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TOWING OR PUSH STARTING

Before towing the vehicle, be sure to lift the NOTE: If the transmission has 4 wheel drive,
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driveline {o avoid damage
mission during towing.

to

the trans- Because of the design of the hydraulic
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=Gopynghl Clark Cquipmanl Company, 1985

Unpublished material Al 7ights resarvacd

Lirasted Chistrittion
M part of this work may hir reproduced i any form uneer
any means withoud direet written permission of Ceark
Euuipment Company.



FOREWORD

This manual has been prepared to provide the customer and the
maintenance personnel with information and instructions en the mainten-
ance and repair of the CLARK-HURTH COMPONENTS product.

Extreme care has been exercised in the design, selection of materials and
manufacturing of these units. The slight outlay in personal attention and
cost required to provide reguiar and proper lubrication, inspection at
stated intervals, and such adjustments as may be indicated will be
reimbursed many times in iow cost operation and trouble free service.

in order to become familiar with the various parts of the product, its
principle of operation, trouble shooting and adjustments, it is urged that
the mechanic study the instructions in this manual carefuliy and use itas a
reference when performing maintenance and repair operations.

Whenever repair or replacement of component paris is required, only Clark-
Hurth Components-approved parts as listed in the applicable parts
manual shouid be used. Use of “will-fit” or non-approved parts may
endanger proper operation and performance of the equipment. Clark-
Hurth Components does not warrant repair or replacement parts, nor
failures resuiting from the use of parts which are not supplied by or
approved by Clark-Hurth Components. IMPORTANT: Always furnish the
Distributor with the serial and model number when ordering parts.
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TRANSMISSION ASSEMBLY

The transmission and hydraulic torque portion of the power train enacts an imporfant role in fransmiiting
engine power to the driving wheels. in order to properly maintain and service these unils it is important

to first understand their function and how they operate,

The transmission and torgue converter function together and operate through o common hydraulic system.

It is necessary 1o consider both units in the study of their function and operation.

To supplement the text beiow, and for reference use therewith, the following illustrations are provided:

Basic Design Silhouetis

Converter Group

Converter and Transmission Case Group
Reverse and 3rd, Forward and 2nd Clutch Group
Low, 4th and Dutput Group

Regulating Yalve, Charging Pump and Filter Group
Control Valve Assembily

Axle Disconnect and Mechanical Parking Brake
Assemhbly Instruction

Ring Gear Installation

Cluteh and Gear Arrangement

Shielded Bearing Installation

Four Speed Power Flow

External Piumbing

The R, HR, and MHR Model Transmissions are of three basic designs.

The R Model consists of a separate forque converter, mounted to the engine with the powershift trans-

mission remotely mounted and connected fo the torque converter with a drive shaft.

The HR Mode! consists of a terque converter and powershifted transmission in one package mounted directly

to the engine.

The MHR version is a mid-mount torque converter and transmission assembly tonnected to the engine by

means of a drive shaft. (See Fig. A for basic design silhouette.)

The shift control valve assembly may be mounted directly on the side of the converter housing or front
transmission cover, or remote mounted and connected to the transmission by means of flexible hoses. The
function of the control valve assembly is to direct oil under pressure to the desired directional and speed
clutch. A provision is made om certain models to neutralize the fransmission when the brakes are applied.
This is accomplished through use of a brake actuated shutoff valve. The specd and direction cluteh assem-
blies are mounted inside the transmission case and are connected to the output shaft of the converier either
by direct gearing or drive shaft. The purpose of the speed or directional cluiches is to direct the power

How through fhe gear train to provide the desired speed range and direction.

An axle disconnect is optional and is located on the output shaft. The drive to the front or rear axle can

be disconnected or connected by manual shifting.



HOW THE UNITS OPERATE

With the engine running, the converter charging pump draws cil frem the iransmission sump through the

removable ail suction screen and directs it through the pressure regulating valve and oil filter,

The pressure regulating valve maintains pressure to the transmission control cover for actuating the direc-
tion and speed clutches. This requires a small portion of the total volume of oil used in the system. The
remaining volume of il is directed through the torque converter circuit to the oit cooler and returns to
the transmission for pasitive lubrication. This regulator valve consists of a hardened valve spool operating
in a closely fitted bore. The wvalve spool is spring loaded to hold the valve in a closed position. When a
specific pressure is achieved, the valve spool works against the spring until a port is exposed along the

side of the bore. This sequence of events provides the proper system pressure.

After entering the cenverter housing the oil is directed through the stator support to the converter blade
cavity and exits in the passage bebween the turbine shaft and converter support, The cil then flows out of
the converter to the cil cooler. Afiter leaving the cooler, the oil is directed to a fitting on the transmission.
Then through a series of tubes and passages lubricates the transmission bearings and clutches. The ail then

gravity drains to the transmission sump.

The hydraulic torque converfer consists basically of three elements and their related parts to multiply engine
torque. The engine power is fransmitied from the engine flywheel to the impeller element through the
impeller cover. This element is the pump portion of the hydrauliic torque converter and is the primary com-
ponent which starts the oil flowing to the other components which results in torque multiplication. This el-
ement can be compared fo a centrifugal pump in that it picks up fluid at its center and discharges at its outer
diameter.

The jorque converter furbine is mounted opposite the impeller and is connected to the output shafi of the
torque converter. This element receives fluid at its outer diameter and discharges af its center. Fluid directed
by the impeller out into the particular design of blading in the turbine and reaction member is the means

by which the hydraulic torque converter multiplies torque,

The reaction member of the torque converter is located hetween and af the center or inner diameters of the
impeller and turbine elements, Its function is fo take the fluid which is exhausting from the inner portion

of the turbine and change its direction to allow correct entry for recirculation into the impeller element,

The torque converter will multiply engine torque to its designed maximum multiplication ratio when the out-
put shaft is at zero RPM. Therefore, we can say that as the output shaft is decreasing in speed the torque
multiplication is increasing.

The shift control valve assembly consists of a valve body with selector valve spools. A defent ball and spring
in the selector spool provides one position for each speed range. A detent ball and spring in the direction

spool provides three positions, one each for forward, neutral and reverse.

With the engine running and the directional control lever in neutra! positien, oil pressure from the regulat-
ing valve is blocked at the coniral valve, and the transmission is in neutral. Movement of the forward and

reverse spool will direct cil, under pressure to either the forward or reverse direction clurch as desired.



When either directional cluich is selected the opposite clutch is relieved of pressure and vents back through

the direction selector spool. The same procedure is used in the speed selector.

The direction or speed clutch assembly consists of a drum with internal splines and a bore to receive a hy-
draulically actuated piston. The piston is “oil tight’” by the use of sealing rings. A steel disc with external
splines is inserted into the drum and rests against the pisten. Next, a friction disc with splines at the inner
diameter is inserted. Discs are alternated until the required total is achieved. A heavy back-up plate is then
inserted and secured with a snap ring. A Hub with Q.D. splines is inserted into the splines of discs with
testh on the inner diameter The discs and hub are free to increase in speed or rotate in the opposite direc-

tion as long as no pressure is present in that specific clutch,

To engage the clutch, as previously stated, the control valve is placed in the desired position. This allows
oil under pressure to flow from the control valve, through a tube, to a chosen clutch shaft. This shaft has
a drilled passageway for cil under pressure to enter the shaft. Oil pressure sealing rings are located on the
cluteh shaft. These rings direct oil under pressure to a desired clutch. Pressure of the oil forces the piston
and discs against the heavy back-up plate, The discs, with teeth on the outer diameter, clamping against
discs with teeth on the inner diamster, enables the hub and cluich shaft to be lacked together and allows

them to drive as a unit.

There are bleed balls in the clutch piston which allow quick escape for oil when the pressure to the piston

is released,

R-32000 HR-32000 MHR-32000

FIG. A
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ITEM DESCRIPTION aTY.
1 Bearing Support Screw ........... ..
2 Bearing Support Screw Lockwasher. ..
3 Drive GearSnapRing ..............
4 Pump Drive Gear Bearing ...........
h Pump Drive Bearing Support. .. ... ...
6 Pump Drive Gear ....... ... .......
7 Turbine Shaft Gear. ................
g  Turbine Shalt Gear Snap Ring ... ...
9  Charging Pump Drive Sleeve. . ... .. ..
10 Pump Sleeve Snap Ring . .. ..., ... ..
11 Valve to Housing Gasket. ... ... ... ..
12 Valve Body "O" Ring............. ..
13 Valve Body "O" Ring .. ... ..........
14  Charging Pump & Qil Filter Agsembly . . .
16 Valve Body "O" Ring . ..............
168 Turbine Shaft Bearing ... ... ........
17 Turbine Shaft Piston Ring...........
18 Turbine Shaft ... ... ... ... . ...
19 Stator Supporl ...
20 Stator Support Screw Lockwasher . . ..
21  Stator Support Screw. ... ... ... ...
22 Piston Ring. .. ... ... ...
23 Piston Ring Expander Spring ........
24 Impeller Hub Gear Snap Ring........
25 Impeller Hub Gear . ... ... . ... ...
26 Qil Baffle Qil Seal. ... ......... ... ..
27 Qil Baffle Seal Ring . ...............
23 OilBaffle.... .. .. ... ... ...
29 Oil Baffle Relainer Ring.............

HR32000 CONVERTER GROUP

ITEM DESCRIPTION QTyY.
30 Hub to impeller Screw. . ............ 12
31 Impeller Hub Screw Backing Ring .... 1
32 tmpeller.. ... o oL 1
33 Impellor Hub 0" Ring ............. 1
34 impellec Hub. .. ... .. .. .. .. ... ... i
35 Impeller Hub Bearing............... 1
36 Bearing Snap Ring................. 1
37 Reaction Member Spacer . ... .. ..... 1
38 Reaction Member....... . ... ... .. 1
39 Reaclion Member Snap Ring ........ 1
40 Turbine Hub ... oo L 1
47 Turbine ... .. 1
42  Turbine Hub Backing Ring .......... 1
43 Turbine Hub Screw ... .. ... .. ... 8
44 Impeller to Cover "O” Ring.......... 1
45 Impeller Cover ... ... .. ... ... ..... 1
46 Impeller Cover Bearing . ... .. ....... 1
47 Bearing Cap to Impeller Cover "O" Ring 1
48 Bearing Washer ... ... ..... ... .. ... 1
49 Bearing Snap Ring . ... ... ... ... ... 1
50  Impeller Cover Bearing Cap.......... 1
51 Impeller Cover Sleeve . ... ... ... ... 1
52 Ring Gear Screw .. ......... .. .. ... 16
53 Plain Washer. ... ... .. L. 16
54  Flywheel Ring Gear ............. .. 1
55 Bearing Capto Impeller Cover Screw ... 10
b6 Bearing Cap to impelier Cover

Screw Lockwasher. . ... ... ... ..., 10
57 Impetier to Cover Screw . ... ...... .. 24
58 Impellerto Cover Screw Lockwasher ... 24



COMNYERTER HOLUSING TO TRANSMISSKON
CASE SPACER USED OMLY WITH 12
FLATE CLUTCH PACK ASSEMBLY.

Figure C



HR32000 CONVERTER & TRANSMISSION CASE GROUP

ITEM DESCRIPTION QTy.
T Pipe Plug.. ... o e e 1
2 Converter Housing Assembly ... ... .. ... 1
3 Converter Housing o Front Cover

Screw Lockwasher. . ..o L Lo L 12
4  Convarter Housing ta fronl Cover Screw ... ... 12
H  Tube Sleeve e e e 1
8 Tube Sleeve .. .. ... Lo 1
7 Converter Housing Sleeve. ... ... ............. 1
8 Converter Housing Sleeve Lock ... ..., ...... 1
9 Converter Housing Sleeve Screw Lockwasher |, 1
10 Converter Housing Sleeve Screw .. ... ... . 1
t1 Cenverter Housing Sleeve Sorew . ... ... ... 1
12 Converter Housing Sleeve Scrow Lockwasher o, 1
3 Converter Housing Sleeve Lock .. ... ... ... ... ]
14 Converter Housing Sleeve . .. .., .. ... .. .... 1
15 Brealher, ... o L o 1
6 Street ENl . o . e e 1
17 EBreather Reducing Bushing. .. ....... ... ... ... 1
18 Tube Sleave . ... .. ... . . ... o 3
19 Pipe Plug. . ... .. .. 1
20 Converter Housing to Transmission Housing

Screw Lockwasher . oo oL oL 4
21 Canverler Housing to Transmission Housing

BOIBW. o i e 4
22 Converter Housing to Transmission Housing

Lockwasher ... ... .. . .. o 1
23 Caonverter Housing to Transmission Housing

SOTBW. .. e e 4
24 Lube Tube Retaining Screw Lockwasher. .. ... .. ¥
25 Llube Tube Retaining Screw ... ... ... .., .. ¥
28 Suction Tube “0" Ring . ... ... ... ... . ... .. 1
27 Suction Tube Spacer Rug. ..o a0 1
28 Suction Tube Assembly .., ... ... . . 0 1
29 Suction Tube Retainer Screw Lockwasher . ., 1
30 Suction Tube Retainer Screw . ... ... ... ... .. 1
3T Tube CHp S0 o e e e e e 1
32 Tube Clip Serew Lockwashner .. ... ... o0 L. 1
33 Tube Clip. .. . e e 1
34 Rewarse Tube Assembly. .. ... ., ... ... ..., 1
35 Reverse Tube "O" Ring .. .. ... ... ... . ... ..., 1
36 Lube Tube Retainer Screw . ... ............... 1
37 lube Tube Retsiner Screw Lockwasher. . . 1
38 lube Tube Assemnbly ... 0 oL 1
393 Tuhe Clip Sorew . ... e e e cs e i
40 Tube Clip Screw Lockwasher o000 .00 0.0, 1
A1 Tube Clip. . oo 1
42 3rd Speed Tube ... . L 1
43 3rd Speed Tube "0O" Ring. .. ... ... ... ... . .. 1
44 Valve Qil Supply Tube .. ..o . L L 1
45 Clutch Pressurc Tube “07 Ring. .. ... ... ... .. 1
46 Tube Slecve ... o e 1
47 Low Speed Clutch Prossure Tube. . ... ... ... .. 1
48 Transmission Case to Converter Housing

Screw Lockwasher_. . ... oo oL L 10
493 Transmission Case to Convener Housing Screw ., . 10

iTEM DESCRIPTION QryY.
50 Rear Cover Dowel Pin . ... o ... .o o .. 2
Bl Rear Cover. ... . ... . .ol v e 1
82 Rear Cover to Transmission Case

Screw Lockwashar oL L oo 13
53 Rear Cover to Transrussion Case Screw, .. ... ., 13
54 Rear Cover Pipe Plug. ... .. .. . . .o o - 1
55 Rear Cover to Case Stuct Nut .. ... ... ... .. 2
58 Rear Cover to Case Sturd Lockwasher ... .. 2
57 Clutch Pressure Tube "0" Ring. .. ... .. ... ... .. 1
58 Tube Sleeve .. .. .. 1
B9 Rcar Cover to Transmission Case Gasket .. ... . 1
80 Resr Coverto Case Stud ... 00 o ol 2
81 Magnetic Drain Phug. . ... ... ... .0 L 1
B2 Ol Level Plug ., oo o e e e 1
63 Oil Level Plug . ... ... . . . 1
&4 Transmizssion Case Assembly .. ... ... ... ... . 1
B85 Screen Asscmbly Gasket, ... oL oL oL 1
BE Soreen Aszembly L L . e e 1
87 Ol Distributor Betainer Ring. ... .. ... 1
B8 dth Clutch Front Oil Distributoer. .o .. o ... 1
69 Pressure Tube "O" Ring .. ... ... . ... ... .... 1
70 A4th Speed Pressute Tube ... ... ... ... ..., 1
T1 Tube Sleove .. o e 1
72 Fressure Tube "0 Ring ... L ool 1
73 Tube Sleave - . o e e 1
74 dth Speed Cluteh Labe Tube, . o000 0000 1
75 Qil Distributor Retainer Ring . ... .............. 1
76 Lecking Ball oo oL T
77 Suction Tube. ... ... .. . L e 1
78 Suction Tube Clip Washer. .. ... ... ... ... 1
79 Sovction Tube Clip.. . oo . o 1
80 Suchion SGreet ..o oo 1
81 Sucticn Line Saraww ..o e 2
82 Sucticn Line Washer ..., 0 0 0 1
83 Suction Line "O" Ring. ... . ... ... ... ... .... 1
84 Converter Housing to Transmission

Caze Dot Pin Lo L0 e 2
85 Suction Tube Chip Bwel, . .. 00 o e n ]
86 Conwvarter {{ousing to Transmission

Case Gasket . ... .. .. 1
g7 Ot Balfle. ... .. o . 1
88 Converier Housing Adaptor Ring ... .. ... .. .. ]
89 4th Speed Pressure Tube "0 Ring ... ... ... i
0 Low Speed Pressurg Tube 0" Ring ... ..., 1
91 Converer Housing ta Transmssion

Case Gasket .. ... . ... .. ... ... ... ... 1
92 Conwerter Housing to Transmission

Case Spacer .. ... ... L. 1
93 Fromt Cover Oit Seal. ... ... ... . ... .. .. ...... 1
94 Converter Housing Front Cover. .. ... . ... .. ... 1
85 Converter Housing Front Cover Gaskat ..o, 1
BE Hose FULING . .. o e e e 1
97 Hose Assembly. ... o Lo L 1
98 Hoee Fitting - .. .. L e 1
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ITEM CESCRIPTION QTy
1 Reverse & 3rd Clutch Shaft Piston Ring ... ...... ... 3
1A  Piston Ring Expander Springs . ... ... ......... .. 3
2  Front Bearing RetainerRing . .. ... .. ... .. .. i
3  Reverse & 3rd Shaft Front Bearing End Plate .. .. . ... 1
4  Reverse & 3rd Shaft Bearing End Plate Ball. .. ... .. .. 1
5  Reverse & 3rd Shaft FrontBearing . ..... ... ....... 1
6 FrontBearing RetainerRing . ... ..., ......... ... 1
7 Clutch Driven Gear Bearing - ShieldIn ........... .. 1
8  Clutch Driven Gear Bearing Snap Ring ..., .. .. 1
9 ClichDriven Gear. .. .. .. oo 1

10  ClutchHub QilBaffle Ring . .. ... .. .. ... ....... 1

11 Spring Retainet SmapRing ... . ..ol 1

12 Clutch Driven Gear Bearing Snap Ring ... ... ..... 1

13 Clutch Driven GearBearing . . ... ... ... .. ... ... 1

14  Spring Retainer SnapRing ... ... ... . ..o 1

15 Spring Retainer Snap Ring Retainer .. ... .. ... i

16 Spring Retainer . ... .. ... ... . oo 1

17 PistornReturn Spring ... ... v inn e 1

18  SpringRetainer . ... ..o 1

19 FEndPlateRetainerRing . ... . .. 1

20 EndPlate-ReverseClutch ... ..o s 1

21 Clutch Quier Disc - Reverse Clutch ... ... . .0 B

22 Clutch Inner Dise RewerseClutch. ... ......... .. .. B

23 Clutch Piston Assembly - Reverse Clutch .. ..., ... .. 1

24  Clutch Piston OuterSeal .. ... o0 1

256  ClutchPistonlnmer Seal . ..o oo 1

26 BReverse & 3rdClutchDrum . ... ... .. .o 1

27  ClutchPistonnnerSeal . ... .. - ... . ... 1

28 Clutch PistonOuter Seal .. ... ... ... .. . ..... 1

29  Chlutch Piston 3rdCluteh ... ... oo at, 1

30 Clurchlnner Dise -3rd Clutch ..o o0 6

31 Clutch Quter Disc-3rd Cluteh . ... ... ... . - 6

32 EndPlate-3rdClutch. .. ... .. oo oo 1

33 EndPlateRetainerRing ... ... ... ... ... ... 1

34  SpringRetainer ... ... 1

35 PistonBeturnSpring . ..o e e 1

36  SpringRetainer . ... 1

37  Spring Retainer Snap Ring Retainer . ....... ... ... 1

38  Spring Retainer SnepRing ... ... 1

39 3rd GearBearing ... ... ..o 1

40 3rd Gear Bearing SrapRing ... .. .ol }

41 Clutch Hub Qil Baffle Ring . ... ... ... ... ... oo .. 1

A2 Brd Gear .. . e 1

43  3rd Gear Bearing Spacer .. ... ... eiao e 1

44  3rd Gear BearingSnap Ring .. ......... .o o 1

A% 3rd Gear Bearing -Shield Qut ... ... oo 1

46  Reverse & 3rd Shaft RearBearing .. ... .. ... ... 1

R OR HR32000
REVERSE & 3RD & FORWARD & 2ND CLUTCH GRQUP

ITEM DESCRIFTION QTyY
47  LowClchDrive Gear. . .. .. o ve e e e 1
48 GearRetainingRing . ........ . ... o a0 1
A9 2ndGear . e e 1
50  Clutch Hub Gil BaffleRing .. ... ......... .. ... .. 1
3 2nd Gear Retainer Ring .. ... ... oo 1
52  2nd Gear Retainer Ring Retainer .. .. ... ... ... 1
53  2nd Gear Retainer Ring Retainer Snap Ring ... ...... 1
54 Spring RetainerSnapRing .. ... ... o 1
65 Spring Retainer Snap Ring Retainer . .............. 1
B8  SpringRetainer _ ... ... oo e 1
57 Piston Return Spring .. ... ... ... oo o o 1
BB SpringRetainer ... .. ... oL e 1
59 EndPlateRetainerRing .. ... ... ... . .. ... 1
60 EndPlate-2nd Clutch .. ... .. ... ... ... .. .. ... 1
81 Clutch Outer Disc 2nd Clutch .. ... ... o0t B
62 ClutchlnnerDisc-2ndClutch ... .. ... .. .. ..., 3]
63 Clutch Piston Assembly - 2nd Clutch. .. .. ... ..... .. 1
64 Clutch Piston Outer Seal .. .. ... .. ... oo 1
65 ClutchPistoninnerSeal ... ..... .. ............. .. 1
66 Forward & 2nd Clutch Drum ... o oo oo 1
67 ClutchPistoninnerSeal .. .. ... o oL 1
68  Clutch Piston QuterSeal . ... ... ... .. .. ... ... 1
68  Clutch Pistor Assembly - Forward Cluteh _ ... ... .. .. 1
70 Clutch Outer Dise - Forward Clutch .. ... ... ... - B
K Clutch Inner Disc - Forward Clutch ... ... ... ... ... G
72  EndPlate-Forward Clutch. .. .. ... o oo ot 1
73 EndPlateRetainerRing ... . . oo oo 1
74  Spring Retainer SnapRing .. ... .o 1
76 SpringRetainer ... ... ...l 1
76  PistonBeturm Spring ... ..o Lo 1
7 Spting Retainer . ... ... . .. e 1
78 Spring Retainer Snap Ring Retainer . ... .. ... .. .. 1
79  Spring Retainer Snap Ring ... .o 1
80  Clutch OrivenGear Bearing .. ........ .. o0t 1
81 Clutch Driven Gear Bearing Snap Ring .. .. ... .. .. 1
87 ClutchHub OQilBaffleRing ........ ... ... ... ... 1
82  Forward Clutch Driven Gear ..................... 1
84  Clutech Driven Gear Bearing SnapRing .. ... . ..., 1
85 Clutch Driven Gear Bearing - ShieldIn ............. 1
86  Front Bearing RetainerRing .. ... ... .. ... .. .. 1
87  Front Bearing LocatingRing ... ........... . ... 1
88  Forward & 2nd Shaft FromtBearing. .. ... ... .. ... .. 1
89  Forward & 2nd Shaft Bearing End Plate Ball . . ... . ... 1
90  Forward & 2nd Shaft Front Bearing End Plate . .. .. ... 1
91 Front Beating RetainerRing . . ....... .. .. .. ....... 1
92  Forward & 2nd ShaftPiston Ring .. ... ... ... ... 3
924 Piston Ring Expander Springs ... . ... ... . 3
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R OR HR32000 LOW, 4TH & OUTPUT GROUP

ITEM DESCRIPTION aTyY ITEM DESCRIPTION aTy
1 Low Speed Ctutch Shaft Filot Bearing ............. 1 52 QOutputShaftGear ... ....... ... .o 1
2 2nd Gear Bearing EndPlate ... ... ... oo 1 53 Qutput Shaft GearSpacer ... .. ... .. ... .. 1
3 2ndGearBearing.. ... .. ... 1 B4 QutputShaft ... ... 1
4  Bearing Retaining Ring Retainer .. ... .. ......... .. 1 B5 FrontBearingCone ... ... .o 1
5  Low Speed GearBearing Ring. ... ... .. ......... 1 56 FrontBearingTup ........ . .. ... ... . ... 1
6  Low Speed Gear Bearing Assembly ......... - .. .. 1 57 FrontBearing Cap Q" Ring ... ..... ... ... .... 1
7 LowSpeedGear .. ... ... i B8 BearingCapShim....... ... . ... .. 0. AR
8 ClutchhubQilBafileRing ....... ... .. ..... .. ... 1 59 FromtBearingCap ........ . ... .. ... ... .. ... 1
9  Spring Retainer Ring Retainer ......... .. ... .. .. 1 60 FrontBearng Cap Ol Seal ............ .. .. ... ... 1

10 Spring Retaining Ring .. .. ... ... . o0 0 1 61 FrontBearingCapScrew .. .. .. ... e 4

11 Piston Return Disc Springs .. ... ... ... .. ..., 5 62 Front Bearing Cap Screw Lockwasher ... . . ... ... 4

12 Pistonto Disc Spring Spacer ... o oo 1 63 AthGearPistonRing ... .. .. ... o 3

13  EndPlate Retaining Ring . .. ... ... .. o i 1 64 dth Gear Front Bearing SnapRing . .. .. .......... .. 1

14 EndPlate .. 1 65 (dlerShaft FrontBearing .. .. .. .. ... .., 1

15  ClutchimnerDisc ... . 0 o oo 9 66 Ath Gear Bearing SnapRing ........... ... ... .. T

16 ClutchOuterDisc. . . ... i e 9 67 d&thGearBearing ... ... ... o e ]

17 Cluteh Piston .. ... e 1 68 dthGearSpacer . ... ... .. .. 1

18 Clutch PistonQuterSealRing ... ... ... .. ..., 1 B MNhGear .. .. 1

19  Clutch Pisteninner SealRing ... ... . .o .. 1 70 dthGearBearing . ..... ... .. ... i 1

20 LowSpeed Cluteh Dram ... ... . oo e, 1 71 BearingSnapRing..... ... ... ... ... 1

2t Low Speed Shaft Rear Bearing ... .. ... ... .. ... .. 1 72 SpringRetainer ... L o 1

22  BearingLockball . ... ... ... ... .. 0o 1 73 PistonReturnSpring ...l e 1

23 Rear Bearing RetainerPlate .. ... .. ... ... .0 o . 1 74 SpringRetainer ... ... ... ... L 1

24 Fear Beaning Retainer Plate Screww - ... ... ... .. 1 76 OiBaffleRing ... ... ... o 1

25 RearBearingCapGasket . .......... .. oo 1 76 Backing Plate SnapRing .. . ... ... ... ..o 1

26 RearBearingCap ...... .. .. .. ... e 1 77 Clutch BiscBackingPlate .. ......... ... ... ... 1

27  Rear Bearing Cap Screw Lockwasher .. ... .. ... 5 78 Clutchinner Diss . ... .. e 8

28 RearBearingCapScrew . ... ... ... ... 5 79 ClutchQuterDisc. . .. .o L. o e 6

29  RearBearingCapPlug.. ... .. .. .. ... .. ..o 1 80 ClutchPiston .. o . 1

30  RearBearingCap "O"Ring ....... .. .. ... ... .. 1 81 ClutchPistonQuterSealRing ... ... .. ... ... ... 1

31 Clutch Shaft Fisten Ring ... .. ... ... .. .. . ..... 1 82 ClutchPistontnnerSeal Ring ... ... . ... . ....... 1

32  Low Speed Shatt Rear Bearing Locating Ring ... .. .. 1 83  4th Cluteh Drum Locating Ring ... ... .. ... ... .. 1

33  Bearing Cap Screw Lockwasher . ....... ... ..... 2 B4 AhClutchDrum. ... oo e e 1

34  BearingCap SCrew ... ... .. e e 2 B5 dlerShaft . ... .. L 1

A5 Bearing Cap Screw Lockwasher ... ... . ... .. 2 86 iderShaft GearKey ... ... L 1

36 BearmgCapBorew ... ... e 2 87 IdierShaftGear ........ ..o i 1

37 IdlerShaftBearingCap ... ... ....... ... . ... .. 1 B BorePlug . .. . e 1

38  I!dler ShaftBearing Cap Gasket . ... ... .. ... ... .. 1 89 DisconnectAssembly ..o L L. oo 1

39 IdlerShaftMNut .. ... ... 1 B0 OilSeal. o e 1

AL IdlerShattWasher ... 1 91 QutputFlange .. ... .. 1

41 Bear Bearing Locating Ring ... .. ............. 1 92 OutputFlange "0 Ring ... ... ... ... .. ... 1

42 Idler Shaft Rear BeatingLock Ball ... ... ... ... ... 1 93 OutputFlangeWasher. . ... ....... ... ... .. ... 1

43 IdlerShaftRearBearing . ... .. ... . o0 1 94 OutputFange Mut . ..o 1

44 Rear BearingCap OilSeal ... . ... ... ... ... 1 95 SpeedoDriveGear. ... ... .. ... e 1

45  RearBearingCapscrew .. ... ..o 4 96 RearBearingCap . ... ... .. oo oo 1

46  Rear Bearing Capscrew Lockwasher ... ............ 4 897 Rear Bearing Cap Lockwasher. ... .. ... .. ... ... 3

47 RearBearingCap ..... .. .. ... ... .. ... ... ... 1 98 RearBearingCapScrew ... ...... .. .. ... ... ... 3

43 RearBearingCap Q" Ring ... ......... ... ... .. 1 99 SpeedoDrivenGear. ............o oo 1

49 RearBearingCap “O"Ring .. ... ... ... .. e 1 100 SpeedeTubeMut .. .. .. ... .o 1

B0  RearBearingCup ... ... .. .. ... ... . ... 1 101 RearBearingCapScrew - ... .. .. ... et 1

51 RearBearingCone .. ... ... ..o ivinvine-cnen-- 1 102 Rear Bearing Cap Screw Lockwasher .. ... .. ... ... 5
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ITEM

10
11

12
13

14
16
16
17
18
19
20
27

22
23
24
2b

PRESSURE REGULATOR VALVE, CHARGING PUMP & OIL FILTER GROUP

DESCRIPTION
Charging Pumgp Drive Sleeve. . ..

Pump Sleeve Snap Ring .......
Valve to Housing Gasket, . ... ..
Valve Body “0O" Ring........ ..
Valve Body “O" Ring..........
Pipe Plug. ..... ... ... . . ...
Safety Valve Seat. . ......... ..
Safety Valve Spacer... ... ... ..
Safety Valve Plunger .. ........
Safety Valve Spring ...........
Valve Stop "0 Ring ..........
Valwe Stop, ... oo o
Valve Stop Roll Pin .. ... ... ..
Valve Stop Roll Pim ... ...
Valve Stop......... ..
Valve Stop "O” Ring ..........
Valve Piston .. ............. ..
Valve Spring - Inner. . .........

Valve Spring - OQuter ..........

Valve to Converter Housing Stud ... ..

Valve Body to Pump Gasket . ...
Pump Body Snap Ring.. .......
Thrust Plate & Bearing Assembly
Pump Driven Shaft Assembly ...

Charging Pump Housing .......

.....

ITEM

26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
a4
45
46
a7
48
49

50

DESCRIPTION

Valve to Housing Stud Lockwasher . . .
Valve to Housing Stud Nut. .. ... ..
Thrust Plate & Bearing Assembly. ..
Wave Spring. ...................

Pump Shaft Seal. ...... . ...........

Pump to Filter Adaptor

Screw Lockwasher.. ... ... ...,
Purmp to Filter Adaptor Screw. ... ..
Pump Drive Shaft Assembly .. ... ..
Purnp Drive Shaft Gil Seal. ... ... ..
Pressure Regulator Valve. ... ......
Valve Body Roll Pin.. ... ... .....
Valve Body "O" Ring ... .......... ..
Pump to Filter Gasket ............
Filter Adaptor ............... ...,
Filter Adaptor Plug. . ......... ...,
By-Pass Filter Disc Spring.. ... .. ..
By-Pass Filter Disc...............
By-Pass Filter Disc Seat ..........
Filter Seat Retainer Ring..........
Filter Housing "Q" Ring...........

Oil Filter Element Assembly . ... ...

Optional Adaptor for Remole Filter . ..
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o DECIUTCH
FORWARD &
REYERSE

i T _ DECIJTCH | -
REVERSE OMLY E—

WALlVE ROTATED $0°

NOTE:

Sneed seluctor specers fitems 13 and 22) and the
declulch valve (lkem #6) ara nat included when tno
Cantrol ¥ade housing assembly jiiemn 14) is arderad.

Whan ardering the conlral valva heusing agsemply
{item 14} from the Samice Pans LISt dlso ardur 1he
SpAcer a4 spacers listed 55 1tors 13 and 22 and 1he
daclutah valve. spool and =pring noeded. NOTE:
Some valves will require ne spacars, some valves will
raguire 1 spacer and seme will require  spacers.

CONTROL VALVE ASSEMBLY
(AR DECLUTCH)

Figure G

DECLUTCH

| FORWARD ONIY

"
_RNCHING |




CONTROL VALVE ASSEMBLY

ITEM DESCRIPTION aTy. ITEM DESCRIPTION QTy.
1 Oil Seal ... ... 1 22  QOvershift Spacer{Notonallmodels). ... 1
2  0il Seal Retainer Ring. .. ........... 1 23 Oil Seal Retainer Washer ........... 1
3  Oil Seal Retainer Washer ........... 1 24 Qil Seal Retainer Ring. . ............ 1
4 Forward & Reverse Valve Spool ... ... 1 25 Qb Seal . ... 1
5 Control Valve Gasket. ... ........... 1 26 Piston Housing Assembly ........ ... 1
6 DetentSpring..................... 1 27 Stop Plug ... 1
7 DetentSpring........ ............. 1 28 Plug 0" Ring.......... ... ....... i
8 DetemtBall ... ... .. ... .. . ... ... 3 28 Piston "O" RiRg ... ... i
9 Neutral Switch . ..... ... ... 1 30 GlydRing ...... .. . 1
10 DetentBall .......... ... . ......... 1 31T Piston ... 1
11 WValve Housing Plug . ............... 1 32 Piston Housing.................... 1
12 Valve Housing Plug “O" Ring........ 1 33 QilSeal ... ... 1
13 Overshift Spacer(Notonallmodels). ... 1 34 BandSeal .............. .. ...... .. 1
14 Control Valve Housing. ............. 1 3 "O"Ring..... ... o e 1
18 Detent Spring Plug. ................ 1 Figures A-B-C & D are various declutch options.
16 Detent Spring Plug Washer. .. .. .. ... 1 44 Adaptor Screw ... .. ... . ... 4
17 Detent Spring .. ..o, 1 45 Adaptor Screw Lockwasher. ....... .. 4
18 Valve to Adaptor Housing Screw . . . .. 9 46 Valve Adaptor. . ... oo o L. 1
19 Valve to Adaptor Housing Screw 47 Valve Adaptor Gasket .............. 1

Lockwasher. ... oo 0 48 Adaptor Screw ... .o 5
20 Speed Selector Spoel Plug.......... 1 49 Adaptor to Plate Gasket ............ 1
21 Speed Selector Spoct ............ . ! 50 Valve Adaptor Plate . ............... 1



MECHANICAL PARKING BRAKE

Figure H




ITEM

ITEM

DESCRIPTION
Disconnect Housing Capscrew

Disconnect Housing Capscrew

Lockwasher ...
Disconnect Housing ...
Disconnect Housing Plug ...._...
Shift Hub
Shift Fork oo

Shift Fork Lockscrew _........._...

AXLE DISCONNECT

ITEM

10

1l

12

13

14

15

DESCRIPTION Qry.
Discannect Shaft ... 1
Detent Ball . o 1
Detent Spring ... 1

Shift Rail oo |
Shift Rail Oil Seal . ..o 1
Bearing Retainer Ring ... comeeees ]
Bearing ..o eeeceeeeeeeee e e ceesemnmmeaes |

Bearing Retainer Ring ... ]

MECHANICAL PARKING BRAKE

DESCRIPTION

Backing Plate Assembly....... ... .
Actuating Lever ... ...
Brake Shoe and Lining .........
Brake Flange ... ...

Brake Drum oo eeeeeeeann

Brake Drum to Flange Screw
Lockwasher .......coococeericeanmnenes

Brake Drum to Flange Screw

QTY.

ITEM

8

b

10

1

12

13

DESCRIPTION Qry.
REtUFN SPIiNg c.ecoeeeeerrereceecnmsrmmenmncenes 2
Brake Shoe (see item 3} ...cooimimeeeeee.

Brake Lining ..o 2

RIVET e eea e eaann 20
Backing Plate Screw ..o 4
Backing Plate Screw Lockwasher ...... 4



ASSEMBLY INSTRUCTION LLUSTRATION

T
Hth |

Ay
O

Bearing 1.0, chamfers to paint
toward snap rings as shown,

Figure |



& Impeilor Hub and Turbine Hub Assembly with
Basking Ring and Special Self Locking Screws.
v Clean hub mounting surtace ang tapped holes
with sclvent, Dry tharoughly being cerlain 1appen
holes are dry & clean.
2. nstali backing ring and spemal self lucking
SCICWS.
Tighten screws 40 ¢ 45 Lbs. FL [54,3-61.0 M)
Nole: Assembly of hub must be complete within a
fi#en minuta periad from start of soraw instalia-
tion. Tne special screw is w be usad far one in-
slullztion aniy. If the sorew s removad for any
ceasor it inust be replaced. The epoxy Hlin the
nub hises mast e removed with e proper tap
and cleanad with selvent. Ory hole theroeghly and
Use a new screw for reinstaliation,

>

Gear to ne assambled with long hub lizngth 1o this
side.

[

Three clulches B-outer sieel gates B-nner figtion
plates. Aszemble alternately, starting with culer

geel plate.
/4% Ses Elastic Stop Mut Torque Chart
S R -
£ Low coutah Soouter steel plates, B-inrer tricticn

platas. Assemmbie altzrnatsy, slarsung with outer
slea! plata.

é‘ See Elastic Stop Mut Targue Chart

/_’?'f\ Sl m gatpit shall bearngs to produce £ 10 8 Lbs.-
|71, 10,68 ,-0,90 bl prelcad.

-\
S8 Tighten off soreon ass'y. 10t 15 Lbs P
[13.6-20,0 ke

Wew QT 2 Placos
Madulation anly

" Lo Cluzch Asturn Springs.
&\\ Concave side of firs! bellaville washer to be
placed aguinsl slutch piston. Hemainiag four
washers to be stacgked alternately reversed

Al
' a5 show.

Forwars & Reverse Ciuteh Return Springs.
Concave <2 of first belleville washe w be
maced ananst crtch piston. Hermaining six
washers of each ¢iutch to be stacked
altemnatoly reversed as shown.

KOTE: Me:iric dimensiors shown

PN
A
AN

PN

Heul nage bushing 1o 200° F° (93°C) before ass'y.
of bushing to cover,

Beoaiing shield OUT un 3rd speer clutch. Bearing shicdd
IN o0 Fwid, & Rev. cluich,

Must be loose internal fit nearings, No. 37 stched
on bedring.

{12 Piate Modulation) Twe clutches,12-outer steel
plates,12-inne: friction plates. Assemble alternately,
starting with outer steel plate.

Meores

- Use Permatex & Crance Sealer oniy where
spocifod,

- All lead in chiamfers for ol seals, piswon rings &
(" rngs must be smoath & iree from burrs.
inspect at ass'y.

- Lubricate all pisten ning grooves & Q" dngs
with @il betare ass'y.

D. - Apply very lignt coat of Permatex Na. 2 to Q0.

G

T

| THAEAO SIZE | LB-FT [h-m]

- 20 . 150 - 200

af all vil seals before ass'y.

- After azsembly of parts using Permatex ar
Crane sea'er, there must not be any free or
excess material that could enter the oil circuit.

- Apply tight coat of Crane Sealer to all pipe

plurgs.
- Apply & thin foating of grease botween seal
lips on lip type seals gnos to ass'y.

.- Apply iight coat of Permatex Na. 2 w0 all thru

hole stud threads.

NOTE: The frotion discsin the low elulch has
a nigher ca-efficient rating than the frictior:
dwos nothe o'her clutches, therefere e
Giscs must nat be mixed. The low cluich in-
rer disc can be identhed by an "X stampad
on ane side of the inner teeth. The low cluich
inner disc also has a swip of non-soluble
yellow paint sprayed on the auter edge of
the dise.

Cnlarged view of Pistan RAing & Sxpander
MNote: Bxpancer gap to be apprex. 180° from ring
haok jont to aid ring assembly.

ELASTIC 5TOP NUT TORQUE

2034 - 2711]

in brackets [ ]. 200 - 250 [271.2 - 338.9]
300 - 350 | (4085 - 474.5]
400 - 450 [542.4 - 61C.1]
Torgque Soecitication lor |
Graae 5 @ ) ar P?atc—d Scraw Thrtiﬁscateu Grade 8
i FINE THRM 4D GOARSE THREAD FINE THREAD COARSE THREAD
i | LeFT [mM) LB-FT 10 M LE-FT [N M
i 0254 ges | om2- w0 | pneroozol || cmeo1ar T o[786-1910] | 15-127 | [1A60-172.9] |
L 658  943) | U3 894 || 0. 99 . [EzRc-13a2] | 8O- 88 | [1085-119.3]
1558 B1C] [0.2. 555] | SE- B4 [ TATF- R3] . &P 57 [ ?06- 77.2]
Laad- 1m3) [.2. 33 37- 41 [ 502 555] @3- _3_@_____L__[_4-;_,ﬁ-_48.8]
i 1 183- 21 PA- 32 | [A80- 433] © PR- 30 ' [ 357- 408]
‘ J- | 109 - 13.!_1] 11- 13 [ 15.0 I?.E] X 9 11 ! [ 123 14.4]

Figure |




NOTES




MAINTENANCE AND SERVICE

The instructions contained herein cover the disassernbly and
reassembly of the transmission in a sequence that would
normally be followed after the unit has been removed from the
machine and is o be completely owerhauled. It must also he
understood that this is 2 basic 32000 transmission with many
options. Companion fanges and output shafts with and without
disconnect assemblies may vary on specific models. The units
are very similar to trouble shoot, disassemble, repair, and

reasscmble.

CALUTION: Cleanliness is of extreme importance and an
absolute must in the repair and overhaul of this unit. Before
attempting any ropairs, the exterior of the unit must be
thoroughly cleanad to prevent the possibility of dirt and foreign
matter entering the machanism.

See page 52 for R-Model [remote mounted} transmission
front cover section.

DISASSEMBLY

Figure 1
Sidevievs of transmizssion,

Figure 3

Rerove charging pump Lo regulating valve sturd nuts.
Remove pump and fitter adapter, or double pump assembly.

Figure 2
Remove filter housing and filter element, NOTE: Some
units will have & double pump—proceed to figure 3.

Figure 4

Remove pressure regulatng valve agssembly.



Figure 5 Figure 8
Remove pump drive sleeves. Remove moedulator wvalve adapter plate and a
studs.

igriment

Figure & L s .

Remove two valve to converter housing capscrews, [nstall
twa aligning studs as shown. Bemowve remaining cap-
screws. Remove contral valve. Use caution as not to lose Remove impeltler cover bearing cap bolts,
detent springs and balls.

Figure 9

Figure 7 Figure 10¢
Remove modulator valve. Remove impeller cover bearing cap.



Figure 11 Figure 14
Rermoave impeller cover bearing snap ring and spacer,
Separate impeller cover and lurbine.

Remove impeller cover bois,

Figure 12 Figure 15
Install aligning stud. Use pry slols w remove COver. Remove reaction membeoer retainer ving.

Figure 13 Figure 16
Remave impelier cover and turbine as an asgembly. Remove reaction member and spacer.



Figure 17 Figure 20
Remave canverter housing 1o engine housing spacer ring. Remowe impeller assembly,

Figure 18 Figure 21
Remove oil baffle retainer ring, Remove cuntrol valve adaptor scrows, ramove adaptor,

st o

Figure 19
Using pry slots in converter housing, pry oil baffle and
impeller from housing. NOTE: Impeller, oil baffle and Figure 22
impeller hub gear are removed as an assembly. Remove stator support to housing bolts,

— 4



Figure 23 Figure 26
Romaove stator support. NOTE: Support must e turned to Remove pump drive gear bearing support bolts.
clear pump drive gear.

B

Figure 24 Figure 27
Remove converigr housing to transrmission heusing bolts, Mowve center gear taward the rear of converter housing.
Remove pump drive gear on the right.

Figure 25
Support converter housing with chain fall and separate Figure 28
from transmiasion housing. Remave pump drive gear on the left.



Figure 29 Figure 32
Hemove center pump drive gear Rear view of transmission.

Figure 30
Use a spreading type snap ring pliers to spread the ears on Figure 33
forward clutch front bearing retainer ring. Remowve forward Remove autput llange nut, washer and “0" ring.

clutch with pry bar. NOTE: K clutch shaft front pistan ring
sheeves are to be replaced see page 63.

Figure 31 Figure 34

Remove converter to transmission housing spacer. [Used Remove idter shaft bearing cap holts, bearing cap, idler
with 12 plate modalated clutches only). shiaft nut and spacer.



Figure 35
Remove idler shaft rear beuaring locating ring.

Figure 36

Remove low clutch rear bearing cap.

Cutl and remove
sealing ring.

Figure 37
lock wire. Remove low clutch shaft oil

Figure 38

Remove 3 bolts and bearing retainer plate.

Figure 39
Remove bearing locating ring.

Figure 40
Remove rear cover bolts. Using pry slots provided, pry
cowver from transmission hausing tapping on low elutch and
idler shaft to atlow cover to be remowved without shaft
hinding. NOTE: The use of alignment studs will facilitate
cover removal.



Figure 44

Bemuove low clutch inner bearing cone. NOTE: To Remove
the inner cone bearing without damage, a special bearing
Remove bearing lock-balls, puller must be made {see diagram Fig. 44-A) or the outer
cage and rollers may be pulled from the bearing inner race
and the inner race can be removed after the low clutch
assembly has heen remaved from the transmission, See
caution in Figure 43,

Figure 41

I/B —-1 — A9/64

i CUT WITH 116 RUBRER
srazwpe o~ VIBRCENT. ywipey AFTER HON.:

i - . L1
Figure 42 o = L G17/64
Remove low clutch double bearing cup, outer cone and O RING DA,
spacer.
Figure 44-4

A timken bearing cup, No. 29520 must be used with the
above bearing pulier
Y

Figure 43
CAUTION: Outer vone, double bearing cup, spacer and Figure 45
inner bearing cone are replaced as a sel. Remove idler shaft and 4th speed clutch fram housing.



Figure 48 Figure 49
Femove low speed drive gear retainer ring and drive gear. Remowve 2Znd gear retainer ring retainer,

Figure 47 Figure 50
Remove reverse and 3cd clutch assembly. Remove Znd gear retainer ring.

Figure 48 Figure 51
Bemove 2nd gear ring retainer shap ring. Remowve 2nd gear, and 2nd gear bearing end plate.



HE

Figure 52 Figure bh
Remove low clutch assembly. Remowe output shaft front bearing cap bolts and cap.

2 i AT bl
Figure B3 Figure 56
Remove rear cutput shaft beanng cap bolls and cap. Block output gear. Push cutput shaft from rear through

bearing and gear.

Figure b4
Remove front output flange nut, washer, 70" ring and Figure 57
companion flange. Remove impeller hub gear retainer ring.

10 =



Figure 08
Remove impeller huly gear,

Figure 52

Lift oil Baffic and ol seal assembly from impetler.

Figure 60
Retneve impeller 1o hub bolts.

Figure 61
Remove impedler huts, “07 ring and impedler hutr screww backing
ring.

CLUTCH DISASSEMBLY

NOTE: Each dise spring assembly is made up of selected
springs to precisely match each part within this assembly.
Failure to replace all piston return springs can rasult in
unequal defiection within the spring pack. The result of
this imbalance may adversely affect overall life of springs.

The disc spring packs are to be used as complete
assemblies and care should be taken not to intermix the
individual dise springs with disc springs in another clutch
ot disc spring pack.

NMOTE: DO NOT MIX THE FRICTION DISC IN THE LOW

CLUTCH WITH THE FRICTION DISCS OF ANY OF THE
OTHER CLUTCHES. {SEE WOTE FOLLOWING FIGURE 115

LOW CLUTCH DISASSEMBLY

Figure 62
Remove tow clutch shaft front bearing race.



Figure 63 Figure 66
Remaove low speed gear taper bearing retainer ring retainer, Remove cluteh and plate retainer sing. Remove ¢

utch end
plate and innar and outer clutch discs.

Figure 64 Figure 67
Remove low speed gear taper bearing retainer ring. Remowve low gear inner taper bearing.

Figure 85
Remove low speed gear and outer taper bearing. Remove Figure 68
low clutch taper bearing spacer. Remove snap ring, ring retainer.

—_12 -



Figure 6%

Remaove clutch piston ratarh disc spring retainer ring. A sleeve g.‘ 5
with a portion removed i recommended for removing the Figure 7

clutch piston return spring washers and retainar ring. Sleeve
shown is a common pipe, with a 1-1/2 % 1 [33.0 x 26,0mm]
gpening. The pipe is 6 x 3-1/4 x 2-3/4 1156,0 x 85,0 x 78,0mm|.
Compress dise spring washer. Through opening remove
retainer ring. Release tension on washers. Remove spring
retainer ong.

Remove clutch shaft piston rings and sxpander springs. See
page 61 for proper pistan ring and expander ring installation.

Figure 70

Rernove disc spring washers and spacer. Turn clutch over and
tap clutch shaft on a block of wood 1o remove clutch piston,
NOTE: Disc springs in the low clutch are different than
springs in the forward and reverse clutch. Do not mix low
clutch springs with forward and reverse springs (see note
after Figure 61). Non moedulsted units will have return
springs in forward and reverse clutches.

FORWARD AND 2ND CLUTCH
DISASEMBLY
(Forward being disassembled)

Forward and 2nd cluteh and reverse and 3rd clutch disassemble
arl reassemnble the same except forward and reverse clutches : R
use disc spring washers for the piston return and the 2nd and Figure 73

3rd clutches use a spring for the piston return, Remove spacor and bearing. Caution: Do not lose lock ball.,

!
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Figure 74 Figure 77

Pry front bearing inner race from shaft. Caution: Do not Remove clutch driven gear and outer bearing,

tlamage bearing raller surface.

Wl

Figure 75 Figure 78
Remove front bearing locating ring. Rermove end plate retainer ring.

Figure 76
Pry gear up to accommodate gaar puiler. Remove and plate.

— 14—



Figure 80
Boemows inner and outer clutch discs.

=
9
i

Figure 81
Remowe inner bearing.

Figure 82
Hemowve bearing locating ring.

i
Ot
1

by

EFE
Figure 83

Compress spring retainerwasher, Through opening remove

spring retainer snap ring. Release tension on spring
retainger,

Figure 84
Remove snap ring and snap ring retainer.

Figure 85
Ramove disc spring washers. NOTE: Non moedulated clutches
will have a piston return spring in forward and reverse. (See
note after Figure 61}



Es\

Remaove clutch piston,

Figure 86

oty
Figure 89
Remuove front bearing locating rning.

4th CLUTCH DISASSEMBLY

Figure 87 Figure 90
Remaove clutch shaft pisten rings and front bearing retaincr Pry 4th gear up 1o accommeodate pullar and remove.
ring.

Figure 91
Figure 88 Remove inner beanng spacer and inner bearing. Dis-
Pry bearing up to accommodate gear puller. Remove front assemble clutch discs and pislon as explained in previous
bearing retainer ring and front bearing. section.

— 165



Figure 92
If rear bearing and or gear are o be replaced remove gear
and taper bearing from clutch drum.

CLEANING AND INSPECTION

CLEANING

Clean alt parts tharoaghly using solvent type cleaning
ftuid. ILis recommoended that parts be immersed in cleaning
ftuid and moved up and down slowby untit all old lubricant
and foreign material is dissolved and parts are thoroughly
cleaned.

CAUTION: Care should be exercised ta aveid skin rashes,
fire hazards and inhalation of vapars when using solvent
type cleaners.

Bearings

Remove hearings from cleaning fluid and strike flat
against a block of wood 1e dislodge selidified particles of
tubricant, immerse again in cleaning fluid to Tlush out
particles.
thoraughly clean. Dry bearings using moisture-free com-
pressad air, Be carefut to direct air stream across bearing to

Repeat above operation until bearings are

avoid spinning. Do not spin bearings when drying. Bearings
may be rotated slowly by hand to facilitate drying process.

Housings

Clean interior and oxterior of housings, bearing caps,
etc., tharoughly. Cast parts may be cleaned in hot solution
tanks with mild alkali solutions providing these parts do not
have ground or polished surfaces. Parts should remain in
solution long enough to be thoroughly cleaned and heated.
This will aid the evaporation of the cleaning solution and
Parts cleaned in solution tanks must be
tharoughly rinsed with ciean water to remove all traces of
alkali. Cast parts may also be cleaned with steam cleaner.

rinse water.

e §F e

CAUTION: Care should be exercised to avoid inhalation of
vapors and skin rashes whon using alkali cleaners,

All parts cleaned must be thoroughly dried immediatiey
by using moisture-free compressed air or sofl, lintless
absothent wiping rags free of abraswve materials such as
metal filings, cantaminated oil or lapping compound,

INSPECTION

The importance of careful and thorough inspection of all
parts ¢annot be overstressed. Replacement of all parns
showing indication of waar or stress will eliminate costly
and avoidable Talures at o later date.

Bearings

Cargfully inspeect all roilers: cages and cups for wear,
chipping or nicks to determine fitness of fearings for
further use. Do not replace a hearing cone or cup individ-
ually without replacimg the mating cup or cone at the same
time. After inspection, dip bearings in Autematic Trans-
mission Fluid and wrap in clean lintless clath or paper to
pratect them until installed.

0Oil Seals, Gaskets, Etc.

Replacement of spring load oil seats, 0" rings, metal
sealing rings, gaskets and snap rings is more sconomical
when unit s desassambled than premature overhaul to
replace these parts at a future lime. Further less of lubricant
through @ worn seal may resull in failure of other more
expansive parls of the assembly. Sealing members should
be handled carcfully, particutarly when being installed.
Cutting, scratching, or curling under of lip of seal seriously
impairs its cfficiency, Apply athin coat of Permatex No. 2 on
the cuter diameter of the oil seal to assurm an oil tight fit
inta the retainer. When assembling naw metal type secaling
rings, same should be lubricated with coat of chassis
grease to stabilize rings in their grooves for casc of
assembly of mating members, Lubricate all 0" rings and
seals with recommended type Automatic Transmission
Fluid before assembly.

Gears and Shafts

¥ magna-flux process ig avarlable, use process to check
parts. Examine teeth an all gears carefully for wear, pitting,
chipping, nicks, cracks or scores. If gear teeth show spots
where case hardening is waorn through or cracked, replace
with new gear. Small nicks may be removed with suitable
hone. Inspect shafts and quills to make certain they are not
sprung, bent, or splines twisted, and that shatts are true.

Housing, Covers, etc.

Inspect housings, covers and bearing caps to be certain
they are thoroughly clean and that inating surfaces, bearing
bores, ete., are free from nicks or burrs, Check all parts
carefully for evidence of cracks or condition which would
cause subsequent ol leaks or Tailures,



FORWARD AND 2nd CLUTCH REASSEMBLY

{Forward being assembled)

Figure 96
Install 2Znd washer with large diameter of bevel up. Install
balance of washers, quantity of {7] seven alternating bewvel.

Figure 93
Install new cluteh piston inner and outer sealing rings,

Figure 97

Figure 94 Install disc spring snap ring retainer and snap ring. Compraess

Insert clutch piston in clutch drum. CAUTION: Do not washars and snap ring retainer, install snap ring in lower snup

dumage sealing rings. See note in Figure 85. ring groova. Install inner bearing locating ring. (See page 43,
Figure A).

Figure 95
Install 1st dise spring washer, large diameter of bovel down as
shown, NOTE: Do not mix forward clutch disc spring washers Figure 98
with other washers. (See note after Figure 61). Insert one steel disc,

—18 —



Figure 98
1 one friction disc. Alternate stoel and friction discs

Insta
urtil the proper amount of discs are instatled, First dise next
to the piston is steel, last disc installed is frction.

Figure 100
Install end plate.

Figure 101
Install end plate retainer ring.

Figure 102

Install cluich driven gear inner bearing. NOTE: The inner
bearing does not have a bearing shield.

I T

Figure 103
Install ctuich driven gear inta cluteh drum. Align spltnes
on clutch gear with internal teeth of friction discs. Tap gear
into position. Do not foree this operation. Gear splines must
be in full positian with intgrmal teeth of all friction discs.

Figure 104
Install driven gear outer bearing. NOTE: Beating shisld in. (See
page b9,
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Figure 108
tnstall front bearing locating ring. Install lock ball and earing spacer.

Figure 106 Figure 109
Install front bearing inner race. Install bearing retainer ring.

Figure 107 . . Figure 110
Install piston rings and expander springs as explained on page
a1.

Install front bearing and outer race.



FORWARD & REVERSE NON-MODULATED
CLUTCHES AND 2nd & 3rd CLUTCH PISTON
RETURN SPRING REASSEMBLY

Figure 111
Erestall new clutch pisten inner and outer sealing ring.
[nsert pistan into clutch drum using caution as not to
damage seals, Pogilion inner spring retainer, piston retum
spring, outer spring relzingr and retainer snap ring relaingy
and snap ring. Compress spring and retainer and install
snap ring. See page 43, Figure B.
Assemblie clutch discs and end plate as proviously
explained.

LOW CLUTCH REASSEMBLY

Figure 112
Install new clutch piston inner and outer sealing nng. insert
pistan inta clutch drum wusing caution as not to damage seals.
Install piston 1o disc spring washor spacer. See NOTE: Alter
Figure 81, Install disc spring washers. First washer with large
diametetr of washer toward spacer. Alternate (b) five washers.
See page 43, Figure C.

Figure 113
Pasition piston return disc spring snap ring. Compress disc
spring and install snap ring.

Figure 114
Instatl shap ring retaingr.

Figure 115
Install law gear inner taper hearing. Install ona sieel disc.

install one friction disc. NOTE: The friction discs in the
low elutch has a higher co-efficient rating than the friction
discs in the other ciutches, therefore the discs must not
be mixed. The low clutch inner disc can be identified by an
“X" stamped on one side of the inner teeth. The low
clutch inner dis¢ atso has a strip of nen-soluble yellow
paint sprayed on the outer edge of the disc. Alternate steal
and friction discs until the proper amount of discs are
installed. First disc next to the piston is steel, last disc
installed iz friction.
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Figure 1168 Figure 119
Install end plate and retainer ring, Ing1all low gear outer taper bearing.

Figure 117
Install low clutch taper bearing spacer. NOTE: When
installing the 3rd gear in the 3rd speed clutch a bearing

spacer is used between the inner and cuter 3rd gear bearing NOTE: Retainer ring is selected at assembly for proper
also. thickness. A shap ring kit is available. Salect the thickest

of the three rings in the kit that can be fitted into the snap
ring groove to assure a proper taper hearing tightness.
Check ring as shown for tight ring to bearing fit.

Figure 120
tnstall low cluteh taper bearing retainer ring,

Figure 118
Install low gear into clutch drum. Align splines on low
gear with internal tecth of friction discs. Tap gear into
positien. Do not foree this operation, Gear splines must be Figure 121
in full positien with internal teeth of all friction discs. fnstall low speed gear taper bearing retainer ring retainer.
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Figure 122 Figure 125

Ingtall low cluteh shaft front bearing inner race with large Install 4th speed gear outer bearing. NOTE: Bearing Part
diameter of race down, Mumber must go up. S5ee Figure 128 It is recommended a
rubber band be used to hold outer bearing rollers in position
when installing bearing.

4th SPEED CLUTCH REASSEMBLY

CHAMFER—-—-  4tn SPEED OUTER BEARING
. GE4AR PART NUMBER

1 MUST BE UP
t —

RADILISA

=
AN N
CHAMFER L %L
BEARING SPACER ==/ . —— -

INNER BEARING PART NUMBER MUST BE DOWN

Figure 123
Install pistan, and piston roturn spring. See Page 43,
Figure D. Install inner and outer discs as explained in Fig.
93 through Fig. 101, Install 4th speed gear inner bearing.
MNOTE: Bearing Part Number must go down, See Figure
126,

Figure 126

Figure 124
install bearing spacer between inner and outer 4th speed

gear bearings.

Install 4th speed gear into cluteh drum. Align splines on
clutch gear with internal teeth of Triction discs. Tap gear
into position. Do not force this operatich, Gear splines must

Figure 127

be in fult position with internal teeth of all friction discs, Install outer bearing locating ring.
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Figure 128
tnstall fromt bearing and beanng retainer ring.

Figure 131
Position output gear n transmission case with protrud-
ing hub toward front of cuse. See Fig. 130, Inzert output
shaft, gear spacer and taper bearing lrom front of case and
through output gear. Install front taper bearing cup. Block
output shaft and install rear taper bearing with largs
diameter in,

Figure 129
install clutch shatft piston rings,

TRANSMISSION REASSEMBLY

Figure 132
Coat outer diameter of oil seal with Permatex No.2 and
Figure 130 press seal in bearing cap with lip of seal in. Using new "0
View of output shaft as it would be positioned in rings install rear output bearing cap, oil seal and tlapor
transmission case. Note front cone bearing shouldered on bearing cup on transmission case. Lube opening in bearing
shaft with large dizmeter of bearing in, andlong bub of gear cap must be atigned with lube opening in case. Tighten
taward gear spacer. bearing cap bolts to specified torque. (See torque chart.)
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Figure 133
Install frant khearing cap and shims. Tightan bolts 1o
specified torgque. Tap cutput shafl Tront and rear to seat
taper bearings, Loosen front baaring cap bolts.

Figure 136
Instali low cluteh front bearing.

Figure 134

Using an inch Ib. tarque wrench, determine the rolling
torque of the cutput shaft and record. Tighten front bearing
cap holts to specified torque. Check rolling torque with
bolts tight. Torque must be 6 to 8 inch lbs, [0.68 - 3,90
MN.m] more than when bearing cap bolts were loose, Add or
omit shims on the front bearing cap to achieve the proper
preload,

Figure 137
Imstall 1ow clutch assembly from rear of transmission case.

Figure 135
install output shaft front companion flange, flange “Q’ ring,
washer and Hange nut. Block output gear. See elastic stop nut
torque chart,

Figure 138

install Znd speed hearing end plate and Z2nd speed gearon
low clutch shaft.
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Figure 139 Figure 142
Install Znd speed gaar retainer ring. Instzlireverse and 3rd clutch assemzly Trom the lront of the
transmissionr,

Figure 140G Figure 143
Install 2nd spead gear relainer ring retainer, Instail low speed drive gear and retaingr ring.

Figure 141 Figure 144
install Znd gear ring retainer snap ring. mslall idler shaft and 4th speed clutch assembly.

— 26—



i

Figure 144
Imstall lews cluteh inner taper bearing. NOTE: Heat bearing
m hot all bath prior Lo installation.

Figure 146

Imstall bearning spacer.

ingtall bearing

— 77—
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Figure 148
Instzll outer taper nearing. NOTE: Heat bearing in hot oil
1 prior to instaliation.

bat

Figure 149
inner diameter chamfer towsard

Inglall
bearing.

retainer  plate,

Al

Figure 150
Install bofts and block gears, Torque bolts to specifications
and lock wire logether,




Figure 151 Figure 154
Inztall low clutch shafi sealing ring. Tap coverin place and secure wity bolts aad locowazhars
torgque sover Bolls Lo specifications,

Figure 152
install idler shaft spacer and nut. See elastic stop nut torque Figure 155

chart. Tap low clutch and idler shaft to rear of transmission 1o allow for
rear hearing snap ring clearance. install snap ring.

Figure 153
| alignment studs and new gasket. Place lock balls in
lovy shaft and idler shaft. Alight coat of grease will holdlock
balls in place Position shafts so lock balls align with Figure 156
notches in rear cover. instatl new Q" ring and gasket on low shaft bearing cap.

ingta
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Figure 160

) Fig-urev1 5:] IrLst;H gew ‘]O‘;lringi. nstall washar ahnd flangs nui. Block output
. . Snart. sec elastlc 5 - .
Inslzl! baaring cap with bolts and lockwasness. Torout Lo O ut torque chart
specfications.
peLHeanauns IMPELLER BEASSEMBLY

e g
Figure 161
Ciean impatler hub maounting surface and tappedholes with
solvani. Dy tharoughiv being certain tapped holes are dry

Figure 188

Install idler shatt rear bearing locating ring. : _ .
and clean. Install new " ring on impeller hub. Pesition

impellar hub screw backing ring.

Figure 159
Use new gasket and install idler shaft bearing cap and cap
bolts and ioekwashers. Torgque bolts to specilications.

Figure 162
Align holes in impeller hub with boles in impeller and

backing ring.
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Figure 163

Install {12} impeller hub special screws to approximately
06 inch [1,5] of seated position. With a calibrated torgue
wrench, tighten screws to 40-45 Lhs. Ft. [54,3-81,0 N.m.|
torgque. NOTE: Assembly of impefler to impeller hub must
be completed within a fifteen minute period from start of
screw installation. The screws are prepared with coating
which begins to harden after installation in the impetlerhub
holes. If not tightenad to proper torque within tha fifteen
minute period, insufficient screw clamping tension will
resuit, The special screw is to be used for one installation
only. If the screw is remaved for any reasan it must be
replaced.

The compound left in the hub holes must be removed with
the proper tap and cleaned with sohlvent. Dry hole
thoroughly and use a new screw for reinstaltation.

Figure 164
Apply a light coat of Permatex No. 2 on the outer diameter
af the oil baffle seal. Press seal in oil baffle with lip of seal
down.

Figure 165
nzlall a new oil bhaffie seal ring.

Figure 166
install oil baffle on impefler assembly.

Figure 167
imstall impeller hub gear.




Figure 168
Secure impeller hub gear with retainer ring.

Figure TH9
Install new turbine shaft piston ring.

DRIVE GEAR

RETAINER RING

~——— TURBINE SHAFT

NOTE: LONG HUB OF
----- o DRIVE GEAR TOWARD
] RETAINER RING

N\

Figure 170
Tap turbine shaft and bearing assembly into converter
housing from front. At the rear of the converter housing
install turbine shaft gear and retainer ring as shown.

Figure 171
Suppeort converter housing with chain fall. Spread forward
clutch front bearing retainer ring and tap forward and 2nd
clutch assembly into transmission case assembly. Be
certain snap ring ig in full position in ring groove.

Figure 172
Position center pump drive gear.

Figure 173
Install left pump drive gear.
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Figure 174 Figure 177
[nstall right purmp drive gear. Install ransmission case gasket and "0 ring seals.

Figure 175 Figure 178
Align holes in pump drive gear bearing supports with holes Install housing spacer, gasket and "0 ring seals. NOTE:
in converler housing. Install bolts and waskers and tighten Housing spacer is used with 12 piale clutch modulation
Loy spelicilicd torgue. anly.

Figure 179
i [nstall alignment studs and position converler housing on
Figure 176 studs. NOTE: Turn output shaft to align clutch disc hub in
Install 2nd speed clutch pilot bearing. clutch and final assembly.
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Figure T80 Figure 183
Irstall convertar hatsing to transmission housing bulls ana Grease stalor support mistan ring. ofl bafie ol scal and scal
tighlen o secified torgue. MOTE: Bolts arenol L be used Lo ririgg e laciislarg reassembly, tnstall impellor and oil bafite
puil aenverter housicg 1o Transmission housing. aggembiy in converer housing,

e

Figure 181 j B

. . . . ) Figure 184
Mstall new sealing ring axpander spring and oif sealing o . . .g . . ] )
Fasition oil haffle in hausing. Secure with oil baflle retainer

ring un support. NOTE: Expander spring gap to he 1807 . . : S - L
o ring, being sure ring is in full posilion in ring groowve.

from scalimg ring hook joint. Position support on furbane
ghiafl tarn supoort te claar pump dnve gear, Align suppaort
hotes wilh corverter housing.

Figure 185
Figure 182 Install reaction member spacer with tang facing out. Install
Insiall statar sulpport bolts and tighter 1o specified torgue. reacticn member.



Figure 186 Figure 183
Pozitton new impellar o impeller cover 07 ring on
imgeller. Install twrbine and impaller cover

Install reacrtion member retainer ring.

4 WSS N Y

Figure 187 Figure 120
er cover holls and torque to specificatwons.

Position turbine in impeller cover. Install impel

Figure 188 B A i
Install spacer and turhine to impeller cover bearing snap Figure 191
ring. Install new O ring seal inmpealler cover bearing cap.
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Figure 192 Figure 195
Install hearing cap and balts, torgue to specifications. Install gasket and modulator valee.

TR,
Figure 193 Figure 196
Instali gasket and 90" adapter. Install and tighlen interral Pasilion new gasket Position detent spring and balls.
screwes. Install bolts and torgue to specitications. Install control valve.

Figure 124 Figure 197
ve adapter tnstall control walve bolts and lockwashers, remove

atle. aligning studs, Lighten bolts to specified lorgue.

Install alignment studs and new modulater va
plale gasket. Install modulator valve adapter p
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Figure Figure 201
Instail pump drive sieeves. Instali new oif filter element. Inglall filter housing.

Figure 199 Figure 202
Instal’ pressure regulating valve assembly. Torque pump to regulating valve stud nuts tospecifications.
Torgue filter housing 20 to 25 ft. s, |27.2-33.0 N.m!

Figure 200

install pumpe and filler adapter. Install pump to regulating
vilve stud nuts. NOTE: Somees anits will have a double pump Figure 203
angd noel a lilter adaptar. tnstali converter housing to engine housing spacer ring.

— 35 —



SERVICING MACHINE AFTER TRANSMISSION OVERHAUL

The transmission, lorque converter, and Its allled
hydraulic system are important links in the drive line
between the engine and the wheels, The proper oper-
ation of either unit depends greatly on the condition
and operation of the other; therefore, whenever repair
or averhaul of one unit is performed, the balance of
the system must be considered before the job can be
considered completed.

After the overhauled or repaired transmission has
been installed in the machine, the oil cooler, and con-
necting hydraulic system must be thoroughly cleaned.
This can be aceomplished in several manners and a de-
gree of judgment must be exercised as to the method
emploved.

The following are considered the minimum steps 1o
be taken:

1. Drain entire system thoroughly.

2. Disconnect and clean all hydraulic lines. Where
feasible, hydraulic lines should be removed from
machine for cleaning.

3. Replace oil filter elements, cleaning out filter
cases thoraughly.

4. The oil cooler must be thoroughly cleaned. The
cooler should be “back flushed” with oil and
compressed air until all foreign material has been
rernoved. Flushing in direction of normal oil flow
will not adeguately clean the cocler. If neces-
sary, cooler assembly should ke removed from
machine for clearing, using oil, compressed air
and steam cleaner for that purpose. DO NOT
use flushing compounds for cleaning purposes.

5. On remofe mounted torque converters remove

drain plug from torgue converter and inspect
interior of converter housing, gears, efc. |If
presence of considerable foreign material is
noted, it will be necessary that converter be re-
moved, disassembled and cleaned thoroughly.
It is realized this entails extra labor; however,
such labor is a minor cost compared to cost of
difficutiies which can result from presence of
such foreign material in the system.

Reassemble all components and use only type
oil recommended in lubrication section.  Fill
transmission through filler epening wntil fluid
comes up to LOW mark on transmission dipstick,
NOTE: |if the dipstick is not accessible oil level
check plugs are provided.

Remove LOWER check plug, fill until oil runs
from LOWER oil hole. Replace filler and level

plug.

Run engine fwe minutes at 500-600 RPM to
prime forque converter and hydraulic lines. Re-
check level of fluid in transmission with engine
running af idie (500-000 RPM).

Add quantity necessary to bring fluid level
to LOW mark on dipstick or runs freely from
LOWER oil level check plug hole. Install ol
level plug or dipstick. Recheck with hot oil
{180-200° F.) |82, 2-93, 3° C].

Bring oil level ta FULL mark on dipstick or
runs freely from UPPER cil level plug.

Recheck all drain plugs, lines, connections, etc.,
for leaks and tighten where necessary.

TORQUE IN (LBS.~FT.)
BOLTS, CAPSCREWS, STUDS AND NUTS

Grade 5 ldentification, 3 Radial
Dashes 120° Apart on Head of Bolt

LUBRICATED OR PLATED

Grade 8 Identification, 6 Radial
Dashes 60° Apart on Heod of Bolt

Grade 5 Grade 8
Nomin§I| Fine Thread Coursa Thread Fine Thread Coursa Thread
Size Torque Lbs. Fr./N.m. Torque Lbs. Ft./N.m. Torgue Lbs. Ft./N.m. Torgue th Ft./N.m.

3125 820 2172747 | 12-16(163-21,7] 28-32 [38.0-43,4] 26-30 (35,3-20.7]

3750 26-29 [35,3-33.3] 23-26 (31,2-33,9] 37-41 [80.2:55.8) 33-36 [44,7-46.8]

4375 21.45 [55,6-61 .0} 3741 (502-556] | 68-64 (78,6-368] | 5257 (70.5-77.3] |
5000 6470 [86,8-94,9] 5763 [77.3-854] 90-99 [122,0-134.2] 80-88 [108.5:119.3]

5625 | 91-100 |123.4-135.6] §2.50 {111,2.122,0] | 128-141 [178,5-191,2} | 115127 [156,0-172.2]
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CONWVERTER OUT
FRESSURE

CONTROLS

CLUTCH TYFE

CLUTCH INNER RISC
CLUTCH OUTER DISC

IYi*E OF 1§

CAPACITY

CHECK PERIOD

NORMAL *
DRAIN PERIOD

SPECIFICATIONS AND SERVICE DATA-POWER SHIFT TRANSMISSION
AND TORQUE CONVERTER

Conwcter autlet il temp, 1807 - 2002 F.
182.3%-93.3% Cl

Transmission in NEUTRAL.

Operating specifications:

25 PELMT2.4 kPal aninimum pressurc ar 2000
R.FP.M. engine spoec AND a masimum of 20 P51,
14452,6 &Pal autlet pressure with cnginn aperating 4t
noHoad governed spaco.

Forweard anel Reverse — Manwal

Speed Selection Manual

RMudtiala discs, hydraulically zotuated, spring relessed,

automatic wear compensalion ard no sdjustment. All
clulches ot cooked and lubncated.

Friction.

Srgel.

L AETRATION

CLUTCH PRESSURE

LUBRICATION

Full flovw ail Siller safety by-pass, arso straingr screan
in sump at bottor of transmission casa,

240 300 nsi 16548 - 20684 kPal - With parking
brake set Isee notel, ofl temperature 1802 - 200°F,
182,2% A3,3"C1 enging al idls Q00 o BOO KM,
shill thru direction and specd clurches. All Glutch
pressurt must ke egual within & psi. (34.% kPa’. If
clutch pressure varies in any one chotek morg [hen 5
psi [34.4 kPal repaire clutch,

MOTE: Mever use service brakas while making
clutch pressura checks, Units having brake ac-
tuated declutching in forward andlor reverse will
rot give a true reading.

ALWAYS USE PARKING BRAKE WHEN MAK-
NG CLUTCH FRESSURE CHECKS.

RECOMMENDED LUBRICANTS FOR CLARK-HURTH COMPONENTS POWER SHIFTED
TRANSMISSION AND TORQUE CONYERTERS

See Lube Chart.

Consult Operator's Mansa! on applicable macene
mindel far systern capacity. Torgue Convaror,
Transrmission 2nd allicd Mydraulic systern must be
considered as 4 whaole to determine capanitg.

Check oif eval DAILY with engine running et
BOO-G00 RPM and il ar 1809 to 200~ F. |82
-B3,3% C1. Maintain ail leved 1o FULL Mark.

Every D00 hours, change oil filker elemont.
Ewery VOO bars, drain ard sefill system as
followes: Drain with oil At 150% w 200% F 1656
8337 Cl

——— -

MNOTE: It is recommended that Ffilter
elements be changed attar 50 and 100 hours
of oparation on new and rebuilt or repaired
units.

ia)

Drain transmission and remove sump

ib)

]

d)

e}

screen. Claan screen thoroughly and
replace, using new gaskats.

Drain pil filters, remove and discard
filter elements. Clean fllter shells and
instali new elements. {

Refill transmission to LOW mark.

Run cngine at S00-600 RPM to prime
converter and lines.

Prevailing Ambient Temparature

] 51
I 11
'}
|
0oy
‘ 1 Pl
| W
! | H
| ] Mmoo »
. 2 | W
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| j )
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a i
. +
i n !
P .__'______ 7 4
LI -in
S S
o —_—w e
4 L
0 __.1 3
o L
o L3

L !
[ S N

“Dmxron |+ 8 reylutered rademeark of

Ganaral Moty Grmporation.

Recheck loval with engine running at
500-600 RPM and add ol to hring leval
ta LOW mark. When oil temperature is
hot {180-200¢ F.] [62,2-93,3° C1 make final
oil level check. BRING OJIL LEVEL TQ
FULL MARK,

Tomparature £

Range T f
o WIL-L-2 04C-Grade 30
ez WIL-L-2- 04 0-3rade 30

3] AL 2 Dal-Cisde 0

HIL-L -2 04 0-Lnde 10
Temparatura L Baranti 10
Aangn 00 Sarah 10
g Il-I3
Cuntalahirn: 372720 (Man Pha,
Tamperature - \ai “Dexror
Range 1k * Gieasan 1 O - Sea Cauwtion Balow
Tumperatune Gl M-, -AB1RT
Range @ il M- -dRART A

Temmersiurg , @1 Coneca H.ga-Ferormance Synihetic *dawcr Cil —

Spec, Mo GTIE

El

Fange

T
Iy

neheahse ae naed

gl -
rar.ge shown.

Al Ty Do oo S0 e Amitigal

e 2 sl gl b asagl Gnly i zmlaenl e mperalarg

MOOULATEDR SHIFT THAMSMISSIDNS: 7100000 1KLL, 29000,
200 & 32030 series |-arsmiesions wein maculaled shift usu only
C-3 or tempbratune range 2 itens i & (k) Dewro e " Decron
131, SEF GAUTIDN BELOW, 3000, 40050, 5060 RN, S100,
TEQIE & 33000 Benes ranal icng witn manulaled shifl wse only
C-3 or lemperziute rargs 3 iem ) anly “Degron. Do NOT Lse
fOwrar k1 SEE CAUTION BELOW.

CAUTION: *Darron Il D is not compatible with graphitic clutch
plivte bric liom matudil UNLESS | T MFETS THE APFROVED - 3
SPECIFICATIONS. “Dexron |l I cannot be used in the 3000,
*000, 5000, G004, 8000, 16000 or 34000 serfes power shift
teanumissions. ar the HRZB0D0 & HRIZ000 serics having con-
verter lonk-up, o Ihe G270 serles conver et having lock-lp
UMLESS IT MEETS THE APPROWED C-3 SPECIFICATICNS.
Ay deviation from this chart muzt hawe wairten approwal froem
the application dapartment of the Clark-Hurth Campaonants
Erninzering and Marketing Deparmeant,

*Normal drain periods and filter change intervals are for average envirenmental and duty-cycle conditions. Severe
or sustained high operating temperatures ar very dusty atmospheric conditions will cause accelerated deterioration
and contamination. For extreme conditions judgment must be used to determine the required change intervals.



TROUBLE SHOOTING GUIDE

R and HR Model, 32000 Transmission

The following data is presented as an aid to locating
the source of difficulty in a malfunctioning unit. It is
necessary 1o consider the torque esnverter charging
pump, transmission, oil cooler, and connecting lines
as a complete system when running down the source
of trouble since the proper operation of any unit there-
in depends grestly on the sondition and operations of

the athers. By studying the principles of operation
tagether with data in this section, it may be possible
to correct any malfunction which may occur in fthe
system,

TROUBLE SHOOQTING FROCEDURE BASICALLY CON-
SISTS OF TWO CLASSIFICATIONS: MECHAMICAL AND
HYDRAULIC.

MECHANICAL CHECKS

Prior to checking any part of the system from a
hydraulic standpoint, the fallowing mechanical checks
should be made:

1. A check should be made to be sure all control
lever linkage is properly connected and adjusted at all
conhecting points.

2. Check shift levers and rods for kinding or restric-
tisns in travel that would prevent full engagement.
Shift devers by hand ot control valve, if full engage-
ment cannot ke obtained, difficulty may be in control
cover and valve assembly.

HYDRAULIC CHECKS

Befare checking an the torque canwverter, iransmis-
sian, and allied hydraulic system for pressures and
rate of cil flaw, it is essential that the following pre-
liminsry checks be made:

Check ail level in transmission. This should be done
with oil temperatures of 180 ta 07 FE. [82,2-93,3°CL
DO NOT ATTEMPT THESE CHECKS WITH COLD OIL.
Te bring the oil temperature to this specification it
is necessary 1o either wark the machine or "stall” out

the converter. Where the former means i impractical,
the latfer means should be employed as follows:

Engage shift levers in forward and high speed and
apply brakes. Accelerate engine half 1o three-quarter
throttle.

Hold stall until desired converfer outier temperature
is reached. CAUTION: FULL THROTTLE STALL SPEEDS
FOR AN EXCESSIVE LENGTH OF TIME WILL OVERHEAT
THE CONVERTER.

LOW CLUTCH PRESSURE

Cause
tow oil level.
Clutch pressure regulating valve spool stuck open.
Faulty charging pump.
Broken or warn clutch shaft or piston sealing rings.

b LR

Clutch piston bleed valve stuck open.

Remedy
Fill to preper level.
Clean valve spoo! and housing.
Replace pump.
Replace sealing rings,

Clean bleed valves thoroughly.

LOW CONVERTER CHARGING FUMP QUTPUT

—

Low oil level.
2. Suction screen plugged.

3. Air leaks at pump intake hose and connections ar
collapsed hose. [R-32000 only)

4, Defactive oil pump.

1. Fill 1o proper level.
2. Clean suction sereen.

3. Tighten ali connections er replace hose if necessary.

4. Replace pump.

OVERHEATING

1. Worn oil sealing rings.

2. Waorn oil pump.
3. Low oil level
4. Pump suction line taking air. [R-32000 oniy)

1. Remove, dizassemble, and rebuild converter assem-
bly.

2. Replace,

3. Fill to proper level.

4. Check oil line connections and tighten securely.

NOISY CONVERTER

1. Worn caupling gears.
2. Worn oil pump.
3. Worn or damaged bearings.

1. Replace.
2. Replace.

3. A complete disassembly will be necessary to deter-
mine what bhearing is faulty.

LACK OF POWER

1. low engine RPM at converter stall.
2. Sea “Overheating” and make same checks.

— 39

1. Tune engine check governor.
2. Make corrections as explained in “Owverheating.”



THEORY OF OQOPERATION

TRANSMISSION MODULATOR VALVE OPERATIONAL DESCRIPTION

Both directional clutch assemblies are contrelled by individual medulator valves. The pressure rise at side
“A” of the regulator spool is the same as that applying the clutch piston. Supply flow to the clutch and
modulator is limited by a flow limiting orifice. From this limited flow the regulator speol drains flow
to the vent port. The regulator spool restricis flow through the vent port to build clutch pressure at a pre-
determined rate. Once the vent flow is shut off, only minimal flow passes through the flow limiting orifice
to make up for normal spool and clutch leakages. Pressure on either side of the orifice is virtually ident-
ical and full regulated system pressure is applied at the clutch piston.

When forward direction is selected the oil under pressure enters the port on the “A" side of the regulator
spool. This passes through the dampening orifice. The pressure force on the spool area shifts the spoocl
to the right expasing the vent port. The time required to shift the regulator spool over te expase the vent
pert shows up as a pressure spike at the beginning of the pressure versus time chart.

The movement of the regulator spool is opposed by the regulator and accumulator springs.  This provides
an initial low pressure head of approximately 20 psi [137,9 Kpa] on the “A" side of the spool. This 20
psi [137,9 Kpal is represented as a horizontal line on the pressure versus time chart immediately foliow-
ing the spike. Gil flows through the regulator spool orifice due to a pressure imbalance, Pressure at side
“A™ is constanily 10 psi [68,9 Kpal higher than side “B” as a result of the added force of the side “B” spring.

The 10 psi [68,9 Kpal supply through the regulator spocl orifice gives a controfled flow rate. This con-
trolled flow establishes the tirme it takes to fill the accumulated cavity.

As the accumulatar cavity is filled, the accumulator spool is forced against the accumulator springs. As
the springs compress their force increases causing the hydraulic pressure in the accumulator cavity and
“B” side of the regulator spoal to increase. Pressure on the “A" side of the regulator spool inereases with
the opposing force on the “B” side.

This causes the rising slope in the clutch pressure versus time chart. The rate of this rise is controlled
by the accumulator spring force. Once the accumulator spool is stroked to its limit, pressure on “A” and
“B* side of the regulator spool is balanced since no flow passes through the regulator spoal orifice. The
regulator spool spring pushes the regulator spool to the left shutting off the vent flow. The cluich and
modulator pressure rapidly rise to the system regulated clutch supply pressure sefting. This is the vertical
line en the clutch pressure versus time chart,

The entire modulator sequence of events occurs in less than two seconds. The steady rise of ¢lutch pressure
increases the clutch driving torque which results in a smooth cutch application.

When forward direction is selected the reverse clutch and modulater are vented through the control valve
to the transmission sump. The reverse accumulator cavity is vented back through the requlator spool crifice.
To hasten the reset time of the accumulator, immediately preparing the transmission for a directional shifs,
full system regulated ciuich supply pressure from the forward conirel velve is directed to the spring cavity
of the reverse accumulator.

When reverse direction is selected the reverse clutch and modulator function through the same sequence of

events as the forward clutch and modulator. This same sequence of events also applies 1o the lock-up
modulators.
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32000 SERIES MODULATION

MODULATED FORWARD
CLUTCH PRESSURE
CHEGK PORT

-
FORWARD i

b

FROM SUPPLY

] FLOW LIMITING
[ ORIFICE
5y MODULATED
REVERSE
CLUTCH PRESSURE
CHECK PORT
TO FORWARD
CLUTGH

12 FLATE
MOCULATION

REGULATOR
SPOOL

SIDE B SPRING

SIDE B

REGULATOR SPOOL
QORIFICE

SIDE A

DAMPENING
GRIFICE

SYSTEM REGULATED

CLUTCH PRESSURE

MCDULATED
PRESSURE

PRESSURE

This pressure spike is time required for spoois 1o reast.
The spike pressure is used to guickly fill the clutch prassure supply
passages with oil.

MODULATED
TIME BASE—=

T
|
ACCUMULATOR | {
~----— SPOOLS t !
| i —
' ] "
N - |
— o
J:;_J: FROM SUPPLY ©
D) o
|| < o)==
] r O
B
T E’:’ R O O |§i
REVERSE 4 Worge o
MODULATOR I O hie O
T f:ﬁf: TR0
TO FORWARD e & (O
CLUTCH REGULATOR
SPOOLS
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ACCUMULATOR
SPRINGS

ACCUMULATOR
/CFNITY

FORWARD
MODULATOR

[ —~yENT PORT

[ PRESSURE PORT




COMVERTER HOWUSING TO TRANSMISSION
CASE SPACER USED ONLY WITH 12
PLATE CLUTCH PACK ASSEMBLY,

MODULATED VALVE ASSEMBLY

ITEM DESCRIPTION aTy. ITEM DESCRIPTION Qry.
1  Accumulator Valve Stop Plug ... ... ... 2 9 Regulator Spool .......... ... . L.

2  AccumuiatorValve Stop Plug 0" Ring. ... 2 10 Regulator Spring. . ...... ... ... ... ...

3 Accumuigter Spring - OQuter. .. ......... 2 11 Regulator Spool Stop Plug “0” Ring. . ..

4  Accumulator Spring - fnaer. . ... ... 2 12 Regulator Spool Plug. ................

5 Accumulator Valve Pin................ 2 13 Modulator Valve to Plate Gasket ... . ...

6 AccumulatorValve ................... 2 14 Housing Spacer Gasket...............

7 OPlug ... 2 15 Housing Spacer ...........couuv.an..

8 Modulator Valve Housing ............. 1
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T

=

REV. & FWD.

L

2ND I
3AD T

LOW |

4TH

FIG. A

.k\ 083 - .064
[1. 800 - 1.62 B26]

MODULATED FWD.
& REV. CLUTCHES

2nd & 3rd & NON-
FIG.B MODULATED FORWARD &
REVERSE CLUTCHES

FIG.C

J\ 048 - 049
[1.218 - 1.245]

LOW (1st)
CLUTCH

FIG.D
{4 SPEED ONLY)
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16 SCREW RING GEAR INSTALLATION PROCEDURE
(Nen-Ashestos Ring Gear)

Remove all burrs from flywheel mounting face and pilet boses. Clean the targue converter ring gear flywheel mounting surface
and the ring gear screw tapped holes with solvent. Dry thoroughly, being certain ring gear screw holes are dry and clean,

Check enging flywheel and housing or housing adaptor for conformance 1o standard S.AE. Ma, 3 -~ SAE J927 and J1033
tolerance specifications for pilot bores size, pilat bores eecentricities and maounting face deviations. Measure and record engine
crankshaft end ptay.

install torgue converter ring gizar ds shown,

NOTE: Assembiy of the ring gear must be completed within a fifteerr minute
period from start of screw installation. The screws are prepared with an spoxy
coating which begins 1o harden after installation in the fhywheel mounting holes, |f not
lightenad to proper torgue within the filteen minute peniod insufficiert screw clamping
tension wili result.

fristall backing ring and sixteen 116] special scrows ta approximately 08 inch 11,5 mim- of seated position. [t is permissible 10 use
d power wrench for this instailation phase. With a calibrated tarque wraneh tighren screws 3010 33 pounds feet of torque 40,7 -
447 MW.mi.

1o obtain mawmum effectiveness of the special screw’s locking feature, a mimirum time pericd after screw installation of
twelve (12) hours is sugyested before engine startup.

The special screw is to be used for ONE instaliztion anly. If the screw is rernoved for any reason it MUST BE REPLACED  Itis
recommended that the opoxy lefsin the flywheel hole be remowved with the proper tap and cleaned with solvent. Dry hede
thoroughty and ase a NEW screw for e installation,

Assernble torgue converter to engine fywhecl by stiding comverter inta position by hand before tastening housing attachment
serews. This may reguite more than one trial to match the drive gear toeth. Pulling the converter into position with housing
attachment bolts 15 not recommenderd.

Measure enging cranksnalt end play after assermoly o torque carvertern. This valiie mst be within arne thousandth L0071t of an
inch 10,0254mr of end play recorded (in Paragraph 420 before asserebly of 1o0qne converter,

802553 - 1.5 INCH [38.1] 16 SCREW RING GEAR KIT BU2554 - 1.5 IMCH (381! 16 SCREW RING CEAR KIT
1 243341 fargue Conwertee B Gea: i 28934 Turmns Comvermer Ming Gear
16 23288 Ring Gear Soraw 1.5 Inch (38 3 16 236758 Finey Goar Screwe 1.5 lach 38,11
1 2565 Irstailalion rstroetion Shoc 1 HAATRT Saciking By
1 B02ERL lestalizn o lnstroction Stigens

283767 Back:

g By aodinchied in BO2G53 Piog Gaar Koo Mgt be Shdoaed Seoate'y

Dirvonsions aie nonches - Dumensions in | arc mim.

SEE PAGE 45 FOR INSTALLATION ILLUSTRATIONS

SEE PAGE 50 FOR 32 BOLT INSTALLATION
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T BACKING RING

ENGINE FLYWHEEL

TORQUE CONVERTER
RING GEAR

RING GEAR SCREW

RING GEAR SCREW ENGINE FLYWHEEL
(16) 236288 1500 (38,1]

= N

f SEE PAGE 44

. FOR INSTALLATION
PROCEDURE AND
BOLT TORQUE

Y 2

, VIR
4 BACKING RING
{ 243767

TORQUE CONVERTER
RING GEAR 249341
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H
ZTUF«‘B]NE HUB SCREW \IMPELLER HUB SCREW

IMPELLER HUB & TURBINE HUB ASSEMBLY WITH BACKING
RING AND SPECIAL SELF LOCKING SCREWS.

CLEAN HUB MOUNTING SURFACE AND TAPPED HOLES WITH SOLVENT. DRY THORQUGHLY
BEING CERTAIN TABPED HOLES ARE DRY AND CLEAN.

INSTALL BACKING RING AND SPECIAL SCREWS TO APPROXIMATELY .06 INCH [1.5] OF SEATED
POSITION. WITH A CALIBRATED TOROUE WRENCH, TIGHTEN SCREWS 40 TO 45 LBS. FT. TOROLUE
[54.3-61.0 ®.m]. NOTE: ASSEMBLY OF IMPELLER OR TURBINE HUB MUST BE COMPLETED WITHIN
A FIETEEN MINUTE PERIOD FROM START OF SCREW INSTALLATION. THE SCREWS ARE PREFARED
WITH & COATIMG WHICH BEGING TO HARDEN AFTER INSTALLATION IN THE HUB HOLES. IF MOT
TIGHTEMED TO PROPER TORQUE WITHIM THE FITTEEN MINUTE PERIOD, INSUFFICIENT SCREW
CLAMPING TENSION WL RESULT. THE SPECIAL SCREW IS TO RE USED FOR ONE INSTALLATION
MMLY. IF THE SCREW IS REMOVED FOR ANY REASON IT MUST BE REPLACED.

THE COMPOUND LEFT IN THE HUB HOLES MUST BE REMOVED WITH THE PROPER TAP AND
CLEANED WITH SOLVENT. DRY HOLE THORQUGHLY AND USE A NEW SCREW FOR
REINSTALLATION.
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Caoaler inlet Cooler
pressure outlet pressura

Cooler
{ ( ] /' outiet temperaturs
Filter type "'A"
Use replacement element
: 21550z

Caoler Part “AQ™ DO NOT SUBSTITUTE

Port AP ) ~=~r..—r—ll
Ports “R' and ''J" are permanent reqlirements . j
and their instaliation is required in this area. ghgﬁtkggﬂt
L B

[1 Clutch pressure—-—-\ Part AR

Modulated forward

clutch check port
Port 'R'-

pressuie

Modulated reverse
clutch check port

Port "J"
temperature

From cooler

1o transmission

lube distributor
Port A"

A
Dl
l
|

Qil lavel chacks
: l upper
Q Iower\

; 5 %
|:ress. red. . : I !

valve

Fort "0O"

Fort "E

Port “J” Converter outlet temperature

Port R Converter outlet pressure

Port “T"" Checkpoint transmission forward clutch pressure
Port “*S" Checkpoint transmission reverse clutch pressure
Ports “J", “R"”, and "'DD" Used for field trouble shooting

PLUMBING DIAGRAM FOR HR 32000
W/12 PLATE MODULATION AND
AUXILIARY LUBE
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TO COOLER
FROM CONVERTER

COOLER

INSTALL GAUGE IN THIS LINE
FOR CONVERTER "QUT" PRESSURE*

CLUTCH PRESSURE
CHECK POINT"*

i CiL LEVEL

FROM COOLER TO CHECK PQINT

TRANSMISSION LUBE
DISTRIBUTOR

CHARGING PUMP
GHIL SUCTIGN SCREEN

32000 SERIES PLUMBING DIAGRAM

COOLER—_ .
n T

>t JEP) 70 COOLER
FE— j FROM CONVERTER

3

TYPE "A'" FILTER
USE REPLACEMENT
ELEMENT 215502
INSTALL GAUGE IN THIS DG MOT SUBSTITUTE
LINE FOR CONVERTER
“QUT PRESSURE"
CLUTCH PRESSURE
‘ CHECK POINT"*

| OIL LEVEL
) CHECK POINT

NOTE: ALL TYPE "A” FILTERS
USE CLARK FILTER REPLACEMENT
ELEMENT PART NO. 215502

00 NOT SUBSTITUTE.

FROM COOLER TO
TRANSMISSION
LUBE DISTRIBUTOR

CHARGING PUMP QIL
SUCTION SCREEN

32000 SERIES PLUMBING DIAGRAM
(WITH REMOTE FILTER)

*CONVERTER OUT 26 MIN.-70 MAX. PSI. [172-482 kPa] TRANSMISSION IN MELUTRAL.
PRESSURE Ol TEMPERATURE 180-2007 F. [82,2-93,3" C.]. ENGINE AT 2000 RPM.

+*CLUTCH PRESSURE 240-280 PSL [1654-1930kPa] — WITH PARKING BRAKE SET (SEE NOTEL OIL
TEMPERATURE 180-200° F. [82,2-93.3" C.], ENGINE AT IDLE {400 to 800 RPM], SHIFT
TRRU DIRECTION AND SPEED CLUTCHES. ALL CLUTCH PRESSURE MUST BE EQUAL
WITHIN 5 PS1. [34 kPa). IF CLUTCH PRESSURE VARIES IN ANY ONE CLUTCH MORE THAN 5
PSI. [34 kPa] REPAIR CLUTCH.

NOTE NEVER USE SERVICE BRAKES WHILE MAKING CLUTCH PRESSURE CHECKS. UNITS
HAVING BRAKE ACTUATED DECLUTCHING IN FORWARD ANO/OR REVERSE WILL NOT
GIVE A TRUE READING.

ALWAYS USE PARKING BRAKE WHEN MAKING CLUTCH PRESSURE CHECKS.
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32 SCREW RING GEAR INSTALLATION PROCEDURE
{Non-Asbestos Ring Gear)

Remave all burrs from flywheel mounting face and pilot bores. Clean the torgque converter ring gear flywheel mounting surface
and the ring gear screw tapped holes with solvent. Dry thoreughly, being certain ring gear screw holes are dry and clean,.

Check engine flywheel and housing or housing adaptor for conformance to standard S AE No. 3 — SAE 927 and 1033
tolerance specifications for pilat bores size, pilot bores eccentricities and mounting face deviations. Measure and recard engine
crankshaft end play.

Instail torque converter ring gedar as shown,

NGTE: Assembly of the ring gear must be compieted within a fifteen minute
period from start of screw installation. The scrows are prepared with an epoxy
coating which begins 1o harden after installation in the flywhesl mouenting holes. If not
tightened to proper torque within the fifteen minute period insufficient screw clamping
tansion will resull.

Install backing ring and thirty-twea (321 special screws 1o approximately (06 inch [1,5 mm| of seated position. It is permissible to
use a poweer wrench Tor thig installation phase. With a calibrated torgue wrench tighten screws 23 to 25 pounds feet of torgue
[31,2 - 338 N.m].

To pbain maximum cffectiveness of the special screw’s *ocking feature, a minimum time peticd after screw installation of
twelve 112) haurs is suggested before angine start up.

The special screw is to bo used for ONE installation only, If the scresve is removed for any reason it MUST BE REFLACED. It is
recommended that the epoxy laft in the flywhesl hole be removed with the proper tap and cleaned with solvent. Ory hole
thoroughly and use a NEW screw far re-installation.

Assemble torque converter 10 engine flywhael by sliding converter into posttien &y hand before fastening housing attachment
acrews, This mayv reguire more than one trial to match the drive gear teeth. Fulling the converter into position with housing
attachment bolts is not recommonded.

Measure engine crankshaft end play after assembly af torgue converter. This value must ke within one thousandih 1.001} of an
inch |Q,0254mm| of end play recorded in Paragraph #2) before assemily of torque conwverter,

802544 — 1.5 INCH [38,1] 32 SCHREW RING GEAR KIT 802547 25 IMCH (63,51 32 SCREW RING GEAR KIT
1 245785 lorsue Converiar Ring Gear 1 249765 Torcue Convertal Ring Gear
32 243970 Ring Goar Serewe 1.5 Ineh 381 Ky ZAN53 Ring Gear Serew 2.5 Inch 83.5]
1 BRZ550 Instatlation Instructor Skeot 1 02054 instuligtion [astracticn Sheet
802545 — 1.756 \INCH |44.4] 32 SCREW RING GEAR KIT BO2548 — 3.0 INCH [76.2] 32 SCREW RING GEAR K|T
! 2459265 Torgue Corverter Ring Goor 1 249065 Torgue Converter Ring G
32 244803 Ring Gear Serewe 175 Inen (44,4 32 236938 Tiing Gear Screwe 3.0 Incn | 76,2]
t 202650 Installation Instricton Shoeet : GU2bal instal- i Instraction Sneet
BO2946 - 2.0 INCH |50.8] 32 SCREW RING GEAR KIT BO2549 — MEB-32 SCREW RING GEAR KIT
1 249265 Torgue Converter Ring Gear ! 249785 Targne Converter Ring Gear
32 240318 Ring Gear Screw 2.0 Ircl 50,8| 3Z 4200697 Aing Gear Scraw M8 x 1.25
1 802050 Instollation Instruceon Sheet 1 202550 ‘nstallater Instruction 3heet

236937 Backing Ring Mot Included in Ring Gear Kit. Must bo Ordered Separately,

NOTE: The initial installation drive gear mounting kit includes a converter air breather. This breather is used on C & CL 270/C &

CL 320 converters only and is not raquired for the HR & LHR 28000:HR & LHR 32000 applications.

SEE PAGE 51 FOR INSTALLATICN ILLUSTRATIONS



ENGINE FLYWRHEEL

RING GEAR SCREW

TORQUE CONVERTER
RING GEAR

BACKING RING

RING GEAR SCREW
[32) 243970 1.500 138,71
(32) 244303 1.750 144 4
{32} 240318 2.000 50,8
{324 237153 2.600 '63,5]
{321 236938 3.000 176,21
{321 4200097 M8 x 1.25]

ENGINE FLYWHEEL

Ny BACKING RING

236937

TORQUE CONVERTER RING GEAR 249265

SEE PAGE b0

FOR INSTALLATION
PROCEDURE AND
BOLT TORQUE
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R32000 FRONT COVER GROUP

ITEM DESCRIPTION QTy
1 Flange NutCotter .. .. ... ... ... ... .. ..... 1
2 FangeNut......... ... ... ... .. . oo 1
3 FHangeNutWasher .......... ... ... . . . 1
4 Flange D" Ring ... ... . ... .. .. 1
B dnputFlange. .. ... ... ... ... . .o oo, 1
6 InputFlangeQilSeal ........ .. ... ... .. ... 1
7 Input Shaft Front Bearing Retaining Ring ... ... 1
8 InputShaftFrontBearing ... ... . ... ..... 1
9  Input Shaft Front Bearing Retaining Ring .. .. .. 1

10 PipePlug ... ... . .. 1

11 Front Cover & Tube Assembly .............. 1

12 "07RING .o 2

13 3rdSpeed Tube Assembly ... ... ........ 1

14 TubeClip.. .. ..o i 2

16  Tube Clip Screw Lockwasher . ... .. ... .. .. .. 2

18 TubeClipScrew . ... ... ... . 2

17 Reverse Tube Assembly .. ..... ... .... .. 1

18 Breather ....... ... ... .. ... 1

19 FrontCoverSleeve . ... ... ... .. ... ... 2

20 Front Cover Sleeve Lock .. ...... .. .2

21 Sleeve Lockscrew Lockwasher . . ... ... ..., 2

22 Sieevelockscrew .. ... .. ............... 2

ITEM

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

—53..

DESCRIPTION arTy
InputShaft........ ... ... ... ... . .... 1
Input Shaft RearBearing .. .. ............... 1
inputShaftGear ... ... .. .. . L. 1
Input Shaft Gear Retaining Ring .. ........... 1
TubeSleeve. .. ... ... . ... . 1
TubeSleeve. ... .. ... . . . 1
DetentSpring . ....... .. . ... .. 1
DetentSpring - .. ..o oo 1
Valve to Converter Housing Screw .. ...... ... 9
Valve to Converter Housing Screw Lockwasher 9
Control Valve Assembly .. ................. 1
Control Valve Gasket . . ................ ..., 1
DetentBall . ...... ... .. ... . ... ... ... 1
DetentBall ... .. ... .. .. ... 1
PipePlug .. .. oo
CovertoCaseScrew . .. ... ... ... ..... ... 4
Cover to Case Screw Lockwasher ... ... . 4
FrontCoverPlug .......... ... ... ....... 1
Front Cover Plug Gasket .. ................. 1
CovertoCaseScrew .. .................... 4
Cover to Case Screw Lockwasher ... ... ... 4



A-32000
ASSEMBLY INSTRUCTION ILLUSTRATION

e A/ ANGYONYLEN

. —

625 15,88
G455 16.38

View O——'kL':

Bearing |.D. chamfers to point
toward snap rings as shown.

Spacer used with
12 plate modulation cnly.



S>> >

Apply very light coal of Permatex No. 2 to O.D.
of alf oil seals before ass'y.

Gear to be assembled with long hub length to this
sSide.

Three clutches.6-cuter steel piales,-inner friction
plates, Assermble alternately, staring with cuter
steel plate.

See Elastic Stop Nut Torque Chart

Low clutch, 2-ouler steel plates, 8-inner friction
plates. Assemble allernately, starting with outer
steel plate.

Nates
A - Use Permatex & Crane Sealer only where
specified.
B. - All lead in chamfers for il seals, piston rings &
(O rings must be smooth & free from burrs.
Inspect at ass'y.

C. - Lubrisata all piston ring grooves & "O7 rings
with 0ii before ass™y.
D. - Apply very light coat of Fermatex Ne. 2 1o 0.0,

of all il seals before ass'y.

Lockwire to prevant loosaning

10%, Bearing shield out

Must be logse internal [it bearings, Mo. ©'3"' elched
on bearing.

> [>

{12 Plate Modulation} Two clutches,12-outer steel
plates,12-inner friction plates.Assemble alternately,
starting with outer steel plate.

Beartng shield in

E. - After assembly of parts using Permatex or
Crane sealer, there must not be any free or
excess material that could enter the oil oircuit,

F. - Apply light coat of Crane Sealer to afl pipe
plugs.

G. - Apply a thin ceating of grease between seal
lips on lip type seals prior to ass’y.

H. - Apply light coat of Permatex Nao. 2 to all thri
hole stud threads.

NOQTE: Metric dimensipons shown

in brackets { |.

View Q"
2 Places

Low Clurch Aeturn Springs,

ELASTIC STOP NUT TORGUE

E:nr!crwe side ot first apnng to be placed " THHEAL EIZE LE -FT. [}-m] -
e e stacket S et roverend o8 S R, T80 -2 | " 1098 - 271
AR | 200 - 250 [271.2 - 336.4]
View "5 R o0 - a0 | [4068 - 4745] |
1% - 12 400 - 450 [s+2,4 - B0 !
Foreegrl £ Reverse Cluteh Aetiuin Springs.
Goncave side of first spring o be placed
against clutck oiston. Remaining six washers of
each clutch 1o be stacked alornately reversed
as shown.
Torque Specitication for Lubricated
Grade 5 @ ! o PIF;.ted Screw Threads Grade 8 %

[Nom | FINE THREAD T COARSE THREAD FINE THREAD : COARSE THREAD
SIZE |A-FT [N-M] LB-FT {N-M] LE-FT L [N-84] LELFT . [N-M]

“sh2s | 91-100 | [123,4-1365] 82- 80 | [111,2-1220] 126141 | [173.6-181.4] . 115-127 | [1564-172.7]
s000 | 64- 70 [-_56.8— 949 | 57- B3 | | 77,3 - 854} 90 - 99 [122.1 -134.2] | BO- B8 | [10B5-119.3]
4375 | 41 a5 | [ 556- 61,0] 37- a1 | [ 50.2- 565] || sB- 64 [787- 867 52. &7 [706- 77,2]
a750 | 6. 29 | {953- 383 | 923- es | [81.2- 338 47- 41 | [ 502- 565 | 33- 98 448 - 48,8}

| 3125~ 16- 20 1 81.7- 271} 12- 16 [ 163- 21,6] | 26- 32 | 38.0- 43.3] 26 - 30 | 353 406} |
2500 | 3. 11 | w23 149 a- 10 [ 102 13.5] 11- 13 | 150 176} g9- 1 | 123- 149]
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MAINTENANCE AND SERVICE

The instructions contained hersin cover the dis-
assembly andreassembly ofthe transmissionin aseguence
that would normally be foilowed after the unit has been
removed from the machine and is to be completely
overhauled. It must also be understood that this is a basic
32000 transmission with many options. Companion
flanges and output shafts with and without disconnect

assemblies may vary an specific moedels. The units are very
similar to trouble shoot, disasscmble, repair and re-
assemble.

CAUTION: Cleanliness is of extreme importance and
an absoelute must in the repair and overhaut of this unit
Before attempting any repairs, the extenor of the unit must
be thoroughly cieaned o prevent the possibility of dirt and
foreign matter entering the mechanism.

DISASSEMBLY

Figure 1
Remove contrd valve bolts and washers. Bemove controb valve.
Use caution as not to lose detent springs and balls.

Figure 3
Remove front cover plug.

Figure 2
Remove companion flange nut, washer and "0 ring.

Figure 4
Remove bolts securing front cover to transmission housing.



Bl

Figure &
Remove front cover and forward and 2nd clutch.

Figure 6
Use a spreading type shap ring pliers to spread the ears on for-
ward clutch front bearing retainer ring. Rermove forward clutch
with pry bar.

'

Figure 7
If input shaft is to be removed, tap on threaded end of shaft,
remove inpwt shaft, gear and bearing.

See cleaning and inspection page.
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INSTALE INPUT SHAFT OIL SEAL IN FRONT
COVER AS SHOWN ON PAGE 72.

DRIVE GEAR

RETAINER RING

fe——————INPUT SHAFT

NOTE: LONG HUB OF
DRIVE GEAR TOWARD
RETAINER RING

Fiqure 8

Input shaft, rear bearing, drive gear and snap ring.

Figure 9
Install input shaft into front bearing.

Figure 10
Support converter housing with chain fall. Spread forward
clutch front bearing retainer ring and tap forward and 2nd clutch
assembly inta transmission case assembly. Be certain snap ring
is in fult position in ring groove,



Figure 14
Support front cover with a chain fall. Install alignment studs in
transmission case. Position front cover assembly on aligning
studs. Turn output flange to align clutch disc hub in clutch, Do
nol ferce this operation. With front cover in position against the
transmission c¢ase install cowver to case bolis. Tighten to
specified torgque.

Figure 11
Install 2ndd speed clutch pilot bearing.

LY

Figure 12
install transmission case gasket and 0" ring seals.

Figure 13 Figure 16
Install housing spacer, gasket and “0" ring seals. NOTE: Hous- Install companion flange, flange 0" ring, washer and nut. Tor-
ing spacer is used with 12 plate clutch modulation only. que nut to specified wrgue. (See elastic stop nut torgue chart).



NOTE: The disc spring packs are to be used as
complete assemblies and care should be taken
not to intermix the individua! disc springs with
disc springs in another clutch or disc spring
pack.

Each disc spring assembly is made up of
selected springs to precisely match each part
within this assembly. Failure to replace all
piston return springs can resut in unequal
deflection within the spring pack. The result of
this imbalance may adversely affect overall life

of springs.
Figure 17 - Service replacement assemblies are banded
Locate detent balls and springs in control valve. Position new together and must be replaced as assembly.

gasket. Secure valve with bolts and washers. Tighten to
specified torque.

BEARING SHIELD
MUST FACEIN

BCARING SHIELD
MUST FACE QUT

FRONT

BEARING SHIELD

BEARING 5H|ELD_/

MUST FACE COUT

———p
BEARING SHIELD
MUST FACE IN

SHIELDED BEARING INSTALLATION
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R32000 - C270/C320 EXTERNAL PLUMBING DIAGRAM

" Check peint “E”
Filler Assembly (see chart) Cooler intet pressure,

Check point “F"
Cooler outlet pressyre

Mate:
Line from pump must be connected \
ta “In" side of filter.

/Gheck point "G"
Line from pump to filter and s Cooler outlet temperature.
from filter to reg. valve.

/ Gil filler apening

Line from canv.
E to cooler and
cogler to lube
trans.

Pressure 1eg. valve. L
Check point “A" \ /— Clutch pressure ling
clutch pressure | / Trom Reg. Valve to
240-280 £5I [1655,0-19310 kPa) / Control Valve.

Install breather and -
adapter in highast o
converter drain [Qeation. 4

Check point "8
converter inlet prossure, —

/ :
Seleget lowest connection - j r
for gravity drain o trans.
," Qil scraen
II ‘
!
Check point "D" J
g::;n;?ir;zr ;s%tfi'__mﬁ;‘fé']r}e Suctien line from transmission
Check paint "C" converter SUmg 1 pump.
outlst prassura. Corwerter ~—Gravity drain—must have
putlel il ternp. 180°-200°F, continuous slope from
fB2,3°-83,3°C) converter lo transmission.
Transmissian in asutreal.
Operating specifications: Notes: . _
25 PSI [1720 %Pal minimum Hose line operating requirements.
pressure at 2000 RPM engine 1. Pressure Lines—Suitable for operation from
Metriz dimangions shown speed and a maximurm ot 70 PS| ambient to 250°F, [121,1°C] continuous operating
in brackets | . [483,0 kPal owtlet pressure temperaure. Must withstand 300 PSI [2068 kPal
with angine operating at continous pressure with 800 PSI {4137 kPa)
Note: Do not deviate any line size. ne-load governed spead. tntermittent surges. Ref. S.A.E. Spec. No.
J517,100R1 Hydraylic Hase Specification.
2. Suction Line—To be protectad fram collapse
by interwoven steal wira. Ref. SA E. Spac. Mo,
J517,100R4 Hydraulic Hose Specification.
FILTER ASSEMBLY CHART Suilable for operation from ambient tg
i 250°F. [121,1°C]. Continugus operating temperaturs:
. . Spin-on Type 3. Gravity Drain Line—Suilable for operation
Fifter Type| Assembly No. . Cartridga No. Assembly Mo Element from ambiont to 250°F {121,1°C] continuous
1533614 A 247055 operating temperature, Raf. 5AE. Spec. No. J517100R1
A Singie Can 218502 Single Element 24?05?_ - Hydraulic Mose Spacification.
234777 2468787 4. All Hoge Lines used must conf to SAE
B 215502 243622 orm 1 S.A.E.
Dual Can Dual Element Spec. No. H019 Test Procedure for High

Temp. Transmission Qil Hose.
5 See Lubrication Specificalions.
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PROPER INSTALLATION OF TEFLON PISTON RING AND PiSTON RING EXPANDER SPRINGS

NOTE: NOT ALL TRANSMISSIONS WILL HAVE TEFLON PISTON RINGS AND EXPANDER SPRINGS

Fill the oif sealing iing grooves with a good grade of grease, this will help stabilize the teflon ring and expander spring in the ring
groove for installation.

Position the expander spring in the inner groowe of the new piston ring, with the expander spring gap 180° from the hook joint gap
of the piston ring.

Carefully position the piston ring and expander spring on the clutch shaft in the inner most ring groove. Hook the piston piston ring
joint.

Repeat steps 1, 2 and 3 for the ramaining ring or rings making certain all hook joints are fastened securely.
Apply a heavy coat of grease ta the outer diameter of the rings and clutch shaft. Center the piston ring’s in the ring groove.
Before installing the clutch assembly in the front cover or converter housing it is recommended a piston ring sleeve P/IN's 241309,

297676 or 234765 be used to center all of the piston rings in their respective ring groaves. Use extreme caution to not damage
piston rings when installing the clutch shaft in the front wasnmission cover or converter housing.

USED FOR POSITIONING PISTON RING

PISTON_ RING OF PISTON RINGS SLEEVE 234265
SLEEVE . N
241303 OR 237576 / i\/ BEARING ]
‘Tﬁ_,. ;
! ; — L

CLUTGH SHAFT t '! ECLUTGH SHAFT
. !

UhiE - ‘ X
- . ﬂj | BEARING
PISTON RINGS __ PISTON RINGS

Be sure that lead in chamfer and
intersection of lead in chamfer to piston
ring bore is free of bums and nicks.

PISTON
HING GAP

248424

Piston Rin
9\?) \
RING GAP

248425
Expander Fimg

SPRING
SPRING GAP AND RING GAP \\ GAP
ARE 180" APART ‘
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1.060 +.007 [26.9 + 17]

Stake 3 places approx.
equally spaced.

After curing of Loctite,
2 f; < spead sensor bushing
NG _ must be secure with 40
© : Ft. Lb. [B4.2 N-m] torque.

1.390 +.007 [35.3 + .17]

Assemble Speed Sensor Bushing in housing to specified
REAR VIEW dimension with Loctite 262 and stake (3) three places.

SPEED SENSOR BUSHING INSTALLATION

- 62



OlL SEALING RING SLEEVE REMOVAL

NGTE: The following photos are not of the HR Converter
Housing but the sleave removal procedure is identical.

Figure 4
Use a sleeve puller like the one shown.

]

Figure 1
Remove clutch front bearing locating ring.

Figure 5

Sleeve being removed.

See cleaning and inspection page.

NOTE: When installing a new sleave it is recommended a prass
or a driver be used to prevent damage to the sleeve and be sure
the notch in the skeeve is alighed with sleeve lock notch. Install
sleeve Iock and capscrew. Tiohten screw 10 specified torque.
{See torque chart)

Figure 2
Rermove ofl sealing ring sleeve retainer screw,

Figure 3
Remove screw and sleeve lock.
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32000 TRANSMISSION CONVERTER DRIVE PLATE INSTALLATION

Measure the A" dimension (Bolt Circle diame*er) and order Drive Plate Kit listed balow.

ALIGMMENT HOLES

(1) DRIVE PLATE AND
WELD BUT ASSEMBLY

BOLT CIRCLE DA 4] INTERMEDIATE
DRVE PLATES

BACKING RING

“A" Dimension (Bolt Circle Diameter)

13.125" [333,375 mm) Diameter
Kit Mo, 802335

13.50” (342,900 mm] Diameter
Kit No. 802333

17.00° {431,800 mm] Diameter
Kit No. 802454

Each kit will include the following parts:
4 intermediate Drive Plates
1 Drive Plate and Weld Nut Assembly.
1 Backing Ring.
10 Secrew and Lockwasher Assembiy.
1 Instruction Sheet. -

TO FACILITATE ASSEMBLY, ALIGN SMALL HOLES IN DRIVE PLATES - SEE ILLUSTRATION ABOVE.

Position drive plate and weld nut assembly on impeller cover with weid nuts toward cover. Align intermediate drive plate and
backing ring with holes in impeller cover. NOTE: Two dimples T80 apart in backing ring rmust be owt ftoward engine flywheel}.
Install capscrews and washers. Tighten 23 to 25 ft. Ibs. tergue [31,2 - 33,8 N.ml.

SEE PAGE 65 FOR TRANSMISSION TO ENGINE INSTALLATION PROCEDURE



TRANSMISSION TO ENGINE INSTALLATION PROCEDURE

Remove all burrs from flywheel mounting face and
nose pilot bore. Clean drive plate surface with solvent.

Check engine flywheel and housing for conformance
1o standard S.AE. #3 - SAE. J927 tolerance
specifications for pilot bore size, pilot bore runout and
meounting face flatness. Measure and record engine
crankshaft end play.

Install two 3.50 [88,80 mm| long transmission to
flywheel housing guide studs in the engine flywhee
housing as shown. Rotate the engine flywheel to align
a drive plate mounting screw hole with the flywhee!
housing access hole.

Install a 4.00 [101,60 mm] long drive plate locating
stud .3760-24 fine thread in a drive plate nut. Align the
locating stud in the drive plate with the flywheel drive
plate mounting screw hole positioned in step Na. 3.

{pcate transmission on flywheel housing aligning
drive plate to flywheel and transmission to flywheel
houstng.

Install transmission o flywheel housing screws.
Tighten screws to specified torque. Remove trans-
mission to engine guide studs. Install remaining
screws and tighten to specified torque.

Remove drive plate locating stud.

install drive plate attaching screw and washer. Snug
screw but do not tighten. Some engine flywheel
housings have a hole located on the flywheel housing
circurnference in line with the drive plate screw access
hole. A screwdriver or pry bar used to hold the drive
plate against the flywheel will facilitate installation of
the drive plate screws. Rotate the engine flywheel and
install the reraining seven (7) flywheel to drive plate
attaching screws. Snug screws but do not tighten.
After all eight {8} screws are installed terque each one
25 to 30 fi. ibs. torque [33,9 - 40,6 N.m.]. This will re-
quire torguing each screw and rotating the engine
flywheel until the full amount of eight {8} screws have
been tightened.

Measure engine crankshaft end play after trans-
mission has been completely installed on engine
flywheel. This value must be within .001 10,025 mm]j
of the end play recorded in step No. 2.

MOUNT DiAL
INDICATOR

FLYWHEEL __
HOUSING

/
[

ENGINE —<'_

;

.':,l

1 1

it
[

!|| |
o

|

Lol

FLYWHEEL .- J--
PILOT BORE

g

H

IJ' .
%I_/

7 conveRTER

z E .
H ; HOUSING Mﬂ—.
J,-’ ) - !
- L AovedeEL | ! !
1. T ; 4™ STUD
;
.'l..
;
o
\ K
' ALIGHING
STUDS
.";

. FLYWHEEL
:] HOLSIKG

SPECIAL 5TUD, WASHER AMD
SELF 10CK NUT FURNISHED
BEY MACHIKE MAMUFRACTURER.

4 ; ;
FLYWHEEL ™ 2o | N
HOUSING o IR

.

FLYWHEEL -~

IMPELLER . o .
CoOvVER 3 : i
k\\,ﬂ il .'
. ! |
3 INTERMEDIATE .__v | ]y Ly
DRIVE PLATES "Jj‘" Lo .
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