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FORWARD

This manual has been prepared to provide the customer and the
maintenance personnel with information and instructions on the mainten-
ance and repair of the DANA SPICER OFF-HIGHWAY PRODUCTS DIVISION
product.

Extreme care has been exarcised in the design, selection of materials and manu-
facturing of these units, The slight outlay in personal attention and cost required to
provide regular and proper |ubrication, inspection al staled inlervals, and such
adjustments as may be indicated will ba reimbursed many times in low cost
operation and trouble free service.

In order to become familiar with the wvarious parts of the product, its
principle of operation, trouble shooting and adjustments, it s urged that the
mechanic study the instructions in this manual carefully and use it as a referance
when performing maintenance and repair operations.

Whenever repair or replacement of component parts is required, only DANA
SPICER OFF-HIGHWAY PRODUCTS DIVISION approved parts 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. DANA
SPICER OFF-HIGHWAY PRODUCTS DIVISION does not warrant repair or
replacement parts, nor failures resulting from the use of parts which are not
supplied by or approved by DANA SPICER OFF-HIGHWAY PRODUCTS
DIVISION. IMPORTANT: Always furnish the Distributor with the serial and
model number when ordering parts.
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TRANSMISSION ASSEMBLY

The transmission and hydravlic torque portion of the power frain enscts an lﬁpﬂi*lni role in fransmittiing
engine power to the driving wheels. In order to properly maintain and service these units it is important
ta first understand their function and how they operate.

The fransmission and torque converter function together and cperate through a common hydravlle system.
It is necessary to consider both units in the study of their function and operation.

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

Baslc Design Sithouatte

Converter Assembly

Comvarter and Transmission Cese Group

Threa Spead Clutch and Gear Group

Chutch Group

Regulating Valve, Charging Pump and Filter Group
Control Valve

Axle Disconnect and Mechanical Parking Brake
Typleal Z8000 Cross Section

External Plumbing Diagram

Typical Three-Spoed Powser Flow

Cluteh and Goar Arramgament

Ring Gear Installation

Shiglded Bearing Installation

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

The R Model consists of a separale forque converier, mounted to the angine with the powershift trans-
mission remoiely mounted and connected to the forque converter with a drive shaft.

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

The MHR version is a mid-mount torgue converter and fransmission sssembly connecied 1o the engine by
means of a drive shaft. (5ee Fig. A for basic design silhouvette.)

The shift conirel valve msembly may be mounted directly en the side of the converter housing or front
transmission cover, or remole mounted and connected fo the transmission by means of flaxible hoses. The
function of the control valve assembly Is to direct oil under pressure to the desired directional and speed
dutch, A provision is made on cerfain models to neutralize the transmission when the brakes are applied.
This Is accomplished through use of a brake actuated shutoff valve. The speed and direction cluich assem-
blies are mounted inside the transmission case and are connected to the output shaft of the converter elther
by dirsct gearing or drive shaft. The purpose of the spesd or directional clutches is to direct the power
flow through the gear train to provide the desired speed range and direction.

An axle disconnect is oplional and Is located on the output shaft. The drive 1o the front or rear axle can
be disconnected or connected by manual shifting.



HOW THE UNITS OPERATE

With the engine running, the converter charging pump draws cil from the transmission sump through the
removable oil suction screen and directs it through the pressure regulating valve and oil filter,

The pressure regulafing valve maintains pressure o the transmission control oover for actuating the direc-
tion and speed clutches. This requires a small portion of the total volume of oil used in the system. The
remaining volume of oil is directed through the torque converter circuit to the oil cooler and returns te
the transmission for positive lubrication. This regulater valve consists of a hardened valve spool operating
in a clesely fitted bore. The valve spool is spring loaded to hold the valve in a closed position. When a
specific pressure is achieved, the valve spool works against the spring unfil a port is exposed along the
side of the bore. This sequence of events provides the proper system pressure.

After entering the .converter housing the oil is directed through the stator support to the converter blade
cavity and exits in the passage between the lurbine shaft and converter support. The oil then flows out of
the conwverier to the il cocler. Afier leaving the cooler, the il is directed o a fitting on the transmission.
Then through a series of tubes and passages lubricates the transmission bearings and clutches. The ofl then
gravity drains fo the fransmission sump,

The hydraulic farque converter consists basically of thres elements and their related parts te mubiply engine
torque. The engine power is transmitted from the engine flywheel to the impeller element through the
impalier cover. This alement is the pump portion of the hydraulic torque converter and Is the primary com-
ponent which starts the oil flowing to the other components which results in torque multiplication. This el-
ement can be compared 1o a centrifugal pump In that It plcks up fluid at its canter and discharges at its outer
diamater.

The terque converter turbing is mounted opposite the impeller and s connected 1o the output shaft of the
torgque converier, This element receives fluid at its outer diameter and discharges at its center. Fluid direcied
by the impeller out inte the particular design of blading in the turbine and reaction member is the means
by which the hydraulic torque converter muliiplies forque.

The reaction member of the terque converter is located between and at the center or inner diameters of the
Impeiler and turbine elements. |15 funclion is 1o take the fluld which s exhausting from the Inner poriion
af the turbine and thlngﬂ itz direction to allow correct un‘lr:.r for recircelation info fhe irr||ﬂ|||:|r elbeEmant,

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

The shift control valve assembly consists of & valve body with selector valve spoals. A detent ball and spring
in the selacior spool provides one position for each speed range. A detent ball and spring in the direction
spool provides three positions, one each for forward, newtral and reverse.

With the engine running and the directional control lever in neuviral position, oil pressure from the regulat-
ing valve it blocked at the conirol valve, and the transmission is in neuitral. Movement of the forward and
reversa spool will direct oll, under pressure 1o sither the forward or reverse direction cuich as desired.



When either directional cluteh is selected the opposite cluteh i@ relieved of pressure and venis back through
the direction selector spoel. The same procedure is wsed in the speed selector.

The direction or speed clutch assembly consists of a drum with internal splines and & bore to recelve a hy-
draulically actuated pision. The pisten is "ail tight” by the uvse of sesling rings. A steel disc with external
splines is inserted inte the drum and rests against the piston. Mext, a friction disc with splines at the inner
diamater is inserlad, Discs are alternated unfil the required tatal is achisved. A heavy back-up plate Is then
inserted and secured with a snap ring. & Hub with ©.D. !I-PI.th is inserted info the !pll'nus of dises with
teath an the inner diameter The discs and hub are free to increases In speed or rotale in the opposite direc-
tion as I-ung 23 MO pressure is Fmﬂlni' in that :.Fdl:iﬂq; cluteh.

Te engage the clutch, as previously stated, the control valve Is placed In the desired position. This allows
oil under pressure to flow from the control valve, through a tube, fo a chosen clutch shaft. This shaft has
a drilled passageway for oil under pressure to enter the shaft. Ol pressure sealing rings are located on the
clutch shaft. These rings direct oil under pressure to a desired clutch. Fressure of the oil forces the piston
and discs against the heavy back-up plate. The dises, with teeth on the cuter diameter, clamping against
discs weith testh an the inner diameter, enables the hub and cluich shaft o be locked together and allows
them to drive as a unit.

There are bleed balls in the clutch piston which allow quick ascape for oil when the pressure 1o the piston
iz releasad,
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R-28000 HR-28000 MHE-28000

FIG. A



Figure B
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HR 28000 CONVERTER GROUP
(See page 56 for R Model Front Cover Group)

DESCRIPTION ary.
Bearing Support Screw...

L= T = ]

Bearing Support Screw Lockwasher...

L5

Driving Gear Snap Ring...................

L2

Drive Gear Bearing........ccocvoreerroneees

_E?
¢
£
2
!

Snap Ring (Internal—See item 8. 1

Drive Gear Hub Sleeve and Snap Ring
Assembly — Inc. items 7 and %............ 1

Snap Ring (External) — See item B...... 1

Valve Body to Converter Housing

Valve Bndy to Converter Housing
“0" Ring... ietimssamessensseeensannsnensansees |

Valve Eud'r to Converter Hnu:ing
“O" Ring... weveemsnnsannnnrnes |

Yalve B-u:l}r to Converter Housing
“O" Ring... tetmrsemsssessnsenmsnnmsesnsanmmes |

Regulator Valve, Chargmg Purnp

and Filter Assembly ... TR |
Impeller Hub Gear ..o 1
Impeller Hub Gear Snap Ring .......... |
Stater Support Oil Sealing Ring
Sealing Ring Expander Spring ............ 1

Stator SUpPOrt ..oooeeeeeeeceeccceeeaee |
Turbine Shaft .. 1
Turbine Shaft Gear .......ooccooeeeeo . 1
Turbine Shaft Gear Retainer Ring ... 1
Converter Housing and Tube Assembly 1
Turbine Shaft Bearing.........cccececvcenee 1
Turbine Shaft Oil Sealing Ring............ 1

Stator Support Screw Lockwasher........ &
Stator Support Screw....occeee &
Hub to Impeller Screw ... B

Hub to Impeller Screw Washer ........ B

ITEM
31
32
33
34
35
34
37
38
39
40
41
42

43
44
45
46
47
48
49
20

51

S99 gar

59

&1
62

DESCRIFTION Qry.
Impeller Hub Bearing ......ccccccvvceevemnnen 1
Impeller Hub ... 1
Impeller Hub “O" Ring ...coocciiinnneee 1
Impeller .. S |
Qil Baffle Retainer I!ing ___________________ 1
il Baffle ..o ]
Qil Baffle Seal Ring .......cccocvicvvmmrnnees |
Detent Spring ...... 2
Detent Ball .. ST
Valve to Converter Gasket.................. 1
Control Valve Housing Assembly........ 1
Valve to Converter Housing Screw
Lockwasher ... bl
Valve to Converter Housing Screw...... 9
Turbine Hub Screw Washer ... 8
Turbine Hub Screw ... B
Ring Gear Scraw ..........commmmcommemneeee: 10
Ring Gear Screw Plain Washer ...... 16
Flywheel Ring Gear .............cccoccvrieenens 1
Impeller Cover Sleeve ........ccccoeeceene- 1

Impeller Cover to Impeller Screw
and Lockwasher .......ccoceeeevccnncnnnnn 24

Impeller Cover e 1
Impeller Cover Bearing .................... |
Impeller Cover Bnr’inu Retainer

Ring - - - 1
Impeller Cover ""'I.'J" 11T R 1
Turbine Retainer Ring ........ccccvcemeecnes 1
Turbine ................. . . 1
Turbine Hub oo 1
Turbine Locating Ring .......coovcrcmnnens 1
Reaction Member Retainer Ring ........ 1
Reaction Member ...........ccoovvveecieceen. 1
Reaction Member Spacer ... 1

Impeller Hub Bearing Retainer Ring.... 1



Figura C
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HR 28000 CONVERTER AND TRANSMISSION CASE GROUP

DESCRIPTION

Suction Tube Azsermbly | e
Carverter Housing and Tube A.mrnhw

Tube Sleaws . ... ... ...,

Corverter Housing Slsewe L .00 0000

Coaneerber Housing Sleswe Lock
Conwerter Housing Sloewe Screw

Lackwasher ., e
Conwerber Housing Slesve Sorew . . ... ..o

Conmverter Housing Sleene Gorew

Lockwashesr . ... . e
Cormverter Housing Slkeevelock ... . .. Lo
Coarmverter Housing Sleswe . ..o Lo Lo,
BeasbEll. .. .
ReducingBushing - ... ... .. ..o o
FipE P .. ...

Corvener Howsing to Transmission Housing

Corventes Housng te Traremission Housing

Carvener Howsing ve Tramsmission Housing
Lockwashar
Carvesier Howsing 1o Transmission Housing

LubeTuheHMnlngEn:tm e

LubaTuhaHmnlnlngEn:tmemlmuuha e
Walve 08 Supply Tube . ... ..o
Jrd Speed Tube "0 Rimg . ... L.
Jrd Speed Tube Assembly ... .o,
Tuba CRE ... ..o,
Tuba Clig Lockwasher ... ... ... ...

Lube Tube Assembly . . -

Lub-uTutreH-mlrrerEaawLn:kwmar e
Lubs Tube Retalner Sceenw ... ... o ...,
Rewarsa Tube 0" Ring ... ... . ... ... ... ...
Revarsas Tube Assembly ... ... .. ... ... .. ...
Tube Clip .
Tubaﬂllpﬁ-:rawb:u:hwa&hmr-..-..-....-....-...

Tupe Clip Sorew ..o iiians

aTy.
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DESCRIPTION

Suction Tube “07Ring .. ... ...................
Suction Tube SpacerAEng .. .. ... ..o
Suction Tube Retalner Lockwasher . ... ... . .......
Suction Tube Retainer Screw ... ... ... ...
TubeSleewe . ... i
Pragswe Tube "0 Ring ... ...
Suction Line Tulbe Chp Rhvet | .

Conveter Housing o Trensmigsion Eaa-e

Corveries Hnualng i3 Trarrgmlsalnn Em

anEmeﬂElumhFramreTum

Tran=misslon Cese w Convartar H-ausung

Trarsmission Casa o Convarter I"I-[n.lﬂll'rl;

SOFEmv . . e
Traremission Casa Assambly . ... ... ............
Trarsmission Casa 1o Rear Cover Dowel Pin, .. ... ..
Traremission Case 1o Rear Cover Gasket ... ... ... ...
Transmission Coasa Resr Cover ... ... .. ... ..,
Rear Cover to Case Soraw Lockwesher .. ... ... L.

Fear Cover to Case Scraw .
Aear Cover Pipa Plug . . .
Rear Cover o Trmmhmh:n ':'_“.wa Smd

Fear Cover to Transmission Cesa

Lockwasher | e e e
TubeEI-a-alm"I] Fllng
Tube Sleava . .
Trmmmtasamﬂaarﬂnwrﬁﬂud
DrainPlug - .. ..o
Ol Lewel Plug . ..o e
Soreen Assambly Gasket. ... ... ... oL
SoreenBssambly ... Lo L
Swction Tube Assambly ... ... o oo o.
Swcthon Tube ClipWashar .. ..o o .o o ... ..
Sucton TupeClip ... . .. .
FipePlug ..o e
Suction Tube ' D'Hlﬁﬂ
Ell:‘tI:IﬂTUhEHB‘IBI'hB-rWaHI'ﬂf.....-........
Suction Tube Retainar Washer Sorews ... ... L.

Cil Baifle G spaed onlyl .. ... ...

aTy.
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28000 THREE SPEED CASE AND CLUTCH GROUP

f-’j

ITEM DESCRIPTION

1 Reverse and Jrd Clutch Shaft Piston Ring . .

1A  Piston Ring Expander Spring . ... oo cvineininnas
2 Revarse and Zrd Shaft Front Beasing . ... ...

4 Front Bearing Betainer Ring . . e

5 C‘Iutl:.l'i[lrrmnﬁm’ﬂnrl‘lg,.,,.,.,,..,-,.....,..
G Mhﬂmﬁurﬂmnn&npﬁing -

7 Chutch Driven Gear .., .. .,... e emeaean

& Clutch Hub O Baffle Ring . . .

4 Mhﬂm@ﬁnrﬁmnghpﬁim.-----.-. .
10 Cluteh Driven Gear Bearing | -

1 FtﬂmmEpr-\gHﬂmmEmPFhm e

12  Snap Ring Retainer .
13 Spring BEEINEE .. ..o
14 Peton Retum Sping ..., .
15 SpringResaingr ... .. ... ... ...........
16 Flmmd&dﬂluthslmrmﬂurum
1 F'il:l.:rn =TT T .
19 5 Retalner .. ... ... .. .

AaBERT L SRS LR LR R - R R e D e

Snap Fataimear

FlatmnSMngFtatalnuEmpFﬁtg...-."”“-““

mdﬁauﬂmlngﬁmnmng ........
Elumnmnnllﬁarﬁe-ﬁlng-.
rd Gear .

Mﬁeuﬂaulngﬁnm
MG&HH&HIr‘gﬁmpFﬂﬂg
Mﬁmm&?

Reverse and 3rd Sheft Faar Bam'lng

2no Gear . .
ﬂutmi-mhﬂllﬂafﬁaﬂlr'q-.
2nd Gear Ratainer Aing .
HmmSpﬂngHutaharSnathg
Snap Aing Retalnar |

Spring Retainar .. ... Lo
Pigton Redum Soring .. ..

Speing Ratainar ., .. R

Fuwwmmumhsrmﬂmnmm .ZZZZZZZZZZ

Spring Retainer ..........

El.‘.ﬂl'l-EFtBhl'ﬂ' e
Snap Ring Retainer ... ..
Faturn Sprireg Retainer &\m Fllng
Chusch Diriven Gear Bearing

WDTWGIITBHEEEFHPMI R

Chutch Hub O Batfia Ring |
Cluich Driven Gear

MHDI‘WGHTBH'H”EEI‘IIDFEE“I R

Clutch Driven Gear Bearing .
Front Besing Aetener Ring .
Fromt Besring Locating Ring .

Forward ar 2nd Shaft Frons E-u-mng ::.

Fromt Bisring Retener Ring . . . ..
F|:|n|11.!.ﬁrda:|ml1n|il$l'ml"rﬁﬂn-n H‘ing
Fiston Hing Expander Springs . . .

Lo Mhﬂfmﬂﬁmﬂmﬁg':.

Ind Gear Bearing -

Lowe Gear Bearing Retimes F||n-|;|

Lo G Baoring Locaiing e
Fireg '"G EI

Loww Gear |

Low Gear Ol Baffle Rir

Lowe Gaar Baaring Loca nﬁngﬁlng R

8 8 i s e i m e m om o - - « @ a @ & a -
e R e B R e L e I fy e S i g g g g S T X

SEETRERE 3

]
—

EﬁaasaafasﬂEmﬂﬂﬂmﬁﬁﬂﬁswaﬁaa:aa

g [ie]

M DESCRIPTION

Retum EFII'IH'B

Luwspmmmsmmumm .ZZZZZZZZZ....Z

Bearing Cap Scrow

Emnﬂwﬁuvﬁl.whﬂwﬂm

Dwirenr Gaar Rgtainer Ring .

Low Spead Drive G ..o

Lo Shadft Rear Bearing thulnur Ring .
Lonw Shaft Pigton Ring . . Ciraran
Roar Boaring Cap "0 Ring ., . ...

LwShuﬁFturEumnnDup....... ,,I

Lo Shaft Rear Bearing Cap Plug .
kdler Shaft Bearing Cap Sorawr, .. ... ...

kel Shaft Rear Boaring Lock Ball .. ... ..

kfler Shaft Rear Baaring | |

H-u.prBﬂnnngﬁingng,,..,.,.,...

lefler Shalt Mot - ey

ldlﬂﬂmhﬂﬂwﬂwﬁﬂkﬂ

lelles Shaft Bearing Cag .

Ftursuingl::ppnusu...-....-..-..

Fiaar Baaring Cap “0" Ring . .

Fiaar Baaring Cap Screw

Flaarﬁa;m&psuawmmﬂm
Fleuﬂem'i'qﬂap

Beaaring Cap "0 Ring .

Haarﬁaarlnglf:u.rp...-...
Fiaar Baaring Cone . .. ...

Outpue Shalt Gear ... .......................

Qurput Seert #m.-..

Front Bearing Cap Sham ... ............... ..

Front Bearing Cap

Front Bearing Cmﬁuaw Lockwasher . . .
Fromit Bearing Cap Sorew . .
Flange Mut .
HBrrgBHutWHlar
Fange Mut *0 Fling
Output Flange

Front Baaring l:ip 0il Seal .
Bearing Rataining Ring .
Idiar Shatt Front Buamg

dlar Shaft Gear Locating Ring . .. ..

i Shadt Baaring Cap Scraw Lockwashes .. ... ..

Flange Mant
Hanneh‘m'-'l’umar e

Flange Nut “0" Ring ...

Companion Flange . . .

Output Shaft {Used with Disconnect only) ... ..... .
Bushing (Used with DEsconnectonlyl . ... ...
Disconmect (Optionall .. ... .. ... .. 0 ieiinnians
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LOW CLUTCH GROUP

FORWARD & IMD CLUTCH GROWP

Figure E
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LOW CLUTCH GROUP

DESCRIFTIOM aTy. ITEM
End Plate Retainer Ring ........ccoccuvenn 1 5
End Plate ... 1 &
Cluteh Inner Dise .oceiiiciiiniciicinns. 9 7
Clutch Outer Disc ..o @ 8

DESCRIPTION

Clutch Piston ....coooovveeciciieies

Clutch Piston Outer Seal Ring .......... 1

Clutch Pisten Inner Seal Ring.....

Low Epud Clutch Drum and Shaft_.... 1

REVERSE AND 3rd CLUTCH GROUP

DESCRIPTION aTy. ITEM
End Plate Retainer Ring .cooovcovvvernnnn 2 5
End Plate ... . 2 &
Clutch Inner Dise .....ocoiiiiiiiniicnnnn 12 7
Clutch Outer Disc ..o 12 8

DESCRIPTION

Clutch PISton oo ranceeeeees
Clutch Piston Outer Seal Ring._.___.

Clutch Piston Inner Seal Ring.............

Reverse and 3rd Clutch Drum

L= = T SR

FORWARD AND 2nd CLUTCH GROUP

DESCRIPTION aTy. ITEM
End Plate Retainer Ring —oooooeeeee 2 5
End Plabe ..o 2 &
Clutch Inner Disc .o 12 7
Clutch Outer Dise e 12 B

DESCRIPTION aTyY.
Clutch Pisten ... 2
Clutch Piston Outer Seal Ring.............. 2

Clutch Piston Inner Seal Ring..............

Forward and 2nd Clutch Drum

and Shaft o



Figure F



ITEM
Charging Pump Drive Slesve. ........

W o0 = @ oM B W pa =

[ R X1 N X T

PRESSURE REGULATOR VALVE, CHARGING PUMP & OIL FILTER GROUP

DESCRIPTION

Pump Sleeve Snap Ring . ..o vovvnenns
Valve to Housing Gasket............
Valve Body "O" Ring . ......00viuuun
Valve Body "0" Ring.....ovvvvnnas

Safety Valve Spacer.......

Safety Valve Plunger ...............
Safety Valve Spring ................
Valve Stop "O0" Ring ...............
Valve Stop. . . ... ... .ooiia et
Valve Stop Roll Pin ................
Valve Stop Roll Pin ................

Valve Stop. . - ... ..

Valve Stop “0" Ring .

Valve Piston .. ... 0o iannaas

Valve Spring - Inner. . ............

Walve Spring - Quter .............

Valve to Converter Housing Stud . .. ..
Valve Body 1o Pump Gasket ... ......
Pump Body Snap Ring. . ...........

Thrust Plate & Bearing Assembly. .. ..
Pump Driven Shaft Assembly ........

Charging Pump Housing .. ..........

ITEM DESCRIPTION aTy.
26 Valve to Housing Stud Lockwasher... 4
27 Walve to Housing Stud Nut. ... ... 4
28 Thrust Plate & Bearing Assembly..... 2
289 Wave Spring....... ..o, 2
30 Pump Shaft Seal. ........... 2
31 Pump to Filter Adaptor

Screw Lockwasher................. &
32 Pump to Filter Adaptor Screw, . ...... 4
33 Pump Drive Shaft Assembly .. ....... 1
34 Pump Drive Shaft Qil Seal, . ......... 1
35 Pressure Regulator Valve, .. ......... 1
36 MNalve Body Rall Pin. ..., u. .. 3
37 Valve Body "O" Ring............... 1
38 Pump to Filter Gasket .............. 1
389 Filer Adaptor . ..o oo vvvviiiionnaaas 1
40 Filter Adaptor Plug. . ............... 1
41 By-Pass Filter Disc Spring. ......000. 1
42 By-Pass Filter Disc. ..o ivnvnvnnanns 1
43 By-Passz Filter Disc Seat .. .......... 1
44 Filter Seat Retainer Ring . ........... 1
45 Filter Housing "0" Ring. . ..ovvvwnnas 1
46 Qil Filter Element Assembly ......... 1
&7 Qil Filter Element Spring. . .......... 1
48 Filter Housing. .. .. ... oivinnnann 1
49 Pipe Plug. .. ... . .. 1
50 Optional Adaptor for Remote Filter ... 1
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CONTROL VALVE ASSEMBLY

DESCRIPTION

Walve Spoal Ol Seal .ot

Valve Spool Qil Seal Retainer Ring ... e gy

Valve Spool Qil Seal Washer e

Forward and Reverse Valve Spool ..

Contrel VYalve Assembly — Incl. items 1 thru #, 15, 16 and 18 thre 20 ............
Meutral Switch Detent Ball ... .. - et e e e e e

R L o LT T T T

Yalve Housing Plug 0" RIMg oo e mmm s s m e en e an e n e
Overshift SPacer . et et et e

Detent Spring Plug v
Detent Spring Plug Washer ...

Detent Ball .. s fe A ot et £ttt A et s e i e mmman

Speed Selector Spuul P:pn Plug ............................... S .

Speed Selector .. e nseessmeemoeeemeeesetesesesaseeassemrssassmAsrEeassaTssassemeeemseeereees
Owvershift Spacer ... - . eetmeermnen e e nen
Valve Spool Qil Seal Washer .. ettt ek e £ £ tntaen smies menennmesens

Valve Spocl il Seal Retainer Hlng- .....................................................................
Valve Spool Ol Seal .. e

Hydraulic Piston Housing Assembly ...

MOTE: (tems 22 thre 25, 32, 33 and 37 are various declutch options.

Adaptor to Converter Housing Screw .o

Adaptor to Converter Housing Screw Lockwasher ... ..

Valve Adaptor HOouSiNg ..oveeeeoeeresessssss e esss s ems s semeen e oo eemsemeeesaessen

Converter Housing to Valve Adaptor Housing Gasket ..................

Adaptor Housing to Converter Housing Screw oo e cesseseene
Adaptor Housing to Adaptor Plate Gasket . s

Valve Adaptor Plate
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ITEM

ITEM

AXLE DISCONMECT

DESCRIPTIOM aTy.
Disconnect Housing Capscrew ... 4
Disconnect Housing Capscrew
Lockwasher ... 4
Disconnect Housing ........ccoovinnnnnnn 1

Disconnect Housing Plug ... ]

Shift Hub oo e 1
Shift Fark oo |

Shift Fork Lockscrew ._.....ocoeecviannnan 1

ITEM

8

9
10
1"
12
13
14

15

MECHANICAL PARKING BRAKE

DESCRIFTION QY.
Backing Plate Assembly. ... ]
Actuating Lever _.........ccoviiiiiinnines 1
Brake Shoe and Lining ..o 2
Brake Flange ... . ]
Brake Drum ..o 1

Breke Drum to Flange Screw
Lockwasher ...... . - . B

Brake Drum to Flange Screw ............ &

ITEM
8
7

10

11

12

13

DESCRIPTION QTyY.
Disconnect Shaft ... 1
Detent Ball . 1
Detent SPring ......ccoooeciiiii i 1
Shift Rail . 1
Shift Rail Oil Seal . ... ... 1
Bearing Refainer Ring ... 1
Bearing ......... e et et s 1
Bearing Retainer Ring ............oovnnnne 1

DESCRIPTION QaTy.
Return Spring .......... - 2
Brake Shoe (see item 3) ..o
Brake Lining ..o 2
T 20
Backing Plate Screw ... ... &

Backing Plate Screw Lockwasher ...
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MAINTENANCE AND SERVICE

The instructions contained herein cover the dissssambly
and reassambly of the transmission i a seguence that would
normaly b followed after the unit kas been removed from the
maching and @& to be completiely overhauled. @ must also be
understopd that this 8 basic FEODD transmission with rmany
options. Companion flanges and outpul shafts with and wathout
discornect assemblies may vary on gpecific models. The units
are very similar io trouble shool, dissssamble, repal, and
redssemble.

CAUTION: Cleanliness & of extrerme importance and an

absohste must in the repair and owerhanl of this unit. Before
atternpting &ny repairs, the awherior of the umit must be
thoroughly cleaned to prevert the possibility of dirt and forsign

matier antaring the mechanism,

NOTE: For R-Modal remote mounted] front cowver
removal, sarvice and installation on transmission ses
pagse 53 Figura 1.

DISASSEMBLY

Figura 1

Side view of J-speed transmission.

Remove filter housing and filler element.

MWOTE: Soe lubrication section for fllter carfridge
chamge interval.

Figure 3
Remove charging pump te regulating wvalve stud
nuts. Remove pump and filter adapter.

Remove prassure regulating valve assembly.



Figura 5
Remove pump drive sleeves,

Figura &
Bemowve contral valve bolts and washers.
control valve, Use caution as not to lose detent springs
and balls,

Remave
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Figure 7
Ramove impeller cover balts,
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Figurs B
Install two bolts in threaded hobes 1807 apart to
remova cover from impeller. MOTE: Some wunits may
have pry slots instead of thresded holes.

Figure 9

Remove impeller cover.

Figure 10
If impeller cover bearing is 1o be replaced remove
retainer ring. Pry bearing from pockel.



Remova turbine retaining ring.

Figure 12
Remove turbine and hub sssembly, NOTE: For spacial turbine Remove reaction member and spacer.
to bl assambly see page 0.

Figure 13 Figure 16
Remove lurbine localing ring. Remeve oil baffle retainer ring.



Using pry slots in converter housing, pry oil baffle Remove bolts securing converter housing fo trans-
and impeller from housing. NOTE: Impeller, oil baffle mission housing.
and Impaller hub gear are removed as an assembly.

i ' Figure 21
Figurs 18 Support converter housing with a chain fall. Using
spreading type snap ring pliars, spread sars on for-
ward clutch front bearing retaining ring. Halding snap
ring open tap converter housing from transmission
housing.

Figura 19
Remove stator support,. MNOTE Support must be Converter housing removed, Mote front bearing
turned to clear pump drive gear. retaining ring relieved of front bearing.

—d



Move center gear toward the rear of converter
housing. Remove pump drive gear on the right.

From rear of converter housing tap turbine shaft
Remove pump drive gear on the laft, and bearing from hausing.
-5



Figure 29
Remove impeller hub gear retainer ring.

Figura 32
Remove impeller 1o hub balts,

Figurs 30
Remove impeller hub geasr.

Fgure 31
Lift gil baffle and oil seal assembly from impeller,

Fegure 34
I foressrd and 2nd clutch assembly remained in transmission
case, remove from case.

=



Figure 35 1LY
Rear wiew of fransmission wtilizing a mechanical Figure 38
parking brake optien.
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Figure 36
Remove oulput flange nut, washer and "0 ring. Figure 39
i parking brake is not used, remove companion flange Femove brake shoass,

and proceed to Figure 42,

Figure 37
Remove parking brake drum and flange. Remove brake sctuator arm.




Figure 44

Fgure 41
Remove brake backing plate bolts,

Figure 42

Remove idler shaft boaring cap bolts, bearing cap
and idler shaft nut.

L

Remowve resr cover balts. Using pry slots provided,
pry cover from transmission housing tepping on lew
Figurs 43 clutch snd idler shafi 1o allow cover to be removed

Remowve idker shaft rear bearing locating ring. without shaft binding.

— B —



Figgure 47
Remove low cluteh rear baaring retaining ring. Remove low speed drive gear retainer ring and

NOTE: See page 42 Tor dissssembly of low chutch wtilizing = drive gear.
rear double taper bearirg (halical gearsl,

Figura 48

Flgura 44
If transmission is a 6 spesd see page 51 figure 434 for idler Figure 52
shaft and owiput shaft removal. Tap idler shaft from howsing. Remove Ind gear.

MNOTE: Do not lose rear beaning lock ball,



Figure 54
Ramove low clutch assembly. Sea pega 51 figune 1 for B speed
outpast shaft remowval,

Figure 55
Remove rear output shaft bearing cap bolts and cap.

— 10—

Fgura 5&
Remove front output flange nut, washer, 0" ring

and companion flange.

Figure 57

Figure 58
Black cutput gear. Push output shaht from rear
through bearing and gear.



Clutch Disassembly

MOTE: Twa clutches are shown being disassembled.
The low elutch, and the forward and second.  All
elutches are dizsassermbled in & similar manner. The
guantity of cluich dises will differ betwesn the low
eluich and the forward, reverse, sscond and third. Do
not mix the friction dises in the low cutch with the
friction dises of any of the sther cluiches. (See note,
F‘lﬂlﬂ'ﬂ' “!l

Low Clutch Disassembly

INOTE: Sea page 44 for diassambly of low chmch Utiizing taper
buasarings in the low chich gear.

4

Figura 59
Rermove low clutch shaft rear bearing.

Figure &0
Remove low speed gear refainer ring.

=11 =
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Figura &1
Remove low speed gear and outer bearing.
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Figure 62
Remove clutch end plate refainer ring.
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Figura 63
Remove clutch end plate and inner and outer clutch
discs,



Figure &4
Remove low geasr inner bearing.

Figura &5

Remove clutch pistan return spring. A sleeve with
o perfion removed is recommended for removing the
elutch piston refurn spring, washer, and retaines ring.
Sleeve shown s a commen pipe, with a 1-1/2 = 1
[39,0x26,0mm] opening. The pipe is §x3-1/4x2-2/4
[155,0xB5,0x78,0mm]. Compress spring retainer wash-
er. Through opening remove spring retainer snap ring.
Release fension on spring retainer, Remove spring re-
taingr and spring. Turn clutch over and tap cluteh shaft
on & block of wood fo remove cluich piston.

Forward and 2nd Clutch Disassembly

Figure &7
Remove front bearing retainer ring

Figure 68
Rermave froent bearing.

Remove clutch shaft piston rings and expander springs.
Install pigton rings and expander springs per instructions on
pape 66

Figure 6%
Remove front bearing locating ring.
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Figure 70
Remove clutch driven gear and outer bearing.
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Figure 71
Remowve inner bearing.
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Figure 72
Remove end plate retainer ring.
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Figure 73
RFemove ond plate,

L
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Figure 74
Compress refurn spring retainer. Remove retainer
ring frem groowve,

Figure 75
ing compression. Remove retainer ring,
retalner and spring.

Relieve
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Figure Té&

Remeove inner and outer clutch dises. Turn clutch
over and tap elutch shaft on & block of wood to re-
move clutch piston.

CLEANING AND INSPECTION

Clean all parts thoroughly using salvent fype =lean-
ing fluid, It is recommended that parts be immersed
in eleaning fluid and moved up and down slowly undtil
all old lubricant and foreign material is disselved and
parts are thoroughly cleanad.

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

Bearings

Remave bearings from cleaning fluid and strike flat
against a black &f waod fo di:lu-dgn solidified PIFIF:I“
of lubricant. Immerse again in cleaning fluid 1o flush
out particles. Repeat above operation wntil bearings
are thoroughly clean. Dry bearings using meolsture-
fras mmprﬂqﬂd air, Be careful to direct air stream
#cross bearing to avold spinning. Do not spin bearings
when drying. Bearings may be rotated slowly by hand
to facilitate drying process,

Housings

Clean interigr and extericr of housings, bearing caps,
ete., thoroughly, Cast parts may be cleaned in hot
solution fanks with mild alkali sslutions providing these
parts do not have ground or polished surfaces, Parts
should remain in wolution ||;mg un-nuﬂl'l to be +hn~rnug|'|-
ly eleanad and heated, This will aid the evaporation of
the cleaning solution and rinse water. Parts cleaned
in solution tanks must be theroughly rinsed with clean
water to remove all races of alkall. Cast pars may
also be cleansd with steam cleaner,

CAUTIOM: Care should be exercised to avord in-
halatian of vapors and skin rashes when using alkali
cleaners,

— 14—

All parts cleaned must be thoroughly dried immedi-
ately E}' using moisture-free compressed air or soft,
lintless absorbent wiping rags free of abrasive materi-
als such as metal filings, contaminated oll or lapping
compound.

INSPECTION

The impartance of careful and thorough inspection
of all parts cannat be oversiressed, Replacement of
all peris showing indication of wear ar siress will alim-
inate :ul-‘l']:r and avoidable failures at a later date.

Bearings

Carefully inspect all rollers, cages and cups for wear,
chipping or nicks fo determine fitness of bearings for
further use. Do not replace a bearing cone or cup
individually without replacing the mating cup or cone
af fha 1same time.  After inspection, dip bearings In
Autormatic Transmission Fluid and wrap in clean lint-
less cloth or paper to protect them wntil installed.

Oil Seals, Gaskets, Ete,

Replacernant of spring load oil seals, 0" rings,
matal sealing rings, gaskets and snap rings is more
economical when unit s disassembled than premature
gverhaul fo replace theis parts at a future fime. Fur-
ther loss of IuEriun’r through a worn seal mey resull
in fallure of other more expensive parts of the assem.
bly. Sealing members should be handled carefuily,
particularly when being installed. Cutting, scratching,
ar wrling under of |ip of seal :uriqusl;,r il'h._pllrl- H{
efficiency. Apply & thin coat of Permatex Mo. 2 on
the outer diarmeter of the oll seal to assure an oll tight
fit into the retainer. When sssembling new metal type
mling Fings, same should be lubricated with coat of
chassis grease to stabilize rings in their grooves for
gase of assembly of mating members, Lubricate all
“O" rings and seals with recommanded type Automatic
Tranzmizzicn Fluid before illl-n'lh-lr.

Gears and Shafts

If magna-flux process s available, use process to
check parts. Examine testh on all gears earofully for
waar, pitting, chipping, nicks, cracks or scores. |f gear
teath show spots where case hardening is worn through
or cracked, replsce with new gear. Small nicks may
be removed with suitable hone., Inspect shafts and
quills to make certain they are not sprung, bent, or
splines twisted, and that shafls are true,

Housing, Covers, ehe,

Inspect housings, covers and bearing caps 1o be
certain they are thoroughly cleaned and that mating
surfaces, besring bores, ete, are free from nicks er
burrs, Check all parts carefully for avidence of cracks
or conditien which would cause subsequent oil leaks
or failures.



REASSEMBLY
Forward and 2nd Clutch Reassembly
(Sea page 46 Tor modulated chetch cross sectlon)

Figure 77

Install new clutch phten inner and ovter sealing
rings.

'H'an 78
Insert clutch pisten in cluteh drum. Use caution as
not to damage sealing rings.

Install eluteh plston return spring, spring retainer
and retainer snap ring. Insert one steel disc.

Install ona friction dise. Allernate steel and friction
discs until the proper amount of dises are installed.

First disc next to the pisten is steel, last disc installed
is friction.

Hnur.i g1

Figure 82
Install end plate retainer ring.

15 =



Figure 83

Install clutch driven gear inner bearing.
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Figure B84
Install elutch driven gear into clutch drum, Align
splines on clutch gear with internal teeth of friction
dises. Tap gear into position. Do not force this oper-
atisn. Gear splines must be in full pesition with in-
ternal teeth of all frictlon discs.

Figure BS
Irestedl drivn gear cuter bearing. Bearing shisld must face in.

SEE PAGE 35 FOR PROPER
SHIELDED BEARING INSTALLATION

Figure 8&

____________

Figure B7

Install front bearing. MNOTE: Snap ring greove in
front bearing must be dewn.

Figure 848
Install front bearing relalning ring.

— 16—
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Figura BS
Irstall cheich shaft ofl sesbng rings end expander Springe par
instructions on page 5.

Low Clutch Reassembly

Figure S0
Install nerww clutch piston inmer and outer sealing fing. Insert
piston indo cluteh drum using caution as not 10 demage saals,
Position piston return spring, spring retaines and releines snap
ring. Compress spring and retaner and install snap fng. MOTE!
For reassembly of ke clutch utilizing taper bearings In the low
chetch gear see page 44,

Figure 91
install low gear inner bearing.

Figure 92
Install ame stesl disc
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Figure 93

Install one friction dise. NOTE: The friction discs in
the low clutch has a higher co-efficient rating than the
friction dises In the other clutches, therefore the dises
must not be mixed. The low clutch inner disc can be
identified by an “X* stamped on one side of the inner
teath. The low cluich inner disc alse has a strip of
non soluble yellow paint sprayed on the outer edge
of the dise, Alternaie steel and friction discs until the
proper amount of discs are installed. First disc neot
[ piston is steel, last disc installed is frietion.

Figura 94
Install end plate and retsiner ring.

=17 =



Imstall low gear inte elutch drum.  Align splines on
lowr geer with internal teeth of friction dises. Tap gear
into position. Do not force this operation. Gear spllnes
miust be In full pasition with internal teeth of all friction
dises.

Figure P&

Install low gear outer bearing. NOTE: When in-
stalling the 3rd gear in the 3rd speed cluich a bearing
spacer s used batwean the inner and owter 3rd gear
bearing.

Figure 97
Install low gear retaimer ring.

Figura 98
Install low clutch shaft rear bearing.

Reassambly of the Dutput Shaft

For B speed transmission see page 52 Flg. &

Figura 99
Wiew of output shaft as it would be positioned in
transmission cace. Mote front cone bearing shouldered
an shaft with large diameter of bearing in.

Figure 100
Position cufput gear in fransmission case with pro-
fruding hub toward front of case. See Fig. 9. Inser
putput shaft, gesr spacer and taper bearing from front
of case and through output gear. Install front faper
bearing cup. Block oulpuwt shaft and install resr laper
bearing with large diameter im,



Figure 101
Using now "O" rings install rear output bearing

i isai Figura 104
cap and taper bearing cup on fransmission case, Lube d y
apening in bearing cap must be aligned with lube Irestall output shaft front companion ﬂmﬂ;a::hﬁl?ﬁ"‘n fing,
DPE'I'IiHﬁ in case, ]’ig I“"'RFI hﬂuri"ﬁ cap bolis to IF'-‘T-"- wwashar and ﬂ-ﬂw I, mﬂm gar. Elastic stog nut
fied torque. (See torque chart), torque char.

Install front bearing cap and shims. Tighten bolis
to specified forque. Tap output shaft front and rear Figure 105

o seat taper bearings. | n front bearing cap bolts. Fram the rear of the transmission case install the

love clutch assembly.

Figura 103
Using an inch Ib. torgue wiench, deterrming the rolling torque
of the cutput shaft and record. Tighten front bearing cap bolts
1o specified torque. Chack rolling torque with boks tight. Torgue
must be B 0 B inch Iba. [0,68 - 090 N.m.] more than wien
bearing cop bolts were looss. Add or omit shims on the front
bearing cap o achleve the proper preload,

Flgure 104

From the front of the transmission case insfall the
reversa and Jrd clutch assambly,

— 1% —



Figure 107
Install 2nd speed gear on low clufch shafe.

Figure 108

o mrom '
e

Figure 109
Install low speed drive gear and retainer ring.

— 20—

Figure 110
Install idler shaft and bearing assembly. NOTE: The § speed
unilt will have twe gaars and a heavier front bearing.

-aa_.:—l-_.“_‘!

Figure 111
Instll loww clubch resar bearing with beering ring groove 1o the
rear, NOTE: For reassermbly of kw clutch utilisng rear double

taper bearings see pape 4F, Figure £

Figure 112
Imatall low elulch rear bearing refalner ring.



Fosition a maw gasket on rear fransmission case.
Align lock ball in idler shaft rear bearing with notch
in rear fransmission cover. Tap cover in place and
secure with balis and lockwashers,
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* Figurs 114
Tergue rear cover bokts fa :.Fe-cifitd targuee.
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Fgure 115
Fram front of transmission case 'Iu|:| lovw clutch and
idler shaft 1o rear. This will allow clearance to install
rear bearing snap ring.

“.Fl'nur'u- 116
Install low clutch shaft pisten rings.  Install new
gasket and “0" ring on low shaft bearing cap.

Figure 117
Install bearing cap and secure with lockwashers and
bolis. Tighten to specified lorgue.

Figure 118
Install idler shaft rear bearing locating rimg.



Figure 118 1
Intall idlar shaft nut. Block idier gear, tightomn nut, Sea elaghc
stop nut torque chart. With & new gasket in position install idier Figure 122
shaft bearing cap. Tighten bolts o specified torque. Locate brake shoss,

i & mechanical parking brake is not used procesd to figure
1285,

Figure 120

Install brake backing plate assembly. Tighten bolis
to specifled torgue.

Figure 121 Figura 124
Position brake actuating arm. Install brake drum and flange assembly.
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Flgure 125

Emruwmmam”ﬁ"ﬂm.ml‘fmdﬂrmmﬂ- Figure 128
Block output shaft and tighten nut. See slestic stap nut torque Apply a light coat of Permatex Mo. 2 on the outer
chart. diameter of the gil baffle seal. Press seal in oil baffle

with lip of seal down.

L
Figura 126
Position low epead clutch shaft front pilot bearing on 2nd R
clutch shaft, a light coat of grease will hold bearing in pesition. .
Fromn the fromt of the rensmission cose nstall the forward Figure 129
and 2nd clutch assermbly. Usa caution as not to damapge paod Install & new oil baffle seal ring.

bearing. NOTE: For R Model front end see page 60, Fig. 9.

Figure 127
NOTE: Sea page 40 for 13 inch special impeller hub baar-
ing and 12 bolt assembly instructions.
Install maw 0 ring on impaller hueb, Align holes in impalier
by wiith hodes in impeller. Inatall bolts and tighten to specified
torque. Lockwing in pairs to prevent loosening.

Figure 130
Install oil baffle on Impeller assembly.

Y



| ﬁ;:\}j DRIVE GEAR

RETAINER RING

—TUREBINE SHAFT

’E NOTE: LONG HUB OF

1 LS DRIVE GEAR TOWARD
plosm— RETAINER RING
NY

Figure 134

IH""' 131 Tap twrbine shaft and bearing assembly inte convert-
Install impeller hub gear. er housing from front, At the rear of the conwverier
hausing install turbine shafr gear and retainer ring as

shonwrn.

Figure 132 :
Secure impeller hub gear with retainer ring. Figure 135

Figura 133 Figure 136
Install new turbine shaft piston ring. Install left pump drive gear.
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Flgura 137
Inztell right pump drive gear, Align holes in purmg drive gear
b=aring supports with holes In corventer housing, Install bolts
ared washers and tighten fo specified torgue,

Position mew gaskat and "0 rings on housing. A ight coat of
greasa will hokd gasket and “0" rings in place. Install alignmant
studs in ranamession housing to facilitate conwerter howsing to
transmission housing assemibly,

Support convarter housing with a chain fall. Spread
faresard clutech front besring retainer ring, Position
canverter housing 1o fransmission case assambly. Tap
heusing inte place using caution a3 net te damage any
of the clutch shaft piston rings.

Sacure converfer housing to transmission case with
bolls and washers. Tighten to specified forgue.

Fligure 141
Imstall mew sealing ring expander spring and oil
sealing ring en support, WOTE: Expander spring gap
ta be T80 from sealing ring hook jeini. Pesition
suppoart on turbine shaft to clear pump drive gear.
align support holes with converter housing.

Figure 142

Imstall stator support bolts and tighten 1o specified
torgue.



Figurs 143

Grease stator support piston ring, oil baffle oil seal
and seal ring to facllitate reassembly. Install impeller
and oil baffle assambly in converter housing.

Figura 144

Position oil baffle in housing. Secure with all baffle
retainer ring, being sure ring is in full pesition in ring
groave.

Figure 145
Install raaction member spacer with tang of spacer out. Instal
ragction rmembes, MOTE: Casted knob on resction membear
must be positioned botween the 3 & § o'clock location on sup-
port, preferably between 4 & B o'clock,

— 26 =

Figure 145
Install resction member retainar ring.

i AR RN

= A =
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Flgure 147
Install turbine locating ring on terbine shaft,

Figure 148
Install turbine.



Figure 14%
Install turbine to turbine shaft retainer ring.

Figura 150

I impeller cover bearing was removed, press bear-
ing in pesition and secure with retainer ring,

Figure 151

Inatall & mew imp&ﬂﬂr cover Q" ring and graase
lightly to facilitate reassembly.

Figure 152
Align holes in impeller cover with holes in imp.l-la

ler. Install bolts and washers and tighten to specified
tergue.

Figure 153

Lacate detent balls and springs in contral valve,
Position new gasket. BSecure wvalve with bolts and
washers. Tighten to specified torque.

Iratall pump drive slesves,



I;lll L ; - :..‘.-r. =

dESTL
F

Fosition new gasket and "0 rings on pressure reg- Install newr 0" ring in filter adaptor housing. el files
ulater valve. Install valve an sluds. alement and housing. Tighten filter housing 20 to 256 . |bs,
torqui (27,2 - 338 N.m.]

Figure 156
With new valve body 1o pump gasket In position
insart pump drive shalt through valve body. Use caw-
tion as not to damage valve body oil seal. K may be

necessary o turn Impeller one way of the other to
align pump shaft with drive sleeves,
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SERVICING MACHINE AFTER TRANSMISSION OVERHAUL

The transmission, torque converter, and its allied
hydraulic system are Important links in the drive line
betwean the engine and the wheels. The proper oper-
ation of either unit de s greatly on the condition
and operation of the r; therafore, whenever repair
or averhaul of ane unlt v performed, the balance of
the system must be considered before the job can be
considersd comploted,

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

The following are considered the minimuem steps to
be taken:

1. Dralin antire system theroughly.

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

3. Replace oil filter elements, cleaning owt filer
cases thoroughly.

d. The sll coaler must ba H'bnr-nughl.}r cleaned. The
cocler should be “back flushed” with ofl and
compressed air until all foreign material has been
refmaved, Fll..llh.h'iﬁ in direction of normal oil flow
will not adequately clean the coolar. 1f neces-
sary, cooler asse should be removed from
machine Far -I:|&\.Ir'|il'||-ﬁll u.t|r|g adl, mmpr]".d alr
and steam cleaner for that purposs. DO MNOT
use flushing compounds for cleaning purposas.

5. On remote mounted forgque converters remove

drain plug from forque converter and Inapect
interior of converter housing, gears, ete. If
presence of considerable foreign material is
noted, it will be necessary that converter be re-
meved, disassembled and cleaned thoraughly.
It is reslized this entalls exira labor; howewver,
such labor is a minor cost compared to cost of
difficulties which can result from presence of
such foreign material in the system.

Reassamble all components and use only type
gil recommended in lubrication section.  Fill
transmission through filler opening wntil fluid
comes up ko LOW mark on iransmission dipstick,
MOTE: If the dipstick is not accessible oil level
chack plugs are provided.

Remove LOWER dcheck plug, fll until oil rens
from LOWER oil hole. Replace filler and level

plug.

Run engine two minutes af S00-600 RPM 1o
prime ftorque converter and hydravlic lines. Re-
check level of fluid in transmission with engine
running af idle (S00-800 RPM).

Add guantity necessary to bring fluid levael
to LOW mark on dipstick or runs freely from
LOWER oil level check plug hole. Install oil
leval plug or dipstick. Recheck with hot oil
(180-200° F.) [B2, 2-93, 3° C].

Bring ofl level to PULL mark on dipstick or
runs fresly fram UPPER oil level plug.

. Recheck all drain plugs, lines, connections, efc,,

for leaks and tighten where necessary.

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

Grode 5 ldentification, 3 Rodial
Dashes 120° Apart on Head of Bolt

Torgua Specifioation fos LGbricaied
or Plated Scrow Thraads

Grade B I|dentificotion, & Rodial
Dashes &0° Apart en Head of Bol

mma@

FINE THREAD COARBE THREAD " “FINE THREAD COARSE THREAD

ﬂ LEFT [rm] LE-FT [rm] LB-FT L] LA-FT [P ]
2504 B- 1 | 120 148! B- 1 109 135 11- 13 | | 186~ 175 B. 10| [ 023- 148
mps| 8- 20 | | 2T. ET 12- 18 j 13- 218 28- 3z | | Wo- 433 g6. o0 | [ 83 4008
Ao 8- 29 | [=3- 363 #1- 25 [ 3z- =8 | ar. 41 | [so02- s55] 3. 35 | [448- 488 |
4378 41 45 | | S5E. B0 a7 - a1 | 502- 555 (| s8- 64 | | TET- #87) 52. 57 | [ 7O 77
5000 Ed- 7O | EEE . S5 47 - Ad | 7ra- 854) || 80- 89 [lE - 1342 - - | [ s - 11895
565 | 01100 | [123.4. 1358 B2- o0 | pi1i@-izzo) [ vemoaan | j1rae - i 1) 195127 | [156.0 - 172.2)
IS0 | 128 - 141 (7351993 | 193124 1532 - 188.1] 18O - 1B | [PRA0-BEBE] | 158.178 | (86 - 23T
TE00 | 23245 | |B0R3. xR | S - 30 [271.2 - 2083 38 - pap | IV - 4TS Bz .30 | [RER - 4305




SPECIFICATIONS AND SERVICE DATA—POWER SHIFT TRANSMISSION
AND TORQUE CONVERTER

CONVERTER DUT Corvepmen Gullel cil temp. 180 - 20 OIL FILTRATION Fudl Ao il il ssvieny by-0ass, Bs0 SN sorsen

PRESSLURE IB237 - 53.3° C1 in aump ot botiom of areTmisson Case.
Trarsmeasion in NEUTRAL. CLUTCH PRESSLIRE 240 - S0 pad [VEEAD - 2080 4 &PB] — With paking
Operaring sfaeifical i biken et fane motnl of tempaesons 180T - 200°F.
25 F.5.1 B 724 kFal minemum presssuns i 2000 |B2.29 . SEAC| sngine st idle MO0 w0 GO0 RPML
AFML engine spesd AND & masmum of 20 P50 shill s dimection and speed duithes. Al chach
18526 WPu] culhl preanus with engine opessiing at pizeiues st e anqual within S pad, [248 Pl P
nododd goverred ped. dutch prassung varies. in oy ore duich mode than &

CONTROLS Formind sl Rerebras — Ranas pii (345 kPul repar chgch
Spind Selechos — Marus ROTE: Mever uas weryice brakes whils making

CLUTCH TYFE Wi hiphe ciice, ydreshicslly aciusisd, speng relassed, chich prassure chacke, Linits kaving brake oo
BTGl velir Sompmnastnn snd no sdfesimani, &) uﬁddkhﬂdthwmﬂmrmﬁﬂ
clutehis asl eodkid and ubricsed, ol givi @ Brue

CLLUTCH IMNER HEC  Feicticin. ALWAYE USE F.l!h:lflﬂ MAAKEE WHEN NLK

CLUTCH MUTER DRSC Saead. IMG CLUTCH PRESSURE CHICKS,

LUBRICATION

LUBRIDANTS FOA DLANL-SILETH DDUMPOMINTR ROWER SHIFTED
TRALMIMIESIDN AHD TOROUE DOMYERATERS

TYPE OF GIL  Sem Luba Chari. Frovaling danbier Temparsies
o £ ade 37
CAPACITY Comwull Oparates’s Manwal o= sppliceble - -\I - | FE——— T Ganda 303
maching model fer aystem capasity. Torgue i ¥ I L Ly Iﬂmmm:m’m
Coawerter, Transmisicn and sllied hydraulic | el | T :t:z:w e
system must be mosddersd a1 8 whals & ! W -1 W
. iLL Dl -insa 10
determing (rpadity. | ] [ ¥ u LiL L2V a1
L L Tergawnss -8 Slamde 102
CHECE PERIOD Rack il bevel DAILY wilh saging reeeisg Il I | oo 7 Cagwmdein
. = . s L] F g Ol -(ha il %5 RP-CTHE o Clicfed
ut SORA00 RFM and ail ar 1B0° 1o 200° F. 1 im Erging Cin o
. . - 1 iHon Froackais Eoier Firw
[ﬂ‘,: -3 3" E]. dainiain ail leval 4o FULL L i [EOTAR— —
) g —y L)
- rk S u ] ' I":n 3 :Emun-l.n-l:_-l.h-
e L] —
= DT Ewary 2000 Bagurt, change ol files slemend 3 - . ;..-.,:" e :::t:::.
QRAME PERIDD Ewery 1000 howrs, drain and redill ayatem s
bollewd: Deiin with ail i 1307 e 200° F L] T gL g Ganoma Hgh-Perierrarcy Syribaks s (i —
& 1 " Eargm Egmimo. M. BB
[45, & -3, 3% C|. — = muwmmumm
ke wth pewwieg greiser e
MOTE: H i recofesended thid Fiter eleamets = " mmf“‘ﬂ'ﬂhﬂh_lﬂi
ba changad sfier 50 wpnd 100 houre of ap- . o Ay ey
wratlan an paw and cebulle o cepaived wniie, T LI o g il vl w L
1 T L) v
{s] Beain tranimission and resoee usp | - WODULATED E-aFT TRAMSENESRICNE : 1000 15000, MG,
R TEGON0 B TN e vt wel Fuimhlibinl] il o ey
wreen. Chan aorsen tomeghly ssd .|._ = I Gl i e () & (b} *Doazs or = Deron
replace, uckg new gechabe [ ) - T Ibm W, 000, 4000, SO0, G000, B0
- 4 a 0§ R s TR &0 recuisies el use anky
ibi  Drain oll Albers, wmovs snd dicsd “F m & '.:I‘JI “mn”-‘m“ Ehinrof. [0 BT ek
Eltar alemants. Cleas filrar shalls and - .
L J -u CAUTIOHN: " Dareos 11 e pol compaiibds vhsich
indkall maw elemenki. - = Uricion rrlerel UNLESS | FHE
gty Wmﬂmhﬂﬁ
WO, BEDG 1 o BN R PR
fcd  RwFill tranaminion e LOW mask. [r—— [ L A E
weriEr , oF the CI7D mowam cormeerss
id)  Rwm ngine st S00-S00 RPM 1o prM® ot s repswiersd madirmirk of IRAESS ¥ DETE THE APPROVED €3 SMECIRCATIONE.
eonverter and linse, Derars #oipey Corpermien vy ey Fam rhe chan maws b st apperss A
e Eppicwion faperrart of b Clees Fari® Componares
(#]  Racheck leeel with angiea running af Erprasses snd Wabores Deparneed

¥ Mormal drain periods and filter change intervals are for average environmental and duty-cycle conditions.

hwtunﬁudlhhnp-ﬂhnump-rﬂumn_rmrmhmmimwilumm
ated deterioration and contamination. For sxtreme conditions judgment must be used to determine the
required :hqul-imrnh.
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TROUBLE SHOOTING GUIDE

For The

R and HR Model, 28000 Tramsmission

The following data is presented as an eid fo locating
the source of difficulty in a malfunctioning unit, b is
nacessary ho consider tha torque conwerfer charging
pump, transmisison, oil cooler, and connecting lines
S oa mmphm system when running down the source
of troubde since the proper operation of amy wnit there-
in dnp-ndl. graatly an the condition and operations of

the others, By studying the principles of eperation
togethar with data in this seciion, it may be pnnil:ll
to correct amy malfunction which mey ooour in the
syslem,

TROUBLE SHOOTIMG PROCEDURE BASICALLY COM-
SIETS OF TWO CLASSIFICATHOMS: MECHAMICAL AMD
HYDRALLIC.

MECHAMICAL CHECKS

Prior fo checking any part of the system fram a
hydravlic standpoing, the follaowing mechanical checks
should be made:

1., A check should be made o be sure all conirol
lewver linkage is properly connected and adjusted at all
connacling pnlnu.

2, Chaotk shift lewers and rods for binding or restric-
tions in travel thel would prevent full engagement,
Shifr levers by hand at contral walve, i# full engage-
ment cannot be cbtained, difficulty may bs in conlrol
cover and valve uwrnhl‘:,r.

HYDRAULIC CHECKS

Before checking on the forgue convertar, transmis.
sion, and allied hydravlic system for pressures and
rate of ail flow, it is esential that the fellawing pre-
liminary checks be made:

Chaeck all level In iransmlssion. This should be done
with il temperatures of 180 to 200° F. [82,2-93,3° C].
DO HOT ATTEMPT THESE CHECKS WITH COLD QIL,
Te bring the oll temperature to this specification it
is necessary to either work the machine or “stall™ out

the converfer. Where the formear means is impractical,
the lather means should be employed as Ffallows:

Engage shift levers in forward and high speed and
apply brakes. Accalerate engine half to three-quarier
thrabile,

Hold stall until desired converter outlet semperature
is roschad. CAUTIOMN: FULL THROTTLE STALL SPEEDS
FOR &M EXCESSIVE LEMGTH OF TIME WILL OVERHEAT
THE COMVERTER.

LOW CLUTCH PRESSURE

Causs
Low oil lewsl.
Cluteh prossure regulating valve speol stuck open,
Faulty charging pump.
Brokan or worn eluich shafl or plstan saaling rings.
Clutch pistan bleed valve studk open.

h ol G B s
e .

Remuedy
Fill to proper level,
Clean valve spool and housing,
Reploce pump,
Replace sealing rings.
Clean blesd wvalwes lhmugHr.

ol

LOW CONVERTER CHARGING PUMP OQUTPUT

Lew oll lewel.

2. Sucticn screen plugged.

3. Air leaks at pemp intake hose and connections or
collapsed hose, (R-28000 anly)

4, Defective ol pump.

1. Fill to proper bewel.

2. Clean suction screen.
3. Tighten all connections ar replace hase if necessary,

4, Replsce pump.

OVERHEATING

1. Warn gil sealing rings.

2, Warn ail pump.
3. Low oil level
4, Puemp suetion line faking air. (R-2E000 anby)

1. Eemowe, dizazsemble, and rebuild converter azzem-
kaly,
2. Replace.

3. Fill te proper lavel
4, Check oil line connections and tighten securaly.

NOISY CONVERTER

1. Worn coupling gears.
2. Woarn il pump,
3. Warn or damaged bearings.

I, Replacs,
Z. Replape.

3, A complate dissssembly will be nacessary to deber-
mine what bearing Is faulny,

LACK OF POWER

1. Llow engine RPM at converher stall.
2. See "Owerheating” and make same checks.

-] —

1. Tune sngine chedk governar.
2. Make corrections as explained in “Orverheating,”



¥F INSTALL GAUGE IN THIS LINE
. '“‘| FOR COMVERTER “OUT" PRESSURE®
\
| CLUTCH PRESSURE
CHECK, POINT"*
| L LEVEL
FROM COOLER TO AL L CHEGK POINT
TRANSMISSION LUBE = #:Iﬂ i .
DISTRIBUTOR \ ‘# 3
&7y
CHARGING PUMP ) 2
OIL SUCTION SCREEN <

28000 SERIES PLUMBING DIAGRAM

COOLER : e
_‘H —_ i
.“[" & 10 cooen e

FROM CONVERTER

N\
: |

TYFE "&" FILTER
USE REFLACEMENT

ELEMENT 215502
INSTALL GALGE IN THIS | DO NOT SUBSTITUTE
LINE FOR CONVERTER
“OUT” PRESSURE" \“-C
LUTCH PRESSURE
| CHECK POINT®*
L LEVEL
FROM COOLER TO CHECE POINT
TRANSMISSION
TRIBUTOR
LUSE DISTRIBUTO MOTE: ALL TYPE “A” FILTERS
3 USE CLARK FILTER REPLACEMENT
CHARGING P OL ELEMENT PART NO, 2185602
SUCTION s::ﬁ' "'EEH"' DO NOT SUBSTITUTE.

ZB000 SERIES PLUMBING DIAGRAM
{WITH REMOTE FILTER]
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20000 SERIES -3 SPEED
CLUTCH & GEAR ARRANGEMENT



BEARIMNG SHIELD
MUST FaCE N

BEARIMEG SHIELD
#LUST FACE OUT

BEARING FHIOLD

BEARING 5H|Em_,-r-‘"

MUST FACE OUT

—_—
BEARIMG SHIELD
MUST FACE W

SHIELDED BEARING INSTALLATION
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16 SCREW RING GEAR INSTALLATION PROCEDURE
(Non-Asbestos Ring Gear)

Remaowve all burrs from Fywhesl mounting face snd pilot bores. Clean the torque converter ring gear flywheel mounting surface
and the ring gear screw tapped holes with solvent, Ory thoroughly, being cemain ring gear screw holes are dry and clean.

Check angne flywheel and housing or houssng adapior foe conformence fo standard S8 E No, 3 — SAE 1827 and 11033
tolerance specifications for pilot bores size, pilot bores eccentricitas and mownting tace deviations, Magsure and record angne
crankshaft and play.

Ingtall torque comverar fing gear as shown,

NOTE: Assambly of the ring gear must be complated within a fifteen minute
pariod from start of screw installation, The soews are prepared wath an epoey
coating which begins to harden after installation o the fiywhesl mounting hales. I nog
tightened to proper toeque within tha fiftesn manute period insefficiont screw clamping
tansion will result,

Ingtall hacking ring and sixtesn [16) special scress 1© approdmately 06 inch |15 mm| of seated position, s permissible 1© ose
a8 povwar wrench for this installation phase. With a calibrated forguee wrench tighten screws 30 bo 33 pownds feet of torgue (40,7 -
447 M.ml.

To obtain maximum effectiveness of the special sorew's locking Teature, & minimum time period alter screw installation of
tewahe (12) hours is suggested before enging starl-up.

The special screw is o be used for ONE insialaton anly. 1 the scress s ramavad for amvy réason it MUST BE REPLACED. It is
recommended that the apoay beft in the Tyawbeel bole be removed with the propes 1ap Bnd cleanad with salverit. Dy hioda
tharcughhy and e a8 NEW scress for me-insiallation.

Assernble longue conveter 1o anging fhpahesl by sliding corvemes ino position by hand before fastening housing anschament
serews. Ths may reguire mcte than one il 1o metch the deive gear teeth, Pulling the comvedter o position with houaing
attachment bofls is nod recomemended.

Measure engne crankshaft end play after assermbly of torque corverter, This value must be within ona thousandth 100 of an
inch (0,0264mm| of end play recorded n Parsgraph 21 betore assembly of torgua converter

BOFE5R3 — 1.5 IMNCH [38.1] 16 SCREW RING GEAR KIT BO2GEA — 15 INCH |38.1) 16 SCREW RING GEAR KIT
1 24530 Towgue Camveerter Furyg Gear 1 249341 Towgue Coreerter Aing Gear
16 26288 Firg Gear Screw 1.5 Inch (38,1 1& 236268 Firg Gear Screw 1.6 Inch |38,7]
1 BOoRRE Insialiadion Irstructon Sheet f MINE? Backing Firg
1 BOZES5 In=taliation Instruction Shest

24067 Backing Firg mat includsd » 302553 Riryg Gear Kit, Must b Qedivad Separately,

Demensions ama ininches — Dimanssons inl | are mm

SEE PAGE 37 FOR INSTALLATION ILLUSTRATIONS



ENGINE FLYWHEEL

~ BACKING RING

TORQUE CONVERTER
RING GEAR

RING GEAR SCREW

RIMG GEAR SCREW
(16) 236286 1500 [38.1]

F i ¥

ENGINE FLYWHEEL

s
]

SEE PAGE 36

FOR INSTALLATION
PROCEDURE AND
BOLT TORQLUE

e

BACEING RING
243767

TOROQUE CONMVERTER
RING GEAR 243341




32 SCREW RING GEAR INSTALLATION PROCEDURE
{Mon-Asbestos Ring Gear)

Rermosn all bums from fliywhael mourding face and pilof bores. Clean the torgque convarbar ring gear fysvhaal mounting surface
and the rimg gear sorewy tapped holes with solvent. Dy thoroughly, being certain ring gear scress holes ane dry and claan,

Check angine fiywhiasl and housing or housing sdaptor for conformance to standard 5AE. Mo, 3 — SAE J927 and J1023
tolerance specifications for pilot bores sipe, pilot bores eccentricities and mounting face deviations. Measure and record engine
crankshaft end play,

Install torque convener ring gear as shown,

MNOTE: Assambly of the ring gear must be completed within a filteen minute
period from start of screw installation. The screws are prepared with an epoxy
coating which begns 10 harden afer installation in the fiywhesl mounting holes. I not
tightaned o proger targue within the fifean minuts period insufficlent screw clarmping
termion will pasull.

Ingtall backing ring and themy-two 132 special serews 1o epproximately .06 inch 1,5 mm] of seated position. 1 = permissibla 10
us @ power wrench for this installation phase. With a calibrated torgue wianch tighten screws 23 10 25 pounds feet of 1orgue
(312 -338 Nml

To obtain maximum effectivensss of the spaclal screw’s locking festure, 8 mindmum tirme perked after screw instaliation of
twwedve (12 howrs is suggested before engine stam-up,

The special screw & 1o be used for ONE nstallation onky, If the screw is removed for any reason it MUST BE REPLACED. ni=
recommanded that the epoxy keft in tha flywhesl hole be removed with the proper tep and cleaned with solvent. Dy hole
thoroughdy and use a WEW screw for re-inssallation,

Azzamble torque converter to enging fiywheel by sliding converter into positon by hand before fastaning housing amachrmsan
sorews, This may requirg more than ane frial 1o match the drive gear teath. Puling the conwarter into posstion with housing
attachment bolts is not necommandaed,

Measure engine crankshaft end play after assembly of torgue converter. This value must be within one thousandth L001) of an
inch [0 0254mm)] of end play recorded lin Paragraph &2) before assembly of torque convertar,

BO2644 - 1.8 INCH [38.1) 12 SCREW RING GEAR KIT BO2SAT — 28 INCH [£315] 12 SCREW RING GEAR KIT
1 MAES Torque Corverter Fang Gear 1 24EER Torgue Conerter Ring Gaar
X2 23T Ring Gear Screw 1.5 inch (38,1 a2 E¥ME] RFireg Gear Screw 2.8 Inch |B25]
1 BOGEED Installstion Irstruction Shes 1 EFEED Inzialation Insirction Sheet
BO2545 — .75 INCH [44.4] 32 SCREW RING GEAR KIT BOZ6AE — 3.0 INCH 78,21 32 SCREW RING GEAR KIT
] PAEES Targue Cormeérteér Rarsg Gaai 1 SIS Torgus Converter Fing Gear
= 4503 Ring Gear Screw 1,75 Inch (44,41 k) TIERGE Ring Gaear Screwy 30 inch 76,21
1 BOIEEN Ingtallation Instructcn She 1 BOZSE0 Imerpllatan Instruction Sheat
BO25SE - 2.0 INCH 150.,8) 12 SCREW RING GEAR KIT BO2549 — MIB-1? SCREW RING GEAR KIT
1 ML Tarque Corverter Birg Gear 1 25008 Torque Convertar Ring Gaar
2 MIE Fing Gear Scresy 210 Inch |50,8] 12 A200087 Aing Gesr Sores [AE » 125
1 BO2EED Instalation Instruction Shes 1 BO2BED Installaticn Mstructicn Shaet

F30EIT Backing Ring Mat Incheded in Ring Gear Kit. Must be Crdered Separaiehy.

MOTE: The inital mstallation drive gear mownting kit includes a converter ar breather, This breather & used on © & CL 2707C &

CL 320 comvertars only and is not reguired for the HR & LHA 2R0000HR & LHA 32000 applicatons,

SEE PAGE 39 FOR INSTALLATION ILLUSTRATIONS
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BACKING RING

EMNGINE FLYWHEEL

TORQUE CONVERTER
RING GEAR

RING GEAR SCREW

ENGINE FLYWHEEL

RING GEAR SCREW

(321 243070 1.500 |38,1]
(321 244203 1.750 (44.4]
(321 240318 2.000 (50,8
(32 23753 2.800 [63,5] SEE PAGE 3B

(32 236338 3.000 [76,2]

: R INSTALLATION
(321 4200087 [MB = 1.25] o A

PROCEDURE AND
BOLT TORCUE

f

)
L‘ P
- BACKING RING
- L

TORQUE CONVERTER RING GEAR 249265




1S

TURBINE HUB Pl B
BACKING RING [ 13" CONVERTER :

8-TURBINE HUB
SCREWS

12" COMVERTERS MUST BE LOOSE INTERMAL

i

IMPELLER HUB, TURBINE HUB AND BACKING RING WITH SPECIAL SCREWS

i

CLEAN HUB MOUNTIMNG SURFACE AND TAPPED HOLES WITH SOLVENT. DRY THORCLMGHLY BEING
ERTAIN TAPPED HOLES ARE DRY AND CLEAN.

l!"l-

STALL BACKING RIMG AMD SPECIAL SELFLOCKIMG SCREWS TO APPROXIMATELY J0d Il'vI'I:H [1'-_11 OF
EATED POSITION. WITH A CALIBRATED TORCOLUE WRENCH, TIGHTEM SCREWS 40 TD 45

54,3 - B0 N-r.] TORGQUE.

EH'CITE ASSEMBLY OF HUB MUST BE COMPLETED WITHIM & FIFTEEN MINUTE PERICD FROM START OF
SCREW INSTALLATION. THE SCREWS ARE PREPARED WITH AN EPCXY COATING WHICH BEGING TO
HARDEMW AFTER INSTALLATION. IF NOT TIGHTENED TO PROPER TORQUE WITHIN THE FIFTEEM
MINUTE PERIOD, INSUFFICIENT SCREW CLAMPING TENSION WILL RESLILT,

THIS SPECIAL SCREW 1S TD EE I..lﬁl.'.! FOR OME INSTALLATION OMLY. IF THE SCREW |5 REMOVED FOR
ANY REASOM IT MUST BE REPLAL

THE EPOXY LEFT IN THE HUE HEI.EE MUST BE REMOVED WITH THE PFROFER TAP AND CLEAMED
WITH SOLVENT. DAY HOLE THORODUEHLY AND USE A NEW SCREW FOR REINSTALLATION.

ASSEMBLY INSTRUCTIONS FOR 28000 CONVERTER
WITH SPECIAL APPLICATION IMPELLER HUB BEARING.

nE

REFERENCE - 12 IMPELLER HUB
SCREWS ON 13" CONVERTERS

FIT BEARING. SEE PARTS LIST



1.060 + .007 [26.9+.17]

Stake 3 places approx.
o o equally spaced.

‘ 3 \@J
@ After curing of Loctite,

speed sensor bushing
must be secure with 40
[ %] Ft. Lb. [54.2 N-m] torque.

O 0

1.390:1 007 [35.3£.17] Assemble Speed Sensor Bushing In housing to specified

REAR VIEW dimension with Lociite 262 and stake (3) three places.

SPEED SENSOR BUSHING INSTALLATION



DISASSEMBLY OF LOW CLUTCH UTILIZING
REAR DOUBLE TAPER BEARING
(HELICAL GEARS)

Figure A
Remove low clutch double bearing cup, outer cone and
BpACET,

Figura B
CAUTION: Outer cone, double baaring cup, apecar and
innes baaring cone ara replaced as & set.

Ramowve low clutch inner baaring cone. MOTE: To ramove
thi inmer cone bearing without damage. a spacial bearing
puller must ba mede (see diagram Fig. 0] or the outer cage
and rollers may be pulled from the bearing innar race and
the inner race can be removed after the low clutch sssembly
hes boen removed from the transmission, See caution n
Figura B.

42—

CLT WITH 1 FUBBER

L 4-7/64
a4,

Figure D

A timken bearing cup, Mo, 28520 must be used with tha
above baaring puller.

REASSEMBLY

Figurs E
Install law eluteh inner taper bearing. NOTE: Heat baaring
in hot oil Bath prior to installation.

Figura F
Install baaring spacer,



Figura J
Install bolts and block gears. Torque bolts to specifications

and lock wire tagethear.

Figure H Figure K
Ingtall outer taper bearing. NOTE: Heat baaring in hot oil Install low cluteh shafl sealing ring.
bath prior to installation. .

Figura |
Install retminer plate, inner diameter chamfer toward
baaring.
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LOW CLUTCH DISASSEMBLY UTILIZING TAPER s S S Greasmaiiirs

b 2w S
T

FI-- -, Lts, - J.-
r o BN R L r
=

EETTTTL Figure 4
Remowve clutch end plate retainer ring.

Remove clutch end plate and Inner and outer clutch
disca.

;1__.____:__ i -"",

o e

L

Ao Ly YT L T Figure &

---------- Install low gear inner tapoer bearing
LA DAL T T Install one steel disc.

dedlebieTrbtd Install one friction disc. NOTE: The friction discs in
R TR the low clutch has a higher eo-efficient rating than the
friction dises in the other cluiches, therefors the discs
miust ot be mixed. The low clutch inner dise can be
e s identified by an "X" stamped on one side of the inner
--------- teeth, The low clutch inner disc also has a strip of
: _ A ea nen-soluble yellow paint sprayed on the outer sdge
S S of the dise. Alernate steel and friction dises until the
Figure 3 proper amount of discs are installed. First disc next
Remove low speed gear and outer taper bearing. to the piston is steel, last disc installed is friction.

— A4




Install low gear into clutch drum, Align splines on
low gear with internal teeth of friction discs, Tap gear
inte position. Do not foree this oparation. Geer splines
must b In full position with Infernal teath of all friction
discs,

Install low clutch taper bearing retsiner ring,
NOTE: Rotainer ring is sehocted at for proper
thickness. A snap ring kit is available, Select the
thickest of the three rings In the kit that can be Fithed
into the snap ring groove Yo assure & proper Taper
baaring tighiness. Check ring as shown for tight ring
to bearing fit.

HIIJI'I 12

Install bow clutch shaft front bearing inner race with
large diameter of race down.



Clutch Modulation Cross Section




28000 6-SPEED SECTION







6-SPEED CLUTCH AND GEAR GROUP

ITEM DESCRIPTION aTty
1 Ferverss andd Jod Clubch Shaft Fston Ring .. ... . ...... ¥
184 Fistan Fing Expander Speings ... ... ... o oo L 3
2 Fromt Bearng Reseer Ring .. ... . ... ... 1
3 Fervered ard Jod Shafl Froml Beaving ... ... ....... 1
4 Frent Baarirg Retaimes Ring ... ... ... ... ... 1
B Clutch Divan Gasr Bearing .. ... ... ......... e B
B Cluteh Diwven (Gasr Bsaring ﬁ'lﬂl:l [ 1
T Clureh DrivemiGaed .. ......00000000.0 i 1
] Clureh Hub Ofl Bal®a Ring . .. . .. AT |
5 Clunch Driven Gaa Bagring Snap Aing .. 1
m Clusen Driven Gear Beaing . . . 1
11 Hmnﬁpﬂlrgﬂa:ﬂrhrﬁupﬂirq e e 1
4 1
13 1
4 1
15 |
15 1
17 1
18 1
;‘g Betarme S Rirg }
Srap napPrg ... e
21 linngl.ni'ru r:l .............................. 1
] o Gear Boaring . ..o .. 1
23 Zrd Gear SnapRing - ..., oo 1
24 Cluich Hub Hhﬁn; ............................. 1
25 a‘dGu.lr..-.. e - e 1
28 Zrd Gear Baaring Spacar . .. ... ... il 1
i Zrd Gear Bearing SnapRing ... 1
28 Zrol Goar Boaring ... ... R |
23 Reverseand E‘m‘ﬁ:lhﬂrﬂnmrg ..................... 1
30 Forward and 2nd Shaft Psion Bing ... ...l 3
304 Piston Ring Expander Sprirgs ... ... oo oo oan |
| ngHetainer Bing . ....... .o ...l 1
a2 Forward anc 2nd Shadft Front Bearing . .- ... ... ooooin ot 1
1 Front Bearing Locatmg Bing .. ... o ... ool 1
3 Front Bearing Aetainer Bing . ... ... L. ool 1
35 Cluich Driven Gear Bearing ... ....cooanininnon. .. 1
36 Chutoh Driven Gear Bearing Srep Fng - .. ... .. ... 1
7 Chuich Driven Gear - ... ... ... . ... ............. 1
a8 Cluich Hub Oil Baffie A
1 Chutoh Driven Gear Bearng Srap Ring 1
&0 (hutch Oriven Gear Bearing 1
41 Retumn Spring Fetaines Snap A 1
&2 Snap Fing Retainer __ ... ""El ....................... 1
43 SpeingRetaine ... ...l 1
L] Piston Febwm e .. oo o i i e 1
45 Spring Reaings ... ... ... . ...........o..... 1
&8 Forwsard and Jnd Chotch ShaRand Doom ..o oo L. L. 1
&7 Bpring A ... ihiiiea e s 1
L] Pton Hebem SPEmg - . .. ..ot e e e 1
&1 Spiing RSBV ... e eeeinaaaas 1
B0 SrEp Ring BEBINET .. ... .. i 1
81 Fatumn Sowirsg Redbie Snap FRing . ... .. o ina 1
a2 IndGesr Retames Rirvg .. ... oo oo 1
53 Cunch Hub CilBaMaRimg ... ... ..., 1
o4 2l Gt e N
55 Lhﬁpmdﬂuxhﬁhlﬂﬂm Bﬂrlnﬂ ............ 1
o8 i Gl BEarimd . ... 1
a7 Loy Giaar Beaiing Retaing Ring o |
S8 Low Gear Bearing o v 1
a3 Larwe Giaar Baaning Locating Ring i .
&l Lores Gear e e e 1
H1 Lo Gaai Ol Balfia Ring e e 1
a2 Lo Ginar Baaning Locating Ring | e .
63 Lo Ggar Bearing Lo o o
84 Low Gear Bearing Retaine Ring o 1
65 Reumn Spring Retaine Snap Ring 1
66 Snap Rarg Retaine o o 1
67 Soiing Resaines . L 1
68 Pisson Aetum Spring Cee .
59 ﬂm e 1
T L I'.:Iuh'_hSl'nl'rmdDrum ...... 1
il L Db GBS ... e |
T2 Lo Speed Ories Gear Retaining Ring ... ...... 1
T3 Lo Shatft Faar Baanng - BE ........ o1
T4 Lo Shaft Baar Bearing Aetameer Ring ... ........... 1
T Lo Shaft Plston Bimg ... ... ... ... e 1

ITEM

S e T A T R T Tt T P 1R L.

s S S Y

I A i
000 ] N B B R D

2

DESCRIPTION

L Shalt Pisgom Ring . .
Raar Baanng Cap Grskat
Raar Baaring Cap ., . ... .
Aaar Bearing Cap Scriw Lockvensher
Aar Beanng Cap Scriw
Arar Baaring Cap Plus
Rear Bearing Cap “0 Ring
Icdier Shafy Rear Baaring Lock Bail
ldkes Shaft Baar Basnineg - - ... 0 v o in i
Lok Shaft Arar Baaring Fin
Speedomater Drive Gear or Beanng Spacer. .. ..., .. ...
bdber Shaft Mut
kdber Shaft Bearing Cap Gasket
kdier Shaft Bearing Cap
kdier Shaft Bearing Cap Sorew
Soeedomebes Deviven Gear
Soppdomober TubsMut ... ... ...
Idier Shaft Bearing Capscrew
IdhnEhaHBuun Capscrew Lockwasher . ...
idlor Shaft Front ing Aetamer Aing. .. .............__.
kler Shatt Frand Beari
ldler Shaft Gear Locating Ring .. .......ooo oo
MierShatt. . ... ___.... E ..........................
Range Shift Bal Suppert “0° Hing
Range Shift Rall Support
Range Shift Ral Support Screw Lockwasher . ... ... L.
Range Shift Bal Support Scree
Range Shift Rad 0d Seal
Range Shift Ral
Ranpe Shift Aol Detent Spra
Range Shift Rad Detent Ball
Range Shift Red Dwtent Plug
Idler Shadt Loe Bange Gear. ... ..o oL oLl
ldher Shaft Gear Spacer
Idher Shatt Gear
Cutput Shadt
Cutput Shaft Front Basring Cup
Cutput Shadt Front Basring Cona
Chuatprut Gess Thiuit VWl
Cutput Gosr Bearing
Output Gasr Baaring
Cuilput Gose Baading lnndr Rats
Cuitput Flangs Mg e
Cuitput Flangs Washer .,
Critput Flangs “0 Ring
Cuiput Flangs |
Dulpu!EMHﬂmBﬁ#lngﬂaﬂENISaﬂ
Critput Shadt From Basring Cagp Soraw '
Cuitput Shaft From Besring Cap Lockwashod
Cuitput Shaft From Baaring Cao o
Franl Baairg Cap Shim
Frant Baaring Cap "0 Hi'rﬂ o Coa
Lot Ranga Gaar . o
Higgh Larss Shiln Hil e
Shil Hub Sleave
High Ranga Gear
Cwilgiit Gaad Inaner Aacs . ...
Chitpun Giaad Baarning
Cuirpur Gaar Baaring
Chitgiit Gaad Thiist Washer .
Cuitpit Shatt Agar Baanng Cona
Cwitgit Shatt Rear Beanng Cup-.
Chitgiit Shadt Aaar Baanng Cap “07 Ring
Cutput Shadt Arar Baanng Cap “0° Aing
Cutmut Shadt Aear Baanng Cap Sorew
Cuitpiit Shadt Aear Baanng Cap Screw Lockwashis
Ciutgiut Shadt Aoar Bea
I-IT ared Low Aangae Shitt Fork
f1 Fore Lok Sereses
Rrar Bearing Cap Oil Seal
AaarQuiputFlange - ... .. ...
Ountput " Ring
Cutput Flanges Washor
Output Flange Mut
Busng IUsed with Disconnect Ondyd. . ... ... .. .
Curtput Shaft (Used wigh Discannect Onbyl. .. ... .. ... ...
Disconnect (0ptional]
Bewing Cap Boae Plug {0ptionall

-
e T Y R R R R R | S S R R R GRS Y ) O P S P (] e ——

3



1. USE PERMATER B CHARE BEaLER GMLY W HE BFEeFIED
3 ALL LEAD N DHANFERS FOROIL SEALE, FISTON FINGS & "0 B
T B AOOTH & FAED FRE BURARS, INSPFECT AT A5k sEL ¥
1 LUBRICATE ALL PEETON RI GRGSVEE & 0 RINGEWITH G,
H-Elll! BEFORE ASSCRMLL Y.
A AMPLY VERY LIGHT COAT OF PEAMATER MO 3 FOOD OF
Al Ol SEALS AEPONE ASEBMELY.

5 &FTES agiisshLy GF FaRTH il PEERAGTER OR CRARE
BLAL DR, THENE VIIST MOT B2 ARF PREE 0N ENE LSS MATERLSL
FHAT COULD ENTER THE DIL CIRZLET,

ot ELASTIE ETOP AT B APPLY LEGHT COAT OF CRAME SEALEN T{ ALL PIFE FLLKES

TOECAE CHEAT
T OAPFLY & THIN COE TS OF GREARE BETwWiER SEAL LiF O
L TYIPE SEALE FREDR TO ASSEVELY

E RPAY LIGHT COh T OF FRFNIATEX W0 3
P ee Tl GTUD THREADSE

WEAT ROG [ DUESHING TO J00F [EI )]

BFFORE AREERARLY OF BLGHRG TO COVER WOTE POEITHIH OF SEAL

TWGHTEH TUARIHE BOLTS
35 LEFT 8 2 W

MOTE CDNG WU OF DAL
LR TOVASRD RLT SN 018G
THIHTEAN Sl FILTER

336 LT iET - 318 Ml

SEE CLASTIC STOS RUT
TOROUL CHAAT

AMFLY BERMATEN KO 2 TOO D
GF BT BEFGAE AEIEEEILY

Lk CLUTCH

ROUTER STEEL FLATES

W ibER FRICTHON PATER

ASEIRMILE ALTESMATELY §TARTING
METH DUTI® STEEL PLATE.

FOLE CLUTCHES
HOUTER STEEL FLATEE

B RREE FRCTEORN PLATES
ARAFEELE ALTEAMATELY
START IS W1 TH GUTER
ETEEL PLATE

¢ BEE ELAATI ST0P pauT
TOECEE SHaET

LOCEWINE

G

ELASTIC STOF MUT TORGUE

N —
= 4.1 THREAD SUE LBFT et
L\ msasms pwrr 1" - 20 160 - 200 (2054 - 271)
LR T 200 - 250 [271,2 - 38,9
FF FALASTIC STOS HAT L . .
§5E BASTIC 31 T -0 300 360 | (408, . 4745)
TWMT . 48| 408 - 480 843, - E10.1]

BEE ELASTIC STOF s T
TOROLE

CFTHIMEL DISCORREGT CHART

Il,_ FEIHIEM [ SRR TR
AFFLY FIAMATER M0 TO OO BTN A IR0 Ko 34
BPa =" OF LA BEFOEE ASSEMELY 14.21
ST EH CHITRUT AHAFT BRCE 10 PRERET
: LDCEWIRD E B Ghi (IO RE-0 80 M A e

W20 SEMIES POSWER SHIFT TRANSMESSION WITH VARMILS OPTIDNS

R

WETRIC DILICASIONE
SHIOWEY I BRACEETS| ]




R & HR MODEL 6-SPEED

The R & HR 28000 & spead transmission |s tha same as the 3 speed R & HR 28000 excapt the difference being in thae idler ard output
ahafts. The G-epeed unit hes 8 gear added to the idler shaft and the output shaft has a high and low range shift.

The G-spead transmission has 3 working ronge shifts and 3 fraval range shifts.

Gear ratio determines working and travel ranges. Thay are as follows:

15t — 2nd and 4th working range. 3rd — Bgh and Bzh traved range.
NOTE: Range shift from low to high must be made with machine stopped,
For B-Modal frant end removel, see A-Madal section, page 53

DISASSEMBLY

For HR Maodal frant end remosal, use Fgures 1 through 34
and 35 and Figures 42 through 48 in the A B HR 28000 3-Speed
Section, Figure 48 shows the kdlar shalt with ong gear, The
B-spond wnit will hawe teo gears and & heavier front bearing.
Sae Figura 494, below:

Figure 2
Remove range shift rail support balts. Remove rail
suppart, rail and range shift fork.

G-apaod idler shaft, gear and beanng assembly.
MOTE: Do not kese rear bearing lock ball.

Procesd with figura 50 through 54 in the R & HR 28000
ASpond Sestion.

&-SPEED OUTPUT DISASSEMBLY i --'. i

o T . o ¥ g
A Dl :_ k i I
Figure 1 Figure 3
With all elutches and shafts removed, cut lockwire Remove output shaft rear besring cap belts and

on range shift fark lockscrew. Remove fork lockserew. bearing cap.



Figure 4
Remave front cutpu flange nut, washer, "0 ring, flange and
bearing cap from housing, Block cutput geers. Push output
shaft from reer through geans and tBpes beaaring.

Procesd with Figures 58 throwgh 58 In the R & HR 2B000

Sarles 3Spead Mentenance Sectlon then refer 1o Figure 5
bedoney.

REASSEMBELY
(See cleaning and inspection page.)

L

Figure 5
Wiew of oulput shaft s it would be positioned in
ransrmistion cass. Mote front bearing cone and out-
pult gear thrust washer shouldered on shaft with large
diameter of bearing in.

Figurs &

Position higl‘i and low range gears, shift hub, hub
sleave and neadle bearings in fransmission case as
shown in Figure 5. Insert output shafl, front bearing
and thrust washer through sutput gears. Use caution
as not to damage high and low range gear needle
bearings,

TETEENT

|
L
"

e

Position oufput gear thrust washer and resr taper
bearing on output shafl.

Figura 8
Block output shaft from the front and install rear
tapar bearing.



Flgure ¥

Using new "0 rings install rear output bearing cap
and taper bearing cup on fransmission case. Luba open:
ing in bearing cap must be aligned with lube apening
in case. Tighten bearing cap bolis to specified torgue.
{See torgue chart.)

Install fromt bearing cap and shims. Tighten bolis
ta specified torque. Tep output shaft frent and rear
to seat taper bearings. Lloosen front bearing cap balts.

Figure 10

Using an inch Ib. torque wrench, determineg the rolling tongus
of the output shaft and record, Tighten front bearing cap balts
o apecified torgua, Chack rolling torgue with bolts tight. Tongue
st ba 6 10 8 inch Ibs. [0,68 - 0.80 N.m] more than whan bisar-
ing cap bolts were loose. Add or amit shims on the front baaring
cap to echiave the proper praload,

i i

Figure 1
Locate hfgh-!-nw ramge shift fork in shift hub with
offset of fork toward rear, Imsert shift rail support

and rall into bore in transmisston housimg and inka
shift fark.

Tighten support balls to specified torgue.  (Ses
torque chart).

Figura 13
Locate lpckscymw hale in shift rail with hole in shift fork. Install
lockscrew, tighten seowealy and lockwing to prevent loosening,

Procesd with Figun 104 in the B & HR 28000 3-5peed Sec.
tian.



KEY

15T (LOW)
. ChD
&8 88 3RD (HIGH) -

6 SPEED TRANSMISSION LOW RANGE



o \ REVERSE
Al

= -

e

KEY

e 4TH - a
- 5TH - :
oo 89 i5TH

6 SPEED TRANSMISSION HI RANGE
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R MODEL SECTION

R MODEL COVER AND CASE GROUP

— B



R MODEL COVER AND CASE GROUFP

3

ITEM DESCRIPTION ITEM DESCRIPTION ary.

41 Cover 1o Case Screw lockwasher .. 4
A3 Cover o Coase Seréw . i 4
43 Pipe Plug . 1
44 Clutch Pressure Tube "0 Ring...... ...
FLY Tube Sleeve. .. . et e e e
46  Low Speed Clut:h Fressure Tuba...
47 Rear Cover Dﬂw-e'l..............-.............-...-...-....
48 Rear Cower te Transmission Case Gasket

49 Rear CoMBE e

Rear Cover ta Transmission Case 13
Serew Llockwasher. ... e

51 Rear Cover to Transmission Case Screw. . 13
52 Tube Skeave.......... e e
53 Twbe Sleeve "0 RIAg......oieeee

54 Bear Cover P‘ipu F'Iug .......

Flamge Mut Cother. ..
Flange Mub. ... S
Flange Mut Washer. .. . S
Flange "0 Ring. . i
Input Flange...
Input Fluhga- CHE Seal s
Input Shaft Front B-ur'lng Retainer ng
Input Shaft Front Bearing. .. .
Input Shaft Front Bearing E-E-Hnﬂér‘ Illng .....
Cover to Case Scrow et e e ann
Cover to Case Scrow Lockwasher ...
Front Cover amd Tube Assembly. .
Pipe Plug-....-...--.....-..--......-...-..._-....-....-.-.....
3rd Spud Tube Ammhl'f
Tube Clig. 5%  Rear Cowver to Transmissbon Case Stud Mot
Tube Clip Screw L-ndzwnher ........................ 5&  Rear Cover to Tranemission Case Stud

Tube Clp SErEw... . 5 Lockwasher s
Reverse Tube Assembly .. 1 57 Rear Cover to Transmission Case Stud ...
[T =] S | 5B Front Cover to Transmission Case Screw
Front Cover SIemwe. ... 2 58 Frant Cover to Transmission Case Serpw [
Front Cover Sleeve Lock ... 2 Lockwasher ...
Sleeve Lockscrew Lockwasher ... oo, ) &0 Drain F‘|ug..-..........-......-.............. T |
Slaeve Lockscrew., . e, 61 il Level Plug.. oo B

NP |

Irput Shaft. o ] &2 il Baffle 6 Spead onbyd _______ . 1
i
1

[ %] P e e R e )
H:i-lnwﬂ-mﬁqmlhhu-m—ﬁ'ﬁﬁﬂﬁhhu”—-
B Bl = RE e o= LW RA e = e s e m e s
[ = A - m Rl = = —

B3
=

Input Shaft Rear Beariig. oo &3 Screen Assembly .o
Input Shaft Gear... 64 Screen Assernbly Gasket R

Input Shaft Gear Ralirnar Hlng_ ................ 1 iasion € b .
Front Cover Plug... ... L 65 Transmission Case Assembly ..ooccoveecrveneiaes

Contrel Valve Plate Gaskel. .. ... 1 66  Front Cover Gaskel ... i L
Control Valve Assembly. . 1 &7  Transmission Case Plug -1
........................................ e B 68 Suction Tube Clip Washer _..iiinnn 1
WValve Screw Lockwasher. .o ¥ &%  Suction Tube Clip
Detent Ball oo,

=S53R

L L 1 G G g
B OGh R — O -0

=

=

i

w

n

£

70 Svction Tube Assembly o 1
KAl Betainer Washer Serew oo 2
F2 Retainer Washer ...

[
in

Detent Sprimg.
Tube Sleave e 2

Cover Yo Case Screw lockwasher.............. 4
Cover 1o Case Serew. . .o, 4 73 Suction Tube "O" RINg ..o 1

Fromt Cover Plug Gaskeb. . 1 74 Front Cover Dowel Pine v 2
Framt Cover Plug [ | 75 Suction Tube Clip Rivel......ccomrmsmmmmms

B LW L W G
e W) Em ) Es

—87—



B USE FEAMATLE & CRAME S5 Ay bR GRL Y WHESE S9ECIFeED,

3 ALY L EAD N DAk g BOR Cm SEALSE, RISTON o
ELASTIC STOP NUT TORQUE 'AI:IIEEIETHIHI RO LIRS m'ﬂﬁ‘uﬂﬂ'“

THREAD SI7E L®..FT. [M-im) 1 l.-u:lll:-u:.m lI..L:'I‘_I.-'I":Il IR ORDOYES B 0~ SMGE WITHGIL

17 - 3 150 - 200 [203,4 - 271,1] & BFFLY WERY LIGHT GOAT OF PEAMATEX HO.2 TO O, 0F

ra— N 12 . 3 ALL OIL SEALS BEFORAE ASSTREBLY,

% B 200 - 20 I” E] B AFTER adhiiel, ¥ OF PaiTl Uming PEHMLTEK 08 GRAME

14" - 1B 0 - 350 4088 - 4745 nﬁﬁl&n:lmﬁ:mfuv r:ElﬂIIHEl.MTIhh

1% - 12 400 - 450 [F424 - §10,1] B AMLY LHIHT GOAT OF SRAME SEALER 6 ALL FIPE FLUGE

EPFLY & THIN OORT MO OF GEEAST DETWE D& 8L LN OH
LiIF TYFE SEALS FRIGR 70 AESEMBLY,

B ALY LIGHT CO&T OF M EsATER B8 3

PO ALL T STUD T kD

o

NOTE LOMG HUB OF DETVE
GEAR TOMUAD METENER Sk

SEE ELASTIC STOR WUT
TOMCLE OHART

]

FEE FLARTIC STOR NUT
TORTDLE CHART

MILET BE LDDSEAMTEAMAL FIT BSG

AFFLY FERMATER M0, 3 70 GUR
OF FLUK BEFOFE SRIENELY.

LD CLUTEH
W-QUTER BTEEL PLATES

R FRICTHON PLATEE

ASSEMELE ALTEAMETELY ETARTIMG
WITH ORITER STEEL SLATE.

EOUTER ATERL FLATER

B iWNER PRCT 0N S ATES

ASSEMOLE ALTERFATELY STARTING
METH GUTER STIEL FLATE

B EFAIRGE & & FING - FAd TO AEET
AOQEIRET BTEEL FLATE TEETH & BMG
PLATE TEETH.

FOUN CLUTCHER
SOUTER STEDL PLATES

HEE BLAATIC STOF RUT

& AP FACTION FLATES TOROUE CHANT
ASETHRLY &L TRERMRTELY

SEF FLASTIC ETO# RUT
ATARATRG WITH DUTER ; ORI CHABT

ATBEL PLATE.

s

REREE Al THENT SCHEW

AFTPLY PRLSELAE BY TURMING BRAEE &Ry
LiMTiL SMURGS & FLATE CLEARARCT

1§ HERCVED sl sy, of LCCERD
ADJET BREKE ECHEW UNTIL THRHT
AGAIKET BNARE YOKL. BACK SCREW

Ul 1 T0 1% FURNS DR 0ET- 083

1. &7 . 7. J6) DUCARSNCT &

S BLEETIC BTOF NUT TOMOCUE CHART THEETLH WLUT

DFTHOAMAL DISCONKICT

DFTEORA L WYDRALILIC BAAKE

SBEE ELABTH STOP rUT
TERORIE DHART

TES-TER HL BCREEM & EETY
E1s AR Y FEAEATER K2 TD OO 1TSS BB N
TR OF PLUNG BE FORE ASNERBLY,
[z, 20

EHR CRITRUT RHAFT e R T0 BOCuCE

LOCHMIRE BE ko= E1LHADHE K]

ROITE - WETAC DRALRSONS
HIWA IK IRACKETS | )

R-ZAXG SERIES POWER SHIFT TRANSMIGEIDN WITH ¥ARIOUS DOFTIONS




R MODEL 3 & 6-SPEED
(REMOTE MOUNTED TRAMSMISSION FROM COMNVERTER)

CAUTION: Chanliness & o extrerme imporance and an absolute must in the repelr and

owerhaul of this unit. Belore attempting any repairs, the exterlor of the unit rust be tharoughly
cleaned to prevent the possibility of dirt and foredgn matter entering the mechanism.

DISASSEMBLY

Figurs 1 Figure 3

Remove contral valve bolts and washears, Ramove

contral valve, Use caution as net 1o lose detent springs
and balls.

Figure 2 Remove belts securing frent cover e fransmission
Remowve companion flange nut, washar and "0" Ring. howsing.



I inpust shaft is 1o be ramowed, tap on threaded end of shaft,
Figure 5 resmini npilt shafi, gear and bearing.

Support front cover with a chain fall. fl.l !-il'lgr;plie:td';
ing type snap ring pliers, spresd ears on forward clu o
front bearing retaining ring. Holding snap ring open See page § Figure 34 for complets ransmission disassembly.
pry front cover from transmission housing. Ses page 18 Fgure 99 fof transmission reassermbhy.

R MODEL FRONT END REASSEMELY
& INSTALLATION ON TRANSMISSION
{See cleaning & inspection page.)

‘/,o— DRIVE GEAR

RETAINER RING

INFUT SHAFT

~

NOTE: LONG HUB OF

— an | DRIVE GEAR TOWARD
Figure & E RETAINER RING
If farward and 2nd clutch comes out with front caver,
spread ears on frent bearing snap ring and separate Figure 8
clutch from Froml coves. Input shaft, raar beasing, drive and snap ring.

« ¥
Figura 10

Inetal input shaft into front beardng. Position new gasket and

"0 rings on housing. A light coat of greasa will hold gasket

and "0 rings in place, Install alignrment studs in transmission

housing to facilitate cormmerter howsing to iransmission housing
Front cover removed with farward and 2nd and assemibly.

reverse and 3rd cleich in fransmission case.




Figure 11

Figure 12
Support framt cover with a chain f=ll. Spread foreard clutch
front haaring retaimer ring. Position font oover 0 ransmession
case, Tap covaer imto place using caution as nat 1o damBga any
of the clutch shaft piston rings.

Install cover o case bolts, Tightan 1o specified tomue.

Figure 15

Irestall comparion flamge, flangs 07 rng, washer and nut.
Tighten standand shotted nut o elastic stop mut 1o specified
torque. (See elasthc stop met tgue chart.}

Figure 16
Locate detant balls and springs in control valve. Position new
gaskel. Securs vahe with bolis and washers. Tighten 1o
epecifiad torgue.
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R MODEL 3 SPEED TRANSMISSION




o geavity drain g jrang

Chiack o _III
Comaror oll inmpseshrs

[Fled ling S50°F. [124°C])

Metric dimensions shown
in brackets | |

Hotes Do redl dheviabe any lise aloe.

R28000—C270 EXTERNAL PLUMBING DIAGRAM

Creck point "G converier
outlal pressum. Corwverer
outiet ol Iml"lgt 180" 200°F,
3.3 3

ission in neutml.
Oparating spachicatons
25 PE [1T20 kFal minirum
prassung @1 2000 APM onging
spoed and & maximum of 70 PEI
[£EE0 kPal outhat pressune
Wi onging opseatng af
nodicad govemed speed

Spieeon Type

File Typo | Aasemby o | Gasriige tia | Assemily o, | Element
A ﬁilm!:'" 21EED2 E!im!!ﬁ"“'“ BaTOSR
B m 218602 wa'!"?_-' p43622

Suction Ing from transmission
SUMp 30 Pl

Girawily drain—must have
confirucyus S0pa friom
oomeerier 0 FansmisEon.

FolRE:

Hosa line oparabing mquimmans.

1. Pressiany Lirds—3Suiiable for cparalion fsom
ambdani o 2E0°F |129,71°C] confinuous oparating
tamporabore. Mugt withstand 300 FS1 2053 kFa)
oontmucus pressune with 600 PS (4137 kPa|
imemitient surges. Aaf. SAE. Spac o
JETTI00HT Hydraulic Hose Specfication.

2. Suction Line=—To be proloded fom collapse
by inlerworenn sios wirp. Fef. SAE. Spec. Ma
JSTE100AE Hydraolic Hose Specficason.
Sultable k& apéiaion [rem amblsnd G
250°F. [0, Confiruous apecaliveg mperatumn

A Grndity Draln Line—Sutable for opsration
fromm ambiant e 250%F, [121,1°%C] continuous
oparaling wieperaiung, Rel, SAE. Spec Mo JS17100R1
Hyeniibc Hida Specilaalce

4 Al Hoss Lines tsed mus cankem o SAE
Bpas Mo JANG Taw Prcadiune laf High
Tamp Tanemiggion O Hiss

5 G Liibrication Specifcafsors,



DRIVE PLATE INSTALLATION

SUBJECT: 28000/32000 Series Transmission and C-270/C-320 Series Converter Drive Plate Kits.
REASON FOR BULLETIMN: Proper dentification by Bolt Circla Diamater.

Measure the “A™ dimensicn (Bolt Circle disrme-er) and order Drive Plate Kit listed below,

ALHINMENT HOLES

) DRIVE FLATE AMND
WELD NUT ASSERALY

¥

BACKEMNG RING

“A" Dimension (Boht Circle Diameter)

13.126" (333,375 mm] Diametar
Kit No.

13.60¢ 342 900 rm ] Diarmeter
Kit Mo, BO2333

17.00" 1431 B0 mm ] Diarmarter
Kit No. BO2454

Esch kit will inchude the Tollowing parts:
4 Iniesrmediate Dnve Plabes

1 Dvive Plate and Wald Nut Assemibly.
1 Baecking Ring.

10 Secrew and Lockweshar Assambly.
1 Instruction Sheat,

TO FACHITATE ASSEMELY, ALIGN SMALL HOLES IN DRIVE PLATES — SEE ILLUSTRATION ASOVE.

Position drive plate and webd nut assembly on impelier cover with weld nuts towvard cover, Align intermediate drive plate and
backing ring with holes in impallar cover, MOTE: Two dimples 180 apart in backing ring must be out {towand engine flysdesl).
Inziadl capscrews and washers. Tighien 23 to 25 ft. lbs. torque [31,2 - 338 Nim].

SEE PAGE 65 FOR TRANSMISSION TO ENGINE
INSTALLATION PROCEDURE



TRANSMISSION TO ENGINE INSTALLATION PROCEDURE

1. Remowve all burrs from flywheel mounting fece and
nose pilot bore. Clean drive plate surface with solvent.

2. Check engine fiywheel and housing for conformance
to standard S5.AE # - S.AE J92T tolerance
specifications for pilet bore size, pilot bore runout and
mounting face flatness. Measure and record engine
crankshaft and play.

3. install two 350 [BB,30 mm] long tramsmission to
fhywheal housing guide studs in the engine fhywheal
housing as shown, Rotate the engine flywheel to align
a drive plate mounting screw hole with the flywhesl
housing access hobe.

4, install & 4.00 N01,60 mm] long drive plate locating
stud 3750-24 fine thread in a drive plate nut. Align the
locating stud in the drive plate with the fywheel drive
plate mounting screw hole positioned in step Mo, 3.

6, Locate transmission on flywheel housing aligning
drive plate to flywheel and transmission 1o fiywhesl
housing.

Install tramsmisgion to fiywheel housing screws.
Tighten screws to specified torgue. Remowve trans-
mission to enging guide studs. Imstall remaining
screnvws and tighten to specified torgue.

6. Remowa drive plate locating stud.

7. Install drive plate attaching screw and washer. Snug
screw but do not tighten. Some engine flywheel
housings have a hole located on the flywheel housing
circumference in ling with the drive plate screw access
hole. & scriwdriver of pry bar used 1o hold the drive
plate against the fhywheel will facilitate installation of
the drive plate screws. Rotate the engine flywheel and
ingtall the remaining seven (7] flywheel to drive plate
attaching screws, Snug screws but do not tighten,
After all eight (8] screws are installed torque sach one
25 1o 30 1. Ibs. torgue [33.9 - 40,6 N.m.]. This will re-
quire torquing each screw and rotating the engine
fhywwhieed wntil the full amount of eight (8] screws have
beean tightaned.

8. Measwre engine crankshaft end play after trans-
mission has been completaly installed on engine
fiywisel, This value must be within 001 (0,025 mm]
of the end play recorded in step No. 2.




PROPER INSTALLATION OF TEFLON PISTON RING AND PISTON RING EXPANDER SPRINGS

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

Fil #hee il sealing ning groowes with a good grade of grease, this will help stabilize the teflon ring and expandar spring in the ring
graave for instaliation,

Position the expander spring in the inmer grooee of the néw piston ring, with the expander spring gap 1B0° from the hook jeint gap
of this piston ring.

Carefully pasition the pistan ring and expander spring on the dhich shalt in tha mner most ring grocve. Hook the pisten peston ring
ot

Fapeat steps 1, 2 and 3 for the remalning ring o rings making cemaln gl hook |oins are fastened secunaly.
Apply & heavy coat of graase to tha outer diaemeter of the rings and clutch shaft. Center tha platon ring's in the rng grodawes,
Bafore installing the clutch assembdy in the front cover or consarter housing it ks recommendad a piston mng sleeve P/INs 241309,

2IT5HI6 or ZI2EE be used o canter all of the piston rings in thair respective ring grooves, Usa extrama cautlon 1o not damage
pistan rings when installing the clutch shaft in the front fresnmission cover or convarter housing,

USED FOR POSITIONING FISTON RING
PISTON RING OF PISTON RINGS SLEEVE 234265
SLEEVE /
241308 OR 237578 "\/ BEARING
UTCH SHAFT CLUTCH SHAFT
| N s
FISTON RINGS N PISTON RINGS

Be sura that lead i chamfar and
imemsection of lead in chamler to plstan
ring baon is free of burs and nicks.

AING GAP
248424
Piston Ring
248425
Expander Ring

SPRING GAP AND RING GAP
ARE 1BD" APART
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