lay shaft
assembly (29) straight up out of case (46),

3, Refer 1o paragraph 3-16 for disassembly of
imput shall assembly, Refler (o paragraph 3-20 for
disazzembly of loy shaft assembly,

28.  INPUT SHAFT ASSY

20, LAY SHAFT ASSY

32, BOLT

33. OIL BAFFLE

34A. SUCTION TUBE
ASSY"*

35. O-RING

384, DIPSTICK TUBE *

46. CASE

* Early production part; refer to paragraph 4-14.

A-11. REMOVAL OF CASE COMPONENTS. After
removing shaft assemblies, remove remaining case
components us follows {see figune 3-5);

I, Remove suction Lube assembly (34} Il not
already removed in paragraph 3-10, Remove o-ring
(33) from groove on suction tube assembly,

2. If the dipstick requires a dipstick wube (32A) it
need nod be removed.

1. Remove pipe plug (40} 1o ensure proper galley
cleaning,

34. SUCTION TUBE ASSY

35. O-RING

a7. SCREW

38. IDENTIFICATION TAG

38. DIPSTICK TUBE
ASSY

40, PIPE PLUG

46. CASE

Figure 3-4, Input and Lay Shall Assemblies
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Figure 3-3. Case Components



1.12, DISASSEMBLY OF CASE ASSEMBLY, Remove
parts from case assembly only i replacement is
required. Then, as required, procecd as follows (see
figure 3-6):

|, Remove thread inserts (42) using standard Heli-
Coil (R removal iools only if damaged,

2. Press or drive bearing cups (44 and &5 [rom
transmission case (46) using care not to damage
case.

3. Case cover and moagnet assembly (14) and case
(46) are a motched set. Sce listing in Section I

42. THREAD INSERT
44. BEARING CUP
45. BEARING CUP
46. CASE

Figure 3-b. Case Assembly
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3-13. DISASSEMBLY OF VALVE AND
PUMP HOUSING ASSEMBLY

1-14. REMOVAL OF PUMP. SWITCH AND
TRANSMISSION SHIFT LEVER. Procced as follows
(e Nigure 3-T)

I. Remove three bolts (201) and pump assembly
{202), The pumpcontains matched parts amd must be replaced
as g assembly if necessary,

2. Remove switch assembly (203) and temperature
sensor (100 ) il used

i. Holding transmission shift lever (207) to
prevent contral valve (211) from turning and ball
208) and spring (209) from flying out, remove nul
(204). Remove lock washer (205), flat washer (206},
shift lever (207), ball (208) and spring (209),

201. BOLT

202. PUMP ASSY

203. SWITCH ASSY

204. NUT

205. LOCK WASHER

206. FLAT WASHER

207. TRANSMISSION

SHIFT LEVER

208. BALL

208. SPRING

222, VALVE AND PUMP HOUSING
101
OR

2 @,zua

Figure 3-7. Pump, Switch and Transmission
Shift Lever



315 REMOVAL OF CONTROL VALVE, PISTON AND
SCREEN. After removing switch as described in
paragraph }-13, remove control valve, piston and
screen as follows (see figure 3-K):
& | CAUTION: Cantrol valve (211), valve piston
i _f {218 or 218A) and mating bores in valve and pump
- housing (222} are highly finished. Use care not to
seratch or otherwise damage ihese surfaces, Dam-

nged surfaces may resull in, Moid leakage and shift-

ing malfunctions,

l. Remove snap ring (210) and pull contrel valve
(211). Temporarily thread put (204} back onto
control valve to aid in valve removal if necessary.

2. Remove o-ring (212) from groove in control
vabve (211}

3. Remove six bolis (214), cover plate {215) and
gasket (216),

A

If necessary to serape gasket, defer this until afier
valve and pump nassembly are  completely
disassembled.

WARNING: Cover plate is preloaded with
spring pressure from springs (217 and (217A)
Care must be taken when removing springs.

4. Remove springs (217, and 217A if used), valve
piston (21 or 218A), washer (219) and screen
assembly (220) from valve and pump housing (222},

3. Remove pins (221) only if replacement js
recpuired,

/%

214
215
216
218
203. NEUTRAL S5W & GASKET
210. SNAP RING
211. CONTROL VALVE
212.  O-RING
214. BOLT
215. COVER PLATE
216. GASKET
217.  SPRING
217TA. SPRING
218. VALVE PISTON
218A. VALVE PISTON®
219. 'WASHER
220. FILTER & SCREEN ASSY
221. PIN
222. VALVE AND PUMP HOUSING

* Early design; refer 1o parograph 4-14,

Figrure 3-8, Control Yalve, Fiston and Filier
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3-16. DISASSEMBLY OF INPUT SHAFT
ASSEMBLY

3-17. REMOVAL OF CLUTCH GEAR AND
BEARINGS. Proceed os follows (see figure 3-9):

1. Uige & suitableé collar behind cluich gear (304) o
press bearing cone (301) from input shaft (329). Use
cang nol o domage gear teeth,

2, Thrust washer {302}, spacer {303} will be
removed with clutch gear (304),

3. Remove snap ring (303), three needle bearings
(306} and snap ring (307} from input shafl (329],
Snap ring (307) may be removed after clutches are
remaved for convenience.

301. BEARING CONE
302. THRUST WASHER
303. SPACER

304, CLUTCH GEAR
306, SNAP RING

306. MNEEDLE BEARING
307.  SNAP RING

328, INPUT SHAFT

a05

318 REMOVAL OF CLUTCH GROUP, Suppord ingpul
shaft sssembly with splined end up and proceed as
follows {see Ggure 3=10)

I. Remove snap ring (308) and backing plate
{309), or backing plate (309A) and one clutch plate
(310A),

2. Alernately remove eight cluich dise assemblies
{311} and seven clulch dises (312)
3. Bemove remaining clutch plate (310,

308, SNAP RING
309. BACKING PLATE |
309A. BACKING PLATE® s
a10. STEELcLuTcH (@l
PLATE A
310A. STEEL CLUTCH ™=
PLATE' i
311. CLUTCH DISC
ASSY j
312. CLUTCH DISC —
329.  INPUT SHAFT —

* Early Mosdkels

Figure 3-9. [nput Clutch Gear and Bearings
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1-19. REMOVAL OF CLUTCH CYLINDER AND
PISTON. Proceed as follows (see figume 3-117:

CAUTION: O and 1D of cluteh piston assembly
(319) and mating bore in clutch gear cylinder
(315) and OD on input shafi (329) are highly
finished. Use care not to serateh or otherwise
damage these surfaces. Damaged surfaces may re-
sult in Auid leakage and shifi malflunctions.

A

. Remove snap ring (307) if not already removed.

2. Remove twelve bolts (313) and lock plates il
uscd,

3. Remove clutch gear evlinder (315) from input

shaft (329).

3. BOLT (SOCKE

313A. BOLT (HEX)"

314. LOCKING TE?

215, CLUTCH GEAR
CYLINDER

316. SNAP RING

317. SPRING RETAINER

218. SPRING

318A. SPRING

9. CLUTCH PISTON
ASSY

420, SEALING RING
ASSY

421, SEALING RING

422,  O-RING

323. SEALING RING
ASSY

424, SEALING RING

325. O-RING

326, O-RING

327. SEAL RING

328. SEAL RING

328, INPUT SHAFT

* Early Models

Figure 3=11. Inpawt Clutch Cylinder and Fiston
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4, Support input shaft {(329) in suitable holding
fixture (zee figure 3-12) in arbor press, Using
assembly tool T-53001, press down on spring retainer
{317) to compress springs (318, and 318A il used}
slightly. Remove snap ring (316).

3. Slowly release arbor press, allowing springs
{318, and 318A if used) to expand. Remove assembly
tool and spring retainer (317). Remove sistecn
springs (318) (transmissions 2001-000-011 thru -
06} or four springs (318) and twelve springs (J1RA)

(transmissions 2001-000-001 thru -006). Remove
shaft assembly from arbor press and holding fixture,

6, Remove clutch piston assembly (31%) from
input shaft (329}, Remove scaling ring assembly
{320]), consisting of scaling ring (321) and o-ring
(322}, from groove in piston OD. Bemove sealing
ring assembly (323), consisting of sealing ring (324}
and o-ring (323), from groove in piston [0,

7. Remove p-ring (326), two seal rings (327) and
seal ring (328) rom input shafi (329,

%j e

316. SNAP RING !
317. SPRING RETAINER !
318. SPRING I
31BA. SPRING
319. CLUTCH PISTON /
329.  INPUT SHAFT /
4
4
]
]
!
o
g
i
"1
]
¢l
316 |
]
v i
329

318 AND 318A
IF USED

318

" " " "W Y, W O, "W O N, Y, ™ " "V . . I "

| o— HOLDING
FIXTURE

%

Figure 3-12, Remaoving Snap King

39
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3-20. DISASSEMBLY OF LAY SHAFT
ASSEMBLY

321, REMOVAL OF CLUTCH GEAR AND
BEARINGS, Proceed as follows (see figure 3-13)

I, Use a suitable collar behind clutch gear (403)
to press bearing cone (402) from lay shaft (427), Use
care not to damage gear teeth. Remove clutch gear,

2. Remove three needle bearings (404) and snap
ring (405) from lay shaft (427). Snap ring (405) may
be removed afier clutches are removed if convenient,

3-11. REMOVAL OF CLUTCH GROUP, Support lay
shaft assembly with splined end up and proceed as
follows (see figure 3-14);

I. Remove snap ring (406) and backing plate
(407}, or backing plate (407A) and one clutch plate
(AEA),

2. Alternately remove eight eluich dise assemblics
{404 and seven clutch discs (410).

i, Remove remaining clutch plate (408) and snap

ring (4051 if not removed eardier,

402, BEARING CONE
403, CLUTCH GEAR
404, NEEDLE BEARING
405. SNAP RING

427. LAY SHAFT

Figure 3-13. Lay Clutch Gear and Dearings
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406, SMNAP RING
407, BACKING PLATE
407TA. BACKING PLATE®
408, STEEL CLUTCH PLATE
408A., STEEL CLUTCH PLATE"
409, CLUTCH DISC
ASSY
410, CLUTCH DISC
427, LAY SHAFT f,«f’

410

* Early Models

Figure 314, Lay Cluleh Group



3-13, REMOVAL OF CLUTCH CYLINDER AND
PISTON. Proceed as follows isee Ngure 3-15)
@ CAUTION: OD and 1D of cluich piston assembly
L0 (418) and mating bore in elutch gear evlinder
{413) and OD on lay shaft (427) are highly
finished. Use eare nof to scrafch or otherwise
damage these surfoces. Damaged surfaces may re-
sult in Muid leakage and shift malfunctions.

1. Remove twelve holts (411) and lock plates if
used,

2. Remove cluich gear cylinder (413} from lay
shafl (427).

3. Support lay shaft (427) in suitable holding
fixture (sce fMgure 3-16) in arbor press. Using
aszembly ool T-5001, press down on spring retaincr
(416} to compress springs (417, and 417A 7 used)
slighily. Remowve snap ring (<414

4. Slowly release arbor press, allowing springs
(417, and $17A if used) to expand. Remove assembly
iool, thrust woasher (415), and spring retoiner (416},
Remove sixleen springs (417) (transmissions 2001-
000011 thry -016) or four springs (417) and pwelve
springs (417A) (transmissions 2001-000-001 thro -
(06 and 2001-000-R01 thry 2001 -000-R06), Remove shafl
assemblyv from arbor press and holding fixture.

3. Hemove clutch piston assembly (418) from loy
shaft (427). Remove sealing ring assembly (419),
consisting of sealing ring (420) and o-ring {421},
from groove in piston OB, Bemove scaling ring
gasembly (422), consisting of sealing ring (423} snd
o-ring (424}, from groove in piston 10,

fi. Remove o-ring (425) and seal rings (426} from
lay shafl (427},

7. Remove snap ring (428), spucer (4295, spring
{430) and ball (431} from liy shaft (4274,

411. BOLT (SOCKET)

411A. BOLT HEIF

412. RETAINER PLATE*

413. CLUTCH GEAR
CYLINDER

414. SNAPRING

415. THRUST WASHER

416. SPRING RETAINER

417. SPRING

41TA. SPRING

418. CLUTCH PISTON
ASSY

419. SEALING RING
ASSY

420, SEALING RING

421. 0O-RING

422. SEALING RING
ASSY

423. SEALING RING

424. O-RING

425. O-RING

426. SEAL RING

427. LAY SHAFT

428. SNAP RING

429, SPACER

418
LH

* Early Models

Figure 3-15. Lay Clutch Cylinder and Piston
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414. SNAP RING

415. THRUST WASHER
416. SPRING RETAINER
417, SPRING
417A. SPRING

Al
418. CLUTCH PISTON
427. LAY SHAFT

428, SNAP RING
429, SPACER
430, SPRING
431. BALL

-.,‘
/ﬁ.'\"ﬁ."-.\h.\\l\.'l.\,'\\x
CllFr i

S,
s

i

416

. 1 417 AND 417 A
‘ / IF USED

W
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Figure 3-16. Removing Snop Ring
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Section 4
Cleaning, Inspection, Repair or Replacement

4-1. CLEANING

NOTE: Prior to cleaning case cover and magnet
assembly, check magnet cemented in case botiom
for presence of metal particles, Larger, granular
or irregular shaped particles indicate chipping or
similar damage, Smaller, powderlike particles in-
dicate uneven or excessive wear. If metal particles
are detected, be on the lookout for damage or wear
when inspecting rotating paris and those with
which they mate,

4-2. GENERAL CLEANING PROCEDURE. Wash parts
in mineral spirits or similar cleaning solvent o
remove old lubricant and dirt deposits. Use a bristle
brush 1o remove caked-on deposis. Parts thal cannot
be cleaned by brushing may be scraped bul usc care
nod o damage metal surfaces.

4-3. DRYING CLEANED PARTS. Dry parts with low
pressure (20 psi 140 kPa max) compressed air. Wiping paris
dry could leave lint deposits.

4-4, LUBRICATING BEARINGS. Immediately after
cleaping, lubricate bearing cones (20, 24 and 31,
figure P-1; 301, fgure P-3; and 402, hgure P-d) and
needle bearings (306, figure P-3; and 404, figure P-
4) with transmission [ubricant (refer to paragraph 2-
4), Spin dryving bearmngs will result in damage.
Cover lubricaled bearings to prodect from dust,

4-5. INSPECTION

4-6. GENERAL INSPECTION PROCEDURES. Visually
inspect all paris excepl o-rings, sealing rings, oil seals
and gaskeis, which should be replaced with new
paris. Inspect for damage or excessive or uneven
wear, Beject parts with damage or wear that would
affect serviceability of the part, Inspeclion terms used
in thiz section are as follows:

Burr: Local rise of material forming protruding sharp
cdge.

Chip: An area from which o small fragment has
been broken ofl or cul.

Crack: Surface break of line nature indicating partial
or complete separation of majerial,
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ACCEPT GEARS
WITH NORMAL
HORMAL GEAR | TOOL MARKS
GRIND MARKS | BUT REJECT IF
ROUGHNESS OR
RIDGES ARE
PRESENT ON
TOOTH FACE
HMORMAL GEAR
SHAVE MARKS

Figure 4-1. Mormal Gear Tooth Tool Marks

Excessive wear: Heavy or obvious wear beyond
expectations considering conditions of operation,

Indeniation: Displacement of material caused by
localized heavy contact.

Galling: Breakdown {or build-up) of metal surface
dug o excessive friction between paris because of
lack of lubrication. Particles of the sofier material
sire torn loose and welded to the horder material.

Mick: Local bresk or notch, Usually displacement of
mmerial rther than loss,

Scoring: Tear or break in metal surface from contaci
under pressure, May show discoloration from hesi
produced by friciion caused by lack of lubrication,

Step wear: Heavy wear that produces a step that
can be seen or feli between adjacent contact and
non-contact surfaces,

Uneven wear: Condition of localized, unevenly
distributed wear. Includes hollows, shiny spois,
uneven polish and other visual indicafions,



4-7. SPECIFIC INSPECTION PROCEDURES. Inspect
parts in accordance with Table 4-1 and as specified
m the following paragraphs. Index numbers uzed in
Table 4-1 are those assigned to the exploded views
in Section I Parts.

4-8 GEAR TEETH INSPECTION. When specified in
Table 4-1, inspect gear teeth as follows:

NOTE: Do not confuse contact patlerns with
normal toal marks that are a result of moanufac-
fure. Typical ool marks are shown in figure 4-1,

2. Check genr tooth conlact wear patterns, Gears
showing evidence of excessive or irregular wear must
be replaced.

b. Check gear teeth for chips, galling, nicks or
scoring. Gears with chipped, broken teeth, galled or
scored must be replaced.

4-9. SPLINE TEETH INSPECTION, Check for broken
or chipped spline teeth. IF any spline toath is chipped
or broken, the part must be replaced, Spline teeth
will not show contact patterns as gear teeth do,
However, they may show evidence of step wear
which is cause for replacement.

4-10. PARTS REPLACEMENT

4-11, Parts which fail 10 pass inspection shall be
reploced unless repair procedures specified in the
following paragraph, or other obvious minor repair,
will restore the part to complete serviceability. I
there is any doubt aboul the serviceability of a pari,
replace it
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4-12, REMOVING SMALL BURRS, Use a suitahle
shrasive stone to remove burrs, Be careful to remove
only rised material, not base metal,

4-13. ROLLER BEARING REPLACEMENT, If roller
bearing cups and cones are replaced, bearings mus
be reshimmed o1 assembly

4-14. SUPERSEDED PARTS. As noted in the parts
lists in Section P, some parts in early production transmissions
have been superseded, Superseded parts may be
reused provided they pass all  inspection
requirements, Superseded parts are not available
for replacement nor are they included in repair kits,
If the transmission is being overhauled, replacement
of all superseded parts and use of all repair kils is
recommended for oplimum service.

4-15. EARLY FRODUCTION PARTS. Eurly production
parts may be wused only in  their original
configuration. Exrly and current production paris can not
b indermingled.

4-16. MATCHED SETS. Case¢ cover and magnet
assembly (14) and transmission case (46) are a
maiched sel. I either part requires replacement, the
complete set as described in Section P must be
replaced.

4=17, Three repair kits are available, contaiming parts
which are commonly replaced during repair or
overhaul, The kit and their contents are listed in
Tables P-1 through P-3. When using kits, replice all
applicable parts contained in ihe kil



Table 4-1. Ingpection

springs)

Check for distorion

(IN ; éxHIIDJ INSPECTION COMMENTS
All parts {including all Check for cracks Replace parts with craicks

Replace parts that are bent, distorted
otsl ol round or discolored due to
hent

Al thrended paris
[except thread inserts {(421]

Cheek lor stripped, crossed or
otherwize damaged threads

Replace paris with thresds it
cannot be cleanod up wing o suitible

tup of die

Case cover & magnel assy
{14}, case (46) and valve &
pump housing (222

Check muoting [ces for burrs or other
damage that would prevent proper
seating of mating faces

Hemowve small burrs per paragraph 4=
[ 3. otherwise, replace domaged paris
or wesemblies *

Cuse cover & magnet
axzeinbly {14} & bearing
cups {12 & 13)

Check bearing cugps (12 and 133 for
chipping, galling. scoring or oiher
damage

Replace dnmaged bearing cops. 1T
bores in cover for cups are scored o
damaged, replace assembly,

Ot Mange (18)

Check spline per parngraph 4-9

Parngraph 4-9

Bearing cones (20, 24, 31,
300 and 402)

Check rollers and mces for chipping,
gulling, scoring or other domage

Make sure beuring cone 15 lubricated,
Slowly rotate rollers, feeling for
binding, roughness or Mat spots.

Beplace damaged bearing cones

Replace beaning cones that have
damaged or loeose rollers

Chistpul gear (26]

Check gear teeth per paragraph 4-8

Faragraph 4-8

Chutput shafi (27) Check bearing jourmals for scornng Replace if scored or domaged
Check for distorion Heplace if bent or oul of rounmd
Check spline per paragraph 4-9 Paragraph 4-9

Bearing cups {307 Check cups for chipping, galling, Replice damaged bearing cups
seonng or ather damage

il baffle (33) Check for distortion or damuge Reploce if bent or cracked

Suction tube assy (34 or
34A)

Check for distortion or damnge

Check Ckning gland end for nicks or
burrs tuit would cause leakage

Replace if bent, eracked or if broken
wields found

Replace if damaged

Breather (36)

Check that beeather is open and that

cup maoves freely

Replace breather if clogged

¥ Case cover and magnet assembly (14) and cose (467 are a motched sel. See listing in Section P
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Table 4-1, Inspection (Cont )

PART
(INDEX NO.) INSPECTION COMMENTS
Case (46) and bearing cups Check bearing cups (44 and 45) for Replace damaged bearing cups. 1T
(44 & 459 chipping. galling, scoring or other bores in case for cups are scored or
damage domaged, replace case *
Check for loose or demaged thread Replace thread insens. If not
inseris (42} repairable, replace assembly
Pump assy (202) Visually check for damage or Replace damaged pump

EXCESSIVE wear

Swilch assembly (203) Test switch to be open when plunger Reploce dumaged switch

depressed; closed when plunger

released
Transmission shift lever Check for distortion, domage or Replace if lever bent or if ball and
{207} & ball {208) EXCCeSSIVE wear detent holes are excessively womn
Control valve (211), valve Check for scratches, nicks, burring, Replace damaged parts
piston (218 or 208A) or scoring or other damage that would
washer (219) & mating bores cause leakage or binding
in valve and pump housing (222)
Filter and screen assy (220) Check for damaged or clogged screen Replace if’ necessary
Thrust washers (302 and Check for distortion, scoring or wear Replace if bent, scored or il step wear
415) is meoted
Clutch gear i 304 and 4073 Check gear tecth per paragraph 4-8 Parmgruph 4-

Check splines per paragraph 4-9 Paragraph 4-9

Check 1D for needle bearings Repluce it scored or domsged
Needle bearings { 306 and Check rollers for chipping, galling Replace damaged hearings
404) scoring or other damage
Clutch dise assys (311 & Check mating faces for scoring wear or Replace if scored womn or damaged,
09 & dizcs (312 & 410, WIFpIIg Mating faces must be smooth. Clutch
backing plates {309 or 3094 discs and plates must be fat
& 40T or SOTA) and ¢ludch
plates (310 or 310A & 408
or 4084

* Case cover and magnet assembly (14} and case (46) are a matched set. See listing in Section I
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Tuble 4-1. Inspection (Cont)

PART
(INDEX NO.)

INSPECTION

COMMENTS

Clutch disc assys (311 &
A09) and discs (312 & 4140,
backing plates (309 or 3094
& 407 or 407A) and clutch
plates (310 or 310A & 408
or AiEA)

Check splines per parugraph 4-9

Paragraph 4-%

Clutch piston nssvs (119
and 418} and mating
sealing surfaces in cluich
gear eyvlinders (315 & 413)
and on input and lay shafls
(329 & 427)

Check for scriches, nicks, baors,
porosity, scoring or other damige that

would couse leakage or binding

Replace damaged parts

Clutch gear evlinders (315 Check gears per paragraph 4-8 Paragraph 4-8
i 413)
Check splines per paragraph 4-9 Parngraph 4-8
Check splines per paragraph 4-9 Paragraph 4-9

Input and [y shafis (329
and 427)

Check bearing joumnals

Check for distortion

Replace if scored or damaged

Eeplace i bent or out of round

* Case cover and magnet assembly (14) and case (46) are a motched set. See listing in Section I
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Section 5
Assembly

5-1. GENERAL INFORMATION

5-2. During assembly, refer to the illustrations
specified in the text. In addition, an exploded view
of the complete assembly and major subassemhblics
can be viewed in Section P, Parts. These exploded
view |llustrations are listed at the beginning of
Section P. Mote the following during assembly:

1, When a torque value is specified, use a torguc
wrench to tighten the threaded part, Torque values
are specified in the text and also in Table 5-1 ot the
end of this section,

2. Coat small paris with petroleum jelly fo help
hold them in place during assembly,

5.3, LUBRICATION DURING ASSEMBLY. Lubricite
all internal parts, not coated with petroleum jelly
or with approved transmizsion lubricant (refler to
paragraph 2-4) just prior to assembly. This will ease
assembly and provide initial lubrication.

1. O-rings, sealing rings and shafi seal lips may
be damaged during assembly if not lubncaned.

2. Make sure bearing cones (20, 24 and 31, figure
P-1; 301, figure P-3; and 402, figure P-4} and ncedle
bearings (306, figure P-3; and 404, figure P-4) are
thoroughly  lubricated belore assembly., Running
bearings dry, even for a brief period, will cause
domage.

5-4. LAY SHAFT ASSEMBLY

5-5. ASSEMBLY OF CLUTCH PISTON AND
CYLINDER Assemble lay cluich pision and cylinder
as follows (see Hgune 515

1. Install ball {431}, spring (430} and spacer
(429) into end of lay shaft (427} Use o suitable drft
o press on spacer and compress spring while
insdalling snap fng (428)

2. Install seal rings (426} and o-ring (425} in
grooves in lay shafl (427),

3. Install sealing ring ossembly (422}, consisting
of o-ring (424) and sealing ring (423], in groove in
I of cluich pision assembly (418}, Install sealing
ring assembly (419}, consisting of o-ring (421} and
sealing ring (420 in groave in 00 of clutch piston,

411. BOLT 426. SEAL RING
413. CLUTCH GEAR 427. LAY SHAFT
CYLINDER 428. SMNAP RING
414. SNAP RING 420. SPACER
415. THRUST WASHER 430. SPRING
416. SPRING RETAINER 431. BALL
417.  SPRING
417A. SPRING
418. CLUTCH PISTON
ASSY
419. SEALING RING
ASSY
420. SEALING RING
421. 0O-RING
422. SEALING RING
ASSY
423. SEALING RING
424. O-RING

e LY 4174
s |

! '_H,..Ji?

Figure 5-1. Lay Clutch Cylmder and Piston
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4. Install clutch piston sssembly (418) on lay shaft
{427) with sixteen spring holes facing away from
shaft flange. Seat piston against shaft Mange.

5. Support lay shaft with parts previously installed
in suitable holding fixture (see figure 5-2) in arbor
press,

6. Install springs (417, and il used 417A) in holes
in ¢lutch piston assembly (41 8) as follows:

u. For transmissions 20001-000-011 thru -016,
and 20001-000-RO1 thru 2000-000-R06 install sixteen
springs (417).

b. For transmissions 2001-000-001 thru -006,
first install four springs (417) equally spaced. Then
install three springs (417A) between each of the
springs (417)—twelve springs (417A) total,

7. Install spring retainer (416) and thrust washer
(415). Expand anap ring (414) and slide onto shafi

414. SNAP RING

415. THRUST WASHER
416. SPRING RETAINER
417. SPRING

417A. SPRING

418. CLUTCH PISTON ASSEMBLY
427. LAY SHAFT

428. SNAP RING

429. SPACER

430,

43t.

. 417 AND
41TA IF
USED

up against thrust washer,

8. Using assembly too]l T-5001, press down on
spring retainer (416) 1o compress springs (417, and
417A i used) and provide access 1o shaft groove for
snap ring (414) (sce figure 5-2), Install snap ring in
shaft groove. Remove shaft assembly, holding fixture
and assembly tool from arbor press. Remove assembly
ool from shafl assembly,

%. The helical on the lay clutch gear must be lefi
handed. That means the teeth must be inclined 1o
the left when viewed from the face of the gear (see
figure 5-1). If the incorrect helical (input clutch) gear
i5 installed there may be resulting damage to the lay
shaft pump side bearing.

10, Using Guide pins, install clutch gear cvlinder
{413} over clutch pision assembly (418) and onto
lay shaft (427). Install twelve balts (411). Terque
bolts to 16-18 [b-ft (22-25 Nm).

m( |
i‘ : | 407

C:) |

4“'“ _!_.-'" -'L‘_,.-"’r

4068. SHNAP RING

407, BACKING PLATE

407A. BACKIMNG PLATE®

408. STEEL CLUTCH
PLATE

408. CLUTCH DISC
ASSY

410 CLUTCH DISC

413 CLUTCH GEAR
CYLINDER

427, LAY SHAFT

* Early Production

Figrure 3-2. Installing Snap King
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S5-6, ASSEMBLY OF CLUTCH GROUP, With shalt
'I pssembly in holding fixture as described in parograph
5-5, proceed as follows (see figure 5-3):

I. Align splines and install one sicel clutch plate
(408} over lav shaft (427), into cluich gear evlinder
(411).

2. Starting with one cluich disc assemhbly {409},
alternotely install eight eluich disc assemblics and
seven clutch dises (410},

3. Install 5.0 mm (0.200 in) thick backing plate
{407). If 3.0 mm (0.112 in.) thick backing plate
(407A) is used, it must be insialled over an
additional steel clutch plote (40E).

4. Securé cluteh group in cluich gear evlinder
(213} with snng ring (306).

5T, ASSEMBLY OF CLUTCH GEAR AND BEARINGS,
With shaft mssembly in holding fixture as described
in paragruph 35, proceed as follows (see fgure 5-
4):

| Install snap ring (403) on lay shaft (4270

2. Belect loy clulch gedr (403 j—nol input cluich
gear (304) (see figure 5-4). Align splines on cluich
discs previously installed and install lay clutch gear
(403}, This is best done by using o twisting, orbitting
motion. Make sure clutch gear is fully installed,
engaging all cluteh dises. Dutside end of gear should
be Mush io below shoulder on lay shaft (427}

3. Install three needle bearings (404) on loy shaft
{427,

4, Position shaft assembly on holding fixture in
arbor press. Using deifi T-5002, press bearing cone
(402 ) o shaft to seal on shatt shoulder:

304. INPUT CLUTCH GEAR
402. BEARING CONE

403. LAY CLUTCH GEAR
404. NEEDLE BEARING
405. SNAP RING

427. LAY SHAFT

USE THIS GEAR NOT THIS GEAR

g

Figure 3-4, Lay Clutch Crear and Bearings
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5-8. INPUT SHAFT ASSEMBLY

S-9. ASSEMBLY OF CLUTCH PISTON AND
CYLINDER Assemble input clutch piston and cvlinder
os follows (see figure 5-5);

1. Install seal rings (328 and 327) and o-ring
(326) in grooves on input shafl (329).

<. Install sealing ring assembly (323}, consisting
of o-ring {325) and scaling ring (324), in groove in
1D of clutch piston assembly (319). Install sealing
ring assembly (320), consisting of o-ring (322} and
sealing ring (321} in groove on OD of clutch piston.

3. Install clutch piston assembly (319) on input
shaft (329} with sixteen spring holes facing away
from shafl flange. Sear piston against shaft Nange.

4. Support input shaft with piston, o-rings and
seal rings (319 through 329) in suitable holding
fixture (see figure 5-6) in arbor press.

5. Install springs (318, and if used 318A) in holes
in cluteh piston assembly (319) as Tollaws:

a. For transmissions 2001-000-011 thru -016,
and 2001 -000-R01 thru 2001-000-RO6 install sixieen springs
(318)

b. For transmissions 2001-000-00]1 theu -006,
first install four springs (318) equally spaced. Then

install three springs (318A) between each of the
springs (31 8)—twelve springs (318A) 1ol

6. Install spring retniner (317). Expand snap ring
(316) and slide onte shafl up against spring retainer
317

7, Using assembly tool T-5001, press down on
spring retainer (317) to compress springs {318, and
if used 318A) and provide nccess to shaft groove for
snap ring (316). Install snap ring in shaft groove
Remove shaft assembly, holding fixture and assembly
tool from arbor press. Remove assemhbly tool from
shafl assembly.

#, The helical on the input cluich gear must be
right handed. That means the teeth must be inclined
to the right when viewed from the face of the gear
{zee Digure 5-3), IT the Incorreet helical (lay cluteh)
gear is installed there may be resulting damage to
the rear lay shafi bearing.

%. Using guide pins install ¢cluteh gear cvlinder
{315) over clutch piston assembly (319} and onio
input shaft (329). Install twelve bolts (313). Torque
bolts to 16-18 [b-fi (22-25 Nm).

313. BOLT éHuﬂKEn 324, SEALING RING
315, CLUT a25. O-RING
CYLINDER 326. O-RING
316. SNAP RING 327. SEAL RING
317. SPRING RETAINER 328, SEAL RING
318. SPRING 320, INPUT SHAFT
318A. SPRING
319. CLUTCH PISTON
ASSY
320, SEALING RING
ASSY
321. SEALING RING
a2, O-RING
323. SEALING RING
ASSY
323 -
320 -

Figure 5-5. Input Clutch Cylinder and Piston
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316. SNAP RING

317. SPRING RETAINER
318. SPRING
31BA. SPRING
319. CLUTCH PISTON
328. INPUT SHAFT
/ ASSEMBLY
TOOL
% 2 001

T T W N . S— e— —

318 AND
318A IF
USED

319

O . . S, S S O Y . "W N, "W, "W, T, "V, " T .

HOLDING
FIXTURE

Figure 5-6. Installing Snap Ring

5-10. ASSEMBLY OF CLUTCH GROU With shaft
assembly in holding fixture ax described in paragraph
39, proceed as follows (see figure 5-T):

. Align splines and install one steel elutch plate
(310} over input shaft (329), into cluich gear
evlinder (3135},

2. Starting with ene clutch disc assembly (311},
alternately install eight clutch dise sssemblies and
seven cluteh dises (312),

3. Instoll 5.0 mm (0.200 in) thick backing plate
(309). If 3.0 mm (0.112 in.) thick backing plate
(309A) is wsed, It must be installed over an
additional steel clutch plate (310)

4. Sccure clutch group in cluich gear cylinder
(315} with smap ring (308).

S-11. ASSEMBLY OF CLUTCH GEAR AND
BEARINGS. With shaft assembly in holding fixture
as described in paragraph 5-9, proceed as follows
{see figure 5-B):
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I Insiall snap ring (307) on input shafi {3299,

2. Select input cluich gear (304)—not lay elutch
gear (403) (see figure 5-8). Align splines on clutch
dises previousty installed and install input clutch gear
(304), This is best done by using a twisting, orbitting
motion. Make sure clutch gear is fully installed,
engaging all clutch discs. Outside end of gear should
be flush to below shoulder on inpat shafl (329).

Y. Install three needle bearings (306) on input
shaft (329).

4. Install snap ring (305). If there are two (2) available
groves about 5/16 in (8mm) apart use the grove closest 1o
the bearing. The second grove is not used in the models
described in this manval and must remain empiy.

5 Install thrust washer (302) and spacer (303).
The spacer (303) fits inside the throst washer (302}

6. Position shaft assembly on holding fixture in
arbor press, Using drift T-5003, press bearing cone
{301) on shafi 10 sent on spacer (301) against snap
ring { 305,

3pg., SMHAPRING

308, BACKING PLATE

309, BACKING PLATE®

310, STEEL CLUTCH
PLATE

311, CLUTCH DISC
ASSY

312. CLUTCH DISC

315. CLUTCH GEAR
AND CYLINDER 315

329. INPUT SHAFT

* Barly Production

Figure 5-7. Inpin Clutch Group



301. BEARING CONE

302, THRUST WASHER

303. SPACER

304. INPUT CLUTCH
GEAR

305. SMHAP RING

306. MNEEDLE BEARING

307. SNAP RING

329.  INPUT SHAFT

403. LAY CLUTCH GEAR

GEAR

\l

,-'% g =
~ Wl

INFUT

Figure 5-8. Input Clutch Gear and Bearings

5-12. VALVE AND PUMP ASSEMBLY

5-13. SCREEN, FISTON AND CONTROL VALVE
AND PUMP ASSEMBLY. Assemble as follows (see figure
595

1. I removed, press in new pins (221 )

2. Insipll screen assembly (220}, chamfered end
first, into valve and pump bousing (222).

3. Install valve piston parts as follows:

a. Il valve piston (218) 15 used. install piston

(218}—large end firsi—washer {219) and springs (217
and 217A) in valve and pump housing (222).

This manual is offered to you by
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b, If valve piston 21BA 1= wsed, install small end
first, Install spring (217). It is necessary to hold
springisy (217A and/or 217) compressed to start
ECIEWS,

4. Instell gasket (216} and cover plate {215} and
attach with six bolts (214), Torque balts to 4-5 1h-fi
(57 Nm),

5. Install o-ring (212} in groove on control vaive
(211} using petroleum jelly and install control valve
in valve houging (222) with detent zocket toward
top. Install snap ring (210],

E-14. CONTROL LEVER, SWITCH AND PUMP
ASSEMBLY. With control valve installed in valve
and pump howsing, proceed as follows (see figure 5-10);

I. Temporarily install transmission shift lever
207} on control valve previously installed, aligning
fluts. Tum lever and valve up to installed position as
shown in Agure 3-10, Remove control lever.

2. Install spring (20%), ball (208) and shift lever
(207}, Holding conirol lever in place, as shown in
illustration 5-10, install flai washer (2063, lock
washer (205} and nut (204}, Holding lever, torque
nt b D16 Tb-1 (19-22 Nm).

3. Install switch assembly (203} Torque switch
assembly 0 20-25 [b-ft {27-34 Nm).

4. Position pump assembly (202} in valve and pump
housing assembly (2223 with counterbored holes for bolt
head oul. Align all three bolt holes and install bolts (2015,
Torque bolis (o 6-8 [h-ft {8=11 Mm},

5-15. TRANSMISSION ASSEMBLY

316, Altler nssembling major subassemblies as
deseribed in the preceding poragraphs of this section,
assemble transmission as follows:

5-17. CASE ASSEMBLY. I replaced, assemble case
asscmbly pans as follows (see figure 5-11 )

I, If removed, préss new bearing cups (44 and
25) in o botlom in case (46) bores. 1T bearing cones
are reploced, the cups (44 and 43) must be replaced
also. Care must be fake fo support case so that
cerdering through cup bores is vertical

2. If removed, install new thread inseris (42)
using standard Heli-Coil ® installation tools. Install
inseris fuszh 10 one um below mounting face of case
(46). Follow Heli-Coil ® instructions carefully.



216

220

218

203. MNEUTRAL SWITCH & GASKET
210. SHAP RING

211. CONTROL VALVE

212. O-RING

214. BOLT

215. COVER PLATE

216. GASKET

217. SPRING

2174A. SPRING

218. VALVE PISTOM

2184, VALVE PISTON®

219. WASHER

220. SCREEN

221,  PIN

222,  VALVE & PUMP HOUSING * Enrly production part; refer to paragraph 4-14.

Figare 5-9, Filter, Pizton and Control Valve

205

201, BOLT
202, PUMP ASSY 42, THREAD INSERT
203, SWITCH ASSY 44, BEARING CUP
204. MNUT 45, BEARING CUP
205. LOCK WASHER 46, TRANSMISSION
206. FLAT WASHER CASE
207. CONTROL LEVER
208. BALL
208. SPRING
222.  VALVE & PUMP HOUSING

Figure 5-10, Control Lever, Switch and Pump Figure 5-11. Case Assembly

5.7
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5-18. OUTPUT SHAFT ASSEMBLY, 11 is necessary to

establish output shall bearing preload before [ 27
assembling the input and lay shaft components in PRy
the case. Assemble and temporarily install output kff:: 4
shall assembly as follows (sec figure 5-12), T
|. Place bearing cone (20) in cup and insert seal I|I
(19). Rotate and support case (46) so the open cavity |
is facing up. {
2. Assemble output shafi (27) and output gear 23 . | 26
(26) using a suitable press. This is best done by e
using 4 guide pins equally spaced in place of bolis ""r o "|r-" i:{/
{25). Once in place remove the guide pins and apply "j'-:if'-‘]‘); )
Loctite 271% (red) to the threads of each of the R
eight balts (25). Install bolts and torque 10 18-24 Ib- @ ] 25

ft (24-33 Nm), 24 ol

3. Using suitable press and drift T-5004, press \@ E'/
bearing cone (24) onto output shaft (27) to bottom _
on shafl shoulder.

4. To determine proper thickness of shim(s) (21) \@ 22A
regiuired proceed as follows:

a. Assemble one sleeve (22) on output shafi 21

(27) with the small end facing bearing (24). Place
shims totaling 0.050 (1.27mm) inch on shaft =)

followed by o second sleeve (22). Assemble the @
second sleeve so the large end of both sleeves face '
each other with the shims between. .

NOTE: If a single sleeve (22A) was originally used
it should be discarded and replaced with two
sleeves (22) described in step (a) above, Alsa, do
mot nse the smaller shims osed with sleeve (22A).

b. Insert output shaft assembly (23) into case
{46) being careful not to drop the two sleeves (22)
and shims (21} from shaft. Once inserted the seal will
temporutily hold the sleeves and shims in place.

€. Install flange (18}, and hold with coupling wrench
T-5005. Tighten Mange nut (17} to 50 fi-Ibs (68 Nm) torgue
Rotate the case as assembled so the flange is on the top.

d. Rotate the flange 3 or 4 complete revolutions

o insure the ouiput shafl assembly (23) is resting

squarely in bearing cup (45). T 47, LOCK NUT
e. Mount 3 dial indicator as shown in figure 3- 18— Iﬂ'..jl*v. }g E?LTEEUILFLAHEE
& == J 20. BEARING CONE
\E_ 21. SHIM
NOTE: It is extremely important these next three 17 = Nyt EA gII:EE.EE
steps are followed exactly: . "
L. The magnetic base of the dial indicator is firmly gi EEEHGEESE ASSY
mounted on the Mange. 25, BOLT
2. The dial indicator shaft is parallel to ontput 26. OUTPUT GEAR
shaft center line, 27. OUTPUT SHAFT
3, The exact point of dial indicator shaft contact 4. CASE

with the case is marked and maintained

throughout this procedure. * Superseded part; refer (o paragraph 4-14.

Figure 5-12, Output Shafl Assembly

This manual is offered to you by 4.8
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i. Turn the dial mdicator 1o zero, (0,000},

g- Raise the Mange as far as possible using
suitable leverage. Hold the shaft assembly in this
upward position and take a second reading. Make
sure the dial indicator shaft touches the case IN THE
EXACT POINT AS IT WAS WHEN ZEROED, Step "g"
should be repeated several times with a repetitive
reading to insure a proper rending is taken,

46,

CASE

501,

DIAL INDICATOR
Figure 5-13, Muagnetic Base Dial Indicator
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We will call this reading DIMENSION “A”

h. The proper bearing preload is 0,004 inch 0,102 mm.
Calculate the required shim (21) thickness as follows:

Formula Example
Infmim in/mim

- Shims temporarily

installed in step

“a" above 00504 1.270 a0 270
= Subtract desired

pretoad = 0 (a0, 102 = 0.004/-0, 102

Sub tnial D026/ 1168

- Subtract Dimension "A" = 0,777 - L1254
= Proper amount o be

instlled when outpual

shadt 15 ultimately

installed, + 0N XX L0368 in, 91 4mm

In the example above 0L036/0.914 inch is the proper
amount of shims fo be used when transmission is
reassembled.

NOTE: Reducing the amount of shims will increase
pre-lead,

i. Remove flange (18) and flange nut (17) from
output shaft (27) and lift output shafi assembly (23)
from case (46). Make sure all temporary shims (21)
are retrieved [rom case (46) cavity. Set output shafi
aszembly (23], two sleeves (22) ond shims (21
calculated in paragraph 5-18 step “h™ aside to be
installed loter as a mutched set.

CAUTION If the clearing achieved in step 4g is

PN

negligible, increase the initial shim build up in step
4a to 070 inch (1,778 mm), and proceed s
instructed in steps 4a through 4g, altering all vour
calculations accordingly,




5-19. LAY SHAFT AND INPUT SHAFT

ASSEMBLIES, Using lay ghaft assembly as assembled
in paragraph 5-4, input shaft assembly as assembled
in paragraph 3-8 (see figure 5-15) and output shafi
as assembled in paragraph 5-18 siep "i° proceed as
follows {see figure 5-16],

NOTE: If oil pick up tube (34A see figure 5-15) ix
useil, perform step "2 before step 1",

|. Install oil pick up jube (34}, oil baflle {33} and
secure with twoe bolts (32). Use Loctite ® 242 on
balts (32},

2. Position lay shaft/clutch assembly (29) and
input shaft/cluich assembly (28] in case (46} (see
figure 5-15).

3. Check to make sure the garter spring is
correctly positioned on the output seal (19) (seec
figure 5«17}, Cont the large diameter of both slecves

34. SUCTION TUBE ASSY

35. O-RING

a7.  SCREW

38. IDENTIFICATION TAG

39. DIPSTICK TUBE
ASSY

40. PIPE PLUG

456, CASE

(22) and shims {21) establizshed in 5-18 step “h" with
cup prease. Place sleeves (22) and shims (21) in code
{46) cavity, resting on bearing cone (20) and seal
(199 a8 illustrated in Ggure 5-17.

NOTE: The total shim and sleeve (22) thickness in-
stalled wi this point must be the same thickness as
established in 5-19 step "h".

4, Corefully insert outpul shalt'gear as illustroted
in figure 3-16.

5. Install purpur Mange (18) and Aonge not (17}
to hold assembly in place. It can be tightened later

28.  INPUT SHAFT ASSY

28. LAY SHAFT ASSY

32. BOLT

33. OIL BAFFLE

34A. SUCTION TUBE
ASSY"

45, O-RING

39A. DIPSTICK TUBE*

46. CASE

* Early Production

Figure 5-14, Case Components
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Figure 5-15. Input and Lay Shafl Assemblies



47

CODE
NUMBERS

10

23. OUTPUT SHAFT
46. CASE

Figure 5-16, [nstalling Output Shafl'Gear Assembly

46 8. BOLT
9. BOLT
10. WASHER

12. BEARING CUP

13. BEARING CUP

14. CASE COVER &
MAGHET ASSY

15. GASKET

16. QIL SEAL

18 28. INPUT SHAFT ASSY
SPRING 36. BREATHER
43. TAPERED PIN
FILL WITH 46. CASE
CUP GREASE 47 BOLT
1ﬂr ﬂ'“. $E—I‘|L T b " SFREI
20  BEARING CONE Figure 5-18, Case Cover und Bearing Cup Assembly
21. SHIM
22,  SLEEVE MOTE: Case cover and magnet assembly { 14) and
45. BEARING CUP case (46) are a matched set as specified in
46. CASE paragraph 4-15. Clhicek the code numbers as shown
in fgure 518 fo make sure 8 mafched sef is being
Figure 3-17, Plocement of Sleeves and Shims for Assem- assembled. A mismatehed case (46) and ease cover
bly and magnet assembly {14) may result in severe

ransmission d
£.20. ASSEMBLY AND INSTALLATION OF CASE ¥ T T

COVER ASSEMBLY. Assemble as follows (see figure I. If removed, press in new bearing cups (12
5=18): andior 13) o botlom in case cover and magnet
assembly (14),
511
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2. Posgition two new oil seals (16) as shown in
figure 5-19 and press into case cover and magnet
assembly (14) so that outside Face of outside oil seal
is flush with outside face of cover. Fill cavity between
oil seals with grease.

3. Position transmission assembly with pump end
down and position gasket (15) on face of case (46).
A Light coating of petroleum jelly may be used to
hold gasket in place.

4. Position case cover and magnet assembly (14)
on gasket (15) on case (46). Align holes and install
tapered pins (43) using finger pressure only at this
mee.

5. Start bolts {7, 8, 9 and 47) hand tight. Use Loctite ®
222 on holt 47,

6. Lightly tap tapered pins (43) to position cover
and hand tigiten bolts 1o snug gasket (13),

T. Firmly tap tapered pins (43) to seat them. 14. CASECOVER &
8. Tighten bolts in sequence shown in figure 5-20 5 gitﬂﬁﬁlﬁﬁgf

diagram to the following final torgue:

A. bolt (8) 24-34 |b-11 {(33-46 Nm)

B. balt (9) 40-50 Ib-ft {54-68 Nm) Figtire $-19. Input Shaft Oil Seals
with washers (10)

C. bolt (47) 4-6 Ib-ft { 5-7 Nm)

D. bolt (7) 14-16 Ib=t {19-22 Nm)

B-3
b-1
: D-2
Y
B-1
e
CODE —
NUMBERS
TAPERED
PIN
Figure 5-20, Torque Sequence
This manual is offered to you by 512
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§-21. INSTALLING VALVE AND PUMP HOUSING
\ ASSEMBLY.

Position transmission assembly with pump end ep

and procecd os follows (see figure 5-21):

NIMTE: Steps | and I are mandatory.

|. Install bearing cone (31) and bearing cup (30},
Position new gaskel (3) on pump mounting foce of
case (46) ond determing thickness of shim{z) (G) 1o
be used ot Loy shafl bearing i follows:

a. Push down firmly on lay shaft assembly (29)
and bBearing cup (30) {see figure 5-22) to moke sure
paris arc seated.

b, Measure and record dimension O as shown in
figure 5-22 [from top face of pasket (5) to top Tace
of bearing cup (30)],

5.
29. LAY SHAFT ASSY
30. BEARING CUP
31. BEARING CONE
46. CASE

Figure 5-22. Determining Loy Shafl Bearing Shim
Thickness

DIPSTICK
DIPSTICK®

DRAIN PLUG

BOLT ]
BOLT

WASHER

VALVE & PUMP HOUSING
ASSY

GASKET

SHIM |
BEARING CUP /
BEARING CONE /

CASE

[ SR R

-

age

* Early froduction
refer 1o paragraph 4-14

Figure 5-21. Valve and Pump Housing Assembly

3-13
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c. Caleulate Ty, the thickness of shimis) (6)
required at lay shaft bearing, as [ollows;
T = C+ 0,004 in, (0,102 mm)

d. Select shimis) of thickness Ty £ 0.,0010 in.
(+ 0.025 mm) and install on face of bearing cup
{30} at lay shaft. Install thinnest shim(s) down
against bearing cup, thickest shim(s) up 1o bear
meainst valve and pump assembly (4) when installed.

2. With gasket (3) in position on pump mounting
face of case (46), determine thickness of shim(s) (6)
1o be used at input shaft bearing as follows:

a. Fush down firmly on input shafl assembly
(28} and bearing cup (30} {(sec figure 5-23) to make
sure purts are seated,

b. Measure and record dimension D as shown in
figure 5-23 [from top face of pasket (5) to 1op face
of bearing cup (30)],

¢. On valve and pump assembly (4), measure
and record dimension E as shown in figure 5-23,

d. Caleulate T4, the thickness of shimis) (6)
required at input shaft bearing, ns follows:

Tl =0 - E+ 0,004 in. (0.102 mm)

¢. Select shim(s) of thickness T, 4 0.0010 in.
{# 0.025 mm) and install on face of bearing cup
(30} ai inpul shaft. Install thinnesti shimi{s) daown
ageinst bearing cup, thickest shim(s) up 10 bear
against valve and pump assembly (4) when installecl.

3. With gasket (5) in position on pump mounting
face of case assembly (41), inatall valve and pump
assembly (4) and attach with seven bolis (3). Torgue
bolis to 24-34 [b-11 {3346 Nm),

4. Install drain plug {2) and torque w0 20-25 1b-fl
(27-14 Nm).

5, Install dipstick tube assembly (39 or 39A) 10 a
height of 0.875-0.900 (22-23mm). Install dipstick (|
of LAY, {See fgure 5-24)

. If breather (36, figure 5-18) was replaced install
new breather with silicone scalamt and seat with
seating too] T-5006 as shown in figure 5-25,

7. Tighten output flange nul to 225-275 Ibh-Nt
(310-350 Nm}.

38. DIPSTICK TUBE
ASSY
3%A. DIPSTICK TUBE
486, CASE
33 OR 3394

0.875-0.900 IN.
(22-23mm)

Figure 5-24. Dipstick Tube Installation

VALVE & PUMP
ASSY
&. GASKET
28, INPUT SHAFT ASSY
a0, BEARING CUP
48, CASE

Figure 5-23, Determining [npul Shaft Bearing Shim Thickness
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36. BREATHER
502. SEATING TOOL

36
502 /
UsSE
SILICON
SEALANT
b
Figure 5-15, Breather Installation
Tahle 5-1. Torque Values
PART (INDEX No.) TORQUE IN LB-FT TORQUE IN Nm
Drain plue §2) 20-25 27-34
Bah (3) 34-34 47-53
{with Loctite® 242}
Bolt 7§ [4-10 19-22
Bolt (8) 2434 13dn
Haolt (%) dib-50 54-08
Flange Mui {17} 26074 311-380
with nylon insen)
Baolt (25) 18-24 24-13
{with Loctite® 271)
Balt (32} 46 5.7
{with Loctite® 242)
Bali (47) 4-6 5-7
(with Loctite® 222)
Bali (20015 B8 Bl
Switch Assy (203) 2025 27-34
Mud (204 1416 522
ot (2145 4.5 57
Bolt (313) 618 2225
(with pre-applied Loctite®)
Bole (00§ [6-18 2325
{with pre-applied Loctite®*) |
* Loctite is registered trademark of Loctte Corporation. 515
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Table 5-2. Spring Table

Index Part ‘ Diameter Free Length
No. | Number . mm (inch) | mm (inch)
2 Ti-42 [netent Ball Spring 79 (0Al1) 258 (1.02)
217 71-242 Clutch Pressure Control Spring 4.0 ((L14) 167 (0.64)
217TA 2001 =1 56-004 Clitch Pressure Control Spring 122 {048) 63,5 (2.50)
3R
417 200015641 Clutch Returm Spring BT (0.34) 17.5 (069
I1EA
4174 200 1-156-003 Clutch Return Spring 79 (031) 24.9  (0.98)
430 72P-273 Relief Valve Spring 5.0 (D.59) 508 (2.001)
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Section P
Parts
Transmission Applications 2001-000-001 thru -016
AND 2001-000-R01 thru -R06
Contents

Figure
No. Description
-1 Transmission Assembly
p-2 Valve and Pump Housing Assembly
-3 Input Shaft Assemhly
P Loy Shafl Assembly

P-1. INTRODUCTION

P-2. This section lists, describes and illustrates
replacement parta for the Series 5000 Velvet Drive® Marine
Transmission. The exploded view illustration has o
corresponding parts list, Index numnbers are used (o key ench
part in the exploded views to the parts list and service
imstructions in the preceding sections of this manual

P-3. The PART NUMBER column in the parts liat
gives the part number which can be wied to order
replacement parts. More than one part number is
listed [or some index numbers, For shims, select as
requited o meet the assembly requirements specified
in Section 5, For other parts, read the description
column o determing part applicaliliny,

P-4. The DESCRIPTION column gives the part
nomenclature used, not only in the list but also in
the service instructions. Part applicability is given in
parenthesis if the poart iz used only on a specific
mode] or models

P.5,

Fhe QTY column designaics the number or

This manual is offered to you by
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paris wsed ai the location defiped by the index
number. Lefter svmbols may be used in this column
to designate specific mivrmation as follows:

AR - Az Required, This is used for selective fin
parts, defermined as specificd in Assembly, Section 3,

Rel - Reference. This is used for subassemblics
where the gquantity required is listed on the muin

assembly parts list, figure P-

M55 - Mol Sold Scparately. Parta which are
available only as an mesembly.

LH - Left Hand Gear

HH - Right Hand Gicur



Figure P-1. Transmission Asscmbly

p-2
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PARTS LIST FOR FIGURE P-1
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P-3

!
INDEX PART
NO. NUMBER DESCRIPTION aTy
Fig P=1 2007-004k-001] -RAd1 TRANSMISSION ASSY, S5O0 Marme, I
[L00: 1 {1054: 1) ratio
200 ] 00002 R TRANSMISSION ASSY, S5000 Marine, |
1.25:1 (1.303:1) ratio
JU01-0-003, KO3 TRANSMISSION ASSY, S3000 Marine, I
1.50: 1 (1.586: 1) ratio
ZiWEl-00d-004, R-04 TRAMSMISSION ASSY, S2000 Marine, I
2.00:1 (2.040:1) ratio
20KH-D0-005, ~R05 TRANSMISSION ASSY, 55000 Murine, I
2.50:1 (2.45%:1) miio
200000006, ~R06 TRANSMISSION ASSY, 55000 Marine, I
28000 (2.800:1) rutio
J0EH=006=011 TRANSMISSION ASSY, 85000 Marine, |
LWL {10540 ) i
2001 -00k-01 2 TRANSMISSION ASSY, S5000 Marine, I
1.25:1 {1.303:1) ratio
2001 -0ik01 3 TRANSMISSION ASSY, S50 Marine, I
[.50:1 {1.586:1) ratio
2Lk L 4 TEANSMISESION ASSY, 55000 Marine, |
2000 (2040:0 ) ratio
20N T 5 TRANSMISSION ASSY, S5000 Marine, |
2.50:1 (2.455:1) ratio
ZOHN | W30 TRANSMISSION ASSY, S5000 Marine, 1
28020 (2R00: 1) mtig
i 20H-554-002  DIPSTICK {Late Production, Afer 5/1/93) I
IA 20055001 DPSTICK (Early Production, Emsding 5/1M93)
2 444583 . PLUG, Drain 1
3 D=1 83-088  BOLT, Hex head, MI0 % 1.5 % 70 7
A - 1R 3-8k CBOLT, WS x 08 1 30 |
in 004 7000 . WASHER i
4 2001-736-002 VALVE & PUMP ASSY (See firgure P-2) |
5 2001-045-002 CGASKET [
f (R0 758 SN, 076 mamy (00030 m. ) thick AR
[0 7-50 L BHIML 0,027 mm (0050 in.) thick AR
[ D003 7060 L SHIM, 00178 mm ({0070 in.) thick AR
[(HB-0 3 T-Eka | » SHIM, 02229 mum (0 (K90 in,) thick AR
100-037-062 SHIM, 0508 mm (00200 in,) thick AR
1000037063 » SEIM, 0760 mam (0300 in,j thick AR
1R0-0 370054 CRHING 1006 mum (L0400 in. ) thick AR
10000-003 765 SHIM, 1270 mm (00500 1. ) thick AR
N EWB0-03 3 T -kl CRHEBA, U524 pen (0, 60 jm, b thick ARl
T0EMN-03 T 7 L SHIM, 1,778 num (.0700 in.) thick AR
7 11502693 . BOLT, Hex head, M8 x 1.25 x 20 2
# LIRS » BOLT, Hex hewd, M10 % 1.5 x 30 5
9 O | R3-092 . BOLT, Hex head, M12 x 1,75 x 15 4
10 120395 . WASHER 4
12 1006-133-05 | . CUP, Bearing |
13 B0 | 332053 L CUP, Bemring 1
14 L CASE COVER & MAGNET ASSY byt
15 Hol-045-001 CGASKET i
16 1 000-044-063 . SEAL, (il 2




PARTS LIST FOR FIGURE P-1
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INDEX PART
NO. NUMBER DESCRIPTION aTy
17 M0 45034 » MUT, Flange 1
18 2001-031-001 . FLANGE, output 1
L] 1 O(E- k- s  SEAL, il I
20 [ Ok 1 330004 LOONE, Bearmg i
21 200037040 . SHIM, 0,076 mm (0.003 in,) THICE AR
2000-037-002 - SHIM, 0,127 mm {0.005 in,) THICK AR
2000-037-003 L SHIM, 0,178 mm {0,007 in.) THICK AR
2030-037-004 « SHIM, 0.229 mm (0.009 in.) THICK AR
2000037005 - SHIM, B 280 mm (0,011 in.) THICK AR
2000-037-006  SHIM, 0483 mm (0,019 in) THICK AR
22 2000 -103-003 . SLEEVE (Supersedes 2001-103-001) 2
22A 2000 -103-0:01 SLEEVE (Superseded by Two 2001-103-003) |
23 2001-6T1-(11 CBHAFT ASSY, Outpal ( Transmission |
2001-000-001, -RO1 & -011)
2000 -671-002 . SHAFT ASSY, Output { Transmission I
200 1-000-002, -RO2 & -012)
20MI 6T 1003 - SHAFT ASSY, Output { Transmission I
2001-000-003, -RO3 & -013)
ZTHR] =67 [ -4 » SHAFT ASSY, Oulpul {Tronsmission 1
2001-000-004, -R04 & -014)
200671 =005 . SHAFT ASSY, Output (Transmission 1
2001-000-005, -ROS5 & -015)
2001-671-006 . SHAFT ASSY, Output (Transmission [
200 1-000-006, R=06 & -016)
24 1000-133-048 .. CONE, Bearing I
25 1{W30- | B3-086 .- BOLT, Socket head, M2 x 1.25 % 30 g
26 200 1070007 o« GEAR, Chutput, 3% Teeth |
(Transmission 200000001, -RO1 & -0I1)
2040 | -070-008 o« GEAR, Cuitput, 43 Teeth I
{ Transmizsion 2001-000-002, RO2 & -012)
2CHK ] -EFT0-D0 o - GEAHR, Chiput, 46 Tecth I
{ Transmission 2001-000-003, -RO3 & -013)
200EH] =D O . GEAR, Cuiput, 51 Teeth |
{ Transmission 200 1-000-00:4, -F0d & -014)
2001 -070-01 | .o GEAR, Output, 54 Tecth I
{ Transmissices 200 1-000-005, F-05 & -015)
2001-070-0012 . GEAR, Output, 56 Teeth |
{ Transmiszion 2000-0040-006, B-06 & -016)
27 2000-171-041 «« SHAFT, Output 1
28 200 1-689-0401 . aHAFT ASSY, Input (See Dgure I'-3) 1
{ Tronsmission 2000- (-0, K01 )
2001-689-0032 SHAFT ASSY, Input (See figure P-3 1
{ Transmission 2000-(KW-002, -R027
2001 -689-003 . SHAFT ASSY, Input {See figure P-3) |
{ Trunsmassion 2000 -(00-003, K3}
20H) | -629-004 . SHAFT ASSY, Input (See figure P-3) I
(Transmission 200 | -0M0-004, -Ri4)
2N | -6B9-005 . BHAFT ASSY, Input {See figure P-3) |
[ Tramsmission 20001 -(Keb-005, -R05)




PARTS LIST FOR FIGURE P-1

3
INDEX PART
NO. NUMBER DESCRIPTION QTy
I8 2001 -HED-00 SHAFT ASSY, lnput (See figure P-3) 1
{ Tromsrmassion 200 1-{s00-0dks, -HOG)
2001 -682-01 SHAFT ASSY, Input {See figure P-1) I
{ Tronsmiszion 20001-000-0]1]
20:01-689-012 SHAFT ASSY, Input (See figure P-3) |
{ Transmission 200 | (-0 2)
2001-689-013 SHAFT ASSY, Input (See figure P-3) i
{ Transmission 2040 [ -({0-0] 3)
2(H)1-689-014 SHAFT ASSY, Input (Sec figure P-3) I
{ Transmission 200100114
20001 -6E9-015 SHAFT ARSY, Inpant (See figure P-3} |
{ Transmizzion 200 -000-015)
206 -689-01 6 SHAIT ASSY, Inpat (Sce figure P-3) I
{ Transmission 2001 -000-016)
29 200 -567-0401 SHAFT ASSY, Lay (See figure I*-4) I
{ Transmisaion 20001-000-001, -RO1)
200]1-567-002 SHAFT ASSY, Lay (See figure P-4) I
{ Transmission 200 1-000-(K2, -RO2)
2001 -567-003 SHAFT ASSY, Lay (See figure P=d) I
(Trunsmission 200 1-040-003, -RO3)
200 1-567-004 SHAFT ASSY, Lay (See Nigure P-4) 1
[ Transmission 200 1 -000-004, -Fi04)
20011-567-005 SHAFT ASSY, Lay (See figure P-4) i
{ Transmizsion 200 [-0(-005, -RD5)
20001 =567=006 SHAFT ASSY, Lay (Scc figure P-4} |
{ Transmission 200 -000-00¢, -Ri)
2001 -567-011 BHATFT ASSY, Lay (See figure P-4} I
i Transmission 2040 -0-011)
20HY]-567-012 SHAFT ASSY, Lay (See figure P-4} I
i Transmission 20600 -000-012)
20 -567-013 SHAFT ASSY, Lay (See figure P-4} I
{ Transmission 2001-000-013)
2001-567-014 SHAFT ASSY, Lay (Sec figure P-4) |
{ Transmission 200 -000-014)
2001 -567-015 SHAFT ASSY, Lay (See figure P-4) I
{ Transmission 200 -000-0§5)
2000-567-016 SHAFT ASSY, Lay (See figure P'-4) I
{ Transmission 200]-000-016)
io [ 000-133-049 CUF, Bearing 2
il 1000-133-010 CONE, Bearing 2
32 [ 1503875 BOLT, Hex head, Mo x 1.0 x 102 2
i3 2001-036-041 BAFFLE, Oil {Transmission 2001-000-005, -RO5 & -0 5) I
2000 -0 36002 BAFFLE, Oil (Transmission 2001-000-004, -R04 & -014) 1
2000-036-0403 BAFFLE, Oll (Transmission 2001-000-006, -R06 & -016) I
200 103 6= BAFFLE, Ol {Tromsmizsion 200 1-000-003, -R03 & -013) 1
2001-036-005 BAFFLE, Ol (Transmission 2001-000-002, -R02 & -012) I
200 1-0136-0Hs BAFFLE, Oil (Trunsmission 2001-000-001, -RO1 & -011) |
34 2011-534-002 TUBE ASSY, Suction {Late Production Starting 5/1/93) 1
34 2001-534-001 TURE ASSY, Suction {Early Producdon Ending 5/1/93) |
35 I0ap0-141-214 O-RING I
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PARTS LIST FOR FIGURE P-1

INDEX PART
NO. NUMBER DESCRIPTION aTy

In 4740 . BREATHER 1

17 LiMIC= 183077 . RIVET 2
L} . TAG, [dentification NSH
L 201 -535-001 TUBE ASSY, Dipstick (Late Production |

Starting 571/93)

39A 20001 -(3-4-(H03 TUBE, Dipstick {Early Production Ending 5/1/93) I

40 dddbnE . PLUCG, Pipe 2
42 2000 -241-0{3 . INBERT, Thread B
43 1000-043-030 . PIM, Tapered 2
-+ 100 F 33049 . CUF, Bearing |

45 H{M0- | 330003 . CUP, Bearing |

4 CASE, Tramsmission iy b
47 HERMI- | 53-4306 . BOLT, Socket Head, M3 X 0.8X25 |

This manual is offered to you by
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Figure P-2. Valve and Pump Housing Assembly
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PARTS LIST FOR FIGURE P-2

3
INDEX PART DESCRIPTION aTy
NO. NUMBER
Fig p-2 2001-T16-001 VALVE & PUMP HOUSING ASSY (4, ligure 1) Ref
i Transmission 200 1-000-001 thru -016)
201 14H00- | B3-087 . BOLT, Socket head, M6 x 1.0 x 25 E]
i) 200 ] 508001 - PUME ASSY I
203 1000-6:40-004 . SWITCH ASSY !
204 11505919 - NUT, Hex, Mt x 1.25 |
208 120124 - WASHER, Lock |
206 1201393 . WASHER, Fl |
207 201 | -{F2R-001 - LEVER, Conirol |
2008 453632 BALL, Steel I
209 T1-42 - SPRING |
210 L0001 35071 . RING, Snap i
211 20001 -2 39-(s0 ] . VALVE, Coairol |
o ¥ 10dMD-141-123 . CRRIMG I
214 [ Ehn- ] B3 -1k . BOLT, Hex head, {s
213 200 0390001  FLATE, Cover |
216 200 0145402 , GASKET |
i) T1-242 CRPRIWG Mo x 10x 16 I
217A 200 -1 56-004 . SPRING (Used in addition to spring (;21/) |
with valve piston (218} and washer (Z19) only'§

1B 200 =1 24-014  FISTOM, Valve (Late Production) I

A 21BA 2001-124-002 . PISTON, Valve {Early Production) |
2149 100-053-024 WASHER
220 20001-238-00] SCREEN I
221 2422127 - PIM, Spring 2
222 See Mote (2) . HOHISING, Valve M55

Mote (2): Mot Sold Seperately, Order complete valve and pump howsing assembly Part No, 2000 -736-002.
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Table -2, Gaskets, Scals and Snap Rings Kit
PART NCY. 20004 0.0

© Dintra Transmissies Putten

INDEX NO. PART NUMBER DESCRIPTION QUANTITY
32] & 420 [ OO0-0] =015 Sealing Ring 2
24 & 423 100001 6500200 Sealing Ring 2
izs 1000-016-021 Sealing Ring |
L6 1 000-044-0635 Ol =zl 2
19 1000-044-066 Oil seal |
305, 307 & 405 1 DDKB-1 39-068 Snap Ring 5
308 & 406 1000- 1 39060 Snap Ring 2
210 1000-139-071 Snap Ring I
326 & 425 I ORB-14 | -4 5 -Ring F.
212 1000-141-123 C-Ring 1
325 & 424 1000=141-130 (3-Ring 2
35 1000-141-214 O-Ring |
322 & 421 1000-141-241 O-Ring 2
327 & 426 2000-016-050 Sealing Ring 4
428 2000- 139001 Sealing Ring 1
15 200 | -085-00) Cisken 1
§ 204 | -045-002 Gasket i
216 2001-045-003 Giasket |
This manual is offered to you by =




Table P-1. Shim Assortment Kit

~1 PART NO. 2001 -410-003
INDEX NO. PART NUMBER DESCRIPTION QUANTITY

L [000-037-058 Shim, 0,076 mm 3
(0,003 in.) thick

L 100-037-059 Shim, 0,127 mm 3
(005 in.) thick

b 100003 7-060 Shim, 0,178 mm 3
{0,007 i) thick

b [Q00-037-061 Shim, 0,229 mm 3
{0,009 in.) thick

b 1000-037-062 Shim, 0,508 mm 1
(0020 i) thick

[ 1{W0-03 7063 Shim, 0,760 mm 3
(O3 in) thick

21 2000-037-0412 Shim, 0,127 mm 3
{0005 §n.) thick

21 2000-037-003 Shim, 0,178 mm 3
\ (0,007 in.) thick

21 200037004 Shim, 0.229 mm i
{009 in, b thick

21 20000-03 7-005 Shim, 0280 mm i
{0.011 in.) thick
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Figure P-3, Input Shafl Assemhbly
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PARTS LIST FOR FIGURE P-3

]
INDEX PART
DESCRIPTION aTyY
NO. NUMBER
Fig -3 200 ] ~HE(HI] SHAFT ASSY, Input (28, figure P-1) Rer
i Transmission 2001-000-001, -R0T)
2000-6h 012 SHAFT ASKY, Input (28, figure P=1) Ref
{ Transmizgion 2001-000-002, -R02)
2001-649-003 SHAFT ASSY, Input (28, figure P-1) Ref
{ Transmission 2001-000-003, -R03)
2001 -H49-004 SHAFT ASSY, Input (28, figure P-1) Ref
{ Transmission 200 1-000-004, -R04)
2001-689.005 SHAFT ASSY, Input (28, figure P-1) Ref
{ Transmission 2001 -000-005, -R05)
el 1 B LRI SHAFT ASSY, Inpurt (28, figure P-1) Rl
{ Tromsmission 2040 | -000-006, -RO6G)
2001 -689-011 SHAFT ASSY, Input (28, figure P-1) Rel
{ Trumsmission 200 1-000-001)
2] -6REA0] 2 SHAFT ASSY, Input (28, figure P-1} el
[ Tramsmission 200 1-000-013)
20HF] -GR8-0) 3 SHAFT ASSY, lnput (28, figure P-1) Rel
( Tennsmission 200 | -(eb0-0]1 3}
200 -GHD-0 ] 4 SHAFT ASSY, Inpul { 28, fgure P-1) Rel
(Transmission 2001 -(N0-014)
20 R0 5 SHAFT ASSY, Inpat (28, figure P-1) Rel
\ { Transmizsion 20001 -(HEI-01 53
20011 -689-016 SHAFT ASSY, Inpup (28, figure P-1) Ref
{ Transmission 20601 -CHHL-0] 6
E111] -1 33-0052 L CONE, Bearing |
302 20010534y . SPACER |
£11x] 1000-193-022 . WASHER, Thrust |
E11]] 20400 -hE0-024 GEAR, Cluieh, 20 woth { Transmission [
20eh | 000-006, <ROG & AV 6)
M) -ENED-022 CGEAR, Cluich, 22 tooth { Transmission [
206k | 00005, KOS5 & D] 5)
ZAMIT -EREAD-0E 20D CGEAR, Clutch, 25 teoth { Tmnsmizssion [
20Wp E =000 AM0, -BOE & (014 )
el LI B EITE CGEAR, Cluteh, 29 foath {Transmission I
20HR ] -(W00-003, -ROF & -] 1
200 | =0 GEAR, Clutch, 33 1waoth { Transmission I
ZUKR]-(Hb0-(HEL, -ROZ & -0]2)
2060 ] (KRN0 4 L GEAR, Cluteh, 37 wooth (Transmission I
2000 [ -(Wd0-(Wb], -FO0 -0
A0s [ M3-] 3068 - BIMG, Snap |
M 1 (M3 32055 . BEARIMNG, Mesdle i
307 T M- 1 38068 - BIMG, Snap |
308 1060139069 . RING, Snap |
300 204 | -06:2-003 - PLATE, Backing, 5.00 mm (0.200 in.) |
thick (Supersedes 2001-062-001)
ETGIEY 2004 -062-00 . PLATE, Backing, 3.00 mm (0,112 in.) I
thick (Superseded by 2060 -062-0603 )
310 200 -06a2-002 - PLATE, Clutch |
(2 used when 2000-062-001 is wsed)
in 20060 -B66-00 | -BSC ARSY, Clnch (drive) B
312 2000 -1 66-002 - IMSC, Cluteh (driven) 7
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PARTS LIST FOR FIGURE P-3

INDEX PART
NO. NUMBER DESCRIPTION aTy
313 20000 1 83-0032 . BOLT, M6 x 1.0 x 20 12
315 20411~ 125-0111 L CYLIMDER, Clutch Gears (RH) I
ila 1 0= 1 30068 . RING, Snap I
317 2001 -0:40-00] . RETAINER, Spring 1
318 2001-156-001 cAPRING { Transmission 2000-000-00] thru -006) q
2001-156-001 . SPRING { Transmission 2001-000-011 thru -016) [
Als8A 2000 ] - | Sh-000 3 - BPRING (Tronsmission 200 | 000001 thru -D046) 12
10 200 -624-001 . PISTON ASSY, Clutch {Supersedes I
piston 20601-124-00] §
i 100051 6-019 CRING ASSY, Sealing 1
| 1000 =] 9 .. RIMG, Sealing |
in 1000-141-241 L OD-RIMG |
kx| [ OHB0-5 1 =020 . RING ASSY, Sealing I
324 10CH3-0 | 6-020 .« RING, Sealing |
325 1 Oikb=149-1 30 v D=RING I
326 1000-141-045 CD-FIRG 1
327 20000160510 » BIMG, D1l seal (Supersedes J80613) 2
328 L CRO-0 ] 602 | L RING, Seal (sicel} |
329 2000 -1 8900 . BHAFT, Inpwt I
( Transmission 2001-000-001 thra -016)
Table 4-3, Clutch Rebuild Kit
PART MNOY, 20000 =4 10-002
INDEX NO. PART NUMBER DESCRIPTION QUANTITY
306 & 404 I (W3- 1 32055 Meedle bearing 3
305 & 405 | O{MD-1 19068 Stap ring 3
08 & 406 [ O 139-19 Snap ring I
318 & 417 | 016-156-003 Spring 12
415 [ O000= 1 93004 Thrust washer |
03 1000-193-022 Thrust washer I
327 & 426 2000-016-050 Scal ring 2
II& 4N 2(00-1E3-002 Boly 12
117 200 | D000 1 Spring refainer I
416 2000 ] -0 3 Spring refainer I
o2 2000 (1530601 Spacer |
309 & 407 200 -0 23 Backing plai [
38 & 417 2001-1 56-001 Spring 16
2 &40 200 -1 66-002 [iriven disc 7
310 & 409 2000 | 66600 ] Dirive disc assembly ]

This manual is offered to you by
© Dintra Transmissies Putten




Figure P-4. Lay Shaft Assembly
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PARTS LIST FOR FIGURE P-4

© Dintra Transmissies Putten

INDEX PART
NO. NUMBER DESCRIPTION aTyY
Fag P-4 200 -367-00 SHAFT ASSY, Lay (29, figure P-1) Rer
{ Tranamission 2001-000-001, -Ri1)
2001-567-002 SHAFT ASSY, Lay (29, figure P-1) Rel
[ Transmission 200 1-000-002, -R02)
2001-567-003 SHAFT ASEY, Lay (29, figure P-1) Rel
{ Transmission 200 1-0400-1613, -RO3)
200 1-567-004 SHAFT ASSY, Lay (29, figure P-1) Ref
{ Tranzmiszion 2000 (00004, K4}
200 0-5367-005 SHAFT ASSY, Lay (29, figure P-1) Rer
{Transmission 2001 -000-005, -R05)
2001 -567=00k SHAFT ASSY, Lay (29, figure P-1) Rer
{Transmission 2001-000-006, -Ri6)
001 567001 SHAFT ASSY, Lay (29, figure P-1) Ref
[ Transmission 2001-000<001)
2001-567-012 SHAFT ASSY, Lay (29, figure P-1) Ref
{Transmission 2001 -000-012)
2001-567-013 SHAFT ASSY, Lay (29, figure -1} Hefl
{Transmiszion 2060 1-(MH-01 3}
2000-567-014 SHAFT ASSY, Lay (29, figure P-1) Ref
(Transmission 2001 -0{0-00] 4}
00 -567-015 SHAFT ASSY, Lay (29, figure P-1) Rer
{ Transmission 2000 -(iM-01] 5
2001-567-016 SHAFT ASSY, Lay (29, figure P-1) Ref
{ Transmission 2001 -000-00)
4K 1001 330500 . DOMNE, Bearing |
403 200 ~CR0-023 . GEAR, Clutch, 20 Tecth I
{ Transmission 200 1-000-006,-R6 & -16)
2001 -080-021 GEAR, Clutch, 22 Teeth |
{ Transmizsion 20680 | -(b0-(05, -RO5 & -0]5)
200 -0k -0 | & L GEAR, Cluteh, 25 Teeth |
[ Trunsmission 2060 [-(00-(04, -RO4 & -014)
2001-080-017 . GEAR, Clutch, 29 Teeth I
{ Tramsmission 2001 -0400-003, -R03 & -013)
2001 -080-0] 5 . GEAR, Cluteh, 33 Teeth I
i Tronsmission 200 [-(KH-002, -RO02 & -012)
20 -080-001 3 L GEAR, Chateh, 37 Teeth |
{ Transmission 2001 -(000-001, K01 & -011)
404 [iMa0-132-055 . BEARINCG, Mecdle L
405 1 (W= | 3906 . RIKG, Snap i
406 100 | 349004 . RING, Snap !
407 203 -6 20003 . PLATE, Backing, 5,040 mm (0,200 in.) |
thick (Supersedes 2001-062-001)
407A J0HN | -D62-040 ]  PLATE, Backing. 3.0 mm (0.120 in.) I
thick (Superseded by 2001-062-003)
408 20HN 1 -062-002 . PLATE, Cluich, Steel |
(2 used when 2001062001 5 used)
409 2041 -666-001 . DISC ASSY, Clutch (drive) 8
410 2040 - | B6-002 o BHSC, Clutch (driven) 7
411 2HM- ] B3-002 CBOLT, Mo x| ox 20 2
413 20001-125-002 LCYLINDER, Cluteh Gear (LH) |
414 [ M- ] 39068 , RING, Snap I
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PARTS LIST FOR FIGURE P-4

|
INDEX PART
NO. NUMBER DESCRIPTION QTyY
415 FOHD- 193-00] D WASHTER, Thrust I
416 2000 -040-003 . RETAINER, Spring (Supersedes 2001 -040-001) i
417 2001 -156-001 . SPRING  Transmission 200 1-000-001 thru-006 AND 4
2001-000-K00 thru BOG6)
2001-156-001 . SPRING [ Transmission 2000 -000-001 thru -016) It
41TA 20011 56-003 - SPRING ( Trumsmussion 2080 1-000-011 thrae-004) 12
418 2000 -624-001 . PISTOM ASSY, Clutch I
{Supersedes piston 2001-124-001 )
419 1000-516-019 . RING ASSY, Sealing I
420 1000-016-019 .. RING, Sealing |
421 1000-141-241 .. D-RING 1
423 B (MBS 1 =020 . BING ASSY, Sealing 1
423 DWBA-00 ] -0 .. RING, Sealing 1
424 Fih0- | 492130 Lo DRRING !
425 1OHMR-141-045  O-RING 1
426 2O ] (154 BENG, Ol seal (Superiedes 4806180 1
427 2001 -067-00 . SHAFT, Lay (Transmission 200 1-000-001 theu -016) |
428 2004k | 39010 . BING, Snap |
429 2000-053-001 . SPACER 1
430 TIP-273 . SPRING |
431 433595 . BALL I
\

This manual is offered to you by
© Dintra Transmissies Putten

P-15




Section T
Special Tools

Thiz section lists, describes and illustrates special tools required to disnssemble and assemble the Series 5000 Velvel Drive
marine transmission, Use of these tools is specified in Sections 3 and § of the manuval, Equivalent tools may
be used provided they perform the same function os the tool specified. Failure to use the proper special tool
could result in domage to the trunsmission. The tools listed are available from K. G, Smith Enterprises, 1265
Colfax Ave., Kettering, OH 45419,

0
U

FIG. T-1 TOOL TOOL
INDEX NO. | NUMBER NAME APPLICATION

I T=501H Assembly Tool Compress installing clutch springs when removing or
installing snap ring on mpul or fay shaf

2 T-5002 Bearing drifi Press bearing cone onto loy shafl

5 T-5003 Bearing [rift Press bearing cone onto inpat shait

4 TS0k Benring Dl Press bearing cone onto outpat shaft

3 T=-5005 Coupling Wrench Holds putpui flange when removing or
installing nut on outpel shall

\ & T-5006 Breather Seating Towol Install breather

7 T-5007 Heldling Fixture Halds transmission in vice during service

procedures

AN |
e

e

i

Figure T-1. Special Tools

T-1
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Figure 1=1. Senes 5000 -drnve Manne Tronsmission

INTRODUCTION

PURPOSE AND SCOPE. This manual
contains preliminary information to help the
technician service the Velvet-Drive ® S5000
V-drive transmission (see figure 1-1) and is
designed to be used in conjunction with the
Series S000 Marine Transmission Service
Manuwal (Form 1351/4-95), Service
procedures For clutch and valve and pump
assembly are located in Form 1351/4-95,

Service parts for the S5000 V-drive are
included in the *“P" section of this

 supplement. Parts for the 55000 down
angle model are included in Service
Manual 1351.

This manual is offered to you by
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GENERAL DESCRIPTION. The Velvet
Drve ® Senes 5000 V-Dnve 15 a single-
speed, [orward/reverse, hydraulic-shift
transmission. The gear ratio varies from
modlel to model and 15 hsted in Table 1-1

The input (131), lay (132), intermediate
{140), and output (153) shafts are supported
by tapered roller bearings. Needle bearings
{ T0R) are used between the shafts and clutch
gears on the input and lay shaft assemblies.
Helical geanng 15 used throughout. The
transmission has separate, multi-disc clutches
for each direction of output shaft rotation




ASSEMBLY No RORMINAL ACTUAL FLLAT» DRY
RATIO RATIO CAPACITY® WEIGHT
FORWARD & REVERSE FORWARD & REVERSE OT/LITER LB/KG
200 2=00H0-002 1.25:1 128001 I8 133/60.4
20020000003 1.50k:1 1.5030:1 128 133060 4
2002-000-004 2.00:1 1.9862:1 328 133/60.4
2002 -(HM1-(H15 2.50:1 2.49640:1 2R 1330640 4
* Approximate, depending on angle of transmission installation, for transmission only. Capacity given does not
include oil (fluid) cooler and connecting lines.

Table 1-1 Asscmbly Specifications

APPLICATION. The Series 5000 V-drive
transmission has a 12 degree down angle. A
hollow output shaft is used to permit the
propeller shaft to extend through the body of
the transmission, thus simplifying shaft
alignment It will only operate on engines
with counter clockwise rotation (viewed
from the flywheel end). This is commonly
termed automotive rotation. The Senes 5000
V-drive transmission’s full reversing feature
eliminates the need for opposite rotation
engmes. Thus, a nght-hand or left-hand
propeller can be used with a lefi-hand engine.

BEARING PRELOAD

Clutch service, and input and lay shaft
preload procedures are similar to those
used in the 55000 down angle and are
described in detail in Service Manual
Form 1351/4-95, Output shaft (153) and
intermediate shaft (140) bearing pre-load
procedures are different than those used in
previous models,

INTERMEDIATE SHAFT BEARING
PRELOAD If the intermediate bearings have
an acceptable wear pattern and are otherwise
in good condition, it is recommended this
procedure be passed over, and the shaft and
bearing cone assembly be reinstalled as
removed. However, il any bearing cone or
cup has been removed. a re-calibration of

This manual is offered to you by
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Figure 1-2
Depth micrometer and straight edge

the intermediate pre-load muost  be
performed.

PROCEDURE A depth micrometer with
extensions to reach six (6) inches, and a
straight edge bar (figure 1-2) are required. It
is extremely important the straight edge is
true and has no bends.

|. Remove both bearing cups (137 & 142)
and shims (138) from the casing {160) and
cover (129). A heat lamp or suitable substitute
will be required. Usually ten minutes with a
600 watt lamp will do the trick

2. Measure the distance from the gasket
surface to the bearing cup seat in the case as
shown in figure 1-3.

a. Place a cover gasket (130) on case
surface. Use petroleum jelly to hold in place.

4




PLACE GASKET HERE

STEP 2b

Figure 1-3 Case cul away

b, Place the straight edge across the gasket
surface (Step 2b)

¢ Measure from the straight edge to the
bearing seat (Step 2c)

d. Subtract the straight edge thickness from
the measurement determined in “Step 2¢”,
This will become measurement “A1”,

3. Measure the distance from the cover
gasket surface (do not use a gasket to make
this measurement) to the bearing cup seat in
the cover as shown in figure 1-4

e. Place the straight edge across the cover
surface (Step 3e)

f. Measure from the straght edge to the
bearing seal (Step 3f)

g2 Subtract the straight edge thickness from
the measurement determined in Step 3f This
will be measurement “A2"

4 Add measurements Al and A2
determined in 2d and 3g above. This will be
the total distance between  the
intermediate shafi bearing seats in an
assembled case and cover (figure 1-5) This
is measurement “A",

5. Press the two bearing cones (139 & 141)
on the mtermediate shaft (140), place cups

Figure 14 Cover cul away

5
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(8) in the cover (129) bearing pocket and
install bearing cup (137) over them

10. Install intermediate bearing cup (142) in
the case (160)

11, Install output shafi bearing cup (156) and
output seal (117) in case (160) and rotate case
50 that the gasket surface is up

Figure 1-5, Assembled
case and cover culaway

(137 & 142) on the cones and clamp with
moderate pressure to assure proper bearing
to roller seating (figure 1-6)

6. Measure the distance across the two cups
with a seven (7) inch micrometer. This is
measurement “B" as illustrated in figure
1-6.

7. Subtract the measurement taken in step
6 (measurement B) from the measurement
taken in step 4 (measurement “A’")

B. Add .009 inch {,007-010inch) to the
measurement determined in step 7. This will
be the shim thickness needed to achieve
proper intermediate shaft pre-load (B1 in
figure 1-6).

9. Place the shims (138) determined in step
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Figure 1-6. Intermediate shall with bearing

12. Press bearing cones (152 & 155) on
output shaft (153) and insert into case (160)
Be careful not to upset the garter string
behind the seal's lip.

13 Position oil shield assembly (146
(including screw 147, magnet 148 & nut 149))
over output shaft gear.

14, Install O-nng (145) on pick-up tube (144)
using petroleum jelly and install pick-up tube
assembly into case (160). Secure pick-up tube
and oil shield with bolt (143) using Loctite &
15. Position input clutch assembly (131) and
lay clutch assembly (132) into case (160)
Make sure the clutch gears are resting at the
same level

16, Insert intermediate shaft assembly (140)
into case (160).

17. Position gasket (130) on case (160). Use




)

Numbers 1 to 10 (10 pieces) = 24-34 Ib-ft (33-46Nm)
o Numbers 11 to 14 (4 pieces) = 40-50 Ib-ft (54-68Nm)

See page 12 for guide pin
description.

Numbers 15 and 16 (2 pieces) = 14-16 |b-fi (19-2INm)
Output bearing retainer (6 pieces) = 14-16 Ib-ft (19-22Nm)

Figure 1-7. Torque sequence and spocifications

petroleum jelly to hold gasket. Do not use
sealer of any kind

18. Place cover (129) on gasket and install
guide pins into the two (2) roll pin (123)
locations. See figure 1-7

19. Install bolts (124, 125, 127 & 128) and
washers (126) finger tight only. Use RTV
sealer on balt (127)

20. Remove guide pins and install roll pins
(123} through cover (129) and case (160)

21. Tighten bolts as described in figure 1-7.

OUTPUT SHAFT BEARING PRELOAD

. Arrange the transmission assembly in a
position that assures the output shaft is in a
vertical position (figure 1-9

2. Install seal (120) and O-ring (121} in
bearing retainer (119).

3. Install the output bearing cup (151)
insuring the bearing cup is properly seated

4. Measure the distance lrom the bearing
cup (151) to the cover surface and record
(figure 1-8).
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FLANGE SURFACE

END OF SHAFT

\ BEARING CLIP
r.--"

Figure 1-8, Measure o cup

5 Measure the distance beiween the two
bearing retainer (119) surfaces as shown

in figure 1-10 and record.

6. Subtract the measurement found in
step 4 from that found in step 5.

7. Add .009 inch (.007-.010inch) to the
measurement determined in step 6. This is
the total thickness of the shim pack (122)
to be placed on the output bearing cup.

8. Place the shims determined in step 7 on




AS NEAR VERTICAL AS
POSSIBLE.

Figure 1-9. Case positioning for output bearing preload adjustment

face of bearing cup (151) and place
retainer (119} in position

9. Install retainer (119) assembly
with bolts (118). Torque to 14-16 Ib-
ft (19-22 Nm)

10. Install dip-stick tube (102), pump
and valve assembly (107) as described
in Form 1351/4-95

PUMP & VALVE DISASSEMBLY
GENERAL INFORMATION

There are two distinctly different pump
and control valve assemblies used on the
55000 V-drive transmission. The two
designs are interchangeable as complete
assemblies, but for the most part their internal
parts are different. The manual control valve
{212}, spring (217) and screen (222) are the
only common internal parts.
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BEARING CUP MATING SURFACE

}

CASE COVER MATING SURFACE

Figure 1-1(. Megsure taken
[rom beanng retainer

1. The GEROTOR type is the latest design
and quickly discernible by placing a magnet
against the steel cover plate (215) see Figure
1-11.

2. The CRESCENT type is the earlier design
and has an aluminum cover plate (215) which
will not attract a magnet,




Figure 1-11

Identification of pump (vpe

DISASSEMBLY OF VALVE AND PUMP
HOUSING ASSEMBLY

REMOVAL OF PUMP, CONTROL VALVE,
SWITCH AND TRANSMISSION SHIFT
LEVER. Proceed as follows (see figure 1-12);

1. Remove the neoprene o-ring (201) see
Figure 1-12, three bolts (202) and pump

assembly (203) The pump contains matched
parts and must be replaced as an assembly

2. Remove switch assembly (204} and
temperature sensor (if used).

3. Holding transmission shift lever (208) to
prevent control valve (212} from turning and
ball (209) and spnng (210} from dropping
out, remove nut (205). Remove lock washer
(206), fNat washer (207), shift lever (208}, ball
(209) and spring (210).

4. Remove lock ring (211) and slide valve
(212) from housing (107). Temporarily
reinstal lever (208) for better leverage.

3. Remove ps (223) only if pin replacement
15 required

REMOVAL OF PRESSURE CONTROL
VALVE AMD SCREEN. Proceed as follows
(see fgure 1-12);

1. Remove six bolts (214}, cover plate (215),
gasket (216), spring(s) (217 and/or 218),

128
125

127
114
104
05
141
202
04
2035
114
714
103

124,

s

INDEX NO

9
4
]
I
]
7
I
2
3
1
1
1]

24
I

APPLICATION
COVER TO MAIN CASE
COVER TO MAIN CASE
COVER § FLANGE
COVER TO MAIN CASE
FLAMNGE TO SHAFT
VALVE BODY TO CASE
VALVE BODY TOCASE
OIL BAFFLE TO CASE
OIL PUMP TO HOUSING
MEUTRAL SWITCH
NUT, CONTROL VALVE
END COVER, YALVE
CLUTCH CYLINDER
DRAIN PLUG

PART MO
13- 1R300 8
1000-183-002
11502693
1 300=1 83007
1R B3-093
D0k 1 R 3-{1HE
2000 830401
LR AR
000 153-087
1 CRCHgpd O
115059149
(KM= B3-050
2000-183-002
444581

# LOCTITE (R) NUMBER, ## PREAPPLIED LOCTITE

DESCRIPTION LB-FT MM REM.
ML % 1500 x 31.0 mm 32-36 43-49
MI2 x 1.75 x 35.0mm 40-50 54 -68
ME x 1.25 x 20.0mm 4-16 19-22 #3271
MlOx L3 x 1100mm  32-36  43-49 #2242
MR x 1.25 x 20.0mm 2.3 43-49
MO x 1.50 x 70, 0mm -3 47-51
M5 x 08 x 30 0mm & =i 5.7
Mé x L0 x 16 .0mm 4 - 5-7
M x 1.0 x 25 4mm =H g-11
Wit x |8 UNF -25 27-M
ME x 1.25 mum I4-16 19-22
MG x 1.0 x 16.0mm 4 =6 §-7
M x 1.0 x 20.0mm I6-18 22-25 Y
3B x 18 DRYSEAL NPBF 20-25 27-34
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Tahle 1-2 Torque specifications
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2. Remove washer (221) (if used) and valve
(219) (see figure 1-12).

3. Remove two o-rings (220) from valve
(219).

ASSEMBLY

ASSEMBLE SCREEN, PISTON AND
CONTROL VALVE as follows (see figure
1-12);

1. If removed, press in pins (223),

2. Install screen (222), chamfered end first,
into valve and pump housing (107).

3. If valve piston (219) with double o-nngs
are used, install valve piston as follows:

a. Carefully place two o-rings (213) on
piston (219), coat with petroleum jelly and
insert into cavity, with o-rings first

b. Install springs (217 and 218), gasket
(216), cover plate (215) and 6 bolis (214),
torque to 4-6 b/ft (5-TNm).

4. If valve piston (219) without o-rings is
used, install valve piston pants as follows:

a Insert valve (219) into cavity with small
diameter facing out.

b. Insert washer (221), springs (217 and 218),
gasket (216), cover plate {215) and 6 bolts
(214).

5. Install neutral switch (204)

6, Install o-nng (213) in groove on control
valve (212) using petroleum jelly and install
control valve in housing (107) with (neutral
switch) detent socket toward top. Install snap
nng (211}

7. Fill detent spring hole with petroleum
jelly, install spring (210), detent ball (209),

Figure 1-12 Valve & Pump Assenibly
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shift lever (208), flat washer (207), lock
"" washer (206) and nut (205). Torque nut to
14-16 Ih-ft (19-22 Nm),
8. Position pump assembly (203) in valve
and pump housing assembly (107) with
counter bored holes for bolt heads facing out.
Align all three bolt holes and install bolts
(202). Torque bolts to 6-8 [b-ft (8-11 Nm).

INSTALLATION OF VALVE AND PUMP
ASSEMBLY

Determine input and lay shaft bearing
preload as described in section 5-11, page
5-13 of the S5000 Down-Angle Service
Manual (Form 1351/4-95)

Attach the valve and pump assembly (107) as
follows

1. Align the male flats on input shaft (733)
with the female flats in the pump (203) by
placing pump housing assembly over shaft
with an oscillating motion until the mating

surfaces come together

2. Install two guide pins (figure 1-13) in case
{160) on opposite sides ol the pump
mounting surface. Remove the pump
assembly from the transmission case

3. Position gasket (108) on mounting
surface.

4. Install o-ring (201) in groove around
pump (203) {(o-ring not required with
crescent pump).

5. Position shim packs (109) determined
in section 5-21, page 5-13 of S5000 Down-
Angle Service Manual (Form 1351/4-95)
on bearing cups (110 & 111).

6. Carefully slide the pump assembly over
the guide pins and finger tight five bolts
{104}, remove the guide pins and finger
tight the two remaining bolts (104).

TIGHTENING VALVE AND PUMP
ASSEMBLY. Use the following steps 1o
tighten the valve and pump assembly

1. First, tighten bolts (104) to 15 Ib/R using

Guide pin description on
page 12

Locate guide
pin here.

Locate guide
pin here.

Numbers 1 to 7 = 34-38 Ib-f1 (47-53 Nm)
Number 8 = 4-6 |b-ft (5-7TNm)

Figure 1-13 Pump housing boli tighiening sequence
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Depth micrometer
with extensions to &
reach 7 inches.

391 inch
Dia.

Straight edge,
18 inches long.

0-1" Micrometer

and
e 6-7" Micrometer
pitch
Giurde pins:
Ta 1" A - Pump housing.
2 374 inch B - Cover installation.
Dia.
T-1, Special Tools
Notes:

12
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Section P

Parts

Transmission Applications 2002-000-002 thru -005

Figure No. Diescription
P-1 Transmission Assembly
p-2 Valve and Pump Assembly
P-3 Clutch Assembly

P-1. INTRODUCTION

P-2  This section lists, describes and illus-
trates replacement parts for the Series 5000
V-Dnve, Velvet Drive ® Marine Transmis-
sion. The exploded view illustration has a cor-
responding parts list. Index numbers are used
to key each pant in the exploded views to the
parts list and service instructions in the pre-
ceding sections of this supplement.

P-3 The PART NUMBER column in the
parts list gives the part number which can be
used to order replacement parts. More than
one part number is listed for some index num-
bers. For shims, select as required to meet the
assembly requirements specified in the appro-
pnate service section. For other parts, read
the description column to determine part ap-
plicability

13
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P-4 The DESCRIPTION column gives the part
nomenclature used, not only in the list but also in
the service mstructions. Part applicability is given
in parenthesis if the parts used only on a specific

model or models.

P-5 The QOTY column designates the number of
parts used at each location defined by the index
number. Letter symbols may be used in this col-
umn to designate specific information as follows.

AR - As Required. This is used for selective fit
parts, determined as specified in the assembly in-
structions.

Ref - Reference. This is used for subassemblies
where the quantity required is listed on the main
assembly parts list, figure P-1

NSS No Sold/Serviced Separately. Parts which
are available only as an assembly.

LH - Left Hand Gear

RH - Right Hand Gear



Figure P-1. V-drive Transmission Assembly

14
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PARTS LIST FOR FIGURE P-1
lINDEX PART DESCRIPTION aTy
NO NUMBER
1000-037-059 SHIM, 0.0050 in. (0.127 mm) thick AR
101 2002-559-003 DIP STICK 1
102 | 2001-535-001 DIP STICK TUBE 1
103 | 444583 DRAIN PLUG 1
104 1000-183-088 BOLT, Hex head, M10x1.5x70 7
105 2000-183-001 BOLT, Hex head, M5 x 0.8 x 001 1
106 2000-047-001 WASHER 1
107 2001-736-002 VALVE & PUMP ASSY (See figure P-2) 1
108 | 2001-045-002 GASKET, Pump 1
109 SHIMS, INPUT AND LAY SHAFT PRELOAD
1000-037-058 SHIM, 0.0030 in. (0.076 mm) thick AR
1000-037-060 SHIM, 0.0070 in. {0.178 mm) thick AR
1000-037-061 SHIM, 0.0080 in. (0.229 mm) thick AR
1000-037-062 SHIM, 0.0200 in. {0.508 mm) thick AR
1000-037-063 SHIM, 0.0300 in. (0.760 mm) thick AR
1000-037-064 SHIM, 0.0400 in. (1.106 mm) thick AR
1000-037-065 SHIM, 0.0500 in. (1.270 mm) thick AR
) 1000-037-066 SHIM, 0.0600 in. (1.524 mm) thick AR
1000-037-067 SHIM, 0.0700 in. (1.778 mm) thick AR
110 1000-133-009 BEARING CUP, Input shaft, pump side 1
111 1000-133-009 BEARING CUP, Lay shaft, pump side 1
112 1000-133-010 BEARING CONE, Input shaft, cover side 1
113 1000-133-010 BEARING CONE, Lay shaft, cover side 1
114 1000-183-093 BOLT, Flange 8
115 2002-031-001 FLANGE 1
116 2002-043-001 PIN 4
117 2000-044-004 SEAL, Output flange side. 1
118 11502693 BOLT, Bearing retainer, output, 6
119 2002-039-001 BEARING RETAINER, Output 1
120 2000-044-003 SEAL, Output retainer. 1
121 2000-141-500 O-RING, Output bearing retainer. 1
122 SHIMS, OUTPUT SHAFT PRELOAD
2002-037-001 SHIM, 0.0088 in. (0.250 mm) thick AR
2002-037-002 SHIM, 0.0198 in. (0.500 mm) thick AR
2002-037-003 SHIM, 0.0295 in. (0.750 mm) thick AR
2002-037-004 SHIM, 0.0393 in. (1.000 mm) thick AR
2002-037-005 SHIM, 0.0040 in. (0.102 mm) thick AR
2002-037-006 SHIM, 0.0070 in. (0.178 mm) thick AR
123 2002-043-002 PIN, Roll 2
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PARTS LIST FOR FIGURE P-1
INDEX PART DESCRIPTION aTy
NO NUMBER
124 11502693 BOLT, Hex head, M8 x 1.25x 20 2
125 1000-183-092 BOLT, Hex head, M12 x 1.75 x 35 4
126 120385 WASHER 5
| 127 1300-183-007 BOLT, Hex head, M10x 1.5 x 110.0 mm 1
128 1300-183-018 BOLT, Hex head, M10 x 1.5 x 30 mm g
129 2002-172-001 COVER, Case 1
130 2002-045-002 GASKET, Cover 1
131 2002-889-001 INPUT SHAFT & CLUTCH ASSM.*** 1
(357", 1.2800:1 Ralio transmission.)
2002-689-002 INPUT SHAFT & CLUTCH ASSM *** 1
(337", 1.5030:1 Ratio transmission.)
2002-689-003 INPUT SHAFT & CLUTCH ASSM.*** 1
(29T*, 1.9862:1 Ratio transmission.)
2002-689-004 INPUT SHAFT & CLUTCH ASSM.* 1
(257", 2.4960:1 Ratio transmission.)
132 2002-567-001 LAY SHAFT & CLUTCH ASSM *** 1
(35T*, 1.2800:1 Ratio transmission.)
2002-567-002 LAY SHAFT & CLUTCH ASSM. ™ 1
(337", 1.5030:1 Ratio transmission.)
2002-567-003 LAY SHAFT & CLUTCH ASSM 1
(297", 1.9862:1 Ratio transmission.)
2002-567-004 LAY SHAFT & CLUTCH ASSM. ™ 1
(25T, 2.4960:1 Ratio transmission.)
133 1000-133-053 BEARING CUP, Input shafi, cover side 1
134 1000-133-051 BEARING CUP, Lay shaft, cover side 1
135 1000-044-065 SEAL, Input shaft. 2
136 A4T40G VENT 1
137 1000-133-053 BEARING CUP, Intermediate, cover 1
138 SHIMS, INTERMEDIATE SHAFT PRELOAD
2002-037-011 SHIM, 0.003 in. +/- (0.076 mm +/-) thick AR
2002-037-012 SHIM, 0.005 in. +/- (0.126 mm +/-) thick AR
2002-037-013 SHIM, 0.007 in. +/- (0.172 mm +/-) thick AR
2002-037-014 SHIM, 0.009 in. +/- (0.228 mm +/-) thick AR
2002-037-015 SHIM, 0.020 in. +/- {0.505 mm +/-) thick AR
2002-037-018 SHIM, 0.030 in. +/- (0.752 mm +/-) thick AR
2002-037-017 SHIM, 0.040 in. +/- (1.016 mm +/-) thick AR
2002-037-018 SHIM, 0.050 in. +/- (1.270 mm +/-) thick AR
2002-037-019 SHIM, 0.060 in. +/- (1.526 mm +/-) thick AR
2002-037-020 SHIM, 0.070in. +/- (1.777 mm +{-) thick AR
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PARTS LIST FOR FIGURE P-1
INDEX PART DESCRIPTION aTy
NO NUMBER
139 2000-133-075 BEARING CONE, Intermediate, cover 1
140 2002-584-001 INTERMIT. SHAFT, 28T*. 1.2800:1 ratio 1
2002-584-002 INTERMIT, SHAFT, 31T*. 1.5030:1 ratio 1
2002-584-003 INTERMIT. SHAFT, 36T** 1.9862:1 ratio 1
2002-584-004 INTERMIT. SHAFT, 39T**. 2.4960:1 ratio] 1
141 2000-133-071 BEARING CONE, Intermediate, case 1
142 | 2000-133-070 BEARING CUP, Intermediate, case 1
143 1000-183-080 BOLT, oil shield and pick-up tube 1
144 2002-534-001 PICK-UP TUBE, oil. 1
145 1000-141-214 O-RING, pick-up tube. 1
146 2002-036-001 SHIELD, oil. 1
147 2000-183-009 SCREW, magnet attach 1
148 4915 MAGNET 1
149 1332-149-003 SPRING NUT, flat. 1
150 2000-633-002 BEARING, output cover side cone & cup. 1
151 2000-133-072 BEARING CUP, output caver side. 1
152 2000-133-073 BEARING CONE, output cover side. 1
) 153 | 2002-070-001 GEAR, output. 1
154 2000-633-001 BEARING, output case side cone & cup. 1
155 2000-133-069 BEARING CONE, output case side. 1
156 2000-133-068 BEARING CUP, output case side. 1
157 444685 PIPE PLUG, input clutch service port. 1
158 1000-183-077 RIVET, name plate, 2
159 NAME PLATE NSS
160 2002-065-001 CASE
Driven gear.
**  Driving gear.
*** See table on Page 18.
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TRANS INPUT-GEAR INPUT-ASSY LAY-GEAR  LAY-ASSY INTER. GEAR INTER. ASSY

MODEL/RATIO #0F TEETH NUMBER
L1 1 LL L L L LLEL ] LR L] LT

20024002 ¢ 2002-085-001  2002-689-001 2002-085-001 2002-367-001 28 TEETH 2002-584-001
1. 2800k 1 (35 TEETH) {35 TEETH})
2002003 / 2002-085-002  2002-685-002  002-085-002 2002-567-002 IITEETH 2002-584-002
1.5030:1 (33 TEETH) {33 TEETH)
DM 20020850073 J002-689-003 2002085003 2002-567-003 36 TEETH 2 2-5E4-003
1.9862:1 (29 TEETH) (19 TEETH)
20020415 ¢ 2002085004  I2-680-004 2002085004 2002-567-004 IYTEETH 20e12-584-004
2.4960:1 (25 TEETH}) (15 TEETH)

Table P-1. INPUT, LAY AND INTERMIATE GEAR IDENTIFICATION

218

215 LATE

PRODUCTION

PRODUCTION
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Figure P-2. Valve and Pump Assembiy
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_ PARTS LIST FOR FIGURE P-2
)
INDEX PART DESCRIPTION QATY
NO NUMBER
107 2001-736-003 VALVE & PUMP ASSM. COMP {Gerotor) 1
2001-736-002 VALVE & PUMP ASSM. COMP .(Crest.) 1
201 2000-141-501 O-RING (Pump body GEROTOR ONLY) 1
202 1000-183-087 BOLT, Pump 3
203 2002-508-001 PUMP, GEROTOR 1
2001-508-001 PUMP, CRESCENT 1
204 1000-840-004 NEUTRAL SW & O-RING 1
1000-140-007 NEUTRAL SWITCH ONLY 1
1000-141-046 O-RING ONLY (neutral switch) 1
205 11505919 NUT 1
206 120214 WASHER, LOCK 1
207 120393 WASHER, PLAIN 1
208 2001-098-001 LEVER, CONTROL 1
209 453632 BALL, DETENT 1
210 7142 SPRING, DETENT BALL 1
21 1000-139-071 SNAP RING 1
212 2001-139-001 VALVE ASSM 1
213 1000-141-123 O-RING 1
214 1000-183-090 BOLT &
215 2001-039-002 COVER PLATE, STEEL (Gerotor pump) 1
2001-039-001 COVER PLATE, ALUMINUM (Cres pump 1
216 2001-045-003 GASKET, COVER PLATE 1
217 2001-156-004 SPRING (Small Diameter) 1
218 2001-156-005 SPRING (Used with gerotor pump only.) 1
71-242 SPRING (Used with crescent pump only. )| 1
219 | 2002-124-001 PISTON (Used with gerater pump only.) 1
2001-124-004 PISTON (Late production, cres pump.) 1
220 | 2000-141-502 0-RING, PISTON (Gerotar only) 2
221 1000-053-024 SPACER, PISTON SPRING 1
222 2001-238-001 SCREEN, OIL 1
223 9422127 FPIN, LEVER STOP 1
224 VALVE & PUMP HOUSING NSS
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Figure P-3. Inpul Shafl Assembly
0
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Figure P<4. Lay Shafi Asembly

21

This manual is offered to you by
© Dintra Transmissies Putten



PARTS LIST FOR FIGURE P-3

INDEX PART DESCRIPTION QaTy
NO NUMBER
INPUT LAY
701 1000-133-052 BEARING CONE 1
702 1000-133-050 BEARING CONE 1
703 2001-053-001 SPACER 1
704 1000-193-022 THRUST WASHER 1
705-706 | 2002-085-001 GEAR 35T (Used in 1.2800:1 ratio) 1 1
2002-085-002 GEAR 33T (Used in 1.5030:1 ratio) 1 1
2002-085-003 GEAR 29T (Used in 1.9862:1 ratio)| 1 1
2002-085-004 GEAR 25T (Used in 2.4960:1 ratio)| 1 1
707 1000-139-068 SNAP RING 4 2
708 1000-132-055 BEARING 3 3
709 1000-139-069 SNAP RING 1 1
10 2001-062-003 PRESSURE PLATE, REACTION 1 1
711 2001-666-001 CLUTCH PLATE, BRONZE 8 8
712 2001-166-002 CLUTCH PLATE, STEEL 7 T
13 2001-062-002 SPACER PLATE, STEEL BACKING| 1 1
714 2000-183-002 BOLT () 12 12
715 2001-125-001 CYLINDER / CLUTCH GEAR (R) 1
716 2001-125-002 CYLINDER / CLUTCH GEAR (LH) 1
717 1000-193-019 THRUST WASHER 1
718 2001-040-003 SPRING RETAINER (Flat) 1
719 2001-040-001 SPRING RETAINER (Grooves) 1
720 1000-516-020 SEAL ASSM (Includes 721 & 722) 1 1
721 1000-016-020 SEAL (Inner, teflon) 1 1
722 1000-141-130 O-RING (Inner seal) 1 1
423 1000-518-019 SEAL ASSM (Includes 724 & 725) 1 1
724 1000-141-241 O-RING (Outer seal) 1 1
725 1000-016-019 SEAL (OQOuter, teflon) 1 1
726 2001-156-001 SPRING (Short heavy wire.) 4 4
727 1016-156-003 SPRING (Longer light wire.) 12 12
728 2001-624-001 PISTON, CLUTCH 1 1
729 1000-141-045 O-RING (Shaft to ring gear.) 1 1
730 2000-016-050 RINGS, SEALING 2 2
731 1000-016-021 RING, SEALING 1
732 2001-067-001 SHAFT, LAY 1
733 2001-189-001 SHAFT, INPUT 1
734 4535095 BALL (Pressure relief) 1
735 T2P-273 SPRING (Pressure relief) 1
736 2000-053-001 WASHER (Pressure relief) 1
737 2000-139-001 SNAP RING (Pressure relief) 1
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GASKET AND SEAL KIT 2002-410-001

] The index numbers have been arrainged so that the parts used in each area of the transmission are
shown together

INDEX PART DESCRIPTION QTY
NO NUMBER
108 2001-0:45-002 Ciasket, punp I
117 2000-044-004 Output seal, (flange) 1
120 2000-044-003 Output seal, (retainer) 1
130 2002-045-002 (rasket, case cover 1
135 1000-044-065 Seal, input shafl 2
145 1000-141-214 O-ring 1
201 2000-141-501 O-ring 1
211 1000-139-071 Snap ring 1
213 1000-141-123 O-ring, control valve. 1
216 2001-045-003 Gasket, screen cover plate l
707 | 000-139-068 Snap ring 6
709 1000-139-069 Snap ring 2
721 1000-016-020 Seal, piston small Tef 2
722 1000-141-130 O-ring 2
724 1000-144-241 O-ring :
725 1000-016-019 Seal, piston large Tef 2

) 729 1000-141-045 O-ring, shaft to ring gear, 2
730 2000-016-050 Sealing ring, steel 2
731 1000-016-021 Sealing ring, piston 2
737 2000-139-001 Snap nng |

23
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CLUTCH KIT 2001-410-002
The_pans in this kit will service one (1) clutch. Two (2) kits are required if both clutches are to be

serviced
INDEX PART DESCRIPTION QTY
O NUMBER
[TO8 1000-132-055 Needle bearing 3
707 1000-139-068 Snap nng 3
709 1000-139-069 Snap nng |
I727 1016-156-003 Spring 12
717 1000-193-019 Thrust washer 1
704 1000-193-022 Thrust washer I
730 2000-016-050 Sealing ring 2
714 2000-183-002 Bolt 12
719 2001-040-001 Spnng retainer 1
718 2001-040-003 Spring retainer 1
703 2001-053-001 Spacer 1
710 2001-062-003 Backing plate 1
726 2001-156-00] Spring 16**
712 2001-166-002 Clutch disk (steel) 7
711 200 -666-001 Clutch disk (bronze) R
** Only four (4) 2001-156-D01 clutch springs are used in the S5000 V-drive models.
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