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TOWING OR PUSH STARTING

Befora towing the wehicle, be sure to 6t the rear wheels off the NOTE: H the transmission has 4 wheel drive, disconnec! bobh
ground or disconnect the driveline to avoid damage o the trans-  front and rear drivelines. Beceuse of the design ol the wdradlic
mission during towing. system, the engine canmot be started by pushing or towing.
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FORWARD

This manual has been prepared 1o provide the customer and the
maintenance personnel with information and  instructions  on the
maintenance and repair of the SPICER OFF-HIGHWAY COMPONENTS
DIVISION product.

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

In order to become familiar with the various parts of the product, ils
principle of cperation, trouble shooting and adjustments, it is urged that
the mechanic study the instructions in this manual carefully and use it as
a reference when performing maintenance and repair operations.

Whenever repair or replacement of component parts is required, only
Spicer Off-Highway Components Division-approved paris as listed in
the applicable parts manual should be used. Use of "will-fit® or non-
approved parts may endanger proper operation and performance of the
equipment. Spicer Off-Highway Compeonents Divison does not warrant
repair or replacement parts, nor failures resulting form the use of parils
which are not supplied by or approved by Spicer Off-Highway
Components Division. IMPORTANT: Always furnish the Distributor
with the serial and model number when ordering parts.
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TRAMNSMISSION ASSEMBLY

The transmission and hydraulic torque portion of the power frain enacts an important rele in fransmitting
engine power 1o the driving wheels, In order to properly maintain and service these units it is important
tg first understand their function and how they cperate,

The transmission snd torque converter funclion together and cperate throvgh a common hydraulic system.
It is necessary to consider both umits in the siudy of their function and operation.

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

Basic Design Silhoystie

Comaarter Group

Corverter and Transmission Case Group
Reverse and 3rd, Forward and 2nd Clutch Group
Lenwr 11581 Cluteh and Output Group

Repulating Valve, Charging Pump end Filber Group
Contrl Valve Assambily

Axba Digconract and Mechanizal Pasking Brake
Assembly Instruction

Ring Gear Installation

Cluich and Gaar Arrangemeant

Thres Spead Power Flow

External Plumbing

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

The R Model consists of a separate torgua convarier, mounted fo the engine with the powershift frams.
mission rﬂmn‘llﬂj mounied and cannected o the torgue converier with a drive shafi.

The HR Model consists of a torque converter and powershifted transmission in one package mounted directly
o the engine.

The MHR wersion is a mid-mount forgue converter and transmission assembly connecied to the engine by
rmeans of a drive shaft. (See Fig. A for basic design silhoueite.)

The shifi control valve assembly may be mounted directly on the side of the converter housing or front
fransmission cover, or remote movnted and connected to the transmission by means of fleaible hases. The
function of the contral walve aii-arnl.'llf i be direel ail wnder pressure 1o the desired directional and :.p.[d
clutch. A prl:wj:inn. is made on certain maodels 1o newlralize the transmission when the bBrakes are |pp|ig|;|_
This I3 ascamplished through uvse of & brake actuasted shuteff valve., The speed and direction cluich assem-
blies are mounted inside the fransmission case and are conngcted fo the output shaft of the converler either
by direct gearing or drive shafl. The purpose of the speed or directional clutches is to direct the power
flow through the gear train to provide the desired speed range and direction.

An axle disconnect s oplional and is located on the autput 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 oll from the fransmission sump through the
removable oll suction screen and directs it through the pressure regulating valve and oil filter,

The pressure regulating valve maintains pressure to the fransmission control cover for actuating the direcs
tion and speed clutches. This requires a small partion of the total velume of oil vsed in the system. The
remaining wolume of oil is directed through the torque converter cirguit 1o the oil cooler and returns to
the framsmission for positive lubrication. This regulator valve consists of a hardened valve spool operating
in a closely fitted bore. The valve spool is spring loaded fo hold the valve in a closed position, When a
specifle presswre b8 achieved, the valve spoal woarks against the spring wntil a port I8 exposed along the
side of the bore. This sequence of events provides the proper system pressure.

After enfering the converter housing the oil is directed through the stater support to the converter blade
cavity and exits in the passage between the turbine shaft and converter support, The il then flows out of
the converter 1o the oil cocler. After leaving the cosler, the all is directed to a fitting on the fransmission.

Then through & serles of iubes and passages |ubricates the transmission bearings and clutches. The ail then
gravity drains to the fransmission sump.

The hydraulic torque converter consists basically of three elements and their related parts to mulliply engine
targue. The engine power Is franamiiied fram the engine flywheel to the impeller slement through the
impeller cover. This element is the pump portion of the hydraulic torgque converter and is the primary oom-
ponenl which starts the all flowing lo the oiher components which results in terque multiplication. This el-
ement can be compared to a centrifegal pump in that it picks up fluid at its center and discharges ar its cuter
diamatar.

The torque converter turbine is mounted cpposite the impeller and is connected to the outpul shaft of the
tarque converter. This element receives fluid at its ovter diameter and discharges at its center. Fluid direcied
by the impeller cut into the particular design of blading in the furbine and reaction member is the means
by which the hydraulic torque converter multiplies terque.

The reaction member of the 1erque converter is located between and at the center or inner diameters of the
impaller and turbine elements. 113 function is to 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 tarque to its designed maximum multiplication ratio when the out-
put shaft is at zero RPM. Therefore, we can say that as the cutput shaft is decreasing in speed the torque
multiplication is increasing.

The shift control valve assembly consists of a valve body with selectar valve spools. A detent ball and spring
in the selector spool provides ene pesition 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 directionsl cantrol lever in neutral pesition, oil pressure from the regulat.
ing valve it blocked at the control valve, and the transmission is in neutral. Movement of the forward and
reverse spool will direct oll, under pressure to either the forward or reverse direction clutch as desired.



When either directional clutch is selected the oppasite cluteh is relieved of pressure and wents back through
the direction selector spoal, The same procedure is vsed in the speed selector.

The direction or speed clutch assambly consists of a drum with infernal splines and a bore to receive & hy-
draulically actuated piston. The piston is “eil tight” by the use of sealing rings. A steel disc with external
splines is interted inta the drum and rests against the piston. Mext, a friction disc with splines at the inner
diarmeter is inserted. Discs are alternated wntil the reguired total is achisved, A heavy back-up plate is then
inserted and secured with a snap ring. & Hub with ©.D. splines is inserted into the splines of discs with
teeth on the inner diameter The dises and hub are free to increase in speed or rolate in the spposite direcs

tion as lang as no pressure is present in that specific clutch.

Te engage the clutch, as previgwsly stated, the cantral valve is placed in the desired position. This allows
il under pressure to Flow from the conirol valve, Ihrnugh a tube, o a chosen clutch shaft, This shaft has
a drilled passageway for oil wnder pressure 1o enter the shaft, Qil pressure sealing rings are located on the
cluteh shafs, These rings direct gil under pressure fo & desvired clutch. Pressvre of the oil forces the pletan
and discs against the heavy back-up plate, The discs, with teath en the outer diameter, clamping against
dises with teeth an the inner diameter, enables the hub and cluich shaft to be locked together and allews
them o drive a3 a unlt.

There are bleed balls in the cutch piston which allow guick escape for oil when the pressure to the piston

is released.

R-32000 HR-32000 MHR-32000

FIG. A
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HR32000 CONVERTER GROUP

ITEM
1 Bearing Support Screw . ............

Bearing Support Screw Lockwasher. . .
Drive Gear Snap Ring .....000vuns
Pump Drive Gear Bearing ........
Pump Drive Bearing Support, ... .....
Pump Drive Gear ............c.....
Turbine Sheft Gear......cccceem2142
Turhine Shaft Gear Snap Ring .......
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Charging Pump Drive Sleave. ... ... ..

o

Pump Sleeve Snap Ring ............

-
all

Valve to Housing Gasket. . ..........
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Valve Body “"0O" Ring . .. ...ovveennn.
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Yalve Body "0 Ring . .o v oo vvvnnnsns

—
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Charging Pump & Oil Filter Assembly . . .
Valve Body "O" Ring . .....000venuns
Turbine Shaft Bearing ....ovvvnannns
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Turbine Shaft Piston Ring...........
Turbing Shaft
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Stator Suppomt oo vvrrrnrrrrrrrraas
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Stator Support Screw Lockwasher. . ..
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Stator Support Screw
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Piston Ring Expander Spring ........
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Impeller Hub Gear Snap Ring........
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o

Impeller Hub Gear . ..ovvvvnnnnnnnns
Oil Baffle Oil Seal..................
Oil Baffle Seal Ring .. ....0vvvvnnnns
Ol Bafflo.s.ivisvivinicnnnnaa

il Baffle Retainer Ring. ............
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DESCRIPTION aTy.

ITEM DESCRIPTION aTy.
30 Hub to Impeller Screw. ............. 12
31 Impeller Hub Screw Backing Ring . ... 1
32 Impeller....connnsnnnnssssssssssss 1
33 Impeller Hub “0” Ring ............. i
34 ImpellerHub....... ... .. . ...... 1
35 Impeller Hub Bearing. . ............. 1
36 Bearing Snap RiNg .« ccivivisssnssss i
37 Reaction Membear Spacer . .......... 1
38 Reaction Member............ 1
38 Reaction Member Snap Ring ........ 1
40 Turbine Hub .........ccc00eueennn. 1
41 Tubing ...........cccivueenun. 1
42 Turbine Hub Backing Ring .......... 1
43 Turbine Hub Screw ................ &
44 Impeller to Cover "0” Ring.......... 1
45 [mpeller Cover ....coovivnvivanssans 1
46 Impeller Cover Bearing ............. 1
47  Bearing Cap to Impeller Cover 0" Ring 1
48 Bearing Washer ......ovvviviiiiian 1
49 Bearing 3napRing................. 1
B0 Impeller Cover Bearing Cap. ......... 1
E1 Impeller Cover Sleeve .. ............ 1
62 Ring GeerScrew .................. 18
B3 Plain Washer, .. ................... 18
B4 Flywheel Ring Gear ............ 1
65 Bearing Capto Impeller CoverScrew ... 10
56 Bearing Cap to Impeller Cover

Screw Lockwasher................. 10
&7 Impeller 10 Cover SCrew ......0000.. 24
58 Impellerto Cover Screw Lockwasher . 24



COMVERTER HOUSIMG TO TRAMSRAIL U
CASE SPaCER USED OMLY wITH 17
FLATE CLUTCH PRCK ASSEMBLY.

Figure C
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HR32000 CONVERTER & TRANSMISSION CASE GROUP

DESCRIPTION
Pipe Flug.. .
Cormventar Huualng Anaambl?

Corvertar Housing to
Fromt Cowar Scraw Lockwasher. . ... ... 0.0

Converter Housing o Front Cover Scrow., . ... ... ..
Tube SHEVE, .. oo cvrrmr i m e
Convarter Housing Sledva, | BEE s mEEEs  maE =P
Ehiﬂuﬂrh&fHﬂuSlng.ElEﬂELuH! == smEmas s
Canvertar Housing Slesve Sopew L-:remaahaf.
Convertar Howsing Sleeve Screw . .
Conwartar Howsing Sleeve Screw ., e
Convarter Housing Sleave Scraw Lu:H:;lmaahaf ..... .
Convartar Houslng Sleewve Lock. ... 00000 .
Convartar Housing Sleava . . ... .,
Braathar . ... .

Streat EIl. .
Bmﬂ'lmHﬂhn:quElmhqu. e
Tube S, . .. . o e e e

Pl Plil..ccccicansfacisaipaisisaisannrdsns=

Conmverter Housing 1o Transmission
Housirg Screw Lockwasher. ., .. ... ... ... . oL s

Converter HEILEH"Q 1o Transmission
Housing SO, ., ...c00cieeceriosmnenanonan

Converter Housing 1o Transmissian
Houging Lockwashar . .

Corventes Housing 1o Trmun'haaiun
Housing Sorew . . ..

LubETuhaHamng E-I::IENLDEHI\'-EBITB[
Lube Tube Retaimmg Screse. ... ..o oo
Sucton Tube “0“ Ring. . ... oo
Suctlon Tube Spacer Ring. . e
Suction Tube Assamily. . ; i a0 s
Suction Tube Retsines S-EI'EIH L-:u:.k'-\'asl'-ar.. ;
Suction Tube Retedner Screw. .. . .

Tube Clip Screw ..
Tub&ﬂllpﬁﬂrmlmhwm .
Tube Clig. . .
F:au'armTubaAmnHy
Ravarsa Tula “0" Ring.
Lube Tube Raetainer Scresv . .. ... .. 00 cvner e
Luba Tube Ratainer Scraw Luc.l-v.'-wshcf. .
Lubs Tuba Assembly, ...,
Tube Clip Scresw, ... cov e virnrarronraransas
Tube Chp Screw Lockwashar.

Tuba Clip....... .

Ard Spead Tuba. ............

3rd Speed Tube ™0™ Ring.. ... s
ke Ol Supply Tube. ... .00
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DESCRIPTION

Clutch Pressure Tube "0" Ring. . ... 0o icnenn
Tubs SI08WE. . ..o vnia i
Lenw Speed Clutch Prossure Tube. ., o, ., oo, ...

Transmission Case o Comerter
Housing Screw Lockwasher, ... o oo ons

Transmission Casa o Comeerter
Houging SoMwW. , .........c.coimiioieninnnnns

Rear Covar Dowel Fm. ... ... ..o e
Aear Cowvar. .

Rear Cover 1o Tlmm‘-m-m C.ana
Screw Lockhwasher. . .

HearmemTranammmnnﬂmaEum -
Riear Cover Pipe Plug. ..o 000o0 oo oia oo
Rear Covar 1o Case StwdMut, .., .. . ... ... ...
Rear Covee to Case Sted Lockwasher
Chutch Pressure Tube “0" Ring. . ... ..............
Tubue Shedne, T
Raar Cowar 10 Trarnsmission Case Gasket. . . ... ...
Rear Cowver toCase Swad. ... ... ... ... .....
Magnetic Drain Plug. . ... .. ... ... ............
il Lewal Plug. . e
il Lewal Plisg.
Trumnuﬂntau.ﬁ.mamull,'
Surean.ﬁ.&aanﬂvﬁmkm........................
Serean dssambly. . o L
Suction Tube. ..o oo o e
Suction Tube Clip Washar .,
Suction Tube Clip.. ............000
Suction Line SOms. . ... e e e
Suction Line Washar, .. ... ... . i i rnn
Suction Line “0" Fing . . e
El.u;lu;nTuh:El'lewl e
Cormmerter Housing 1o Transmissian

Case Gasket

il Baifke . .
mNmrﬂmslrgﬂdﬁmehm
dth Speed Prasgurs Tubs “0° Fllng..-.......-..-..
Loy Spesad Pressure Tube 07 Ring. .. ... ... ... ...

Conearter Housing to Transmission

Comwerter Housing b Trarsmission
Case Spacer (12 plate clutch pack anlyd. ... .. ... ...

Front Cover Oil Seal. .. ... ..o
Comeerter Housing Front Cowves ... ... . ... ...
Comverter Houging Front Cover Gasker. . ... ... ... _.
Hose Fiing .. ... ... ..o
Hiose IO . . o .o

ITEMS B1 THAU B& FOR MHR ONLY.
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R OR HR32000

REVERSE & 3RD & FORWARD & 2ZND CLUTCH GROUP

ITEM DESCRIPTION
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Reverse & 3rd Cluteh Shaft Pisten Fling ............

Fiston Ring Expandes Springs . .

Front Bearing Retainer Ring . .

Reverse & 3rd Shatt Front Elurlng. F.I'u:l HBIE
Rewerse & 3nd Shat Baaring End Plate Ball.
RAewerse & 3nd Shatt Frant Bearing .

Frons Bearing Retainer Ring . .

Clunteh Drven Gear Bearing - Shreh:l h

Elumhnmnﬁauﬂwsrﬂnw

Clutch Driven Gear . . e
Cluteh Hut Oil Baffle Fl'i'ng

Spring Retainer Snag Ring .

mmhnmﬁuﬂmsmnm

Cluteh Driven Gear Bearing . .
Spring Retainer Snap Ring .

S-prlnnﬁnﬂlnhﬁwﬁi‘lgﬁmmer R R
Spring Retainer ......... B EEE B EEE O E TR
F"Eﬂl;nﬁﬂumﬁpm-g.........-.......-.........
SpringRetamer ... ... ..... 0.
End Flate: Raetainer Ring . T T e o, T
End Flate - H::'Hr:-tl:ll.m:h L S R T o
mderﬂin;-Hw:eEIuh:h

Chutch bnneer Dise - Reverse Cluteh
Clutch Piston Assemibly - Reverse Eluh:h
Cluich Piston Outer Saal

Faverse B 3rd ClutchDruem . .. . ... ... rcnnena-
OuchPistonOQutarSaal .., .. ... ....ciecimnncas
OuchPeton-3sd Cluteh .. ... ... .o miminaen.
Clutch lrner Disc-3nd Clutch .. ... ... ... ... ..
Clistch ODuter Disc - 3rd Chuldch .. ... ... eornnnonn.
EndPlabe-3nd Clistich , ., . ..o i
EndPlate Fetaingr Ring . .-cocvscvacnnranrarinnas
Bt Pkl oot e e e e o
P‘imnﬂutumﬁpling.....-....................

Spring Retainar
Spring Retainer Snap Hlnu th-mr

Spring Re@iner SnapRing .........c000000

Jrd GearBaaring .. ...ccniiiiinianian
Jrd Gear Baaring SnapRing .. .....000000
EIuhuhHubDiBafﬂaFﬁng.... I —
Jrd Gear .
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Reverss & 3rd Shaft Rear Beating ... .......
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ITEM DESCRIPTION
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924 Piston Ring Expandar Springs . .. ... ..o ... oo

Lowe Clutech Drive G, . . ... cvnvrvnrnranrananna
GearRataining Rimg . ......c00nvernerannmrianaans
Elub:hl'lj:rﬂiﬂaﬂhl‘llm.. e DS e i = e S
2nd Gewr Fotainar Aing . ....oonvavimrinininnans
2nd Gear Retainer Ring Retainer ., ... A
2nd Gear Retainer Ring Rotaingr Enap Hm-u

Spring Aetasinar Snap Ring . S
Spring Aetaner Snap Ring R-Hainur e
Spring Retaine .....cooniaviaranraraasanianans
Prsion Return Speing ..o cvavnarnrsaransarinnans
Spri'gl:ll:ln'm:r..................... e e e
End Plate Retaing Ring |

End Plate - 2nd Clutch . .
Cluteh Ouneer Dise - El'rﬂﬂlllﬂ'l
Clutch lmnér Disc - Endi:h.llo:h....................
Clutch Piston Assembly -2rd Clutch. . .. .. ..., ...
Chubth Piston Qutéer S8al .. ... ....c0cvvcecrarnnens
Cluteh Pston Inner Sa&al ... ... ... .......
Forevand B 2 Cluteh Dreesy . L ..o oot
Clubch PiEtan Inner S&al | e T e A e
L‘h.rl;-u:th-h:nDun:rEnal . e
Clutch Piston Assembily - Fcn.u-l:ll:luh:h T
Cluteh Outer Disc - Forsvard Cluteh . T—
I:I.rl:-thlnrufll'li::-Fn-rw.lrdEIutth................
EndPlate-Formard Chudch. ... ... ..o innn i nns
End Plate Retaimdr Birg . ...ccoonvcvmrrnransnnss
Spring Atainer Snap Fing .......co000eranrnan,
S ) RS S —
Sgring Aetaingr Snap ng HHz-H

Spring Retainer Snap Ring .
MDrnﬂﬂiGﬂHEHﬂngEnq}leg IR
Cluteh Hub Oil BaMle Ring - . S e e bl
Forward Cluteh Driven Gear . ... ... ... . ...
murmﬁmﬁwummﬁum
Clhutch Driven Gear Bearing -ShieldIn ... ..........
Front Bearing Locating Ring . .
Fonerird B 2nd Shatt Front Beanng . .
Foremrd B Ind Shatt Baaring End P‘IHE HHI
med&hdamﬂﬁuntﬂmEMFhue
Fmtﬂn;irhgﬂ:lﬁ::ﬂin;........-.-....
Forveaed & 2nd Shaft Piston Ring - .. ..-.0cvvvneens
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R OR HR32000 LOW (1ST) CLUTCH & OUTPUT GROUP

DESCRIPTION

Levw Speed Cluteh Shadt Filot Beanng .. ...........
2nd Gear Bearing End Plate ... ... .. .. ...........
2nd Gear Bearing . . T e
Burlrrgﬁ'aur-'qﬁmgﬁm ST S
Lmﬁnmﬁurﬂumqﬂum&ﬁmg
Lmﬁﬂudﬁurﬂuﬁrqm-p-....-..-......
Clusteh Hukbs 06l Ballle Rirg . .

Spieng Retaining Ring H&ume-
Spring Retaining Ring .
Fiaton Return Dise Spr-'gs

Peztonn 1 Fiston Return Disc &n‘lgu Ep.m::l'.. I ——

End Plate Retasmas Ring .

= ) VIS, 1SS T .
B T 0

Clutch Outer Disc .

Clutch Piswon
Eluu:hHamnthneuSeal
ﬂuthmnmﬁsﬂ...-....-..-..
Low Speed Chutch Dram ... .. ... ... ... .. ...,
Loww Speed Shatt Rear Basring . ... ... ... .. ...
Ty [ - ————————————————————
Raar Bearing Ratalmer Plase . . ... .. .. .........
Hauﬂmmgnmalmﬁuaﬁﬂm
Rear Bearing Cap Gasket ... .. ...................

Ripar Bearing Cap . . 3 g

Hﬂﬂmmﬁmsmmlmhwnmg
RearBaaring Cop Plug .. .. ... ... .00 oo
RAear Baaring Cap 07 Ring .

Clutch Shaft Piston Plug .
Low Spaed Shaft HHrBaarmg I.u-nm]r'g FIIr1|;|

Hﬂmﬂmﬂmmlmkwmr :
BHHWCIJED?NLDEH\HHHF
Idler ShaftBearing Cap .. ......................
Idipr Shaft Bearing Cap Gasket . ... ..............

Ieller Shaft Mut .

Fhulhﬂmnl.muﬂlru
HI-IrEh-ultFl:urBuunml.mhhul.......-....
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DESCRIPTION

Rear Bearing Cap Oil Seal |
Rear Bearing Cap Screw |

HlﬂﬂurlrrgﬂhpE.mem:h:f T T

Rear Bearing Cap . .

Fhuﬂﬂﬂrirrgﬂap"ﬂ"ﬁing.................... "
Resr Bearing Cap "0 " Ring .. ... . covvvnrinrnnrany
Pl BT LU s 5 s o6 i i w d wEE
D BB L0 - o voasvsowm amiinam s i sssidn
TR BT I & s s i ot o b i
Outpud Shalt Gear Spacer . ..o ... .. ... ..., -,
IR B & v o i R R
Froft Basmng Come . ... ... ooucivcnereeranrnrnns
Frofit Besimg CUp - .. .o cvccvciicreirerarne i
Front Bearing Cap "0 Rimg . .............ccuo.a.

aTy.

Badiing Cop BT . . . cocivcnc i e

[ T L

Frant Baaring Cap Oil Seal _
Frant Bearing Cap Scraw

Fmﬁeumgﬂapﬁcmwm:hwuha Bftiiy it e Ay

Bearing Rewgines Ring .

icdler ShaM FrontB&anmg ... ......crvcvnnranannas

mbarsmnﬁaan:a-,r
Idler Shatt Gear .

Bare Plug Innmml]

munHHnlﬂmmmmuﬁm

il Sl .
I:Iumulﬂ.unl;a
Chitput Flargs * D H1r1|;

EhJu:mFLunguWMu..-.-..-....
l.‘.lu.lmmﬂam;a-rﬂn

Hauﬂamnut.un

Hau'ﬂamnql:anﬁ-umemhwamEl

R Bearing Cap Scraw

SpeadoDriven GBBEF. ... ...ccociviniininnnesns
Spenco TubaMNUE . ... .cociuicivasariminninnans

Aear Bearng Cap Screw S

Hw&amt&nﬁnmlmhwnﬂu....

,, .. .
B - T e S e T e e B I O e |

;.—n-n-n-n-n-n-n-n-n-n-n.h..h.-l-l



FUMF ORIVE SLEEVE
PCREATION

Figure F

Pliss® [
(BT TR

&
L____E;



PRESSURE REGULATOR VALVE, CHARGING PUMP & QIL FILTER GROUP

ITEM DESCRIPTION aTy.
1 Charging Pump Drive Sleeve......... 1
2 Pump Sleeve Snap Ring ............ 1
3 Valve to Housing Gasket............ 1
4 Valve Body "O" Ring............... 1
5 Valve Body "0" Ring . .............. 1
B PipePlug...coosverssnnsssansnnnns 1}
7 Safety Vahle Seat...........c.0000. 1
B Safety Valve Spacer.........co0004. 1
9 Safety Valve Plunger ............... 1
10 Safety Valve Spring .. ......ccovve. 1
11 Valve Stop "O" Ring ..« .cvvvvvvnnns 1
12 Wolve S10P: s svsvwvnansnnnsnnnnnns 1
13 valve Stop Roll Pin . ........c000ea 1
14 VYalve Stop Roll Pin . ...ooviiiinnaas 1
16 Walve BB, o ocmcii se si e s mmwas
18 ValvaStop "0" Ring ......cccvvvne. 1
17 Valva Plston .......cccoccnccaannnas 1
18 Valva Spring - Inner..........000002- 1
19 Valve Spring - Outer ..........0...- 1
20 Valve to Converter Housing Stud.. .. .. 4
21 Valve Body to Pump Gasket . ........ 1
22 Pump Body Snap Ring. ............. 1
23 Thrust Plate & Bearing Assembly... .. 2
24 Pump Driven Shaft Assembly ........ 1
25 Charging Pump Housing ............ 1

ITEM

26
27
28
29
30
a1

32
33
34
1
36
37
38
29
40
41
42
43
44
45
46
47
48
49
50

DESCRIPTION
Walve to Housing Stud Lockwasher . . .

Valve to Housing Stud Mut . .........
Thrust Plate & Bearing Assembly. .. ..
Wave Spring.........cc000

Pump Shaft Seal..............c000..

Pump to Filter Adaptor
Serew Lockwasher. .. ... ... .......

Pump to Filter Adaptor Screw. .. ... ..
Pump Drive Shaft Assembly .........
Pump Drive Shaft Oil Seal..........
Pressure Regulator Valve, ...........
Valve Body Roll Pin........

Valve Body "O" Ring..........
Pump ta Filter Gasket ..., ...

Filter Adaptor ........... . 0000 unans
Filter Adaptor Plug........

By-Pass Filter Disc Spring. . .........
By-Pass Filter Dic...............
By-Pass Filter Disc Seat .. ..........
Filter Seat Retainer Ring. ...........
Filter Housing "0" Ring. . ..vvvvvraas
il Filter Element Assembly .. .......
Qil Filter Element Spring. ...........
Filter Housing., , . .« s ssccccerey

Fipe Plug: s covsvsnsssssssssrsrss

Optional Adaptor for Remote Filter . . .
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CONTROL VALVE ASSEMBLY

ITEM DESCRIPTION

14
15
16
17
18
19

20
21

B | <
Dil Saal Retainar Ring......ccc00uus
Qil Seal Retainer Washer ...........
Forward & Reverse Valve Spool. .. ...
Control Valve Gasket...............
Detent Spring....... cEEREE R R R
Datent Spring . ...coovvvvnnnnnnnnss
Detant Ball - ....coos0csvssnsnnnnns
MNeutral Switch .. ... oeaans
Demtant Ball : sonce e v e ssssiwmmnsan
Valve Housing Plug .. ...ooiuvwusses
Valve Housing Plug "0 Ring........

Dwvershift Spacer Mot on all models). . . .

Control Valve Housing. ... ..

Detent Spring Flug. . ..o cvcvvvvvnnas
Detent Spring Plug Washer. .. .......
Deatant SEAND ..o rnnanansnns

Valve to Adaptor Housing Screw ... ..

Valve to Adaptor Housing Screw
Lockwasher. ....couevnuneeen-

Speed Selector Spool Plug..........
Speaad Selactor Spool ........c.0000

ITEM DESCRIPTION

22
23
24
25
26
27
28
29
30
a

3z
33
34
5

Overshift Spacer [Moton all models). . . .
Oil Seal Retainer Washer . .........
il Seal Retainer Ring . ............
| ]| T e

Band Seal .........

IO s

Figures A-B-C & D are various declutch options.

44
45
46
&7
a8
49
50

Adaptor Screw . ..........cc0000nns
Adaptor Screw Lockwasher..........
Valve AdBplor......ccoovvevsnsnss
Valve Adaptor Gasket .............
Adaptor Screw . ......... 0000 i
Adaptor to Plate Gasket ...........

Vaelve Adaptor Plate . ..............

4
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AXLE DISCONNECT

............. L]

ITEM DESCRIPTION aTy ITEM DESCRIPTION
1 Disconnect Housing Capscrew . . ............ 4 9 Dotent Ball............00...
2 Disconnact Housing Capscrew 10 DetentSpring...............
I T e 4

11 Shift Ral...:cisarrnasnsrnay
4 Disconmect Housimg. ..........cociaiiinnan i

12  Shift Rail il Seal. . ..........
4 Disconnect Housing Pleg. . ... ..coceiiinnns 1

13 Bearing Retainer Ring........
6B Shiff Hub. ... .. .. ... . cc..iiicannirnnnns 1

14 Bearimd.........ccoc0i00.
8 Bl Bk vovmin onmm e il o wars vt s 1

15  Bearing Retainer Ring . .
7 Shift Fork Lockscraw . . . ... evnerecsiscs . 1
§ Disconmect Shaft. .. ... ......ciccearinnns 1

PARKING BRAKE GROUP
10 X 3 BRAKE
ITEM DESCRIPTION aTy ITEM DESCRIPTION

1 Lok e esenmnas Do Ry 1 9  Brake Flange...............
T S TN 1 10 Brake Drum................
3 Operating LEWEr. ......covvvenianiiicaas 1 11 Brake Drum Screw Lockwasher
4 Backing Plabte. ...... ...cootiiiiaiiiinaes 1 12  Brake Drum Screw., . .........
B Com Shaft.......cccoccansnnsnaanis L 13 Braks Lindng. ...............
B St Asgembly. ... ... ... iiicinainna 1 14 FAihest K. .....00riennvanann
7 Return SEAmg. . oveee s vien i isass i aas 1 15 Backing Plate Screw,........
B Brake Shos, Lining & Rivat. ... ............. 1 16 Backing Plate Screw Lockwasher. ... ...._... 4
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.&_ Impoler Husb and Turbing Hub Assembly with
Backing Ring and Special Set Locking Screws.
1. Clean hub mounting swrface and tapped holes
with aclvant, Dry Ihaicughly Baing carlain lapoed
hiches are dry & chean.
2. bnessll baching ring and special sall kacking
BErEWE.
Tighten screws 40 10 45 Lbs. FL. [54.3-61.0 N-m|
Mote: fissembly of hub must be compieto wilhin a
fespan miruie pariod fam stan ol screw instalia-
taon, Thi dpbaal soaw & 10 be wEed for one in-
stallation only. ¥ the screw is removed far any
FREE0n it mast ba naplaced, Thea: epoxy lafd in e
Fub holes must b ramcreed wilhi (Rl progsir 5
and cleanad with sakert. Dry kala moraughly And
usd @ nere sorew dor reinstallaiion.

£
Fiy

Geaar 1o b2 assambied wilh long hub kength 10 this
=,

Three cluiches Baouber steol plaies,5-inner iricton
plates Assembie allernabedy, siarting with culer
shesl plabe

/3 See Elaste Stop Mut Tarque Chart

.& Low chilgh,O-guter gigel plales, S-inmar driction
plalee Adsamoda allernataly, alarling with aulae
sheed plabe.

& San Elastic Siop MNul Torgue Ghart

.& Ehim oulpat shall bearings o produce & 10 0 Lbs-
in. |0,E8,:0,90 N'm] preload

&. Tighlen Gil acrean ass"y. 10 o 15 Las. FL
[13.6.20,0 M:m]

Wew “Q" 2 Maces
Muodalston anly

L Chutchy Rituen Springs,

Concave sida of S yeing 1o be plsced
BganL chibh gafon, Pemairing low springs
o by Elinchind] ahrrmiely resemed o showven

=

Forevrd & Reverse Outch R Springs
Corwave pide of 1irs spring 1o b placsd
Bganat clitch plenon. Ramainiesg b spings
al mach chyich 10 be sacked el natisy
tirsbrsed 3% thovan. Baa mola én pege 77,

&MMMHEMFMW L
Encilvirg I g, 'y o

£, pearing shieid OUT on 3 speed clutch, Bnaring stiald
A, N on Fut. & Rev. chach,

Must b iposs inlemal 18 beanngs, Mo, “3" asicfed on
baaring.

S 112 Pime Midulition) Two dulches, 12.cuter singl plates,
12anar frckon plalss. Asserible ahamatal, sisting

Micrles

A - LUae Permatex & Crane Sealar only whans
specilied

B. - Al Iged in chiamien tor od pRale, peiton rings &
O rings: Mt b mmaolh & free lrom burrs.
InSpect A &5s'y.

€. - Ludoricabe all pl:l-un ring grooves & 0 rings
with oil befone ass'y,

[ - Apply vary light coal of Peematex Mo 2 e 00
of all of gapls Balore ass’y

E. - Alter ageamily o pars usrg Pamaiex or
Crane sealor, there maust nal be any free ar
axcass material thal Soukd anter (Fe ol cincuil

F. - Apply bghl coal of Crars Sesler 1o all pipe
s,

G. - Apply & Thin coabng of greass botwenn seal
lips on lip lype seals prics 1o ass'y

H, - Apply Egil Coal of Permates Mo, 2 10 all B
hole slug thresds.

MOTE: The lrigisn dissinihe low cluich has
& highes co-allicanl raling than the Inclion
d=eos in the oifer clulohes, theredoee the
dscs mus! not ba mixed. The low clulch in=
rear iz cam b bdantifiad by an "X stampad
o1 el gcke of [ha imner eath. The low clutch
inrsen dist S0 has a sing ol noan-Soluble
'.llul:mI paint sprayed on the ceier edge of

e

Eniarged vies of Pissan Fing & Exparder
Mofa: Expancer gag o ba approx, 180° bom ring
hook joinl e pid ring asserably

ELAGTIC STOP NUT TORGUE

THREAD SIE LB.FT. [Mom]
NOTE: Metric dimensions shown 1" . 20 [ s - 200 [0a.4 - 27,1
in brackets | | T~ - 1 | 200 . 250 [2T1.2 - ama) |
1we .18 | - 30 MO0, - 474,5]
- - 12 [ 0] - 450 (24 - Bi0)
Tonzus Spacificati
_G-rida a E} ar m?ur:: ﬁl:l::““ Grade 8 @
HOM FISE THREAD COARSE THAEAD FINE TRREaD COMRSE THREAD
S | LBFT [y LEFT {1 M LBFT i ) | et . [M M)
_t2h | 91100 [i234 . 1%5.5] BF- B3 | (102 1220) || 138 aa |76 190.1] 115 « 427 1584 1727
| %000 | 4. 70 | | 86 8. sag) 57- B3 | | 77,3 BS 4] B | a2zt B - 1605 - vy
| 375 | d1. 45 | [ S58- €00 | 37. & | | s08. S5 SB- G4 | | 78.7. 8aT] 3. 47 | 708- 773
aTsn | - g | [ aa3- 13| Z3. 25 | |30,2- 338 a7- &1 | [ &02. 555 | - 35 [ 488. s8]
3125 | wA. [ 317 24| 2. 18 | w3 ne || e a3z | | 0. a1y . a0 [ 353, )
230 | 4- m IEDE] g 13 | | B 13 1. 13 | | 150- 074 9. 11 [123. 18] |

Figure |




D

7 ¢

L1

]
]
-1 L ] — !
|[-IEII Ik
. N | -
- |
| 1| IiE — T |
. !| L e o
i L i ¥ b = =
[ ) o I
| 'II :
| = =

A

1] ' '
J ;
.I-'
LR
h
I 1
) A
: L — -
| L
- I
a

|
| - — =

(I

Figure J



MAINTENANCE AND SERVICE

The mstriclions contained hemin cover tha -:_:Isasmhl'!,- anid
reaszeEmby of the tansmisson in a sequence that would noe-
mally be followad after the unil has been removed from the
machine and is 10 ba completaly evarhauled. it musi also be
understood that this & a basic HR3200Q 3 speed long drop
transmission with many options. Companion flanges and output

DISASSEMBLY

shafts with and without discomnect assernblies may vary on
spaciic models. The unilts are very simdiar b ouble shoot,
disassemble, repair, and reassemble, Dran as much ail as
possible bedore dsassembly. See page 70 for RB-Modeal
(redmiote maunbed] ransmission front cover saclion. See page
BS for 6 & B speed mantenance information.

Figure 3

Remows filker alement housing and element. NOTE: It is recom
manched a small pan be used to catch remaining oil in element
husing.

Figure 2
Remove bao valve b convartar hl:luﬁll"lﬁ capacrewws. Install heo
aligning suds 83 shows Ramove rermaining  CAQBCIEWS. Figure 4

Remove control valve ard gaskel Remove changing pump to pressure egulating walve stud nuts,



. Figura & Figure: B
Remowve charging pump and filter adaptor assembly Remove pump adaptor bolts, adaptor and gasket.

Figure 9
Remove impeller cover bearing cap bolts, NOTE: Some
Figure & unlts will hawie drive plates instead of ring gear. Remove

Aermawe pressure magulating valee sssambly and "0" rings. drlve plates.

Figure ¥ Figura 10
Fermowe purmgs diive sleewve and gasker, Remawe beaing cap and “0'" ring



Figure 11
Remawe impaller cower 1o impeller balts,

Figure 12
Ramosa impeller covar and turbing as an assembhy

Figura 13
Aemawe reaction member retaEner ring.

Figura 14

Aerruove resction member.

Figure 15
Femove reaction mermber spacar.

Figure 16
Resmoz ail ballle retainer ring. Using pry Shols ino converter
housing, pry oil ballle and impelles fram howsing. MOTE:
Impelier, ail baffle and impaller hub gear are removad a8 an
assemibly.



Figure 17
Remoer impeller assermibhy.

Figure 18
Aamove stator support 10 housing bohs.

Fgura 19
Aemove stator support, NOTE: Support miest be tened 10 chaar
pump drive gaar.

Figur 20

Figure 21
Rermowe pump drive gear ard baaring assemblies.

Flgure 22
Support convarter housing with a chain fall. Remove corerier
housing to transmission housing bolts, NOTE: For comeerter
housing removal on the 8 speed transmisslon, see Figure
1 In the 8 gpeed section, page 93,



Flgure 23
Separale the corwverler housing from  the  fronsmission
housing. Remave gesket. NOTE: Forward and 2nd clutch will _ Figure 26
TEMAIN in Corverter housing. Remove turbine shaft geer.

;f;"‘.

Fgure 24
Lisa o spreading type snag ring pliers to spread the aars an for- F_Im-"“ ! )
ward clutch front baaring retaingr ring. Remove Sonward clutch Tap turbine shaft and bearing from comearter hausing,

with pry bar.

Figure 25 Figure 28
Rermcwe: turbing shaft gaar retaines ring. Bemove baaring from furbine hafe



Figure 2§ Flgure 32
Remoyve 2nd clutch disc hub retainer mng retamer. Rafmovs dise hidb.

Figura 30 Figure 33
Remone diss bk ring retainer. Ramove baaring end plats.

Flepura 34
Figure 31 Remove brake drum stud nuts Jused only to hold drum in place
Aamove disc hub ratainer ring after drive shaft was ramoysad|



Figure 38
Rermuve brake drum

Figure 38 Figure 39
Remove autput flange nut, washer and "0 ring. Hemowe brake backing plate bals,

Figura 37 Flgure 40
Aemove qutpat flange Ramove backing plate and breke band axsarmbhy



Figura 41 Figure 44
Rernove idbar shalt rear bearing cap bolts and washers. Ramowve mear bearing locating ring.

Figure 4B
Figure 42 Remove 15t speed cluch (ow) mear Bearing cap bolts and
Ramava beasing cap and gaskat, washars,

Figura 43 Figure 46
Raemowve idler shaft rear bearning retairer nut and spacer, Ramove beating cap and gashet.



Figure 47
Ramova raar bearing retainer plate bolts.

Figura 48
Aermoue retainer plate

Figure 43
Ramowve bearing locating ring.

Figure B
Farmdyes redr cover bolts and washers,

T

<5

Fab "
Figure 51

Using pry slots providad, pry cover from transmission howsing
tapping on 15t spead clutch and kdlar shaft 1o allow covar to be
remawad wathouwt shaft binding, NMOTE: The use of alignrmsant
studs will facilitate cowar rarmowal.

Figura B2

Remove 181 spead cltch double bearing cup, ouler taper
bearirg and spacer.



Figure 63
CAUTION: Ouwer cone, double baaring cup, spacer and inner
bearing cone ane replaced 88 a sat.

Figure 55
Hemoye idier shalt agsembly NOTE: The 6 & 8 speed trans-
milssion will have two gears and & heavier Tront bearing.

Figure: 54
Aemove ke cltch inner bearing cone, NOTE: To mmove the
inner cona beamng withowt damage, o spoecial baaring puller
must be made (see diagram Fig, 544} or the outer cage and Figure &
rollers may be pulled from the baaring mner race and the inmar Aemove 158 apeed clutch dhive gear retainer fing.
race can be ramowed after the low cluich assembly has bean
ramovad from the ransmission, Sea caution in Figuma 53,

(B Y, - S
VI o = ENEA -
CUT WITH ' RUBEER
¥ =H WR.CENT.  wyfF)| 4 TER HOM. —
IER -
I'I"_ull_ (]
R s=w 2
| F A |
T .
E"!l'“ Dia i "I'J'I'."* 5 1
| a
e |
| B3
i ad— | |
. baard = .
0 FaNG s
Figura 54-8
A timken baaring cup, Mo, 208520 must ba used with the abmae Figura 57
baaring pullar, Remaove dive gaar.

10



Figure b Figure &1
FAemove 15t spead clutch assemibly. Remow: front output fange md, washer, 07 ring and flange. See
6 & 8 Speod Section for Range Shift Cutput Shaft Removal,
v el

Figure 53 Figuere B2
Femove 1st spoed front bearing.

Flgure G0 Figure 83
Femove reverse and Ard clutch assembly. Ramowe bearing cap, “0" ring and shims.

—11—



Figura 4
Farmave oulput shaft rear bearing cap bolts and washes.

Figure 65
Remova bearing cap and "0 rings,

Flgure 66
Block output gear. Push of drve output shaft through tapes
bearing and oubput gear,

Flgura 6F

Aemove rear taper Deanmg.
’ (2 U
A
b L]
E M L
] s, .

Figure B
Remove cutput shatt, ger spacer and Tromt tagper bearlng.

Figura B3

Aemove culpul gaar,



Figura: 70

Remenve fromt Bearing,

Flgure 73

g. - Rarmove taper baaring ratainer ring retainar,
3 '\.'l' -";.-]1 - E

Figure 1
IF idber shafy, idler ges or resr besaning are o be reaplaced,
rermerse baaring and gear, Tuen shaft over and rermove the front
beming retainer ring and hearing.

Figure 74
15T SPEED CLUTCH [LOW) Fermows baaring ratainer ring.

DISASSEMBLY AND REASSEMBLY
See B Spesd Section for 4th Speed Clulch Repair

DISASSEMBLY
See Nole in Figure 83

Figura 72 Flgure 75
Armove clutch assembly front beasing inner raca, Fermove st spoed gaar and outar taper bearing.

13—



Figure 76
Rermowa taper bearng spater,

Figure 77
Ramowe clutch end plaie retainer nng.

Figura 78

Remove end plate.

ta.

Figure 73
Remove inner and outer clutch discs,

Figpure 80
Aemove inner taper Baaring.

Flgure 81
Farmowe platon return disc spring retainer ring ratainer washer,

—14—



- NOTE: Each disc spring assambily & made up of selactad

1“"‘"‘—-— 1 b springs to precisely match aach part within this assambly,

wr Failure 1o replace all piston return springs can result in

H " unequal deflection within the spring pack. The resuli of

this imbalance may adversely affect overall life of springs.

The disc spring packs are 0 be used as completa

assemblies and care should be taken not to intermix the

individual disc springs with disc springs in another clutch
or disc spring pack,

18T SPEED CLUTCH REASSEMBLY

Figure 82
Remove return disc spring retaimar fing.

Figura B85

Fgurs &3 Insiall chrich piston oubter 28l ring.

Ramowe piston retun dise spring. NOTE: Disc springs in the
low clutch are different than springs in the forward and
reversa clutch. Do not mix bow clutch springs with for-
ward and reverss springs [see nota al top of pagel. Non
rmadulated units will kave return springs in forsward &
reverse clutches.

Figura 84
Ramowe return speing o piston spacer, Turm clusch over and tap” Figure B8
clutch shafi on a block of wood 1o remove chutch pistan, Install clutch piston inner seal ring. Install piston into cluteh

drum. Lise caution 85 not o damage seal rings.
See cleaning and inspection page.

—15—



Figure 90
Figura 87 Position ring ratainer over retainar ring,
Install piston spacar,

Figure 1

Install one: stel disc,

Figure 8B
Gaa NOTE In flgure 83. Install disc springs. Finst spring with
large diasmeter toward spacer. Alarnata &) five washers. Sae

page B8, Figurs C.

- N i

Flgure 82
Install ene friction disc, NQTE: The friction discs in the low
clutech has a highar co-afficlant rating than the friction
dises in the other clutches, therefore the discs must not
be mixed. The low clutch Inner disc can be identified by
an “X" stamped on ona slde of the inner teath. The low
cluteh inner disc alss haa & atrip of non-soluble yellow

Figure 89 paint sprayad on the outer adge of the disc, Alternate steel
Position return spring metainar fing on clutch shaf. Compress and friction dises urtdl the proper amount of discs ane installed.
dise springs and install retainar ring. First disc pext to the piston is steal, last disc installed is friction.

— 16—



Figure 53
Install clutch disc end plate

~
-

Figure 94
Instsll and plate retainer ring.

Figure 95
Install inmar cluteh gear taper baaring.

S | -

Figure 38
Pasition taper bearing spacer on shafft,

Figure 87
Install 15t gear into cluteh drum. Align splines on 15t gear with
internal testh of fricton discs, Tap pess imo position, Do not
force this operation. Gear splines must be in full position with
internal teeth of all friction discs

i

Figure 98
Install custer tapar baaring.



Inztall ko chutch tapes bearing retaingr fng.

NOTE: Retainer ring is selected at assembly for proper
thickness, & snap ring kit is available, Select the thickest
of the three rings in the kit that can be fitted into the snap
rimg groove to assure a proper taper bearing tightness.
Check ring as shown for tight ring to bearing fit.

Figura 100
Pasition ring retainer over retainar ring,

Figure 101
Ingtall eluesh shaft front bearing Innar race with lerge diametar
af race down.

=18=

Figure 102
Position front beering on clutch shalt inner race, NOTE: Bearing
could be installed in trenamission cesa before matalling elutch,

REVERSE AND 3RD CLUTCH
DISASSEMBY AND REASSEMBLY

DISASSEMBLY
(Reverse baing disassambled)

Figure 103
Femove clutch shalt piston rings, NOTE: Some units will
have Tellon piston rings and expander springs. these
rings are fo be replaced with a new style ring and does
NOT use an expander spring. See page 79 for proper
piston ring installation.



Flgure 104
Aemove front Daaring matainer ring.

Figure 106
Fernoee Trond beaning end plabe,

B

Figure 106
Rarmase end plate ook ball.

—i9—

Flgure 107
Remmowve front baaring.

Figure 108
Pry frant bearing inmer race up Tar anough o wse & Bearing
[0 [

Figure 109
REmoe BRaring innér race.



Figrare 110

Aemove clutch dhiven gear outer beanng retainer ring.

Figura 113
Ramowa end plate.

Figura 111
Ramowve chuitch gear and ourter baaring.

Figure 112
Aemove clutch disc end plate retainer ring

Figura 114
Aemova inner and outer chutch discs.

‘H.HM
t\_ﬂ

Flgura 115
Ramaoye inmar bearing.
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Flgure 119
Bemove clutch pistan,
Figura 116

Comprass piston return spring. Remove spring ratainer ring, 4RD SPEED CLUTCH DIS EMBLY

Figure 117 Figure 120
Fermove retaner ring retaining washer. Remove 3rd speed clutch shaft bearing.

r

Flgure 114
Resmime piston refum spring end reteiness. NOTE: Modulated
forward and reverss clutches will have plston returm dise Figura 121
springs. [See note on page 15, Figura 83.) Remove Jrd spead gear and outer beasing.




Flgure 122 Flgure 125
Rernove cluich gear owter and inner bearng spacer. Ramove clutch disc end plete ratalnar fing.

Figure 123 Figure 128
Pry inreer bearing up far enowgh o use a bearing puller. Ramova end plate.

Figure 124 Figure 127
Remove mner baaring. Rermawe [nmar and cuter chutch discs.
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Figure 128
Compress piston neturn spring, Aemove return spring retainer
rirg.

Figura 128
Ramowa ratainer ring retaining wiasher,

Figure 130
Remowe raturn spring retsinens and speing.

Figure 131
Remowve cluich piston,

See cleaning and inspection page.

3RD SPEED CLUTCH REASSEMBLY

Figpure 132
nstall cluish peston inmer and oules seal rings. nstall clutch
pigton in cletch drurm, e caution as not 1o damagps saal fngs.

Figure 133
Pasition the inner return spring ratalner, the refurn spring and
thex ouber spring retaner an clutch shaft



Figure 134 Flgura 137
Pasition ratum spring retainer ring retairing washer on cheich Install gne friction dise. Alternate staed and friction discs until
shait, tha propar amount of disecs era installed. First disc next o tha
piston is steal, last dise nezslled in frictlon,

Flgure 135
Compress retum gpring and install ratainer ring bedng certsin Figure 138
ring is in full positicn in retaining washer and rirg groowe, Install clutch disc end plate,

Figure 136 Figura 139
Install one stesl dise. Install end plate retainer dng.
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Figura 140
Install clutch gear inrer bearing. NOTE:; The nner baaring does
not have a baaring shield,

Figure 141
install clutch gear inner and owtér B2aring Spacer.

Figure 142
Install clutch gear into clutch doam. Align splines on clutch gear
with intamal teeth of friction discs. Tap gear into positon. Do
not force this operation. Gear splings muat be in full position
with intamal teeth ol &l lriction discs,

Figure 143
Install elusch gear cuter beanng. NOTE: Outer bearing has a
shinkd init, this shield must be up.

Figure 144
Ingtall 3rd speed clutch shaft rear Baaring, NOTE: Bearing cutes
diarmater locating ring must be down.

REVERSE CLUTCH REASSEMBLY

Figure 145
Install clutch piston inmer and ouber oil seal ings. Install clutch
piston in clutch drum, use cation as not o damage seal rings,



Figure 146
Pasition the inner return spring ratainer, the ratum spring and
the outer spring metainer, NOTE: If reverse and forward
chrtches are modulated, assemble disc springs as shown
in Figure & on page 54,

Figura 147
Paorsition return spring rétainer ring retaining wsasher on cluich
shaft.

Figure 148
Compress retum spring and install retainer ring being certan
ring is in full posftion in retainemg washer and nng grooses.
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Figure 149
Ingtall ona staed digc,

Figura 150
Inatall one fiction disc, Alternate steel and friction discs until
the progsar amcunt of discs ane installed, First disc next o the
platen ls steal, last disc installed is friction,

Flgure 151
Install clutch disc end plata.



Figure 152

Ingtall end place retser fing. Figure 166

Install clutch gear outer baaring, NOTE: Outar bearing has a
shleld in it, this shield must be down.

Figure 153
Irestall clutch gaar inrer baaring. NOTE: This bearing does not
have a sheald In it

Figura 166
Install clutch gear oubter bearing retalner ring.

Flgure 154
install clutch gear into clutch drurm. Align splines on raverss
gear with intermal testh of friction déscs. Do not force this Figura 157
operation. Gear splines must be i full position with internal Inatall chuteh shaft front bearing inner race with large diametes
taeth of all Ficton disca. af race dowamn.
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Flgure 161
In=igll baaring ratainar ring

Flgura 158
Positlon front bearing over bearing race,

<

Figura 162
Install chuich shall piston rings. See nole In Figure 103.

DISASSEMBLY AND REASSEMBLY

Figure: 168
Position end plate lock ball in clutch shaft, OF THE FORWARD AND 2ND CLUTCH

{Forward being disassemblad)

Figure 160 Figura 163
Install beding end plats, abgning notch in plate with loek ball, Rermowe clutch shaft piston rings. (See note in Figure 103.)



Flgure 164 Figure 167
Remowve front bearing end plate retaner ring, Rernove Baaring end plate lock ball,

-

Figura 168
Aemove frant Baaring inmer rece.

Figura 168 Figure 168
Ramova frant Baaring, Rermave cluteh gear cuter bearing retainar ring.



Figure 170
Remove clutch e and outer bessnng.

Fegura 1M1
Remove innar Baaring.

Figure 172
Rarmove clutch disc and plate retaner rfing.

Figure 173
Remowve end plata,

Figure 174
Hamowe inmar and cuter chotch disss,

Figure 176
Compress piston retum spring. Rermove relum speng retainer
ring.
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2ND CLUTCH DISASSEMBLY

Figure 176
Remowve retainer ring retaining ring. Figure 179
Rermowve chutch dise and plate retaines ring.

Figure 177

Remave piton return spring and retainers. See note in Figure
114, F|ﬂl.l'ﬂ 180

Remove and plate.

Figure 178 Figura 181
Aemave clutch piston, Ramaowe Inner and outer chutch discs.
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Figure 165
. Figurs 182 ) i Remave clutch piston.
Compress piston refurn spring. Femose meberm speing retainer
s See cleaning and inspection page.

2ND CLUTCH REASSEMBLY

Figure 183

Rerrsove FALSSE find Ptaining Washer. Figure 186
B T TG Teeaing Inatall clutch piston inner and outer soal rings. inatal clutch

piston in clutch drem, use caution as not 1o damags seal rings.

<

Figura 187
Figura 164 Position the inner retumn spring retainar, the return spring and
Ramayve retum spring ratainers and spring. outar spring retainer on clutch shaft,



R

Figura 191
Figure 188 Install ane friction disc, Altemate steal and friction dises until
Position return spring retainer fng retaining washer on clutch the proper amaunt of discs are installed. First disc next to the
shaft. pesion s sieel, st disc installed is friction,

""—...h-._'__._
—

Figura 183
Compress raturn spring and instsll retainer ring, being certain Figure 192
rireg = in full position in retaining washer and ring groove. Install clutch disc end plate,

Figure 193
inz1all and plate retainer ring,




FORWARD CLUTCH REASSEMBLY

Figura 184
Irstall clutch piston inner and outer seal ings. Install piston in
Glutch drum, use caution as not o darmage seal rings.

Figura 1595
Pasition tha inner return spring ratainer, the reten spring and
auter spring retainer. NOTE: i forward and reverse clutches
are modulated, sssamble plston return disc springs as
showwn in Figure A on page 593

. Y

N

Figure 196
Pasition retum spring retainer fing retaining washer on clutch
shati,

Figure 187
Compress redunn spring and install retainer ring, baing certain
ring is in full positien in retaining washer and ring groove.

Figure 158
Install one steel disc,

Figure 193
Irstall one friction disc, Alernete stesl and friction discs until
the proper amount of discs are installed, First diss naxt to the
piston is staed, last disc installed is friction



Flgura 300
Install clutch disc end plate.

L

Figure 201
Install and plate retasdne fng.

Figura 202
Insigll cluach gear inner bearing. MOTE: This bearing does not
have & shiedd n i,

Figure 203
Install clutch gear into clutch drum, Align splines on clutch gear
with internal temth of fricticn discs, Tap gear info position, Do
not forge this operation, Gear splines must be in full position
with inbannal teath of all friction discs.

Figure 304
Inatall chusch gear auter bearing, NOTE: Outer bearing has a
shiald in it, this shield must be down,

~
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Figure 205
Install besarng retaaner ring.



Figure 208

Install chutch shaft frant bedring inner race with large dismeter Figure 200
of race down, Imstall bearing end plate, alignng notch o plate with lock ball.
- - e —
- -,
- "G
oy

Figuere M7 Figura 210
Position and plate lock ball in clutch shaft Install beaing reaines ring.

=N

Figure 211
Figure 208 Install chetch shaft piston rings. See note in Figure 103,
Position front bearing owver baaring race.



OIL SEALING RING SLEEVE REMOVAL

MOTE: Tha following photes are not of the HR Converter
Housing but the slesve removal procedure is identical,

Figure 215

Figure 212
Famowve clutch front bearing locating ring.

Flgure F16
Slesva baing rermoved.

See cleaning and inspection page.

NOTE: When installing & new sleews it is recormmended a press
or a driver be used to prevent damage to the sheeve and be sure
tha mdch in the sleave is aligned with skeeve lock notch, Install

Figure 213 sleava lock and capscrew. Tighten sorew o specified torqua,
Rarmove oil sealing ring skeve retainar scraw. [Ses torque chart.)

Figure 217
Figure 214 Positlon new oil sealing ring on tubing shaft. Install turbine
Ramaowe screw and sleeve lock. shaft bearng on shaft with bearing outer locating ring down.

— 37—



Figura 220
Imstall drive gear reteines Fing.

TRANSMISSION REASSEMBLY

Figure 218
Install turbine shaft and bearing in comener housng.
SEE & & 8 SPEED SECTION FOR RANGE SHIFT OUTPUT
SHAFT INSTALLATION.

Figare 221
Wiaw of output shatt as it would be positioned i transmission
casa, NOTE: Front cone bearing shouwbdered on shaft with large
diamatar of bearing in, and long hub of gear toward gear spacer.

Figure 219
Insgall trbing shaft drive gear a8 shown in Figure 219-4,

N

DRIVE GEAR

RETAINER RING
ond.

e TURBINE SHAFT

i

NOTE: LONG HUB OF

DRIVE GEAR TOWARD Flgure 222
Pasition output gear in trensrmission case with protruding huk

= RETAINER RIMG
toweard front of case. See Figure 221, Insent output shaft, gear
spacer and teper bearing from front of casa and through cutput
gaar. ingall front taper bearing cup. Block output shaft and in-
Figure 218-4 &lall rear taper bearng with large dismetes in.



Flgure X23 Flgura 2246

Coatl outer digmetes of ofl seal with Permatex No, 2 and press Install front baaring cap and shims, Tighten bolts to specified
seal in bearing cag with lip of seal in, Sae assambly instruction borque. Tap cutput shaft front and raar to seat taper baarings.
sheel for seal depth. Using new "0 rings install rear output Loosan front bearing cap boks.

beswing cap, ol seal and taper besring cup on fransmission
case, Lube opsning in bearing cap must ba alignad with ube
OPErirgg I Cage.

Figure 227
Lising a inch |b. forgue wreneh, daterming the rolling tongue of
tha cutput shaft and recard, Tighten front bearing cap bolts to

Figure 224 spacified torque, Check rolling sorgue with bots fight. Torqua
Tighten bearing cep bolts to specified torgua, (See torque must b 6 to B inch B, [0,7-0.09 N.m] mare than whan bearing
charl] cap bolts ware kose, Add or omit shirms on the frant bearing

cap 1o achisue the proper predoad.

Figure X158
" Cpat cuter diameter of front cutput ol seal with Permatex No. 2. Figure 228
Install seal in baaring cap with lip of seal in, Position reverse and Jrd clutch in transmission housing.



Figure 232

Figura 228 If idlar shaft was disassembled, install front bearing. Install ider
From the rear of the ransmission case, instsll the low (16t gear on shaft with long hub of gear up. {6 & & speed will have
clutch. twa gears on the idler shaft). Install resr inner taper bearing

with large diametar of taper down. Install baaring spacar and
doutzle bearing cup with cuter diameter locating ring groove
up. Install outer taper bearing with large diemeter of taper up.
HOTE: Double taper bearing must be replaced as an
assembly as the bearing spacer s pre-selected al factory.

Figure 230
Install low {15t) speed dhive gear on chuich shaft

Flgure X33

Flgure X34
Figure X311 Imstall low (8t clubch outer double teper bearing, MOTE:
instell drive gear ratainer ring. Lacating ring groove in baaring cup to be cut o the rearl.
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Figure 235
Usa cautan as not 1o lase low (158 and idler bearing lock balls, Figura 238
A ight eoat of grsase will bold lock balls in place. Tap cowar i plece.

Figure 238 Flgure 239
The use of aligning studs will facilitate rear cover installation, Irestall rear cover bolis and washars, tightan to specified torgua,
Position o new gasket and 0" ring on rear of casa, A light coat {Sae forgua chartl.

of grease will hold gaskat in place.

. - Flgure 240

From the front. tap the kv (12t elutch and idler shaft to the rear
Figura 237 i0 Expoea tha raar bearng locating ring groowve. Ingialdl locating
Align lock balls im baaring with notchas in raar cowar, 1.
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Figure 241
Install low {150 clutch raar bearing rotainer plate. NOTE: Inner
diarrester hode chemfer to go toeard baaring,

Figure 242
install retainar plate bolts and tighten o specifiad torgua Bee
porque chart), Lock wire bolts togatier 1o prevent loosening.

Figure 244
Position bearing cap over bearing and mstall beering cap bolts,
Tighten to specified torgue, (Ses waque chart),

- J:“-H-..,j N

Figure 245
Irstall icller shaft rear baaring locating ring.

Figure 243
mstall new O ring aned gaskeat on low (st cletch shaft near
bearing cap

Figure 246
Inatall idler shatt rear baaring Spacesr.



Figure 247 Figure 250
Install idler shaft rear bearing retainer nut. Tighten 1o spacified Insiall brake Backing plate and brake band sssembly an cutput
torgue. {See elastic stop nut torque chart). bearing cap.

Figure 248 Flgura 2451
Position @ new gaskat on the idlar shaft rear bearing cap, install Install backing plate capecraws and tighten to specilied tongue,
baaring cagp |See targque charth.

Flgura 249
Install capscresvs and tighten to specifiad torgue, (See fargus Figure: 252
chart. Irstall beake strut to brake bands.
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Flgure 256
Position brake dum on output flenge studs. Instell stud  nut
Figure 253 weashans and stud nuts. Tighten stud nuts enowgh to hold daum
Irestanll rear output flange. in place untdl drive shalt is inselad.

Figure 254 Figure 257
Install front cutput flanga,

Figure 255
Tighten Iock mut to specified torgue, (See slastic St nut trgue Figura 258
chartl, Install naw output flange “0" mng, washer and flange Aot



Figure 254
Tighten flange nut to proper specifications, (See elastic stop nut Flgure 262
e chart. Install dise hub retainer nng.

Fgura 260 Figura 263
Pasitisn 2nd chitch bearing end plate on law (15t clutch shaft, Install disc hub retainer ring retaineas.

Figure 361 Figure 264
Position Ind clutch dise hub on clutch shatt Install dise hul fing resaines retsning Firg.
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Flgure 265
Pasilion 2nd speed clutch shaft plot bearing on clutch shaft. A
light coat of grease will hold bearing In place, Install forsand
and 2nd cluich in cubch dise hub being certain cluich dsc hulb
is in full position in chubch dgcs, See B speed seclion for dih
speed chutch installation.

Figure 264
Position rew gasket and 0" rings on housing. A light aoat of
graass will hald gasket and “07 rings in place.

Figura 267
Install alignment studs in tranarmissson housing to facilitate con-
varter housing 1o transmission housing assembly

Flggura 2648
Sprand forevard clutch front bearing locating ning. Position
comener howsing o ranamission housing. Tap housing into
place wming caution as nat o damage clutch shaft oll saaling
rirggs. Do not force this operation,

%\
Figure 263

Irztall bols and washars, tighten 1 epacified 1orgue [sea torque
chart],

Figura 270
Lising a hammer puller s shown, pull forvard chutch until front
beaning locating fng & in full postion in ring groose.



Figure 71
Irstall pump drive gears.

Figura 272
Tighten pump deive gear support bolts o specified orque. (e
torgue chart.

Figura 273
Install e sealing ring expander spring and il sealing ring an
support, NOTE: Expander spring g bo be 1809 from saaling
ring hook joint. Position support on turbine shaft, wm support
to claar pump drive goar, Align suppart holas wath converer
housing,
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Figure 274
Install support balts and tghten 1o apecified torque. [See torque
charth

DISASSEMEBLY AND REASSEMBLY
OF IMPELLER AND BAFFLE

DISASSEMBLY

Figure 275
Frmove purmg drive gear ratalner ring

Figure 276
Remove pump dive gear.



Flgure 280

Famowa hub baaring retainer ring.
Figure 277

Remove impeller hub baolis.

Flgure 281

Ramove hub bearing.

Figure 278

Ramawa backing ring. See cleaning and inspection page.

REASSEMELY

Figure 279 Figure 282
Tap impeller hus from irmpeller. Install impeller hub bearing in bk,



Flgure 283
Ingtall bearing retsinar ing.

Figure 284
Position nes “0' ring on impeller huib,

Figura 285
Align holes in impeller with holes in impellar hub.
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Figusre Z86
Pagition backing ring on impellar.

Figure 287

Install [12) impelier hub special screvvs to approximately 06
inch [1,6] of saated position. YWith a calibratad tongue wiench,
tighten screwes to 40-45 |ba. fi. |64,3-81,0 Nom,] forges, NOTE:
Asmamibhy of imgaller o irmpeller hub must be completed within
a fifteen minute panod fram start of screw Installation. The
sorews ara preparesd with & coating which begins to harden after
ingtallation in the impeller hub holes. If not tghtened o propes
torgque within the fifteen minute perlod, insutficlent screw
clarmping tension will resull. The special seew ig 1o be used for
g ingtallation enly. I the serew s rermaved for By reason it
must be replaeed.

The cormpound baft in tha hub holes mus: be removed with the
proper tap and cleanad with sohvent, Dry hole thoroughly and
use @ mow sereve for meinstaliaton.



Figure 291
Install purmng drivee gedr ratairer mng.

Figure 288
Apply a Bght coat of Panmatex Mo, 2 on the cuter disrmeter of
the oil bafile seal, Press ssal in ol baffle with lip of seal down. DISASSEMBLY AND REASSEMBLY

OF TURBINE AND IMPELLER COVER

DISASSEMBLY

Figure 289
Install nirey @il batfle seal ring. Position oil batle on impeler and .
histy assarmibhy. Figure 232

o

Figure 280 Figure 293
install purng drive gear on impalier b, Remowve ratainar ring o bearing washer.




I turbine and hub was disassambled, use tha following irgtruc-
tions for reassambly,

1. Clean hub rounting surface and tapped holes with solvent
Diry thoroughly being cansin epped holes are dry and clean.

2. Iinstall backing ring and spacial self locking screws,

Tighten scraws 40 to 45 |bs. it (54,3610 Nm). NOTE:
Assembly of hub must be complete within @ fifteen minute
period from start of screw insallation. The special scresy 1= 10 be
used for one installation onhy, If the screw is removed for any
reason i1 micst ba raplaced. The epaxy left in tha Rub hales must
bie ramovad with tha proper tap and cleaned with seivent. Oy
hole thoroughly and use a new screw for renstallation.

Figura 284
Separate turhine from impeller cowver.

Figure: 297
Figure 295 Position furbine and hub assambly in impeller cover assembly.
Remiowe impellar cover bearing.

See cleaning and inspection page.
REASSEMBLY

Figure 296 Figure 298
Inatall irmgsaller cover bearing. Fosition baaring washar cyer furbine hub.
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Figure 299
instell turbine hub to imgsller covar ratainer ring Flgure 302

Imstall reaction member spacer with tang facing out,

Figure 300
Gragse stator suppaort piston fing, ol batfle ofl ssal and seal ring
1o Racilitate reassembly. InEEl snpellar and ol ballle gssambly Fgura 303
in convartar hausing.

Figura 301
Position all bafile in housing, Secure with gil baffla retainer ring, Figure 304
buing sura ring ks in full position in ring groowve. Install reaction membér retEinsr nng.
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Figure 305 Figure 304
Position new “0" ning on impelar cover baaring cap.

Figure 306
Position furbing and impeller cover on lurbine shall, NOTE: Figure 308
Some units will have drive plates instead of Impeller cover Install bhearing cap, bolts and washers, tighten fo speciied
& ring gear, See drive plate installation section. torgquar, (See tongue chart),

Figure 307 Figure 310
Install impeler cover 1o impeller bolts and washers, Tighten o Il aligning studs o facilitate cortral valve asaambly. Install
specified torque (Ses torgue charll. e control velve gasket.



Figure 311 Figure 314
Position control vahe assermbly on aligning studs. Install charging pamp drive sleeve,

Figura 312
Ingtall control valve bolts and washers and tighten & specilad Figure 315
torque. |Sae torgue chartl, Ingtall ey pressura regulating valve gasket

Figure 313 Figure 118
Irestall purng sdepior, bolts and washers. Tighten to specified Irstall rews O fngs on pressure regulating valve, Position
tarque. (See tongus chartl. vitlve on studs.



Figure 317
Positlon new valve 10 pump gasket on studs. Install charging
purng and filer adaptor on studs.

Figure 318
Install washers and mts, tighten o specified torgue, 1Sea
torque chartl,

Figure 319
Install new suxiliary pump adaptor gaskel and adaptor.

Figure 330
Ingtall bohs and washers. Tighten to specified torque. (See
fonguie chartl.

Figure 321
Install nese filter edament and filter housing.



SERVICING MACHINE AFTER TRANSMISSION OVERHAUL

The tranzmission, torque converter, and iz allied
hydraulic systern are important links in the drive line
between the engine and the wheels, The proper oper-
ation of sither unit dip&rld:l. grm!l-!;- on the condition
and operation of the other; therefore, whenever repair
or overhaul of one unit is parformed, the balance of
the systam must be contidered before the inl: can be
considerad completed.

After the overhauled or repaired transmision has
beon installed in the machine, the oil cooler, and con-
necting hydraulic system must be thoroughly cleaned,
This can be accomplished in several manners and a de-
gres of iudgmlnf must be axercised a2 to the method
employed.

The following are considered the minimum steps to
be taken:

1. Drain entire system tharouwghly.

2, Disconnect and clean all hydravlic lines, Where
feasible, hydroulic lines should be removed fram
miachine for cleaning.

3. Reploce oll filler elements, cleaning oul Ffiller
cases thorowghly.

4, The oil cooler must be thoroughly cleaned. The
cooler showld be “back Flushed" with oil and
comprassed air until all foreign matarial has boon
removed, Flushing in direction of mormal ofl flow
will not adequately clean the cooler. I neces-
sary, cooler assembly should be removed from
maching for cleaning, using oil, cormpressed air
and steam cleaner for that purpose. DO NOT
usa flushing compounds for cleaning purposes.

5
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On remote mounted terque converters remove
drain plug from torque conwerter and inspect
interior of converter housing, gears, st If
prasence of considerable foreign material is
noted, it will be necessary that converter be re-
moved, disassembled and cdleaned theroughly,
It is realized this entails exira labor; however,
such laber is a minor eost cormpared te eoat of
difficulties which can result from presence of
such fqmlqn material in the sysinm.

Reassamble all camponents and wse anly Iype
oil recemmended in lubrication section.  Fill
transmission through filler opening wntil fluid
comes up o LOW mark on transmission dipstick,
MOTE: If the dipstick is not accessible oil lewvel
check plugs are provided.

Remove LOWER check plug, fill until il runs
from LOWER ail hole. Replace filler and lewvel

plug.

Run engine twoa minutes at J00-600 RPMWM ta
FrrErrlﬂ torgue converber and hy\drwlh; lines. Re-
chock lovel of Fluid in transmission with enging
running at fdle (S00-400 RPM].

Add quantity necessary to bring fluid lavel
to LOW mark on dipstick or runs freely from
LOWER ail level check pleg hole.  Install oil
level plug or dipstick. Rechedk with hot oil
{180-200" F.) [82, 2-93, 3" C].

Bring oil laval fe FULL mark on l;lip:l.fi:k ar
runs freely from UPPER oil level plug.

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

TORQUE IN (LB5.—FT.)
BOLTS, CAPSCREWS, STUDS AND MNUTS

Grode 5 Identification, 3 Radial
Dashes 120® Apart on Head of Bolt

Grade B ldentifieation, & Rodial
Dashes 40° Apart on Heod of Bolt

LUBRICATED OR PLATED

Grade 5 Grade B
Hnﬂr-‘;.ld Tl:l-rqu.-ImLh?uF:fﬂ.m Tl;quc:Iurl:::}’I":.::.m. 'I'Hq::.lt'h:hr;lagﬁ m, Tﬂg:rl.’:l:“;t.mm
3125 1620 [21,7-27.1] 12-18 [18.3-21.7] 28-32 [38,0-93 4] 26-30 [36,3-80,7]
A750 26-29 La:p,:l.aém 23-25 [31.2-33.9| 37-41 [50,2-B5.8] 33-36 [44.7-48.8]
4378 4145 [65,8-81.0 37-41 |50.2-55.8] EB-64 [TH.G<B6,8] 52-57 [70.5-77.3|
5000 §4-70 [86,8-94.9) 57-63 [77,3-85.4] 90-98 [122,0-134.2) 80.88 [108,5-119.3|
S625 91-100 [123,4-135,6] 82-90 [111,2-122.0] | 128141 [173.5-191.2) 115-127 [186,0-172.2]
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SPECIFICATIONS AND SERVICE DATA - POWER SHIFT TRANSMISSION
AND TORQUE CONVERTER

Coosrvertior outbel ol lemp. 160" - 200" F

[B2.3" - 93.3° Gl

Traresmission in NELTRAL

Operaling specificlions:

&5 PE, |1'|'E'_-l KPa] minemum pressure al 2000

FLPLM. engine AND a maximn of 7
P51, [4B2 8 WFA] cothed prassure with engine
operaling al no-load gowesred apesd.

Feeward and Fossprse - Manual

Spewd Selection - Manual

Multiple disce, hydraulicaly actusted, Spring
rehEnsed, AUlDmalc woar compersation and no
agjustmient. Al Cdches ol cocled and lubricated
CLUTCH INMER DISE  Friction,

CLUTCH QOUTER DISC Steal.

COMVERTER OUT
PRESSLRE

CONTROLS

CLUTCH TYFE

OIL FILTRATICON

Fuill ficey oil fikee salaty Iy-pass, also siraney

CLUTGH FRESHURE

sCrean in sump at botiom of iansmission case,

F40 - 00 gesi [1654.8 - P58, 4 kP - Weh parking
brakiix firl (00 mobe), ol fempeeniune 180° - 200° F
[B2.2° - 333" ], angine ot kdle (400 bo 600 RFW),
afilt vy dinection ard speed chachas AL ckach
pressuie musl be egual wikin 5 ps. [34.5 §Fa), i
ehdch presurs Vs in any or dulch mees han

5 pei [34,5 kPa) nepair chutch,

HOTE: Niver i srvice brakis while making
chch pressune checks, Linils having brake
actualed decluiching in forveard and'or ieverse
will naat give & troe reading.

ALYENYS USE PARKING BRAKE WHEN
MAKING CLUTCH PRESSURE CHECKS.

LUBRICATION
ARECOMMENDED LUBRICANTS FOR TORQUE CONMVERTERS AND POWERSHIFT TRANSMISSIONS
Dirain iranamiasbon and ramove sump

serein, Clesn serpen tharcughly and
replace, using new gaikels,

Dirmim ol i ers, remave G discard Tiller
ebpments, Clean flier shalls and nstall new

See Lube Charl,

Consull Operalors Marual on appicable
machine model for =ysiem capacity. Tomgue
Cameeriar, Tramsmission and alied fydeaulic
sysiam musi be consadesed as a whole 1o
debermine capacity.

Chock il el DRILY with engine running &
800500 APM and cil at 180% 10 200° F [B2.2 -
533" C. Mairiain ol beesl o FLULL madk,

Evary 800 hours, changs ail Hiee slamet
Every 1000 houws, drain ard refdl gysiem as
fedieras: Drain with gil &l 150° w0 200° F, [B5.6 -
Baa" Gl

MOTE: It i recommended that filter clements
i ehanged after 50 and 100 hours of spera-
o o res @nd rebaill or repaired unis.

T uss Eesimde I0IAEAREFRRRIEn LB Ean Mutt Bba quaified by ong of the olleang

TYPE OF QL

CHECK PERIOD

RICFAAL
CAAIN PERICD

(E=STTET T
gnnEn OF PREFERENCE:
1, Caterpillar T« 4 4. Allissn  Cea
2. Jehn Deere  JIOC,D 5. Dexron Il Equivalent - See note below.
A, Military MIL-PAF. 104G

IMPORTANT: Daetroe® |1 equeealent s ascoptablo; howower 8 5 nob compahitke wih 1onpue
COPROTIRIS OF MOANSM S0 oqLapped weh graphic ¥iction maberal choch plates

LUBAICANTS MOT RECOMMENDED: DEXADH I, ENGINE QIL, AMY GL-5 OILE.
ﬂmﬂﬁﬂ: At 15 Iecommended T the ighest vsoosty manogade brcant
avaiknois b wsed for the enbopated ambsent lemperalure. Topcally il b & CAT TO-4
quakfied luoncam '|'l11lr||In:E:rI S in amiment empeatune ane probabie, J20 C. D muf-
[rades are recommanded Tiﬁrlm:u.ru should b appled a1 the Wumm
rating for tho prevadling ambiem miure, Lo ool should ba used whis & 1
monograce = used. Ha C-4 ade s used in place of J20 kbrcant it s recommuended
that the viscosty span no more thaen 10 poinis, Le §0W20

EYNTHETIC LUBAICANTS ARE APPFROVED IF QUALIFIED BY ONE OF THE ADOVE
EPEGIFICATIONS. OIL ¥ISCOSITY GUIDELINES APPLY, BUT SYNTHETI:
MULTIGRADES WAY SPAM MORE THAM 10 POINTE

FOWR FIRE RESISTANT FLLND RECORMIENDATIONS PLEASE CONTACT SPCER
OFF-HIOHRAY PRODUACTE

Wﬂi - prehea] e ransmission fuid io the mnmum emperaiune
1 o il WesCoaily LS DEloTe Sngene ST up,

wum - rAin And ralll gysiom ey 1000 hours or varage
araiEreEEs and duly oyt condibang. Sevaie o suitiined Fegh cpseaing lampanmiro of
duity abmcaphenc condsons vill ieSul i Secelinibied S ionlion o SORANTIFGAcN

rrust Be used o deberming the eguiness chacg eVl o1 s
COFGDONE

mﬁ]ﬂﬁxﬁpﬂmﬁm-&ﬂm il Sy (e iy retl] witen UEING
aymilhehe 5 moprime change inlervals should e debermingd lor Sach INerEmiEsion
iy raEnsUrr o5l oRidalion and waar molals, ower lime. o delenmine & hassline. Wear metal
analyss can wsehil informabion, but a larsmesson should Ao be emcsed from

service based solkdy on this analkysis.

FILTERS - Service ol fiter slament every 500 hours under normal ensironeeesal &0d duly
Cyde condibons, Service e high pericemance eiended |oe THer slement every 1000 hours
Of Lpon waireng ndication fram ihe Sior back prossune Sonsce

This recommend e lub i2am BRcbon SOl nol apply 0 INSnEmissions with alecirone
mmiedulation wiheda S0panebs spprosed cils ane id |

Ay desaaton from ihes recomemendalion st Fave wrinen approsal iom the
JOpECABCN eNgnearing dapanmant of Spcar O8-Highway Products

*[heron & a regisiersd iRdemark of Genaral Molors Cop — 57 —

i)

B I

ebeminta,

Refil ransmission to LOW mark,

Rum enging ol 500 . 600 APM to prime
oorwerier and lines,

Recheok level with emgline running of

EO0 - GO0 AFM and add oil 1o hrlrﬂ level o
LOA maric. ¥When oll temperature is bod {180
- 2007 ) [92.2 - 93,27 C] make final il bewel
check. BAING QIL LEVEL TO FULL MAFRK,

AECOMMERDED SAE J300 VISCOSITY GRADE
BASED OM PRECVAILIMNG AMEIENT TEMPERATURE

BAE (W0 |

| Dremron 1 o expmnbert. |

BAE 2]

| SAE 40 |

FRHPERHET A0 22

2 -

| 14

cooWw H O 4 0
32 5 EB BB MWa 12

POWER SHIFT TRANSMISSION AND TOROLIE
CONVERTER HYDRAULIC FLUID ANALYZ1S

Specar (f-Highvery Compananis Dhvision ecommands thal wihen
chemical samgling of o poves shift Eanamission lubneaton arcii T
i5 baing 1akan ihal sevamal SAMPRS D ANy Tec v A pericd ol lime
o aftabliah its noimal Beds, Langs dhangos in parssh quantity Boim P
ricamal lewwl may imEcate an abmormal condition wilhin Ihe TarEmis-
Aion oF i lubncaon Buid, Ary contiugion made al the Fansrmson
Echua cOndition, of Bchon Laken by 1he Bansmission user when

inlr prefing Hee sample rosults. s The full resporsibity of the wser.

The folicaving part per milion (PPA) valiees represent genenal guide-
lines. which may be used for references as a narmal limit

wan Fe 125 PPN
Coppar Cu 350 PP
Sllicon 5 20 PPN
Bl Al 15 FFM
Lizad Fix 50 PPM
Chromiim Cr 5 PPM




TROUBLE SHOOTING GUIDE

R and HR Modal, 32000 Transmission

The following data is presented as an aid bo locating
tha source of difficulty in a malfunctioning unit, 11 s
necessary te conskder the torque converter charging
pumg, fransmission, ail cealar, and connacting lines
a1 & camplaie system when running down the iauron
af trovble since the preper aperation of any unii there-
in depends greatly on the condition and oparations of

the athers. By studying the principles of operation
together with data in this section, i may be possible
ta correct any malfenction which may oatur in the
system.

TROUBLE SHOOTIMG PROCECURE BASICALLY COM-
S15TS OF TWO CLASSIFICATIONS: MECHAMICAL AND
HYDRAULIC,

MECHAMNICAL CHECKS

Prigr 1o dhecking any part of the sy Elam fram a
hydraulic :.1.;r-||ﬂ|:1-|:|i|-v||J the following mechanical checks
should ba made:

1. & chedk should be made to be sure all contral
lavar linkage is pm-,p-urh.' cannacted and u'il.ltlﬂl alt all
connecling painis,

2. Check shift levers and rods for binding or restric-
tigng in iravel that would prevent full engagemant.
Shift levers by hand at contrel valve, if full engage-
mant cannal be obtained, difficulty may be in conirol
cover and valve assembly,

HYDRAULIC CHECKS

Batars ehacking on the largue conwverchar, Transmis.
sign, and allied hydravlic syitem for pressures and
rate of ail Flaw, |1 is essantial that the lavaring pra-
limimary checks be made:

Check oil lewel in tramumissian. This shovld be done
with ail ternperatures of 180 to 200" F. [B2,2-93,3° C].
GG HOT ATTEMPT THESE CHECES WITH COLD OIL.
Te bring the oil emperature to this specfication it
it mecessary 1o elther work the madhine ar “stall" aue

the converter. Where the fermaer means (s impractical,
the latfer means should ba lmp|-:|rud ax Followi

Engage shift levers in forward and high spoed and
apply bBeakes. Accelerate engine half 8o thegeguartar
thrattle.

Hold stall until desired converter owtlel mmperaiwne
is reschead. CAUTION: FULL THROTTLE STALL SPEEDS
FOR AM EXCESSIVE LENGTH OF TIME Wil OVERHEAT
THE COMVERTER.

LOW CLUTCH PRESSURE

Cause
1. Low gil level
2. Cluich pressure reguleting valve spoal slusk open,
3. Fawliy charging pump.
4, Broken or waorn clutch shaft or pistan smalirg rings.
5. Clutch piston bleed valve stuck open.

Remady
Fill 10 proper lawviel,
Clean valve spool and housing.
Replaze pump.
Replace saling rings-
Clean bleed valves thoroughly,

ol o

LOW COMNVERTER CHARGIMG PUMP QUTPUT

1. Low ail lawel
2. Suction wrean plugged,

3. Air leaks at pump intake hose snd connections or
collapsed hoss, |R-Z2000 anly)

d, Defective oil pump.

1. Warn oil sealing rings.

2. Warn ell pump.
3. Law ail lewal,
4, Pump sudicn line taking abr. (R-32000 onby|

I. Fill 1o proper level
#, Clean suction screen.
3. Tighten all connections or replace hose i necessary.

4. Replace purmp,

1. Remove, divessermble, and rebuild converter sssem-
bby.

2. Replacs,

3. Fill to proper lewal,

4, Cheek oil line connections and fighten securaly,

NOBY CONVERTER

1. Warn coupling gears.
2. Worn oil puemp.
3. Warn ar damaged bearings

1. Replaca,
2. Replace.

3. A complete disassernbly will be necessary fo datar-
ming what bearing is faalty,

LACK OF POWER

1. Low engine RPM ab converter stall
2. See “Owverheating™ and make same checks,

1. Tune engire chack governar,
2. Make corrections as explained in “Owverhesting.'”
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REV. & FWD.
G 63 - 064
[1.600 - 1.626]

MODULATED FWD.
& REV. CLUTCHES

o g o e

Znd & 3rd & NON-
I@1 FIG.B MODULATED FORWARD &
REVERSE CLUTCHES

FIG.C

'l 048 - 048
[1.219 - 1.245]

LOW (1st)
CLUTCH

FIG.D
(4 SPEED ONLY)

4TH
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S BACKING RING

ENGINE FLYWHEEL

TORQUE CONVERTER
RIMNG GEAR

RING GEAR SCREW

EE“%‘EEETF,@E " EMGINE FLYWHEEL

2\ 4

f SEE PAGE &1
g FOR INSTALLATION
PROCEDURE AND
r BOLT TORGILE
(LAl

|
Y - ‘\‘\\
I3

[ BACKING RING
]
]
]

243767

TORQIE CONVERTER
RING GEAR 245341




16 SCREW RING GEAR INSTALLATION PROCEDURE
(MNon-Asbestos Ring Gear)

Remove ol bunrs from Blywhssl mowing lace and pilot bares. Chean the tergue corverier ring gear iywhesl mouniting surface
and the ring grar screw tapped holes with solvent, Dry tharouwghly, being certain ring gear screw holes are dry and clean.

Chack engine fywhesd and housing o housing adaptor for conformance 1o standard 5.AE Mo, 3 — SAE J927 and J1033
tolerance specifications for pilat bores size, pilot bores ecoentricities and mountng lace deviations. Measure and record enging
crankshafi end play.

Install tongue corverter ring gear 8s shown,

NOTE: Assembly of the ring gear mast be completed within a fiftesn minute
period from start of screw Installation, The screws are prepared with an eposy
caating which beaging to harden after installation in the lywheel mounting holes, If not
tightaned 1o proper torgue wathin the ffeen minute penod insullicent screw clamping
tension will fesull.

inetall backing ring and sixteen M6 special sorews to approsmately 06 inch 11,5 mmi of seated position, it & permissible 10 use
a power wrench for this installation phase. With a calibrated torgue wrench tighten screws 30 to 33 pounds feet of torgue 40,7 -
447 MNoml,

To obisin maximum effectiveness of the special screw’s locking feature, 8 minimum Gime period after sorew installation of
twilve (12 hours is sugpested balare anging startup.

The special screw is 10 be used for ONE installation anly. If the screw is semoved Fos any reason i§ MUST BE REPLACED. It is
recommended that the epaxy left in the flywhes! hole be removed with the mopes tap and cleaned with solvent. Dry hola
thoroughly and use & NEWY screw for re-installation

Assemble torgue canverter 1o engine flywhasl by sliding comvertir imo position by hand befoe fastening housing anachment
serews, This may require more than one tial to match the drive gear teeth. Puling the converter inta position with housing
artachment bolts is not recormmended,

Moasure engine crankshalt end play after assambly of torque convenes. This value must be within one thausandth L0011 of an
inch 10,0254mmi| of end play recorded fin Paragraph #2) before assembly of torue convarter,

BO2RET — 1.6 INCH [38.1] 16 SCHEW RING GEAR KIT BOESESY -~ 1.5 INGH |381) 16 SCREW RING GEAR KIT
i PEOFAT Torque Convemem Ping Gem 1 MME Torguer Conwirtic R Casar
iE 26788 Rung Goar Scress 1.5 Imch | 38,11 18 2IREE Ry Gear Sceinge 1.5 nch 135,10
i 8025565 Irgallamon Insiruchon Shes 1 HAMGT Bockire) Rar)
(] L LE Insgial e et i Shaat

243767 Backuwg Ring not ncluded in B02553 Rng Gease Ko Must be Dedored Soparatohy

Dimerssons are in inches DEnensiong m | | ome mm,

SEE PAGE 60 FOR INSTALLATION ILLUSTRATIONS
SEE PAGE 69 FOR 32 BOLT INSTALLATION

—Bi—
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l'ETl..IHE-II*-.IE HUB SCREW R-IMPELLER HUB SCREW

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

1. CLEAM HUB MOUNTING SURFACE AND TAPPED HOLES WITH SOLVENT, DRY THORDUGHLY
BEING CERTAIN TAPPED HOLES ARE DRY AND CLEAM.

2. INSTALL BACKING RING AMND SPECIAL SCAEWS TO APPROXIMATELY 06 INCH [1,8] OF SEATED
POSITION. WITH A CALIBRATED TOROUE WRENCH, TIGHTEW SCREWS 40 T 45 LBS. FT. TOROUE
1B, 3-8 .0 M) HOTE ASSEMBLY OF IMPELLER OR TUREBINE HUB MLIST BE COMPLETED WITHIMN
AFIFTEEN MINUTE PERIOD FROM START OF SCAEW INSTALLATION, THE SCREWS ARE PREPARED
WITH A COATIMNG WHICH BEGINS TO HARDEN AFTER INSTALLATION N THE HUEB HOLES, IF MOT
TIGHTENED TD PROFER TORQUE WATHIN THE FIFTEEN MINUTE PERIOD, INSUFFICIENT SCREW
CLAMPING TENSION WILL RESULT. THE SPECIAL SCREW IS TD BE USED FOR OME INSTALLATION
OMLY, IF THE SCREW IS REMOVED FOR ANY REASDORN IT MUST BE REPLACED.

THE COMPOLIMD LEFT IN THE HUB HOLES MIUST BE REMOVED WITH THE PROPER TAF AND

CLEANED WAITH SOLVENT. DRY HOLE THORDUMGHLY AND USE A NEW SCREW FOR
REINSTALLATIOM.



Coaler insal

/nmauw&
-

Coolar
aullet pressure

Coplar

~

outlat lemparaiere

Fillew typsa “A"
Liga raplatamant alament
154502
Coaler Port “AQ" D0 NOT SUBSTITUTE
Par “AP
Parts A" and “J" are permanent requirements
and their installation is requirsd in this anea. Checkpont
Port ~DO"
Clutch pressure——, Parl “4F

Modulated renverse
chileh ehach port

lube cost

Pon "T"
Par 5

Port “J" Converier outlel temperaiure
Part "R Conwverter autlal pressure

Paort “T" Checkpoint iransmission forward clutch pressure
Port 5" Checkpoint transmission reverse clutch pressure
Parts “'J™, *R", and "D0" Used for fiekd trouble shooting

PLUMBING DIAGRAM FOR HR 32000
W/12 PLATE MODULATION AND

AUXILIARY LUBE




CLEANING AND INSPECTION

CLEANING

Clean all parts thoroughly using sohvent type cleaning
fluid, It is recommended that parts ba immersed in cleaning
fluid and moved up and down slowly until all ald lubrican
and foreign material is dissolved and parts are tharoughly
cleaned.

CAUTION: Care should be exercised to avoid skin
rashes, fire hazards and inhalation of vapors when using
solvent type cleaners.

Bearings

Aemove baarings from cleaning fluid and strike larger
side of coneg flat ageinst a block of wood 1o disledge
salidified paricles of lubricant, Immerse again in sleaning
Puid 1o Mush out particles, Aepeat above operation until
bearings are thoroughly chean, Dry beanings using mosiure
free eampresaad air, Be careful to direct air siream BCnoes
bearing to avoid spinning, Do not spin bearings whan
drying. Baarings may b rotated slowly by hand to facilitate
drying process

Housings

Clean interigr and exterior of housings, bearing caps,
ate., thorgughly, Cast paris may be cleanad in hot solution
tanks with mild alkali solutions providing these parts do not
have ground or polished surfaces. Parts should remain in
solution long encugh 1o be thoroughly cleanad and heated,
This will aid the evaporatian of the cleaning solution and
rinsa water, Parts cleaned in solution tanks must be
thoroughly ringed with clean water to remowe all traces of
alkali, Cast parts may alao be claanad with steam cleaner.

CAUTION: Care ghould be exercised to aveid skin rashes
and inhalation al vapors whan using alkali oleaners.

All parts eleanad must be thoroughly dried immadiately
by using moisture-free compressed air or soft, lintess
absorbent wiping rags free of abrasive matenals such as
metal filings, contaminated oil or lapping compound,

INSPECTION

The importance of careful and thorough inspection of all
parts cannot be owerstressed. Replacement of all parts
showing indication of wear or stress will eliminate costly
gnd avoidable failures at a later date,

Baarings

Corgfully inspect all rollers, cages and cups far wear,
chipping or nicks to determine fitness of bearings for
furthar use. Do not replace a bearing cone or cup individ-
wally without replacing the mating cup or cone af the same
time, After inspection, dip bearings in clean light oil and
wrap in clean lintless cloth or paper to protect them witil
installed,

Ol Seals. Gaskets and Retaining Rings

Aaplacemant of spring load oll sesls, 0" rings, meatal
saaling rings, gaskets and snap ringa is more aconomical
when unit is disassermbled than premature averhaul to
raplace these parts at & futwre tima. Fusther less of lubricant
through a waorn seal fmay feddlt in failura of othar mons
axpensive parts of the asgembly. Sealing members should
be handled carefully, pariculardy whan being installed,
Cutting, seratehing. of curling under of lip of saal sanously
impairs its fficiency. Apply 8 thin coatof Parmatex Mo, 2 on
the auter diameatar of the oil saal to assure an oil tight fit into
the retainar. Whan assembling new metal type sealing
ribga. same should be lubricated with coat of chassis
gréage o stabilize rings in their grooves for case of
assembly of mating mambers. Lubricate all “0" rings and
aeals with recommanded type Automatic Transmission
Fluid biefore assambly.

Gears and Shafts

It magna-Mux process is available, use process to check
paris, Examine testh on all gears carefully for wear, pitting,
chipping, nicks, cracks or scores. If gear teeth show spots
where case hardening is wom through or cracked, replace
with new gear, Small nicks may be removed with suitable
hona. Inspect shafts and quills 1o make certain they are not
sprung, bent, or splines twisted, and that shafts are true,

Housing, Covers, sio.

Inspect housings, covers and bearing caps to be certain
they are thoroughly cleaned and that mating surfaces,
bearing hores, eto., are free from nicks or burrs, Check all
parts carefully for evidence of cracks or condition which
wiould cause subzequeant oll leaks or failures.



o O

o
~ p 1.060 £ .007 [26.9.+ .17]
O 0
Stake 3 places approx.
O o equally spaced.
- - § After curing of Loctite,
speed sensor bushing
miist be secune with 40
= & F1. Lb. |54.2 N-m] torque.
O (@]
1.380 4 .007 [35.3+.17) L .
Asgemble Speed Sensor Bushing in housing to specified
REAR VIEW dimengion with Loctite 262 and stake (3) three places.

SPEED SENSOR BUSHING INSTALLATION
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ENGINE FLYWHEEL

BACKING RING

TOROQUE CONVERTER
RING GEAR

RING GEAR SCREW

RING GEAR SCREW

(A7) 243870 1.600 138,
(32) 244503 1.750 44,
(320 240318 2.000 |50,
(32) 237153 2 500 |83,

1
i

EMGINE FLYWHEEL

VA

Iy

TORQUE CONWVERTER RING GEAR 2409265

SEE PAGE €9
FOR INSTALLATION

PROCEDURE AND
BOLT TORQUE

BACKING RING
236937
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32 SCREW RING GEAR INSTALLATION PROCEDURE
(Non-Asbestos Ring Gear)

Remeave &ll burs faem Hlysdiesl mounting face and pllot bores. Clean the toegque cormanar ring gear fhywheel mounting surfsce
and the ring gear scréewr tapped holes with solvent. Dry thoroughly, being carain Fing gear screv hodas are dry and clean,

Check engine Thywhesl and howsng of hausing adepror for conformance o standaed S AE. No. 3 — SAE J927 and J1033
toderance specilicatons lor pilot bores e, pllol bores eccenticites and mounting face deviations. Measure and record engine
crankshal end play.

Install forgques conwerbar mag gear 83 shown.

NOTE: Assambly of the ring gaar must be completed within a fittaan minuta
period from start of scresw installation. The scraws are prepared with an aposy
coating whech beging to harden after installation in the fhywheal mounting holes. IF ned
tsghtened 1o praped 1orgus within the fiftaen minute pericd insufficient screw clamping
tarision wdll result.

Inatall backing ring and thirty-twio (321 spacial screws to approxirnately 06 inch 1.5 mml of seated position. 11 s perrmissibde to
use @ power swanch for this installation phase. 'With a calibrated torque wrench tighten screwes 23 to 25 pounds fieet of torque
[31,2 - 33,8 M.ml.

To obtain maximum efleciveness of the special screwe’s locking feature, 8 minimum time period afier screw instalfation of
taatve (12} howe ls suggested before angine start-up.

The speacial screw is 1o be used for QINE installaion only, If the screw is memoved for amy reasen it MUST BE REPLACED, Itis
regommended that the apoxy kot in the fivwhael hole be remowed with the proper tap and cloanod with solvent, Dey hola
thiorewighly and use & MEW scraw for recirstallation

Agsamible torqua convertar to enging Fhywhesl by sliding converter inio position by hand bofors fastening housing atlachment
serews. This may require mora than one trial to match the drive gear teeth, Pulling tha convartar into positicn with housing
artachmani bolts s not recommended

Meazure angine crankshaft and play after assembly of torgue converter, This valise misst be wathin are thousardth (0010 of an
inch 10,0254mm] of end play recorded (in Parsgraph #20 before assembhy of torgee convertes,

ANZSA4 — 1.5 INCH [38.7]) 32 SCAEW RING GEAR KIT BOPSAT — 25 IMCH |E25] 32 SCAEW RING GEAR KIT
1 MUIEE Tormee Conuenm Hing G 1 DU, Toroue Canserier Bing Goar
32 243570 Ring Gear Scres 1.5 Inch 38,11 az N5l faneg Gzar Screw 295 inch 163,51
1 BOJELD Irceallaton Instruction Shoe 1 BOCGED Instalaran Ingiructon Shoot
BOZSAS — 178 INCH |44 4] 32 SCREW AING GLAR KIT B - 30 NOCH | TE2| B2 SCAEYY AIMG GEAR KIT
1 L L Torgue Converler Firg Goar 1 2ahes Toroue Canverier Firg Gear
a2z 244503 Firsg Gear Screw 1,70 Inch 144,4| 32 2o Foreg Gear Screw 340 Inch 176,21
i BOEED Instalation Insiructoen Sheet 1 BOGSE0 Inztnlazan Insirucion Sheot
BI2546 — 20 INCH |50.8] 32 SCREW RING GEAR KIT B02540 — MIB-3Z SCREW RING GEAR KIT
1 24aa5 Toargue Corverper Rasyg Gaarn 1 2455 Towgue Coanwerier Rirg Jear
2 A Ferey Gear Seraw 2.0 Inch [50,8) i 4F000ET Fars) Gaar Sergee [M4E = 1,261
1 BERD Ingtallatian Irsrucian Hhael 1 Ingtnlagan Inglrucicn Sheal

ZH837 Backing Ring Mot Included in Ring Gear K. Must be Ordered Separasbly.

NOTE: The inial mstallation dive geal mountang kit includes a corveres alr beaather, This beeather ia used on C & CL 270/C &

CL 320 comvedters onky and is mot requirad for the HR & LHR 28000/HF & LHR 32000 applications.

SEE PAGE 68 FOR INSTALLATION ILLUSTRATIONS
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R32000 FRONT COVER GROUP

ITEM DESCRIPTION aTy
1 Flange Mut Cotter ..... . 1l
2 RN ouu ss o on rrmawmesmmn o 1
3 FlangeMNutWasher .................. i |
TR R ) IR ————— ST |
B ImputAamge. ... ... ............ |
6 InputFlange OilSeal .......... R . 1
7 Input Shaft Front Bearing Retaining Ring . .. ... 1
8 Input Shaft Front Bearing ....... . 1
9  Input Shaft Front Bearing Retaining Ring . . . .. .
10 PipePlug ......cciiiiiinianians |
11  Front Cover & Tubae Assembly .............. 1
G P o ah [ | S U SR ——— 2
12 3rd Speed Tuba Assembly ................. 1
14 TubeClip......cocvvuvans . P
15  Tube Clip Screw Lockwasher ... ... ........ .2
16 TubeClip Screw ........... . 2
17 Reverse Tube Assembly ................... 1
18 Breather .............c0000 -1
19 FontCoverSleave .............

20 Front Cover Sleevelock . .................. 2
21 Sleeve Lockscrew Lockwasher .. ... _........ 2
22 Sleeve Lockscrew . ......... . 2
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DESCRIPTION aTy
InputShaft. . ............... .1
Input Shafi RearBearing . . ...........co.00t 1
InputShaft Gear .............coccracaasas 1
Input Shaft Gear Retaining Ring ............. 1
TubaSlBevE.......cocvvivicissssrsnnanan 1
TIENEN . ; s ooysios 56 i i augiansee 1
Detent Spring ........ .1
Detent Spring . ........ .1
Valve to Converter Housing Screw ... ........ 3
Valve to Converter Housing Scraw Lockwasher 9
Control Valve Assembly ... ... ... ... .coa. 1
Control Valve Gasket . ... _....._........... 1
DetantBall .........0cvcvvevannansansnnes §
DAttt Bl o on s s s e wis B
Fipa Plug .....:ccccusccscainvananna -
CovertoCaseScrew . .......coovvuevinra-n 8
Cover to Case Screw Lockwasher ........... 4
FromtCowerPlug . .........ccc000s -1
Front Cover Plug Gasket ............ -1
CovertoCaseScrew . ............c00v0n.- 4
Cover to Case Screw Lockwasher .. ......... 4



R-32000
ASSEMBLY INSTRUCTION ILLUSTRATION

%
e
NS

Bearing 1.0, chamiers %o point
foward srap rings as shoan,



[>[> bbb

Liva:

o i

-'-m! wary bghd coal ol Peamates Mo, 2 w 0D,
od all oil seals belore ass'y.

Gear 10 be assembled with long hub lgnglh 1o tis
gida,

Theesd cludches, B-ouler sheel plabes, B-innar fricton
plates. Appambla albernalely, siarting with cuter
sleel plaie,

Spe Elastic Stop Mul Torgue Charl

Lerey clubch, Seoudar staed plates, B-nnar friction

plates. Azsamble allemately, starting with owler
gleal plale

Notas

A - s Permates & Crane Sealer anly where

speciliad.
B, - All pad in chamiars lor oil 22als, pision rings &

U rings mast be smoath & fres from bures,

Inspect at ass'y.
C. - Lubricate all pision ring groaves & ©0" rings

with ol before mss'y,
L« Apply very lighl coat of Permalex No, 2 fo OU

af all oil seals before ass'y.

!{ 3 Locksire to pravent loasandng
A Boaring shisld oul
& Must be loose internal fit Dearings. Mo, °
on baaring.
(12 Plate Modulasian] Twa clubohes,12-ouler stonl

plates, 12-inner riction plates. Assemible allemately,
starting with outer stesl plale.

‘3" aached

Baaring shie'd in

E. - After assamily of parts using Parmales of
Crana seshar, thore must not ba any fres or
excasy mabsnal 1hal could emer the ol oo,

F. - Apply lighl enal of Crare Ssaler 1o all pipe

pugs.

G. - Apply a thin coating of greasa batwean seal
ipa on lig type a=als price to ass’y.

H. - Apaly kghi coal of Permatex Mo, 2 o all thio
noda sled thremds,

HNOTE: Watric dimensions shown

in brackes | |
View “0
2 Places
Chueh Reiven Springs. ELASTIC STOM MUT TORDUE
Corwsavi sith of firnl epring 1o be placed T THIEAD 51T LEFT
FT. BT
apInsl chaich pefon, Famaing Jow washeis 1= 3,. b
stackad disrroisly eesrrsad o6 shoven. ! i _ a4 - 87,0
Lk . 340 EEREL
o 00 - B0 [iDiA - e
Al . &850 [342.4 - B80,1|

Frrwrd & Megersn Ouich Rehsm Spengs

Comeave gide ol #iet gpring so

b placxl

iganat chuich piston, Rsraining sk wishers of
mach culeh b Ba sincked aliorraioly poseimee

i hénen

Grade 5 {1

Tistipsin S cilid®aon lor Lubrcabed

Grade 8 (o)

o Flalsd Scrée Thrgads

BOR FIE THREALR COARSE THREAD FIME THREAD CORASE THREAD

SITE LB-FT [ha A LBFT [ M| LEFT [M-h] LBFT [NM]
W25 | o100 | [12ad. 135.5] a2 . 8 z-zea) || 12s- 141 [173,6 - 191.1] 198 - 187 180 1722 |
5000 84 - T | B0 a5 57 - 63 [ Fra- bha] || o0 o [122,0 - 134,2] B B | 108 1183

6375 | Al 45 | | G5R. Bi0 7. 4l [ 502 E55) SE- 6l [ M7 =57 53 . 5T [ 705- 772

ATED L R | [ 353. 393 | Z3- 24 [ 3.2- 338 3T- 41 [ 50.2 - 55.5) - [ 448 4835

Rl ] 18- M | 8.7 2] 12- 1 [ 183- 216 | . X | [38.0. 43.3) - 30 [ *55- 4008
2500 - 1 | 123 143 &i- [ 109- 135 1m- 13 | 6.0 ¥7.6) T [ 123- 149) |




MAINTENANCE AND SERVICE

The instructions contained hereim cowver the dis-
assembly and reassemibly of the transmission ina sequence
that would normally be followed after the unit has baan
removed from the machine and is to be completely
oyerhauled. It must also be understood that this is a basic
32000 transmission with many options. Companion
flanges and output shafts with and withouwt dizconnact

assamblies may vary on specilic modeals, The units are wery
gimilar to trouble shoot, disassernble, repar and re-
assambde,

CAUTION: Cleanliness is of extramea impartance and
an absolute mest in tha repair and overhaul of ths unic
Before attempling a iy repairs, the axterion of the unit must
be thorgughly cleaned to prevent the possibility of dim and
foreign matier entering the mechanism.

DISASSEMBLY

Figjure 1
Aemowve contral valve bolis and washers. Remove contral wihee,
Lse caution 82 not 1o lose detant eprings and balls.

Figura 2

Remowve companion flanga mil, washar and 0" g,

—7d—

Figura 3
Rermowve front cosar plug,

Figuarz 4 .
Remove bolts securing front cover 1o transmission housing.



Figure &
Remove front cover and fersand and 2nd clutch,

Figure 6
Use a spreading type snap fing pliers to spraad the ears on for-
wiard clutch fromt bearing retainer rfing. Remove forwand clutch
wiith pay bar,

Flgura 7
IF irpast shaft is 1o ba removed, tap on thresded end of shaft,
remove ingut shalt, gear and baaring,

Sen cleaning and inspection poge,

INSTALL INPUT SHAFT OIL SEAL IN FRONT
COWER AS SHIWWM OMN PAGE T2.

DRIVE GEAR

RETAINER RING

A+—————INPUT SHAFT

il 1Al

NOTE: LONG HUB OF
DRIVE GEAR TOWARD
| RETAINER RIMNG

Figure 8
Input shaft, rear bearing, drive gear and &nap ring.

I

Figure 8
nztall input shaft into front bearing.

Flgure 10
Suppon converter housing with chain fall. Spread florsvand
cluteh front b=aring retainer ring and tap forssand and 2nd clutch
assernbly inio ransmission case assembly. Be certain snap ring
i& in lull pesiton in ring groove



Figura 11
Install 2nd speed clutch piiot bearing.

Figure 12
Inztndl transmission cese gasket and D" ring seals,

Figura 13

Install housing spacer, gasket and “0" ring seals. NOTE: Hous-
ing spacar is usad with 12 plata clutch modulation anby.

Figura 14
Suppoet front cover with a chain fall, Instad alignment studs in
transmession case. Position front covar assembly on aligning
studs. Turn output fange to align clutch dise hub in cluich, Do
not foree this opaation. With front covar in position against the
ransmession case instal cover to case bols, Tighten o
specified torgua,

Figure 16
Install companion flange, flange “0 ring, washer end nut. Tor-
que mst to specified torquee. (See elastic stop nut Wwiges chart],



Figure 17
Locate detent balls end speings In control valve, Position new
gasket, Secura vahve with bolts and washers. Tighten to
spacified torqua.

BEARIMG SHELD
MIUET FRCE QIT

BEABMG 5HIEL
FAUST FACE I8

SHIELDED BEARIMG INSTALLATION

NOTE: The disc spring packs are to be used as
complete assemblies and care should be taken
not to intermix the individual 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.

Service replacement assemblies are banded
together and must be replaced as assembly.

BEAR PG SHEID
MLUST FACEN

BEABFEG SHIELD
AT FACE oT

BEA KM SHIELD:




R32000 - C270/C320 EXTERNAL

Fila Assambly (88 chart

P
Ling mm pump mus e connedced
o T Sk of [Mad

Lins

Irom pump o fiker and
Eenin Bllee 1o

g, vl

Check paind "B"
corerier inlel pressuns, 1\

Prasiuns rég. wahm,

Cneck point "
clulchi pressurn
240280 PEI |'IlEEE.ﬂ-1'iE1.ﬂ kPal

Tor grasity dfain o frans

Chacik paist “D”
Comvertar oil mpaialuns
{Fled lino 250°F, [I21°C])

o\

Otk o IBmp 180°-200%F,
|2 585550

Tranarmson in naulral,
Operating specilications:

26 PEl 1720 kPal minimum

pressure at 2000 FPW in=

PLUMBING DIAGRAM

Chack point “E”
Coclar inket presmurs,

Chack part “F"
Cocar gutlel peBsBLE

Crack poimt “G"
Cocler putlet iempemture.

/m Tk cgsning

Swction lime froes Iranamiason
AT 10 DTG

Granily drain—must o

conlingoiE Hopa bam

COMANRT I IranaTigiion,

Hoaas:

Hesa ling oparaling rquisments.

1, Pragsure Lines—Suilable for operticn from
wkaanl @ X50°F 121.7%C] condinuous apomting
wrrpstaturn. Must withssand 100 PSI (2068 kPal
conlinusus pragsure with B0 PSI 4137 kFa)
niarmeitian sungsn. Rel SAE. Spac Mo
JETEIOORT Hydrawlis Hoas Specificalion.

2. Suction Lime—% ba prolaced
oy iniarwevan gisal wire, Fiefd. 54 E. Spec. No.
JEIT,00R Hysknulc Hose Speclicason.

Suitabla far apamiics lreen ambian o
ZECPF. [121,1°C). Conlisugus aperaling lemparalure,

3 Grawity Orain Line—Suitable for cperation
‘rom ambiani ¥ 250%F [130,1%C] continuous

Metric demensions. shown speed and a mazimum of 7 P51
in brackets | | [4BL0 kFal putiet pressums
wilh engne cparating &
Haote: Do ot deviste any line sim,  Me-osd governed apesd.
FILTER ASSEMELY CHART
E— E
Fﬂn-rE Assombey Mo Cariridge Mo Bssemily Mo, Elaimis
1533604 247055
n E!I'!W 2UEE02 = |_ !_| I MR
23T 2EETHT
. Dual Can Zms0e Dusl Flemar | 243622

cperating we. Fel. SAE. Spec. Mo JETTI100A
Hydmulc Hose Sascilicalian
4. AN Hoss Lirgs s mus confom o S E,

Spac Moo D18 el Procsdurs far High

78—

E T ispinn Ol Hess
5 Sen Lubrication Specificalions.



INSTALLATION INSTRUCTIONS OF NEW NON-METALLIC SEALING RINGS

Proper oil sealing ring (piston ring) installation procedures. Refer to the appropriate transmission
maintenance and service manual for disassembly, cleaning, inspection and reassembly.

1. Fill the oil sealing ring grooves with a good grade of grease, this will help stabilize the sealing ring
in the ring groove for installation.

2. Carefully position the piston ring on the shaft in the inner most ring groove. Hook the piston ring
joint.

3. Repeat steps 1, and 2 for the remaining ring or rings making certain all hook joints are fastened
securely.

4. Apply a heavy coat of grease to the outer diameter of the rings and shaft. Center the piston rings
in the ring groave.,

5. When installing the clutch assembly in the transmission case it is recommended a piston ring
sleeve P/N's 241309, 237576, 234265, 235314 or 248694 be used to center all of the piston rings
in their respective ring grooves. Use extreme caution to not damage piston ring when installing
the clutch shaft in the transmission case, or when installing the converter housing or front cover
on the clutch shafts.

PISTON RING
SLEEVE
USED FOR POSITIONING 234265
OF PISTON R
CLUTCH SHAFT
.-_____.. BEAFRING
PISTON RINGS
18000 SERIES
PISTON RING USED FOR POSITIONING PISTON RING USED FOR POSIMONING
SLEEVE OF PISTON RINGS SLEEVE OF PISTON RINGS
241309 or 237576 235314 on 248694
“~; i _|_— tevma \HA{ | _— sesmma
CLUTCH SHAFT CLUTCH SHAFT
PISTOM RINGS \
PISTON RINGS
B sure that kead in charmier and
intErsacticr of lead in charmer & peton
ring bors s tree of burms and nicks.
2420, 24000, 28000, 32000, 33000 28000, 32000 SERIES

34000, 36000 SERIES - T 4TH CLUTCH SHAFT
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32000 6 & 8 SPEED OUTPUT GROUP
WITH RANGE SHIFT

ITEM DESCRIPTION

—
O W 0 = o e L Pa—

Rear Cover g
Idler Shaft FlEﬂr H-E:arlng L::u::k Ball
Idler Shaft Rear Bearing ... ...

Idler Shaft Bearing Cap Screw ...........

Speedometer Driven Gear . ...

Spesdometer Tuba Mut ... .............
Idler Shaft Bearing Capscrew _..........
Idler Shaft Bearing Capscrew Lockwasher . .
Idler Shatt BearingCap . ... ... ..........
Idler Shatt Bearing Cap Gasket...........

Idler Shatt Mut .

Speedometer Drwe Gaar ar E-E:'Il-ng Spacu
Idler Shaft Rear Bearing Locating Ring . . . .
Idler Shaft Gear .. ... ... ............
Idler Shatt Gear Spacer . .. .. ............
Idler Shaft Low Range Gear ... ..........
LowRange Gaar . ... ... . . ... .......
High Low Shift Hub . . ... ... ... ... ....
ShiftHub Sleawve . .. ... .. ... .........
HighRanga Gear .. .........icoivaensns
Dutput Gearlnner Race ... .. ...........
Output GearBeaning ... ... ...
Qutput GearBeaning . .......ccoovienans
Output Gear Thrust Washer .. ... ........
Dutput Shaft Rear Bearing Cone . ........

Output Shaft Rear Bearing Cup

Dutput Shaft Rear Bearing Cap "CI" Hlng .
Dutput Shaft Rear Bearing Cap "0" Hlng i

Dutput Shaft Rear Bearing Cap Screw .

Dutput Shaft Rear Baar-n-g l:a::- Ec:rew

Lockwasher | .
Output Shaft Haar Elearlnq Cap e
High and Low Range Shift Fark |

E-hiﬂFﬂlkLﬂ:kEanw..................
Rear Bearing Cap Ol Seal .. .............
Rear Output Flange . .. ... ... ...........
Dutput Flange "O" Ring .. ...... .. .co0s
Qutput Flange Washer ... ..............

I Y P

"I |
— i A 4

—81

2338 RERRNCEERIBREORIBEELGHEREOR2EEE T

EM DESCRIPTION

=)
2

Output Flange Nut . . ..................
Cutput Flange Mut. . . ..o vivinviannanis
Output Flange Washer .. ... ...........
Output Flange "O"Ring ................
Output Flange . o

Output Shaft Fn:mt B&anng [."ap l:hl Saal
Output Shaft Front Bearing Cap Screw .
Output Shaft Front Bearing Cap Lm:l-:uuashar
Output Shaft Fromt Bearing Cap .. ...... ..
Front Baaring Cap Shim . | T AT
Front Bearing Cap "0" Hlng lanEzaraks
Bushing {Used with Drsmnnal:t ':l'nl'.rl
Output Shaft {Used with Disconnect l.’JnI\r]
Cutput Shaft | : R 5 B
Output Shaft Frunt Eleanng l:up ..........
Output Shaft Front Bearing Cone |
Qutput Gear Thrust Washer . .........
Output Gear Bearing |

Cutput Gear Bearing | R
Cutput Gear Bearing Inner Fraw:e i
ldler Shaft Front Bearing Retainer Fllng e
|dler Shaft FrontBearing . . ..............
Idler Shaft Gear Locating Ring . ..........
Idler Shaft . .
Tr':'msm|55.||:.|n I::IS.IE Ambl‘l,r SR
Range Shift Rail Support 0" Ftlng e
Range Shift Rail Support. .. ... ..........

Range Shift Rail Support Scraw
Lockwasher .

Range Shift Fr.anl Euppnrt Sl:mw e
Range Shift Rail Gil Seal .
Range Shift Rail . :
Range Shift Rail Detem F'Iug
Range Shift Rail Detent Ball ) e
Range Shiftr Rail Detend Spring . ... ......
Disconnect [Optionall .................
EBearing Cap Bore Plug [Optionall ... ...

= ol el =k =l e kb ek ek et et o omed ol m omel L md e fie e e ok ek ok E

ek ek ek et b omeb [l P



6 SPEED TRANSMISSION




.|"i"l. Impedler Hub and Tuebins Hub Assambly wilh
Backrg Aing and Special Self Locking Screes.
1. Cleam hab mownting surlace and tpped hokess
wilh sohvanl, Dvy thoroughiy Deing ceriain apped
holes are dry & clean.
. Install backng nng and snecial sell lpcking
BiTawE
Tighlen screws 40 1o 45 Los. FL [54,3-61,0 M'm]|
Mote: A of fub muest be comalele within a
ligzn menube peried from sind of sorew insialla-
lion. The special scréw is Do be used far one ire
slallation anly. H the screw s removed for any
reasan & musl be replecad. The epocy B @ the
hisa haoles mus! ba rermoved with ha proper Lap
and claansed with solveni. Ory hala thoroughly and

LR A N SEe tor reinsiallation

.& Gear to bo assercbled with iong hub leng to this
side.

.& Three clilches S-guter sleal plales, B-inner Fioon
plaips. Assamblg allerrataly. glarting wilh suter
sheal plate

/3, See Elastc Siop Mut Tarque Chan
& Low clulch, 8-oufer sieel plales, S-nmer friction

pleies fAssemble alternasely, starling with cutar
shee! plang.

/% Soa Elastic Slop Nul Tergus Charl

g’ﬁ SHim ouipis shati bearings w0 produce § 10 8 Lbs.-
b J0EE D, 50 M-m] pealaad

il. Tiginen ol soresn ass'y. 10 10 15 L= F.
[15E-20.0 Kom] (Not shoem)

Vigw "0 7 Placas
ndodudation only

Lesw Clutch Fetuam

Sprirgs.
Concires aifa of fint speing 1o be plicss

/¥, Meat nose bushing 1o 2008 Fo (93C) betoen ass'y. of
Bushing be Sow,

b Baaring shisid OUT e g spesd chuich. Bearing
N o e & Rl g e el

Must ba Iocsa insernal Bt bearings, Mo, "3 eached on
bearing.

é' 112 Plate Modulaten) Teo clulches, 12-cuter il plates,
124nner Wicton plales, Assemole alcmaialy, s1Efing

Motes
A - LUse Farmasex & Crang Sanler ook whans
Epacihod.
B. - All lead in chamfers for ol seals. pstan ings &
"' pings mist ke amoath & res lom busrs
c ILIn:Jp-_r:: a4 asa'y. o
- ncabs all pistan rooves & 0" n
with oil bafane ul'yl:“n ¥ -
Apply wery highl coal of Permaex Mo, § o 0.0,
af all ol saals Salore AEs'y
E. - Algr peseenbly ol paris using Permates or
Crane sealer, there must nal be any Iree or
axoess matanal that could anbar tha cdl et
F. - Apply light cosl of Crane Sesbs to all pipe

G - Apply & thin coaling of greese beteesn scal
lips on lio ype seals poior 10 ass’y.

H. - Agply light coal of Parmabee Mo, 2 140 all g
fiole stud 1hreads.

O -

KOTE: Thi fricton giscs inthe i cluich fas
& Faghar co-eliciers rating than tha lnction
disss in he olther cuiches, thensfore the
iscs must not be mived. The low clulch in:
nor disc can be identded by an "X stampad
0N One Sigid 01 tha inmer feaih. Th low clsich
innir desc Aled FEs & slog ol nan-saluble
yedlow painl sprayed on Ehe outer edge of
The disc

vw Llnlr

apaireil elutch pision Aemaining Rowr sgsings
10 b stdcked aBaneiely reversd &b ahown,

View “8"

Fﬂﬂd&ﬂnﬂﬁmmmw
Concae sicde o fes! speing o ba placnd
agairet chiich prtas. Aempining six springs

ressad &S dhowe, Ses note on paga 77,

Erlgsgid wigrw ol Palen Ring & Expandor
Haole: Expander gap o be approx. 180* from ring
Fasak poird 2o akd nng assaminly

ELASTIC ETOP MUT TORQUE

THREAD S1ZE LBFT [W-m]
NOTE: Matn: dimengions shiown 1" -2 =0 - 200 | [0a4 - 2ha)
in brackets [ ]. %" . 18 M0 -20 | [271.2 - 3mg|
1% - 18 00 - 350 | [4085 . &74,5]
a2 400 - A5 | [saza - sy |
Terque Spsclcaion lor Lubvicanss
Emﬂiﬁ@ o Plated Serew Thesads Gradaﬂ-%
1
= FIKE THAEAD COARSE THREAD FINE THREAD COARSE TesREAD
|_5I.-'-'E_!__ LB-FT H-8] LE-FT e ) LBFT LR LEFT MM
|_ 5885 B - 10 [123.4 - 1388) B2- 80 | [Em1.2-1Z20| 1M - 141 s - 181.1) ii5. 137 1660 - 172.7]
|30 | 7 | |e8B. oas) | 87- 83 | [ 77.3. esa 80- 99 | [1221-1342] | B0- 84 Emm-n!g_
i_-i_:li_ 4h. &8 | ) S56- B9 - A { [ 602 EEE i - 64 | AT BET] 55. AF | TOE. 7T
Ie0 [ M. M | |wN- 283 | @3- 25 | [ 31.2. a8 ar- i [ 502. 558 13- 36 [ 8e8. ams|
[wzs | 8. (7. ara) | 12 w6 | | 163. @) || s8. a3 | [ ses8. 25- 30 | [ 353. som |
[ 2800 | 8. 1 | | 123 1 B- W0 | | 109 135 1= 13 | [ 150 17.6) - 11 | | 123. 148







R & HR MODEL 6 & 8 SPEED

The A & HF 22000 & speed transmission is the same as the 3 speed R & HA 32000 except the difference being In the |dier and oul-
put shafts. The 6-speed unit has a gear added to the idler shafl and the outpul shaft has a high and low range shift.
Thee 32000 & speed transmission i the same as the 6 speed except the B spead has a 4th speed dutch.

The &-speed transmission has 3 working range shifis and 3 The Bespeed transmission has B foreard speeds and 8 reversa
travel range shifts, speeds.

Gear ratio delenmines working and irevel ranges. They are as The B-spead ransmission has 4 working range shifis and 4 travel
folloas: range shifts,

ist - 2nd and 4th working range, 3rd - Sth and Gth trawvel range. Gear ratio detenmines working and traeel ranges Thesy e o lolws!
HOTE: Range shift from low fo high must be made with 15t - 2nd - 3rd and Sth working anges 4th - 6th - 7ih and 8 tranel

machine stopped. range.
HOTE: Range shift from low 1o high must be made with machine

DISASSEMEBLY
Figura 55 showws tha idiar shaft with one gear, The B-spesd unit

willl heve twn geans and a haavier front bearing. See Figuna G54,
e !

Figure 2
Remove range shift rail support bolts, Bemase il support, rail
ard range shift fork,

Flgure 554
6 & 8 speed idier shafi, gear and bearing assembly. NOTE:
Do not lose rear bearing lock ball.

6 & 8 SPEED OUTPUT DISASSEMBLY

-'#f H &

Flgure 1
With all cluiches and shafis memoved, cut lockwire aon range Figura 3
shift Tork lockscrew, Remowe fork lncksere. Remove autpul shaft rear baaring cap bolts and baanng cap.



Figure 4
Remove front output fange met, washer, 0" nng, flange and
baaring cap from housing. Block owtput gears, Push output
shaft from rear through gears and @per bearing,

Proceed with Figura Tz thraugh 218 in the B B HA 32000 Sones
3-Speed Manteance Section then refer o Figume 5 beloe.

REASSEMEBLY

ISee cleaning and inspection page.)

Fegura &
Wiew of output shaft as it would be positionad in transmission
case, NOTE: Front b=aring cona and cusput gear throst washer
shouldered on shaft with large diameter of bearing in.

—85

Figure &
Poeition high end bow range gears, shift hub, hub Sleeve and
mesdle bearings N rensmesson case as shown in Figure B
Insert cutput shaft, front beering and thrust wasber through
cutput gears. Lse caution as not to damage high and low range
gaear neadle bearings.

-5

Figure 7
Pogilion outpul gear thrust weasher and rear taper beating on
output Shat,

\

Figura 8
Block gutput shaft from the front and install rear taper bearing



Figura 9
Using rews 017 rings install rear output bearing cap and taper
beamg cup on trarsmission casa, Lube opening in baaring cap
mast be aligned with lube opening in case. Tighten beaning cap
balts 1o specified tarqua, (Sea torquae chart.)

Install frant bearing cap and shams, Tighten bolts o specified
torgqui. Tag cutput shaft front and rear o seat taper bearings.
Loasen front bearing cap balts.

Figura 10
Usirg & inch Ih. trgue wench, determing tha rolling torgos of
the gunput shaft &td record. Tighten fromt beaning cap bolis 1o
specified torgues, Check roling torgue with bales tight, Tarque
must ba § to 8 inch |bs, (0068 - 0.50 N'm| mare than when bear
ing cap bolts wara looss. Add or ormit ahims on the froent bearing
cap to achiewe tha propes preload

Flgura 11
Locate high-low range shift fork in shift hub with offser of fork
toward gear, Insart rall sugport and reil o bone in ransmission
housing and into shift fork,

Figure 12
Tighten suppoet bolts 10 speciied torque. (See wague chartl,

Figura 13
Locate Iockscrew hode in shift rall with hole in shift Tork. Insaall
lockscraw, tightan sacurely and kockwira to prevent loosening.

Froceed with Figure 228 in the B & HE 37000 3-Spead Section,
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8 SPEED CLUTCH SECTION

4TH SPEED CLUTCH GROUP 8 SPEED TRANSMISSION

ITEM DESCRIPTION QTY ITEM DESCRIPTION

Pistan Reburn Spring... ..o 1 10 Cluteh Piston ASsembly............- oooooeeeeeiiniaaiananas
Spring REEINeT.. ... 1 11 Clutch Piston Seal - Ouber......ooooovivnieerremmerenrrenns
Spring Aedainer Snap Ring....covmmmmne 1 12 Clutch Piston Seal - Bmer..........coceemmmmemssere s
Cluteh Hub Snap Ring. ..o 1 13 dth Sped Shaft Piston RENg..............coeeeeeerrcrrnnns
4th Spoed ChAch HubB.......coceeeeevevvisieviisiniens 1 14 Front Bearing Aetainer Ring..........coooeveiiciiiinin
Backing Plate SAap FNG .........com e o 1 15  dih Speed Shafl Front Bearing.........occoooooacaacan
Clutch Disc Backing PEIS........ooooinimire 1 16 Front Beanng Snap Fing..... ..o eeeimseinnn

o | -~ oW B B R ==



8 SPEED SECTION

The difference bebween the § speed ransmission and the &
spead is that the B speed has an added 4th speed clutch, This
section will describe the converter housing removal and the

Ath speed clutch rapair,

DISASSEMBLY

Figure 3

Figure 1
Remowe bolls securing corverter housing to transmission

housing. Support comnverter housing with a chain fall. Using
spreading type snap ring pbers, spread ears on the fourth
speed clutch front bearing retaining ring. Holding snap ring
apen, lap converter housing from ransmission housing. The
fourth clutch will remain in the transmission howsing.

Figure 4
Femove fourth Speed clutch disc hub,

4TH SPEED CLUTCH
DISASSEMBLY

(8 speed transmission only)

Figure 2
Refmovee fourth Speed clulch assembly from Fansmission Flgure 5
Iousing Remowve and plate retainar,
T -



Remove end plats.

Remove inner and outer chach disce. Remove clutch shaft piston rings and expander springs. Ses
note in Flgure 103,

Figure 8 Figure 11
Compress spring refainer washer, Remove spring retainer snap Remove clutch shaft bearing retainer ring. Remove shall bearing,
rin-n. Helaase ension on gprtng redainer. Hemowve snap mng,
spring refainer and return spring. See cleaning and inspection page.



4TH SPEED CLUTCH
REASSEMEBELY

(8 speed transmission only)

Flgure 15
Install new clutch piston inner and cuter sealing rings. Insert
clutch peston in clutch drum, Use caution as not to damage
saaling rings.

Figure 12
Inztall clutch shaft bearing. NOTE: Bearing snap ring groows
st be doen.
Figure 16
Install clutch piston return Spring, Spring retainer and retainer
snap ring. Install one friction disc. Allernade steel and friction
digcs wndil the propar amount of discs are nstalled. Fst dise
Figure 13 mext 1o piston i friction, last disc instaled Is friction, (B friction -
Install bearing retainer ring. T steel).

Figure 14 Figure 17
Install piston rings as explyined on page 79, Install end plate.

— G



Figure 18
Install end plate retaines ring. See transmission reassembly

on page 38.

4TH SPEED CLUTCH INSTALLATION
(8 speed only)

Figure 19

Figure 20
Install disc hub retainer ring.

Figuire 21
Position pilot bearing on fourth speed clutch shaft. Install fourth
cluich on disc hub. Use caution as not to damage the pilot
bearing.

CONVERTER HOUSING INSTALLATION

Figure 22
Support corverier housing with a chain fall. Spread fourth
clutch front bearing retainer ring. Position comerter howsing o
transmission case assembly, Tap housing into place using
caution as not to damage any of the clutch shalt piston rings.

Figure 23
mehnwdmmﬁmqh{mMMrﬁrrmmﬂhwh
conmverier housing to position propery.



Figure 25

Figure 24 Lise the same procedure for the fonward chutch as explained in
A harmer pulsr was used to pull the fourth clutch bearing Figure 24. Be cerlain both snap rings are fully seated in the
forward to engage the frant bearing snap ring in the bearing bearing snap ring grooves, Install corverter housing 1o
groove. transmisskon housing cap screws, tighten to specified torgue.

REFER TO PAGE 46 FOR COMPLETE TRANSMISSION REASSEMBLY.



DRIVE PLATE INSTALLATION

SUBJECT: 28000/32000 Saries Transmission and C-2700C-320 Series Converter Drive Plate Kits,
REASON FOR BULLETIM: Proper ldentification by Bolt Circle Diameater.

Maasure the A" dimension (Bol Circle diameter) amd order Drive Plate Kin lisped belo,

ALIGHMENT HOLES

11 DAIVE FLATE AND
WELD BT ASSEMELY

BACKING RING

& Dimension (Bolt Circle Diameter)

13.126" [333.375 mmi] Diamater
Kit No. BO2335

13.50 342,900 rmm| Diametar
Kit o, B2333

17.00™ 431,800 mm] Diameter
Kit Mo, BI2454

Each kit will include the Tallowing pars:
4 Intermadiale Drive Plabes
1 Dirive Plabe and ¥Weld Mut Assernbly,
1 Backing Ring.

10 Scmew and Lockwashed Assaimbly,
1 Instructian Sheat.

TO FACILITATE ASSEMELY, ALIGN SMALL HOLES IM ORIVE PLATES — SEE RLUSTRATION ABOVE.
Position drive plate and wald nut assembly on impeller cover with weld nuts towand cover, Align intermediate dr_'r'«rﬂ plare and
backing ring with hales in impelier cover, NOTE: Twa dimples 180° apart in backing ring must be out toward engine fywhael).
Install copscrews and washars, Tighten 23 to 25 4. Iba. wrgue (31,2 - 33,8 N.ml.

SEE PAGE 99 FOR TRANSMISSION TO ENGINE
INSTALLATION PROCEDURE

Insdractbn Shaat BIZI0M4
TSE 79 Bes. 1193



TRANSMISSION TO ENGINE INSTALLATION PROCEDURE

Remove all burrs from fiywhesl mounting face and
nosa pilot bore. Clean drive plate surface with salvent.

Check engine flywhesl and housing for conformance
to standard S.AE. £ - SAE J9T tolerance
spacifications for pilot bore size, pikot bore runowt and
mounting face flatness. Measure and record engine
crankshaft end play.

Install two 350 [BE.90 mm] long ransmission o
flywheel housing guide studs in the engine flywheel
housing as shaown, Rotate the engine flywheel to align
@ drive plate mounting screw hole with the flywhesl
housing access hale,

Install a 4.00 (V01,60 mm] long drive plate locating
stud . A750-24 fine thread in a drive plate nut. Align the
locating stud in the drive plate with the flywhaal drive
plate mounting screw hole positioned in step No. 3.
Locate transmission on flywhesl housing aligning
drivie plate 1o flywheal and transmission to flywheel
houwsing.

Irgtall wansmission to flywheal housing  Screws.
Tighten screws o specified torque. Remove trans-
mission to enging guide studs, Install remaining
serews and tighten to specified torque,

Femove drive plate ocating stud.

install drive plate attaching screw and washer. Snug
gorew but do mot tighten, Some engine fhyeheel
housings have a hole located on the fhrwheel housing
circumferance in fni with the drive plate screw accoss
hole. & screwdriver or pry bar used o hold the drive
plate against thie flywheel will facilitate installation of
the drive plate screvws, Rotate the engine flywhesl and
install the remaining seven (7) flywheal to drive plate
attaching scréws, Snug screws but do not tighten,
Ater all gight (8] scresws are installed torque gach one
25 to 30 fi. Ibs, torque (33,9 - 40,6 N.m.]. This will re-
quire torquing esch scraw and rotating the engine
fhywheel until the full amount of eight [8) screws heve
been tightened.

Measure engine crankshaft end play after trans-
mission has been completely ingtalled on engine
fiywheel. This valwe mast be within 007 10,025 mm|
of the end play recorded in step No, 2.




Control valve function of 28000 /32000 - 4 speed : forward 1st

REVER
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forward 2nd

Control valve function of 28000 /32000 - 4 speed
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Control valve function of 28000 /32000 - 4 speed : forward 3rd

FORWARD_|

REVERSE

-'-- .l... T
2 3

0

OFF-HIGHWAY COMPONENTS

— {02 -



=
&
=]
@

forward 4th

i@

Control valve function of 28000 /32000 - 4 speed
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Control valve function of 28000 /32000 - 4 speed : neutral 4th
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28000 |/ 32000 transmission - hydraulic diagram
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28000 ! 32000 transmission - hydraulic diagram
3 speed - with total neutral

OPERATOR COMPARTMENT

Safeiy vk

9.6 - L35 bar
cmcking pressure
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{ 1 bar = 14 504 PS5l )

Forward and 3rd clutch engaged Y s
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28000 / 32000 transmission - hydraulic diagram
3 speed - without total neutral

OPERATOR COMPARTMENT

FHEERE TENFERATORE
FATGRD GADGE

Neutral and 3rd clutch engaged @Eﬂa “PORT
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28000 / 32000 transmission - hydraulic dia OPERATOR COMPARTMENT

m_._ . 7y PRESSURE
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OFERATOR COMPARTMENT

28000 / 32000 transmission - hydraulic diagram b
1 speed - without total neutral PRESSURE  TEMPERATURE Reverse and 1st clutch engaged @Eﬂ-aﬁ.
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28000 / 32000 transmission - hydraulic diagram OFRRATOR COMPARTMENT
4 speed - with total neutral THMPRRATURE
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ZED00 / 32000 transmission - hydraulic diagram
4 speed - with total neutral
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23000 | 32000 transmission - hydraulic diagram S e S
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28000/ 32000 transmission - hydraulic diagram | [ oF COMPARTMENT i T of (i) mussmns
4 speed - without tatal neutral FESURERE:  TRRBRATERE eutral ana 4th clutch engag ' exzcE-rort
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RATOR COMPARTMENT
28000 | 32000 transmission - hydraulic diagram | |[©
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OPERATOR COMPARTMENT
28000 / 32000 transmission - hydraulic diagram % PRESSTRE
v T
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OFERATOR COMPARTMENT

PRESSURE TEMFERATUHRE
DATIE TFATTFE

28000 / 32000 transmission - hydraullc diagram
4 speed - without total neutral

Forward and 4th clutch engaged .”. camex-poRT
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{ 1 bar= 14,504 P51 ) elmich clutch chutch wutch
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APPLICATION POLICY

Capability ratings, features and specificalions vary depending upon the model type of service. Application approvals must be obtabned
from Spicer Of-Highway Producis Divislon, We reserve the right to change or modily our product specifications, configuratians, of
dimensions at any lime without rotics.

SPICER OFF-HIGHWAY PRODUCTS DIVISION
1293 Glenway Drive
Statesville, NC 28625
Tel: T04-873-2811 Fax: 704-878-5616

PH 818603
SM R-HR-3-6-8 LD Rev. T/
E9-205-0124




