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TO THE SERVICE PERSONELTO THE SERVICE PERSONEL

  

WARNINGWARNING

Do not operate the machine unless you have read the Operator’s Manual and fully understand howDo not operate the machine unless you have read the Operator’s Manual and fully understand how

to operate the machine properly.to operate the machine properly.

This manual is written for an experienced technician and are on-the-job guides containing only the vitalThis manual is written for an experienced technician and are on-the-job guides containing only the vital

information needed for diinformation needed for diagnosis, analyses, testing and repair. agnosis, analyses, testing and repair. EssentialEssential tools required in tools required in performing certainperforming certainservice works are identified and in this manual and are recommended for use.service works are identified and in this manual and are recommended for use.

The safe operation of yourThe safe operation of your BELLBELL EQUIEQUIPMENT PMENT machines very important to prevent any personal injury and/ machines very important to prevent any personal injury and/ 

or damage. This manual must be read and fully understood before carrying out any tests on youror damage. This manual must be read and fully understood before carrying out any tests on your   BELL  BELL

EQUIPMENT EQUIPMENT  machine. machine.

Right and left hand sides are determined by facing in the direction of forward travel.Right and left hand sides are determined by facing in the direction of forward travel.

This manual is divided into chapters. The information contained in the manual is in logical sequence, withThis manual is divided into chapters. The information contained in the manual is in logical sequence, with

the instructions written in step by step format.the instructions written in step by step format.

Effective maintenance on yourEffective maintenance on your  BELL EQUIPMENT  BELL EQUIPMENT  machine is  machine is achieved when personnel fully understandachieved when personnel fully understand

the information containthe information contained in ed in this manual.this manual.

Every effort has been made to ensure that the information contained in this manual was correct at the timeEvery effort has been made to ensure that the information contained in this manual was correct at the time

of publication.of publication.
BELL EQUIBELL EQUIPMENTPMENT Co.Co.

 has a policy of continuous product development, improvement, and has a policy of continuous product development, improvement, anddesign.design.  BELL EQUIPMENT Co. BELL EQUIPMENT Co.  reserves the right to change, amend and update the design of its product reserves the right to change, amend and update the design of its product

at any time without prior notice. With this policy, changes may have occurred that are not included in thisat any time without prior notice. With this policy, changes may have occurred that are not included in this

manual.manual.

Whilst every endeavour has been made to provide accurate and reliable information,Whilst every endeavour has been made to provide accurate and reliable information,  BELL EQUIPMENT  BELL EQUIPMENT 

Co.Co. specifispecifically disclaims any actual or cally disclaims any actual or implieimplied warranty and d warranty and under no circumstances shall be liable for anyunder no circumstances shall be liable for any

loss, damage or injury to person or property suffered, whether direct, indirect or consequential, arising fromloss, damage or injury to person or property suffered, whether direct, indirect or consequential, arising from

the use of this manual. In particular and without detracting from above, the disclaimer also applies in thethe use of this manual. In particular and without detracting from above, the disclaimer also applies in the

event of event of any specificatioany specification, n, warniwarning, or ng, or represerepresentation containntation contained in ed in this manual being this manual being inadeqinadequate,uate,

inaccurate, or unintentionally misleading.inaccurate, or unintentionally misleading.

The user is urged to strictly comply with the instructions and warnings that are given in the interests ofThe user is urged to strictly comply with the instructions and warnings that are given in the interests of

general safety. Please do not hesitate to contact yourgeneral safety. Please do not hesitate to contact your BELL EQUIPMENT BELL EQUIPMENT  P Product Support Representativeroduct Support Representative

whenever you have a query on yourwhenever you have a query on your  BELL EQUIPMENT  BELL EQUIPMENT  product or this manual. product or this manual.



  

SAFETY SYMBOLSAFETY SYMBOL

The following safety symbol is used for all safety messages. When you see the safety symbol, follow theThe following safety symbol is used for all safety messages. When you see the safety symbol, follow the

safety message to avoid personal injury or death.safety message to avoid personal injury or death.

WARNINGSWARNINGS and and  CAUTIONS CAUTIONS must be  must be read, fully understoread, fully understood and followed, before carrying out the action orod and followed, before carrying out the action or

maintenance procedure concerned.maintenance procedure concerned.

WARNINGSWARNINGS    andand   CAUTIONS  CAUTIONS   are   are alwaalways ys placplaced ed befobefore re any any actaction ion or or maintmaintenanenance ce procproceduredure e wherwheree

personal injury and/or damage to the machine could occur if that action, test or maintenance procedure ispersonal injury and/or damage to the machine could occur if that action, test or maintenance procedure is

not carried out correctly.not carried out correctly.

WARNING AND CAUTION SYMBOLWARNING AND CAUTION SYMBOL

ThroughoThroughout this ut this manual the wordmanual the word  WARNING WARNING is used to alert the operator and others of the risk of personal is used to alert the operator and others of the risk of personal

injury during the operation of the equipment.injury during the operation of the equipment.  CAUTION CAUTION   indicates the possible damage to the machine.  indicates the possible damage to the machine.

NOTENOTE highlights information of special interest. highlights information of special interest.

CALCALIFORIFORNIANIA PROPROPOSITPOSITIONION 6565WAWARNINRNINGG  

Diesel engine exhaust and some of its constituents are known to the state of California to causeDiesel engine exhaust and some of its constituents are known to the state of California to cause

Cancer, birth Defects and other Reproductive Harm.Cancer, birth Defects and other Reproductive Harm.
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IMPORTANTIMPORTANT

Due toDue to  BELL EQUIPMENT’S  BELL EQUIPMENT’S  policy of continuous product improvement, the information contained in this policy of continuous product improvement, the information contained in this

manual was correct up to the manual was correct up to the time of printing (Revised date of manual). Any changes after this date will onlytime of printing (Revised date of manual). Any changes after this date will only

be included in the next update of this manual.be included in the next update of this manual.

The The illillustustratirations ons in in thithis s manuamanual l are are picpictoritorial al and and not not necenecessarssarily ily true true reprepreseresentantationtions s of of compocomponentnents.s.
PhotograPhotographs and phs and illustraillustrations may tions may show optional equipment.show optional equipment.
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ABBREVIATION LISTABBREVIATION LIST

The table below lists the abbreviations used in this manual:The table below lists the abbreviations used in this manual:

AAbbbbrreevviiaattiioon  n  MMeeaanniinngg

ººC  C  ddeeggrreeees  s  CCeellssiiuuss

ººF  F  ddeeggrreeees  s  FFaahhrreennhheeiitt

A  A  aammppeerree

AADDT  T  AArrttiiccuullaatteed  d  DDuummp  p  TTrruucckk

AAh  h  aammppeerre  e  hhoouurrss

CCB  B  cciirrccuuiit  t  bbrreeaakkeerr

d  d  ddiiaaggnnoossttiicc

D  D  ddrriivvee

DDNNS  S  DDo  o  NNoot  t  SShhiifftt

EECCU  U  EElleeccttrroonniic  c  CCoonnttrrool  l  UUnniitt

FFOOPPS  S  FFaalllliinng  g  OObbjjeecctts  s  PPrrootteeccttiivvee

StructureStructure

fft  t  ffoooot  t  ((ffeeeett))

fft  t  llb  b  ffoooot  t  ppoouunndd

HHP  P  HHoorrsseeppoowweerr

IISSO  O  IInntteerrnnaattiioonnaal  l  SSttaannddaarrddss

OrganisationOrganisation

kkg  g  kkiillooggrraamm

kkm  m  kkiilloommeettrree

kkmm//h  h  kkiilloommeettrrees  s  ppeer  r  hhoouurr

kkPPa  a  kkiillo  o  ppaassccaall

kkW  W  kkiilloowwaatttt

llb  b  ppoouunndd

LLCCD  D  LLiiqquuiid  d  CCrryyssttaal  l  DDiissppllaayy

LLEED  D  LLiigghht  t  EEmmiittttiinng  g  DDiiooddee

m  m  mmeettrree

cubic metrecubic metre

N  N  NNeeuuttrraall

mm..pp..hh.  .  mmiillees  s  ppeer  r  hhoouurr

MMSSDDS  S  MMaatteerriiaal  l  SSaaffeetty  y  DDaatta  a  SShheeeett

NNm  m  NNeewwttoon  n  mmeettrree

ppssi  i  ppoouunndds  s  ppeer  r  ssqquuaarre  e  iinncchh

PPTTO  O  PPoowweer  r  TTaakkee--OOffff

R  R  RReevveerrssee

rr..pp..mm.  .  rreevvoolluuttiioonns  s  ppeer  r  mmiinnuuttee

RROOPPS  S  RRoolll  l  OOvveer  r  PPrrootteeccttiivvee

StructureStructure

SSMMR  R  SSeerrvviicce  e  MMeetteer  r  RReeaaddiinngg

UUSSGGAAL  L  UUnniitteed  d  SSttaattees  s  GGaalllloonn

V  V  VVoolltt

cubic yardcubic yard

AAbbbbrreevviiaattiioon  n  MMeeaanniinngg

mm33

yydd33
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SAFETYSAFETY

SpecificationSpecification

This machine complies to the CE Specification.This machine complies to the CE Specification.

Safety FeaturesSafety Features

1.1.    ROPS/FOPS ROPS/FOPS Cab Cab ProtectionProtection. The Roll Over. The Roll Over

ProtProtectiective ve StruStructurcture e has has been been cercertifitified ed to to meetmeet

spespecicifiefied d testest t rerequiquireremenments ts accaccorordiding ng to to SAESAE

J1J104040 0 anand d IISO SO 34347171. . ThThe e FFalallil ing ng ObObjjecectsts

Structure has been certified to meet specified testStructure has been certified to meet specified test

requirements according to SAE J/ISO 3449 andrequirements according to SAE J/ISO 3449 and

ISO 3449.ISO 3449.

2.2.   Ca  Cab b wiwith th HeaHeateter/r/DeDefrfrososteterr.  .  PPosositi tiiveve

prpresessusure re veventntililatatioion n sysyststem em cicircrcululatates es bobothth

outside and inside air through filters for a cleanoutside and inside air through filters for a clean

working working environmenvironment. ent. BuiltBuilt inin defrosterdefroster vents dvents directirect

air flow air flow for effective window for effective window de-fogde-fogging/dging/de-icing.e-icing.

3.3.    Bin SBin Service ervice Lock (Lock (on left on left hand sidhand side of re of rearear

chassis).chassis).

4.4.    Stop/Back Stop/Back lightslights. Highly visible lights.. Highly visible lights.

5.5.    Backup Backup Alarm.Alarm.

6.6.    Independent Independent Parking Parking BrakeBrake..

7.7.    ArticulaArticulation tion lockinlocking g Bar.Bar.

8.8.   Sec  Secondondary ary SteSteerieringng.  .  GGrroouun d  n d  ddrriivveenn,,

contcontinuoinuouslusly y in in opeoperatiration. on. SecoSecondandary ry stesteerineringg

indiindicator light cator light will light will light when activated.when activated.

9.9.   Horn  Horn..

10.10.    Halogen LiHalogen Lights and Turn Sigghts and Turn Signals.nals.

11.11.    Engine Engine Fan GFan Guard.uard.

12.12.   B  Bypypasass s SStatart rt PrPrototecectitioon n (o(on n ststararteterr

motor).motor).

13.13.    ExExhhauausst t  BBrrakake e aand nd TrTraannsmsmiissssioionn

RetardRetarder er (If (If EquippedEquipped).).

14.14.    Safety BSafety Belt Retelt Retractors.ractors.

15.15.   Mirrors.  Mirrors.

16.16.    Large WindsLarge Windshield Wipehield Wiper With Washerr With Washer..

30D0002CFM30D0002CFM

44

55

66

77    88    1313

11    1111
121215151414

1616

1010

2233

99
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Material Safety Data Sheets (MSDS)Material Safety Data Sheets (MSDS)

The Federal Occupational, Safety and Health Administration (OSHA) Standard 29 CFR 1910.1200 and inThe Federal Occupational, Safety and Health Administration (OSHA) Standard 29 CFR 1910.1200 and in

some cases, State and Local Right-to-Know laws, may require that specificsome cases, State and Local Right-to-Know laws, may require that specific   MSDS  MSDS   be available to the  be available to the

employees prior to operating this equipment. This may employees prior to operating this equipment. This may incluinclude information on substances contained in thisde information on substances contained in this

equipment such as antifreeze, engine oil, battery acid, hydraulic fluid and freon (if equipped with an airequipment such as antifreeze, engine oil, battery acid, hydraulic fluid and freon (if equipped with an air

conditioner).conditioner).

To ensure a prompt response, please be sure to include your return address and ZIP (postal) code, alongTo ensure a prompt response, please be sure to include your return address and ZIP (postal) code, along

with the model, serial number and/orwith the model, serial number and/or  VIN VIN  number of your machine. number of your machine.

Unauthorised Modifications of the Roll Over Protective StructureUnauthorised Modifications of the Roll Over Protective Structure
(ROPS) and the Falling Objects Protective Structure (FOPS)(ROPS) and the Falling Objects Protective Structure (FOPS)

Do Do not make not make unaunauthouthoriserised d modimodificficatiations or ons or altalteraeratiotions ns to to the ROPS the ROPS and FOPS and FOPS such as: such as: weldwelding oning on

extinguisher brackets, CB aerial brackets, fire suppression systems etc. Unauthorised modifications willextinguisher brackets, CB aerial brackets, fire suppression systems etc. Unauthorised modifications will

affect the structural limits of the ROPS and FOPS and will void the certification.affect the structural limits of the ROPS and FOPS and will void the certification.

The Roll Over The Roll Over ProtectiProtective Structure has been ve Structure has been certificertified to ed to meet specified test requirementmeet specified test requirements s accordinaccording to g to SAESAE

J1040 and ISO 3471. The Falling Objects Protective Structure has been certified to meet specified testJ1040 and ISO 3471. The Falling Objects Protective Structure has been certified to meet specified test

requirements according to SAE J/ISO 3449 and ISO 3449.requirements according to SAE J/ISO 3449 and ISO 3449.

Any planned modificatiAny planned modification or change mon or change must be reviewed in advance by ust be reviewed in advance by thethe BELL EQUIPMENT  BELL EQUIPMENT EngineeringEngineering

DepartmentDepartment  to determine if the modification or change can be made within the limits of the certifying tests. to determine if the modification or change can be made within the limits of the certifying tests.

It is important that each person in your organisation, including management, be made fully aware of theseIt is important that each person in your organisation, including management, be made fully aware of theserules involvingrules involving   ROPS  ROPS    andand   FOPS  FOPS. Whenever anyone sees unauthorised modifications or changes to a. Whenever anyone sees unauthorised modifications or changes to a

machine’smachine’s  ROPS ROPS or or  FOPS FOPS both the customer and manufacturer must be notified in writing. both the customer and manufacturer must be notified in writing.

Make sure that Make sure that all parts are installed correctlall parts are installed correctly if y if thethe ROPS ROPS or or  FOPS FOPS is  is loosenloosened or ed or removed for any reason.removed for any reason.

Tighten mounting bolts to the correct torque. The protection offered byTighten mounting bolts to the correct torque. The protection offered by  ROPS ROPS  or or  FOPS FOPS will be impaired if will be impaired if

they are subjected to structural damage, is involved in an overturn incident, or is altered in any way. Athey are subjected to structural damage, is involved in an overturn incident, or is altered in any way. A

damageddamaged  ROPS ROPS or or  FOPS FOPS must be replaced, not reused. must be replaced, not reused.

Noise Emission LevelsNoise Emission Levels

The sound pressure was tested according to ISO 6394 (SAE J/ISO 6394) and the sound power was testedThe sound pressure was tested according to ISO 6394 (SAE J/ISO 6394) and the sound power was tested

according to ISO 6393 (SAE J 2102).\plain \paraccording to ISO 6393 (SAE J 2102).\plain \par

General SafetyGeneral Safety

Be sure all operators of this machine understand every safety message. Replace operator’s manual andBe sure all operators of this machine understand every safety message. Replace operator’s manual and

safety decals immediately if missing or damaged.safety decals immediately if missing or damaged.

Safety RegulationSafety Regulation

Every country (State) has its own safety regulations. It is the obligation of the operator to know and followEvery country (State) has its own safety regulations. It is the obligation of the operator to know and follow

these. This also applies to local regulations covering different types of work. Should the recommendationsthese. This also applies to local regulations covering different types of work. Should the recommendations

in this manual deviate from those of your country, your local safety regulations should be followed.in this manual deviate from those of your country, your local safety regulations should be followed.

Mounting and Dismounting the MachineMounting and Dismounting the Machine

Always use the handrails and steps provided to get on and off the machine. Use both hands and face theAlways use the handrails and steps provided to get on and off the machine. Use both hands and face the

machine. Never get on or off a moving machine. Never jump off the machine. Use a hand line to pullmachine. Never get on or off a moving machine. Never jump off the machine. Use a hand line to pull

equipment up onto the platform, do not climb on or off the machine carrying tools or supplies.equipment up onto the platform, do not climb on or off the machine carrying tools or supplies.

Use extra care when mud, snow, or moisture present slippery conditions. Keep steps clean and free ofUse extra care when mud, snow, or moisture present slippery conditions. Keep steps clean and free of

grease, oil and grease, oil and foreigforeign n objects.objects.
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Avoid Work Site HazardsAvoid Work Site Hazards

Avoid Overhead Power LinesAvoid Overhead Power Lines

NeveNever move any par move any partrt ofof the macthe machinhine withe within 3 min 3 m (10(10

ft) plus twice the line insulator length, as seriousft) plus twice the line insulator length, as serious

injury or death may result.injury or death may result.

Operate Only On Solid FootingOperate Only On Solid Footing

OpOpereratate e ononly ly on on sosolilid d fofoototining g wiwith th ststrerengngthth

suffsufficiicient ent to to supposupport rt machmachine. ine. Be Be alealert rt workworkinging

nenear ar embembankankmementnts, s, excexcavaavatiotions ns and and wiwith th bibinn

raraiseised. d. AvoAvoid id worworkiking ng on on sursurfacfaces es ththat at coucouldld

collapse under mcollapse under machine.achine.

Use cautiUse caution on whewhen n babackicking ng up up to to berberms ms befbeforeore

dumping load.dumping load.

Keep Riders Off Keep Riders Off the Machinethe Machine

Do Do nonot t alallolow w ununauauththororisised ed pepersrsononnenel l on on ththee

machine.machine.

Prepare for EmergenciesPrepare for Emergencies

Keep a first aid kit and fire extinguishers handyKeep a first aid kit and fire extinguishers handy

and know how to use them. Inspect and have yourand know how to use them. Inspect and have your

extextininguiguishesher r serservicviced ed as as recrecomommenmended ded on on ititss

insinstrutructioction n plaplate. te. Keep Keep emeremergency gency numbenumbers rs forfor

dodoctctorors, s, amambulbulanance ce serservicvice, e, hoshospipital tal anand d fifirere

department near your telephone.department near your telephone.

Avoid Backing Over AccidentsAvoid Backing Over Accidents

Make sure all persons are clear of machine pathMake sure all persons are clear of machine path

befbefore ore movimoving ng the the machimachine. ne. WheWhere re condiconditiotionsns

permitpermit, raise bin , raise bin for better visibilitfor better visibility to y to the rear. Usethe rear. Use

mirrors to assist in checking all round machine.mirrors to assist in checking all round machine.

Keep windows, mirrors and backup alarm cleanKeep windows, mirrors and backup alarm clean
and in good condition.and in good condition.

UsUse e a a sisigngnal al pepersrson on whwhen en babackckining g if if viview ew isis

obstructed and/or in close quarters. Keep signalobstructed and/or in close quarters. Keep signal

person in view at all times.person in view at all times.

Use prearranged hand signals to Use prearranged hand signals to communicatecommunicate..

Handle Chemical Products And Flam-Handle Chemical Products And Flam-
mable Fluids Safetymable Fluids Safety

ExExpoposursure e to to hahazarzardodous us chechemicmicalals s can can caucausese

ssererioious us ininjujuryry. . UnUndeder r cecertrtaiain n cocondndiititionons,s,

lublubricaricants, nts, coolcoolantants, s, painpaints ts and and adheadhesivesives s usedused

with this machine may be hazardous.with this machine may be hazardous.

GD0014CFMGD0014CFM
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If uncertain about safe handling or use of theseIf uncertain about safe handling or use of these

chemical products, contact your chemical products, contact your authorizauthorized ed dealerdealer

for a Material Safety Data Sheet (MSDS).for a Material Safety Data Sheet (MSDS).

Handle fuel with care, as it Handle fuel with care, as it is highly flammable. Dois highly flammable. Do

not smoke or go near an open flame or sparksnot smoke or go near an open flame or sparks

whiwhile le refurefuellielling. ng. AlwaAlways ys stop stop the the engengine ine befobeforere

rerefufuelelliling ng ththe e mamachchinine e anand d fifill ll ththe e fufuel el tatanknk

outdoors.outdoors.

Keep all fuels and lubricants in properly markedKeep all fuels and lubricants in properly marked

cocontntaiaineners rs anand d awaway ay frfrom om alall l ununauauththororisiseded

persons. Do not smoke in the storage areas.persons. Do not smoke in the storage areas.

Store oily rags and other flammable material in aStore oily rags and other flammable material in a

protective container, in a safe place.protective container, in a safe place.

Do not weld or flame cut pipes or tubes that haveDo not weld or flame cut pipes or tubes that have

coconntataiinneed d fflalammmamabble le f lf luuiidds. s.  CClleeaan n tthehemm

thothororougughly hly witwith h nononfnflamlammabmable le solsolvenvent t befbefororee

welding or flame cutting them.welding or flame cutting them.

Starting fluid is highly flammable. Keep all sparksStarting fluid is highly flammable. Keep all sparks

anand d flflamames es awaway ay whwhen en ususining g itit. . To To prprevevenentt

accidental discharge when storing the pressurisedaccidental discharge when storing the pressurised

can, keep the cap on the can and store it in a coolcan, keep the cap on the can and store it in a cool

protected place. Do not burn or puncture a startingprotected place. Do not burn or puncture a starting

fluid container.fluid container.

Clean the Machine RegularlyClean the Machine Regularly

Wait until the engine has cooled before removingWait until the engine has cooled before removing

tratrash sh frofrom m areareas as sucsuch h as as ththe e engenginine, e, raradiadiatotor,r,

batteries, hydraulic lines, fuel tank and operatorsbatteries, hydraulic lines, fuel tank and operators

cab. Remove any grease, oil or debris build-up.cab. Remove any grease, oil or debris build-up.

Keep the machine, especially the walkways andKeep the machine, especially the walkways and

steps, free of foreign material, such as debris, oil,steps, free of foreign material, such as debris, oil,

tools and other items which are not part of thetools and other items which are not part of the

machine.machine.

Prevent Battery Explosions and AcidPrevent Battery Explosions and Acid
BurnsBurns

The standard battery supplied with the machine isThe standard battery supplied with the machine is

a sealed type that does not need maintenance.a sealed type that does not need maintenance.

keep sparks and flames away from the batteries.keep sparks and flames away from the batteries.

If a non-sealed battery is subsequently installed,If a non-sealed battery is subsequently installed,

keep sparks and flames away from the batteries.keep sparks and flames away from the batteries.

Use Use a a flaflashlishlight to ght to checcheck k the batterthe battery y elecelectrotrolytelyte

levlevelel. . Use Use a a volvoltmetmeteter r or or hydhydroromemeter ter to to checheckck

battery charge. Never place a metal object acrossbattery charge. Never place a metal object across

the posts. Always the posts. Always remove the grounded (Negativeremove the grounded (Negative

-) battery clamp first and replace it last.-) battery clamp first and replace it last.

Do not smoke in areas where batteries are beingDo not smoke in areas where batteries are being

charged.charged.

Sulphuric acid in battery electrolyte is poisonousSulphuric acid in battery electrolyte is poisonous

and is strong enough to burn skin, eat holes inand is strong enough to burn skin, eat holes in

clothing and cause blindness if splashed into theclothing and cause blindness if splashed into the

eyes.eyes.

Avoid the hazard by:Avoid the hazard by:

• • FilliFilling tng the bathe batteries iteries in a n a well vwell ventilateentilated ard area.ea.

• • WearWearing ing eye peye protectiorotection ann and rd rubber ubber gloves.gloves.

• • Avoid Avoid breatbreathing hing fumes fumes when when electroelectrolyte lyte isis

added.added.

• • Avoid Avoid spillspilling ing or or drippindripping g electrolelectrolyte.yte.

GD00!*CFMGD00!*CFM
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If you spill acid on yourself:If you spill acid on yourself:

• • FlusFlush h your your skin skin with with watewater.r.

• • ApplApply bakiy baking sodng soda or lia or lime to hme to help nelp neutreutralialisese

the acid.the acid.

• • FlusFlush youh your eyer eyes wits with wath water foer for 10 - 1r 10 - 15 min5 minutesutes

and get medical attention immediately.and get medical attention immediately.

If acid is swallowed:If acid is swallowed:

• • DriDrink lank large rge amouamounts onts of watf water or er or milkmilk..

• • Then dThen drinrink milk ok milk of magf magnesinesia, bea, beaten eaten eggs, ggs, oror
vegetable oil.vegetable oil.

• • Get Get medical medical attenattention tion immediatimmediatelyely..

Wear Protective EquipmentWear Protective Equipment

WeaWear r a a hahard rd hahat, t, prproteotectictive ve glglassasses es anand d ototherher

prprototecectitive ve eqequiuipmpmenent t as as rereququirired ed by by ththe e jojobb

conditiconditions. Do ons. Do not wear loose not wear loose clothinclothing or g or jewellerjewelleryy

that can catch on controls or other parts of thethat can catch on controls or other parts of the

machine.machine.

When you drive connecting pins in or out, guardWhen you drive connecting pins in or out, guard

agagainainst st injinjurury y frfrom om flflyiying ng piepieces ces of of dedebribris s byby

wearing goggles or protective glasses. Prolongedwearing goggles or protective glasses. Prolonged

exposure to loud noise can cause impairment orexposure to loud noise can cause impairment or

loss of hearing. Wear a suitable hearing protectiveloss of hearing. Wear a suitable hearing protective

device such as earmuffs or earplugs. Wear glovesdevice such as earmuffs or earplugs. Wear gloves

when handling wire rope cable.when handling wire rope cable.

Use the Seat BeltUse the Seat Belt

Use a seat belt at all times to minimise the chanceUse a seat belt at all times to minimise the chance

of injury in an accident.of injury in an accident.

The seat belt must not be altered or modified inThe seat belt must not be altered or modified in

anany y waway. y. SuSuch ch chchanangeges s cacan n rrenendeder r ththe e bebeltlt

ineffeineffective and ctive and unsafe.unsafe.

The seat The seat belbelt t is is desdesignigned ed anand d intintendended ed fofor r ththee

seat’s occupant to be of adult build and for oneseat’s occupant to be of adult build and for one

occupant of the seat only.occupant of the seat only.

Avoid High Pressure FluidsAvoid High Pressure Fluids

Escaping fluid under pressure can penetrate theEscaping fluid under pressure can penetrate the

skin causing serious injury. Relieve the pressureskin causing serious injury. Relieve the pressure

bebefofore re didiscosconnennectctining g hydhydrarauliulic c or or othother er lilinesnes..

Tighten all connections before applying pressure.Tighten all connections before applying pressure.

KeeKeep p hanhands ds and body and body awaaway y from pinhofrom pinholes andles and

nozznozzles les whicwhich h ejeeject ct flufluids ids undunder er high pressuhigh pressure.re.

Use a piece of cardboard or paper to search forUse a piece of cardboard or paper to search for

leaks.leaks.
If any If any flfluid is uid is ininjecjected intted into o ththe e skiskin n it must it must bebe

surgically removed within a few hours by a doctorsurgically removed within a few hours by a doctor

who is familiar with this type of injury or gangrenewho is familiar with this type of injury or gangrene

may result.may result.

Stay Clear Of Moving PartsStay Clear Of Moving Parts

Entanglements in moving parts can cause seriousEntanglements in moving parts can cause serious

injury.injury.

StStop op enengigine ne bebefofore re exexamamininining, g, adadjujuststining g oror

maintaining any part of the machine with movingmaintaining any part of the machine with moving

parts.parts.

Keep guards and shields in place. Replace anyKeep guards and shields in place. Replace any
guard or shield that has been removed for accessguard or shield that has been removed for access

as soon as service or repair is complete.as soon as service or repair is complete.

Beware of Toxic FumesBeware of Toxic Fumes

Prevent asphyxiation. Engine exhaust fumes canPrevent asphyxiation. Engine exhaust fumes can

cause sickness or death.cause sickness or death.

Operate only in well ventilated indoor areas. AvoidOperate only in well ventilated indoor areas. Avoid

hahazazardrdouous s fufumemes s by by fifirsrst t reremomoviving ng papainint t onon

paintepainted d surfacesurfaces s before welding.before welding.

WeaWear r an an apprapproved respiroved respiratoator r whewhen n sandsanding ing oror

grindgrinding ing painted surfaces.painted surfaces.

If a solvent or paint stripper is used, wash surfaceIf a solvent or paint stripper is used, wash surface

wiwith th soasoap p anand d watwaterer. . ReRemovmove e solsolvenvent t or or papainintt
contcontaineainers rs befbefore ore weldwelding and ing and allallow ow at at leasleast t 1515

minutes before welding or minutes before welding or heatiheating.ng.
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Dispose of Waste ProperlyDispose of Waste Properly

ImpImproroper per didisposposal sal of of waswaste te can can ththrereateaten n thethe

enenvirvironmonmentent. . FueFuel, l, oiloils, s, coocoolalantnts, s, fifiltelters rs anandd

batteries used with this machine may be harmful ifbatteries used with this machine may be harmful if

not disposed of properly.not disposed of properly.

Never pour waste onto tNever pour waste onto the ground,he ground, down a drain ordown a drain or

into any water source.into any water source.

Air Air conconditditionionining g rerefrfrigigererantants s can can dadamagmage e ththee
atmosphereatmosphere. . Government regulatGovernment regulations may ions may requirrequiree

usinusing g a a certicertifiefied d servservice ice centcentre re to to recorecover ver andand

recycle used recycle used refrigerefrigerants.rants.

If If ununcercertaitain n ababouout t the the safsafe e disdispoposal sal of of wawasteste,,

contcontact act your local your local envienvironmronmentaental l centcentre re or or youryour

dealer for dealer for more information.more information.

Start Only From Operator’s SeatStart Only From Operator’s Seat

AvoAvoid id uneunexpexpectcted ed macmachinhine e movmovemeement. nt. StaStartrt

engine only while sitting in operator’s seat. Ensureengine only while sitting in operator’s seat. Ensure

allall controls ancontrols and working tod working toolsols are in propeare in proper positior positionn

for a parked machine.for a parked machine.

Never attempt to start engine from the ground. DoNever attempt to start engine from the ground. Do

not attempt to start engine by shorting across thenot attempt to start engine by shorting across the

starter starter solenosolenoid id terminalterminals.s.

LoweLower r bin bin duriduring ng work work intinterrerruptiuptions, ons, appapply ly parkpark

brake and be careful not to accidentally actuatebrake and be careful not to accidentally actuate

controls when co-workers are controls when co-workers are present.present.

Operating The MachineOperating The Machine

Avoid Tip OverAvoid Tip Over

Use safeUse safety ty bebelt at lt at alall l titimemes. s. Do Do nonot t jujump mp frofromm

machine if it tips.machine if it tips.

UsUse e exextrtra a cacare re whwhen en bibin n is is raraisiseded. . MaMachchininee

stastabibilility ty is is grgreateatly ly rereducduced ed whwhen en bin bin is is rairaisedsed..

DrDrivive e sloslowlwly, y, avavoioid d shshararp p tuturnrns s anand d ununevevenen

ground.ground.

Do not over load the machine.Do not over load the machine.

BeBeforfore e opopereratiating ng macmachihine ne aftafter er it it hahas s tiptippeped,d,

carefulcarefully inspect ly inspect all hydraulic and electrical lines.all hydraulic and electrical lines.

Operating on SlopesOperating on Slopes

Avoid side Avoid side slope travel whenever possible.slope travel whenever possible.

Check service brakes frequently when operatingCheck service brakes frequently when operating

on slopeson slopes

The maximum slope will be limited by the groundThe maximum slope will be limited by the ground

conditions.conditions.

Welding RepairsWelding Repairs

NOTE:NOTE:DisaDisable ble eleelectrictrical cal powepower r befobefore re weldweldinging..

Turn off main Turn off main batterbattery y switch or disconnect positiveswitch or disconnect positive

batbattery tery cablcable. e. SepaSeparatrate e harharness ness connconnectoectors rs toto

engine, alternatoengine, alternator r and vand vehicle microprocessorehicle microprocessors.s.

Avoid welding near fluid lines. Do not let heat goAvoid welding near fluid lines. Do not let heat go

beyond work area near fluid lines.beyond work area near fluid lines.

Remove paint properly. Wear eye protection andRemove paint properly. Wear eye protection and
protective equipment when welding.protective equipment when welding.

Do not inhale dust or fumes.Do not inhale dust or fumes.
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TTyre yre InformationInformation

Welding or heating of the rim components, external fire or excessive use of brakes can cause overheatingWelding or heating of the rim components, external fire or excessive use of brakes can cause overheating

of the tyres, which could cause a tyre explosion.of the tyres, which could cause a tyre explosion.

This explosion can propel the This explosion can propel the tyre, rim and tyre, rim and final drive components approximatfinal drive components approximately 500 ely 500 metres (1 metres (1 640ft) from640ft) from

the machine, which may cause personal injury or death and/or property damage.the machine, which may cause personal injury or death and/or property damage.

If the tyre is overheating and could explode, do not approach it within the area represented by the shadedIf the tyre is overheating and could explode, do not approach it within the area represented by the shaded

area in the drawing, until it has cooled.area in the drawing, until it has cooled.

Stand behind the tread and use a self attaching chuck with extension hose to inflate the tyres. Use a safetyStand behind the tread and use a self attaching chuck with extension hose to inflate the tyres. Use a safety

cage if available. Do not stand over the tyre.cage if available. Do not stand over the tyre.

NONOTETE:I:It t is is rerecocommmmenendeded d ththat at ononly ly trtraiainenedd

personnel service and change tyres and rims.personnel service and change tyres and rims.

Inspect and Maintain ROPSInspect and Maintain ROPS

A damages roll-over protective structure (ROPS)A damages roll-over protective structure (ROPS)
should be replaced, not reused.should be replaced, not reused.

If the ROPS was loosened or removed for anyIf the ROPS was loosened or removed for any

reareason, son, insinspect pect it it carecarefulfully ly befbefore ore operoperatiating ng ththee

machine again.machine again.

To Maintain the ROPS:To Maintain the ROPS:

• • Replace Replace missing missing hardwahardware re using using correct correct gradegrade

hardware.hardware.

• • ChecCheck k harhardwadware re tortorque.que.

• • CheCheck isolck isolatiation mouon mounts fnts for daor damagemage, loo, loose-se-

ness or wear; Replace if necessary.ness or wear; Replace if necessary.

• • CheCheck ROPS ck ROPS for cfor crackracks or ps or physihysical dcal damagamaged.ed.

Drive Metal PinsDrive Metal Pins

Always wear protective goggles or safety glassesAlways wear protective goggles or safety glasses

and other and other safety equipment.safety equipment.

Use soft hammer or a brass bar between hammerUse soft hammer or a brass bar between hammer

and object to and object to prevent chippinprevent chipping.g.

500 m500 m
(1 640 ft)(1 640 ft)

15 m15 m
(49'3")(49'3")

Use a safety cage if Use a safety cage if availableavailable

Do not stand over the tyre, use a clip-on chuck and extension hoseDo not stand over the tyre, use a clip-on chuck and extension hose

GC0002FMGC0002FM
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BULLETINSBULLETINS

Record the relevant information from the Record the relevant information from the TechnicaTechnical Documentation Bulletinl Documentation Bulletins, Service s, Service BulletBulletins and ins and PartsParts
BulletBulletins into ins into this manual as this manual as follofollows:ws:

• • Ensure the manEnsure the manual number (87ual number (87---------------) reflecte-) reflected in the bulled in the bulletin is the same atin is the same as the 87-----s the 87------ number at the- number at the

top of the main content pages.top of the main content pages.

• • Carry Carry out the out the instructiinstructions as ons as detaildetailed in ed in the the bulletibulletin.n.

• • Record Record the the required required informatinformation ion belowbelow..

• • File thFile the bullee bulletins in nutins in numerical ormerical order in der in a suitaa suitable 3 or 4 rible 3 or 4 ring bindng binderer..

TECHNICAL TECHNICAL DOCUMENTDOCUMENTAATION TION BULLETIN BULLETIN RECORDRECORD

BBUULLLLEETTIIN  N  NNOO.  .  SSUUBBJJEECCTT
INSERTED BYINSERTED BY

NNAAMME  E  SSIIGGNNAATTUURRE  E  DDAATTEE
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USER’S INFORMATINON FEEDBACK FORMUSER’S INFORMATINON FEEDBACK FORM

Should you, as user of this manual, have any suggestion for improving the manual, or you find any errorsShould you, as user of this manual, have any suggestion for improving the manual, or you find any errors

or omissions, then we would like to know.or omissions, then we would like to know.

Please complete a facsimile of this form and hand Please complete a facsimile of this form and hand it in to it in to your nearestyour nearest BELLBELL EQUIEQUIPMEPMENT NT  Product Support Product Support

Representative or post it directly to your nearestRepresentative or post it directly to your nearest   BELL EQUIPMENT   BELL EQUIPMENT  Branch. Addresses are given in the Branch. Addresses are given in the

Operator Maintenance Manual.Operator Maintenance Manual.

Ideas, Comments (Please State Page Number):_____________________________________________ Ideas, Comments (Please State Page Number):_____________________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

Machine Model: ______________________________________________________________________ Machine Model: ______________________________________________________________________ 

Serial Serial Number:Number: ____________________________________________________________________________________________________________________ __________________________ 

VIN: _______________________________________________________________________________ VIN: _______________________________________________________________________________ 

Page Number: _______________________________________________________________________ Page Number: _______________________________________________________________________ 

OVERALL, how would you rate the quality of this publication? (Check one)OVERALL, how would you rate the quality of this publication? (Check one)

PPoooor  r  FFaaiir  r  GGooood  d  VVeerry  y  GGooood  d  EExxcceelllleenntt

1  1  2  2  3  3  4  4  5  5  6  6  7  7  8  8  9  19  100

Company Name: _____________________________________________________________________ Company Name: _____________________________________________________________________ 

Technician Name: ____________________________________________________________________ Technician Name: ____________________________________________________________________ 

Address:____________________________________________________________________________ Address:____________________________________________________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

 ____________________________________________ ___________________________________________________________________________________ _______________________________________ 

Phone Number: ______________________________________________________________________ Phone Number: ______________________________________________________________________ 

Fax Fax Number: _Number: _____________________________________________________________________________________________________________________ __________________________ 

Thank you Thank you for your for your co-operco-operation.ation.
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CHAPTER 1. WHEELSCHAPTER 1. WHEELS

REMOVAL AND INSTALLATION OFREMOVAL AND INSTALLATION OF
WHEELSWHEELS

RemovalRemoval

  

CAUTIONCAUTION

Always cAlways chock at lhock at leasteast one otheone other wheelr wheel whenwhen

raising a wheel off the ground.raising a wheel off the ground.

ParPark k ththe e mamachichine ne on on firfirm m lelevel grounvel ground. d. ChoChockck

wheels.wheels.

Loosen flange nuts (1) one full turn.Loosen flange nuts (1) one full turn.

  

CAUTIONCAUTION

Components are heavy. Use lifting devices.Components are heavy. Use lifting devices.

Truck - SpecificationTruck - Specification

B25D ArtiB25D Articulateculated Dump Td Dump Truck - Weigruck - Weight ht - - - - - - - - 17 700kg17 700kg
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -(39-(39,0,000 lb00 lb.).)

B30D ArtiB30D Articulateculated Dump Trud Dump Truck - Weigck - Weight ht - - - -- - - - 18 200 kg18 200 kg
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -(41-(41,0,000 lb00 lb.).)

Wheel - SpecificationWheel - Specification

Tyre and Rim - Weight approximate - - - - - - - - - 520kg.Tyre and Rim - Weight approximate - - - - - - - - - 520kg.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (1(114144 lb.4 lb.))

Raise wheel. Support axle housing with an 18 toRaise wheel. Support axle housing with an 18 to

20 ton floor stand.20 ton floor stand.

AtAttatach ch whewheel el lilift ft (1) (1) to to whwheeleel. . SecSecurure e tyrtyre e wiwithth

safety chain.safety chain.

Remove flange nuts and washers. Remove wheel.Remove flange nuts and washers. Remove wheel.

Clean threads of wheel bolts and flange nuts.Clean threads of wheel bolts and flange nuts.

CleClean an matimating ng surfasurfaces ces of of flaflange nge nutnuts, s, washewashers,rs,

rim, and hub.rim, and hub.

  

WARNINGWARNING

Re-Re-checcheck k tortorque que on on flaflange nge nuts after nuts after fivfivee

hohoursurs. . TigTighthten en as as necnecesessasary. ry. ReRe-c-checheckk

torque every 50 hours thereafter.torque every 50 hours thereafter.

Install WheelInstall Wheel

InstalInstall washers l washers and flange nuts.and flange nuts.

TightTighten flange nuts en flange nuts to to specifspecification in a ication in a crisscrosscrisscross

pattern.pattern.

WheeWheel Nut Tl Nut Torque orque - - - - - - - - - - - - - - - - - - - - - - - - 650 Nm (480 lb-- - 650 Nm (480 lb-ft)ft)

11

11
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11.  .  RRiimm..

2. 2. Side Side RinRing (g (2 u2 used sed - - 5-Pi5-Piece ece Rims Rims OnlyOnly).).

33.  .  TTyyrree..

4. 4. BeBead ad SeSeat at RiRingng..

  

CAUTIONCAUTION

Service Tyres Safely. (See CHAPTERService Tyres Safely. (See CHAPTER

“SAFETY”).“SAFETY”).

NONOTETE::TTyryre e ccaan n bbe e rreemomoveved d wiwiththoouutt

removing wheel from machine. Seeremoving wheel from machine. See

BELL EQUIPMENT BELL EQUIPMENT   Product   Product SupporSupportt

Team for instructions to remove tyreTeam for instructions to remove tyre

from rim.from rim.

Remove valve core from valve stem (7) to deflateRemove valve core from valve stem (7) to deflate

tyre (3). Ctyre (3). Checkheck valve stemvalve stem for pluggfor plugging by ining by insertingserting

a probe.a probe.

Inspect and replace parts as necessary.Inspect and replace parts as necessary.

  

WARNINGWARNING

To To prevprevent slippaent slippage ge betbetween tyre ween tyre and rimand rim

during machine operation, clean all contactduring machine operation, clean all contact

surfaces thoroughly before assembly.surfaces thoroughly before assembly.

ThoroughThoroughly ly clean all parts clean all parts before assembly.before assembly.

55. .  LLoock ck RiRingng..

6. 6. DrDriviver er BlBlocock.k.

7. 7. VValalve ve StStemem..

88. .  SSeaeal l  NNuutt..

ApApplply y sosoap ap llububrricicanant t to to bebeaads ds of of tytyre re (3(3).).

AsAssesembmble le whwheeeel l  seset t (1 (1 - - 6)6). . EnEnsusure re tthahat t alalll

components are properly aligned and components are properly aligned and seated.seated.

Install valve stem (7). Hand-tighten seal nut (8).Install valve stem (7). Hand-tighten seal nut (8).

InstaInstall ll prepressurssure-ree-regulagulatinting g valvalve, ve, cliclip-op-on n chucchuck,k,

and extension hose on valve stem.and extension hose on valve stem.

  

CAUTIONCAUTION

Clear area of all persons. Stand aside whileClear area of all persons. Stand aside while

inflating tyre. DO NOT stand in front of tyre.inflating tyre. DO NOT stand in front of tyre.

Use only recommended air pressure.Use only recommended air pressure.

Pressure over this limit can causePressure over this limit can cause

explosion.explosion.

Add air until tyre beads slide out against seats.Add air until tyre beads slide out against seats.

ReRe--ccheheck ck pprroopeper r  aalliiggnnmemennt t  oof f  whwheeeel l  sesett

components around entire components around entire circumfercircumference beforeence before

fully inflating tyre.fully inflating tyre.

Inflate tyre to specification. Check air pressure inInflate tyre to specification. Check air pressure in

tyre using an accurate gauge with 7 kPa (0.07 bar)tyre using an accurate gauge with 7 kPa (0.07 bar)

(1 psi) graduations. ((1 psi) graduations. (See CHAPTER “SAFETY”,See CHAPTER “SAFETY”,
iin n OOpeperraattoor’r’s s MMaanunuaal l  ffor or ccororrreecct t  ttyryree

pressures).pressures).
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CHAPTER 2. AXLES AND SUSPENSION SYSTEMSCHAPTER 2. AXLES AND SUSPENSION SYSTEMS

SECTION 1. REMOVAL AND INSTALLATIONSECTION 1. REMOVAL AND INSTALLATION

AXLESAXLES

Remove and Install Front AxleRemove and Install Front Axle

SupSuppoport rt macmachihine ne frfront ont frframe ame witwith h 2020-t-ton on shoshopp

stands.stands.

Chock middle and rear wheels securely.Chock middle and rear wheels securely.

  

CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

Axles - SpecificationAxles - Specification

FronFront Axle - Weit Axle - Weight- - - ght- - - - - - - - - - - - - - - - - - - - - - - 1111111 kg (2450 l1 kg (2450 lb)b)

Attach a lifting device to axle.Attach a lifting device to axle.

Remove wheels. (Remove wheels. (SeeSee “Removal” on page 1 “Removal” on page 1).).

Remove drive shaft.Remove drive shaft.   (See  (See  “DRIVE SHAFTS” on “DRIVE SHAFTS” on

page 35page 35).).

ReRelilieveve e brbrakake e acaccucumumulalatotor r prpresessusurere. . PuPumpmp

service brake pedal at least 100 strokes.service brake pedal at least 100 strokes.

DiDiscosconnnnect ect brbrake ake lilinene(s) (s) at at top top of of difdifferferenentitialal

housing.housing.

Plug or cap open line(s).Plug or cap open line(s).

ReRemovmove e frfront ont axlaxle e ststabiabililizer zer (1(1).).   (See  (See   “AXLE  “AXLE

LLININKSKS, , SSTTABABILILIZIZERERS S ANAND D STSTRURUTSTS” ” onon

page 41page 41).).

Disconnect struts (1) from front axle (2).Disconnect struts (1) from front axle (2).

Disconnect link assemblies (1) from frame (2).Disconnect link assemblies (1) from frame (2).

Lower axle with Lower axle with liftinlifting g device.device.

Inspect parts and replace or repair as necessary.Inspect parts and replace or repair as necessary.

Raise axle with lifting device.Raise axle with lifting device.

Connect link assemblies to frame.Connect link assemblies to frame.

Connect struts to front axle.Connect struts to front axle.

InstalInstall l front axle front axle stabilizestabilizer.r.   (See  (See   “AXLE LINKS,  “AXLE LINKS,

STABILIZERS AND STRUTS” on page 41STABILIZERS AND STRUTS” on page 41).).

Connect brake line(s) at top of differential housing.Connect brake line(s) at top of differential housing.

Align front axle input yoke to transfer case frontAlign front axle input yoke to transfer case front

output yoke.output yoke.

11

22

11

22
11
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InstInstall all dridrive ve shafshaft.t.   (See  (See   “DR  “DRIVE IVE SHAFSHAFTS” TS” onon

page 35page 35).).

Install wheels.Install wheels. (See (See “Install Wheel” on page 1 “Install Wheel” on page 1).).

BleBleed ed SerServicvice e BraBrake ke HydHydraraululic ic SysSystetem.m.   (See  (See

“Blee“Bleed d ServService ice BrakBrake e HydHydraulraulic ic SysSystem” tem” onon

page 293page 293.).)

Front Axle AlignmentFront Axle Alignment

NOTE:NOTE:ChecCheck k aligalignmennment t witwith h all all hardhardwareware

tightened to specifications.tightened to specifications.

Verify that all front axle mounting hardware areVerify that all front axle mounting hardware are

tightened to specifications.tightened to specifications.   (See  (See   “AXLE LINKS,  “AXLE LINKS,

STABILIZERS AND STRUTS” on page 41STABILIZERS AND STRUTS” on page 41).).

ReRechchararge ge frfroont nt axaxle le sususpspenensision on ststrurutsts, , iiff

necessary.necessary.   (See  (See   “AXLE   “AXLE LINKLINKS, S, STASTABILIBILIZERSZERS

AND STRUTS” on page 41AND STRUTS” on page 41).).

VerVerify transfer case ify transfer case aligalignment. Adjust, if nment. Adjust, if neces-neces-

sary.sary. (See  (See Remove and Remove and InstInstall Transfeall Transfer r CaseCase
CHAPTE 7, SECTION 1).CHAPTE 7, SECTION 1).

RemovRemove e trantransfesfer r case-case-to-fto-front ront axlaxle e drivdrive e shafshaft.t.

(See(See “DRIVE SHAFTS” on page 35 “DRIVE SHAFTS” on page 35).).

1. 1. 2828050532 32 TTraransnsfefer r CaCase se AlAliigngnmement nt ToToolol

(Pointer Set - 2 used).(Pointer Set - 2 used).

2. 2. PoiPoint-nt-to-Pto-Poinoint t HoriHorizontzontal al OffseOffset t DisDistanctance.e.

3. 3. FroFront nt Axle Axle DraDrag g LinLink Sk Shim him LocaLocatiotions.ns.

GDS3001CFMGDS3001CFM
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AlignmentAlignment

Step 1Step 1

Install (Tool no. 2Install (Tool no. 2 8053280532) ) Transfer Case AlignmentTransfer Case Alignment

Tools (1) on transfer case front output yoke andTools (1) on transfer case front output yoke and

front axle input yoke.front axle input yoke.

Step 2Step 2

CheCheck ck alialignmengnment t of points of of points of (To(Tool ol no. 28053no. 280532)2)

TransfeTransfer r Case Alignment Tools.Case Alignment Tools.

• • VieViewed wed from sfrom side, ide, poipoints munts must be ast be accurccurateatelyly

aligned.aligned.

• • VieViewed fwed from torom top, ofp, offset dfset dististancance (2) bee (2) betweetweenn

points must be at specification. Front axlepoints must be at specification. Front axle

input yoke offset must be toward left side ofinput yoke offset must be toward left side of

machine.machine.

Axles SpecificationAxles Specification

Transfer Case Front Output Yoke-to-Front Axle InputTransfer Case Front Output Yoke-to-Front Axle Input
YYoke Hooke Horizontrizontal Offseal Offset Distt Distance- - - - ance- - - - - - 7 mm (0.28 in7 mm (0.28 in.).)

Add or Add or reremovmove e shishims ms at at lolocatcatioions ns (3) to (3) to adjadjustust

horizontal offset of front axle, if necessary. Tightenhorizontal offset of front axle, if necessary. Tighten

hardwarhardware e to to specificaspecification.tion.   (See  (See   “AXLE   “AXLE LINKLINKS,S,

STABILIZERS AND STRUTS” on page 41STABILIZERS AND STRUTS” on page 41).).

Repeat steps 1 and 2 as necessary.Repeat steps 1 and 2 as necessary.

ReRemomove ve ((ToTool ol nono. . 28280053532) 2) TTraransnsfefer r CaCasese

AlignmeAlignment nt Tools.Tools.

Install transfer case-to-front axle drive shaft.Install transfer case-to-front axle drive shaft.   (See (See

“DRIVE SHAFTS” on page 35“DRIVE SHAFTS” on page 35).).

RemovRemove and e and InstInstall Middle or all Middle or RearRear
AxleAxle

SupSuppoport rt macmachinhine e rerear ar frframe ame witwith h 20-20-ton ton shoshopp

stands. Chock stands. Chock front wheels front wheels securelsecurely.y.

On axle not removed, put wood blocks betweenOn axle not removed, put wood blocks between

axle housing and frame on both sides to supportaxle housing and frame on both sides to support

walwalking beams king beams when wheels are when wheels are remoremoved ved frofromm

other axle.other axle.

Remove wheels.Remove wheels. (See (See “Removal” on page 1 “Removal” on page 1).).

If removing middle axle, remove middle and rearIf removing middle axle, remove middle and rear

drive shaft(s). If removing rear axle, remove reardrive shaft(s). If removing rear axle, remove rear

drive shaft.drive shaft. (See (See “DRIVE SHAFTS” on page 35 “DRIVE SHAFTS” on page 35).).

ReRelilieveve e brbrakake e acaccucumumulalatotor r prpresessusurere. . PuPumpmp

service brake pedal at least 100 strokes.service brake pedal at least 100 strokes.

DiDiscscononnenect ct brbrakake e prpresessusure re lilinene(s(s) ) at at totop p ofof

diffedifferentiarential l housinhousing. g. Close open Close open line(s) using capsline(s) using caps

or plugs.or plugs.

  

CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

Axles Axles SpecificaSpecificationtion

MiMiddddle Ale Axlxle - B25e - B25D - WeD - Weigight ht - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -
- - - - - - - - - - - - - - - - - -930 kg (2050 lb) approximate- - - - - - - - - - - - - - - - - -930 kg (2050 lb) approximate

Middle Axle - B30D - Weight - - - - - - - - - - - - - - - - - - -Middle Axle - B30D - Weight - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 1066 k1066 kg (2350 lg (2350 lb) appb) approxiroximatmatee

Rear Axle - B25D - Weight - - - - - - - - - - - - - - - - - - - -Rear Axle - B25D - Weight - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -907 kg (2000 lb) approximate- - - - - - - - - - - - - - - - - -907 kg (2000 lb) approximate

Rear Axle - B30D - Weight - - - - - - - - - - - - - - - - - - - -Rear Axle - B30D - Weight - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 1043 k1043 kg (2300 lg (2300 lb) appb) approxiroximatmatee

Attach a lifting device to axle.Attach a lifting device to axle.

http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
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Remove lower drag links (1) and upper drag linksRemove lower drag links (1) and upper drag links

(2).(2).   (See  (See   “AXL  “AXLE E LILINKSNKS, , STASTABIBILILIZERZERS S ANDAND

STRUTS” on page 41STRUTS” on page 41).).

Disconnect rubber mounts (1) from axle.Disconnect rubber mounts (1) from axle.

Lower axle from walking beams with lifting device.Lower axle from walking beams with lifting device.

Inspect and replace parts, as necessary.Inspect and replace parts, as necessary.

Raise axle to walking beams with lifting device.Raise axle to walking beams with lifting device.

Connect rubber mounts to axle.Connect rubber mounts to axle.

Install lower drag links and upper drag links.Install lower drag links and upper drag links. (See (See

“AXLE“AXLE LINKS, STABILLINKS, STABILIZERS AND STRUTS” onIZERS AND STRUTS” on

page 41page 41).).

Connect brake Connect brake line(sline(s).).

Install drive shaft(s).Install drive shaft(s). (See (See “DRIVE SHAFTS” on “DRIVE SHAFTS” on

page 35page 35).).

Install wheels.Install wheels. (See (See “Install Wheel” on page 1 “Install Wheel” on page 1).).

BleBleed ed SerServicvice e BrBrake ake HydHydrarauliulic c SysSystemtem..   (See  (See

“Bl“Bleed eed ServiService ce BrakBrake e HydrHydraulaulic ic SySystem” stem” onon

page 293page 293).).

22

11

11
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1. 1. DiDiststanancece..

2. 2. DiDiststanancece..

3. 3. DiDiststanancece..

4. 4. DiDiststanancece..

Middle and Rear Axle AlignmentMiddle and Rear Axle Alignment

EnsEnsurure e macmachihine ne is is parparked ked on on a a levlevel el conconcrecretetesurface. Align middle axle.surface. Align middle axle.

Step 1Step 1

• • MeasuMeasure dire distastance (1nce (1) and ) and disdistanctance (2e (2). If). If

distadistance (1) nce (1) equals distanequals distance (2)ce (2) ±± 2 mm, then2 mm, then

middle axle is properly aligned. Continue withmiddle axle is properly aligned. Continue with

step 2.step 2.

5. 5. ShShim im LoLocacatitionon..

66.  .  NNuutt..

7. 7. SoSockecket t HeHead ad Cap Cap ScrScrewew..

If distance (1) does not equal distance (2), thenIf distance (1) does not equal distance (2), then

middle axle must be aligned. Continue withmiddle axle must be aligned. Continue with  Step Step

22..

Step 2Step 2

• • On sidOn side of mie of middlddle axle axle where where diste distance ance isis

greater, remove socket head cap screws (7)greater, remove socket head cap screws (7)

and nuts (6) from axle side of lower drag link.and nuts (6) from axle side of lower drag link.

Step 3Step 3

• • InsInstaltall socl socket hket head cead cap screap screws and ws and nutnuts. Ons. On

outside socket head cap screw, install shim(s),outside socket head cap screw, install shim(s),

as necessary, between drag link mount (5) andas necessary, between drag link mount (5) and

lower drag link.lower drag link.

• • RepRepeat eat StSteps eps 1 - 31 - 3, as n, as necesecessarysary..

GDS3002CFMGDS3002CFM
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Align Rear AxleAlign Rear Axle

Step 1Step 1

• • MeasMeasure dure dististance ance (3) (3) and dand dististance ance (4)(4)..

• • If dIf dististance ance (3) (3) equaequals dils distastance (nce (4)4) ±± 2 mm,2 mm,

then rear axle is properly aligned.then rear axle is properly aligned.

• • If diIf distastance (3nce (3) doe) does not es not equaqual disl distantance (4ce (4),),

then rear axle must be aligned.then rear axle must be aligned.

• • CoContintinue nue witwithh  Step 2. Step 2.

Step 2Step 2

• • On siOn side of rde of rear axle ear axle where dwhere distanistance is gce is greaterreater,,

remove socket head cap screws and nuts fromremove socket head cap screws and nuts from

rear axle side of lower drag link.rear axle side of lower drag link.

Step 3Step 3

• • InsInstaltall sockel socket head t head cap scrcap screws aews and nutnd nuts. Ons. On

outside socket head cap screw, install shim(s),outside socket head cap screw, install shim(s),

as necessary, between drag link mount andas necessary, between drag link mount and

lower drag link.lower drag link.

Step 4Step 4

• • RepRepeat eat StStepeps 1 - 3s 1 - 3, as n, as necessecessaryary..

Adjust Axle Tilt, If Necessary.Adjust Axle Tilt, If Necessary.

1. 1. OsciOscillatllation ion TubTube e Face Face InclInclinatinationion..

2. 2. MiddMiddle le Axle Axle Yoke Yoke InclInclinatination.ion.

3. 3. ReaRear r Axle Axle Yoke Yoke InclInclinainatiotion.n.

4. 4. OscOscilillalatition on TuTube be FacFace.e.

5. 5. MiMiddddle le AxAxle le YoYokeke..

6. 6. ReRear ar AxAxle le YoYokeke..

NONOTETE:P:Pririor or to to chchececkiking ng anand d adadjujuststiningg
middle and rear axle tilt, ensure thatmiddle and rear axle tilt, ensure that

eaeacch h wawalklkining g bebeam am is is lelevvel el anandd

oscilloscillation tube face ation tube face is 9is 90°0° to walkingto walking

beams.beams.

Attach inclinometer to oscillation tube face (4) orAttach inclinometer to oscillation tube face (4) or

park brake park brake disk. Determine inclinatidisk. Determine inclination (1).on (1).

Check degrCheck degree ofee of inclinincline (2) ate (2) at middle axlmiddle axle yoke (5).e yoke (5).

DeDegrgree ee of of iincnclil inanattioion n mumust st be be ththe e sasame me asas

oscillatoscillation tube ion tube ±±11°°..

If degree of inclination for middle axle is not withinIf degree of inclination for middle axle is not within

specification then:specification then:

• • TTo tilo tilt middlt middle axle fe axle forwaorward, adrd, add shimd shims, ass, as

necessarnecessaryy, , equally between lower equally between lower drag linkdrag link

and axle mount, on both cap screws, for eachand axle mount, on both cap screws, for each

lower drag link.lower drag link.

• • TTo tilo tilt middlt middle axle re axle rearwearwardard, add sh, add shims, aims, ass
necessarnecessaryy, , equally between lower equally between lower drag linkdrag link

and frame mount, on both cap screws, forand frame mount, on both cap screws, for

each lower drag link.each lower drag link.

Check inclination (3) at rear axle yoke (5). DegreeCheck inclination (3) at rear axle yoke (5). Degree

of inclination must be the same as oscillation tubeof inclination must be the same as oscillation tube

±±11°°..

GDS3003CFMGDS3003CFM
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If degree of inclination for rear axle is not withinIf degree of inclination for rear axle is not within

specification then:specification then:

• • TTo tio tilt realt rear axlr axle fore forwardward, add , add shimshims, ass, as

necessarynecessary, , equallequally y between lower between lower drag linkdrag link

and frame mount, on both cap screws, forand frame mount, on both cap screws, for

each lower drag link.each lower drag link.

• • TTo tilt o tilt middmiddle axlle axle reare rearwarward, add sd, add shimshims, as, as

necessarynecessary, , equallequally y between lower between lower drag linkdrag link

and axle mount, on both cap screws, for eachand axle mount, on both cap screws, for each

lower drag link.lower drag link.

Ensure all lower drag link socket head cap screwsEnsure all lower drag link socket head cap screws

are lubricated and tightened to specification.are lubricated and tightened to specification.

Drag Link Cap Screw SpecificationDrag Link Cap Screw Specification

Link or SLink or Stabiltabilizer Cap Screw anizer Cap Screw and Nut Td Nut Torque orque - - - - - - - - - - -- - -
- - - - - - - - - - - - - - - - - - - - - - - -620 Nm (457.289 lb-ft)- - - - - - - - - - - - - - - - - - - - - - - -620 Nm (457.289 lb-ft)
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LEFT BLANK INTENTIONALLYLEFT BLANK INTENTIONALLY
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CHAPTER 2. AXLES AND SUSPENSION SYSTEMSCHAPTER 2. AXLES AND SUSPENSION SYSTEMS

SECTION 2. DIFFERENTIAL OR BEVEL DRIVESECTION 2. DIFFERENTIAL OR BEVEL DRIVE

AXLE DIFFERENTIAL - FRONT ANDAXLE DIFFERENTIAL - FRONT AND
REARREAR

Remove and InstallRemove and Install

NOTE:Front axle shown. Procedure is sameNOTE:Front axle shown. Procedure is same

for rear axle.for rear axle.

Remove axle.Remove axle. (See (See “AXLES” on page 3 “AXLES” on page 3.).)

  

CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

Axles Axles SpecificatSpecificationion

FrFront Aont Axlxle Wee Weigight- - - - - ht- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1111111 kg (2451 kg (2450 lb) app0 lb) approxiroximatemate

ReaRear Axle - Br Axle - B25D - W25D - Weigeight ht - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - -907 kg (2000 lb) approximate- - - - - - - - - - - - - - - - - - -907 kg (2000 lb) approximate

ReaRear Axle - Br Axle - B30D - W30D - Weigeight ht - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - -1043 kg (2300 lb) approximate- - - - - - - - - - - - - - - - - -1043 kg (2300 lb) approximate

Put axle on work table.Put axle on work table.

DraDrain in axle axle houhousingsing..   (S  (See ee ChaChangnge e AxAxle le Oil inOil in

Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

Drain planetaries.Drain planetaries. (See Change Final Drive Oil (See Change Final Drive Oil

in Operator’s Manual, CHAPTER 15, SECTIONin Operator’s Manual, CHAPTER 15, SECTION

2.)2.)

RemoRemove ve axle shafts.axle shafts.   (See Remove   (See Remove and Instaland Installl

Axle Shaft CHAPTER 2, SECTION 5).Axle Shaft CHAPTER 2, SECTION 5).

Remove bolts (1).Remove bolts (1).

  

CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

Axle Differential Axle Differential SpecificatSpecificationion

FronFront or Rear Axt or Rear Axle Difle Differeferentiantial Weil Weight ght - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - -96 kg (212 lb) approximate- - - - - - - - - - - - - - - - - - - -96 kg (212 lb) approximate

Install bolts (2) to guide and position differentialInstall bolts (2) to guide and position differential
during removal.during removal.

InInstastall ll bobolts lts (1(1) ) in in ththrereadeaded d holholes es anand d titighghtetenn

evenly to evenly to separate diffeseparate differentiarential from l from axle housing.axle housing.

11

22
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Attach JT01748 Lifting Brackets (1) with bolts andAttach JT01748 Lifting Brackets (1) with bolts and

nuts (2) to differential and support with hoist.nuts (2) to differential and support with hoist.

Remove cap screws (1).Remove cap screws (1).

Remove Remove diffedifferentiarential l from from housing.housing.

ClCleaean n anand d ininspspecect t axaxle le hohoususining g fofor r wewear ar oror

damage.damage.

Repair or Repair or replace differentreplace differential.ial.

AppApply ly curcure e prprimeimer r and and fleflexixiblble e forform-im-in-pn-plalacece

gasket to gasket to diffedifferentiarential l housing.housing.

Install differenInstall differential in tial in housing.housing.

InInststalall l cacap p scscrerews ws as as guguidide. e. ReRemomove ve liliftftiningg

brackets.brackets.

AppApply ly curcure e prprimeimer r anand d ththrearead d lolock ck anand d seasealerler

(me(medidium um ststrerengngthth) ) to to difdiffefererentintial al cap cap scrscrewews.s.

Install and tighten cap screws.Install and tighten cap screws.

Install axle shafts.Install axle shafts. (See Remove and Install Axle (See Remove and Install Axle

Shaft CHAPTER 2, SECTION 5).Shaft CHAPTER 2, SECTION 5).

FiFill ll axlaxle e houhousisingng..   (S  (See ee ChChanange ge AxAxle le OiOil l  iinn

Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

Fill planetaries.Fill planetaries. (See Change Final Drive Oil in (See Change Final Drive Oil in

Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

Disassemble DifferentialDisassemble Differential

AttAttach ach D01D0100006AA 6AA BenBench ch MoMount unt FiFixtuxture re (1(1) ) toto

housing and lock in bench mount.housing and lock in bench mount.

Mark locations of bearing caps (4).Mark locations of bearing caps (4).

Loosen cap screws (2), remove lock pin (1), andLoosen cap screws (2), remove lock pin (1), and

loloososen en adadjujustster er nunuts ts (3(3) ) wiwith th JDJDG1G127278 8 AxAxlele

Spanner Nut Wrench.Spanner Nut Wrench.

RemovRemove e bolbolts ts and washersand washers, , adjuadjustester r nutnuts, s, andand

bearinbearing g caps.caps.

Remove carrier with lifting strap.Remove carrier with lifting strap.
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Mark carrier case (2), carrier cover (1), and ringMark carrier case (2), carrier cover (1), and ring

gear (3).gear (3).

Remove cap screws (4) and ring gear.Remove cap screws (4) and ring gear.

Remove socket head cap screws (2).Remove socket head cap screws (2).

Remove carrier cover (1) at cover indents (3) withRemove carrier cover (1) at cover indents (3) with

pry bar.pry bar.

Remove dowel pins (1).Remove dowel pins (1).

11
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1. 1. AxlAxle e BevBevel el GeaGear r (2 (2 useused)d)..

2. 2. BevBevel el GeGear ar (4 (4 useused).d).
3. 3. PinPinion ion CroCross ss ShaShaft ft (2 (2 useused)d)..

4. 4. RiRing ng HoHoususining.g.

5. 5. ClClutcutch h DiDisk sk (6 (6 useused).d).

6. 6. ClutClutch Dch Disk isk witwith Ih Inner nner SpliSpline ne (2 (2 used)used)..

7. 7. ThrThrust ust WaWashesher r (2 (2 useused)d)..

8. 8. ThrThrust ust WaWashesher r (2 (2 useused)d)..

9. 9. DowDowel el PiPin n (1(12 2 useused)d)..

1010. . HoHousiusingng..

11. 11. Cap Cap Screw Screw (12 (12 usedused).).

12. 12. SealSealing ing Cap Cap (6 (6 UsedUsed).).

13. 13. Cap Cap Screw Screw (2 (2 usedused).).

1414. . LoLock ck RiRingng..

1515. . HoHousiusingng..

16. 16. AdjAdjustiusting Nng Nut (ut (2 use2 used).d).

17. 17. RolRoller ler BearBearing ing and and CupCup..

18. 18. RolRoller ler BearBearing ing and and CupCup..

1919. . HoHousiusingng..

2020. . SprSpring ing PinPin..

21. 21. PinPinion ion ShafShaft.t.

22. 22. RolRoller ler BearBearing ing and and CupCup..

23. 23. RolRoller ler BearBearing ing and and CupCup..

24. 24. SelSelectective ive ShiShim.m.

25. 25. SelSelectective ive SpaSpacer.cer.

2626. . SeSealal..

2727. . DusDust t ShShieield.ld.

2828. . BusBushinhing.g.

2929. . WaWashesher.r.

3030. . PinPinioion n NuNut.t.

31. 31. CarrCarrier ier CoverCover..

3232. . RiRing ng GeGearar..

11
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DisassembleDisassemble

Install differential in a repair stand like D01003AAInstall differential in a repair stand like D01003AA

Repair Stand. Differential must be able to rotateRepair Stand. Differential must be able to rotate

360 degrees.360 degrees.

ChCheck eck gegear ar tootooth th concontactact t papattetternrn. . If If ththe e wewearar

pattern runs off the teeth and/or heavy wear ispattern runs off the teeth and/or heavy wear is

evident, the gear set must be replaced.evident, the gear set must be replaced.
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Remove thrust washers (7 and 8) and clutch disksRemove thrust washers (7 and 8) and clutch disks

(5 and 6).(5 and 6).

Remove housing (15).Remove housing (15).

Remove bevel gears (1 and 2) and pinion crossRemove bevel gears (1 and 2) and pinion cross

shafts (3), remove bevel gear (1) and ring housingshafts (3), remove bevel gear (1) and ring housing

(4).(4).

Remove clutch disks (5 and 6) and thrust washersRemove clutch disks (5 and 6) and thrust washers

(7 and 8).(7 and 8).

Remove dowel pins (9) and lock ring (14).Remove dowel pins (9) and lock ring (14).

Remove roller bearings and cups (17 and 18) withRemove roller bearings and cups (17 and 18) with

knife-edge bearing puller.knife-edge bearing puller.

Remove pinion nut (30) and ring gear (32) andRemove pinion nut (30) and ring gear (32) and

pinion shaft (21) with JDG1348 Axle Pinion Inputpinion shaft (21) with JDG1348 Axle Pinion Input

Socket.Socket.

ReRemovmove e wawashesher r (2(29)9), , and and bubushishing ng (2(28)8), , dudustst

shield (27), seal (26), and roller bearing (23).shield (27), seal (26), and roller bearing (23).

ReRemovmove e bebeariaring ng (2(22) 2) wiwith th kniknife-fe-ededge ge bebearariningg

puller and bearing cups (22 and 23) and shim (24).puller and bearing cups (22 and 23) and shim (24).

Inspect and clean all parts.Inspect and clean all parts.

Assemble DifferentialAssemble Differential

  

CAUTIONCAUTION

1. If housing, pinion shaft, roller bearing,1. If housing, pinion shaft, roller bearing,

ring gear or shim is replaced, the followingring gear or shim is replaced, the following

measuring operations must be done.measuring operations must be done.

2. Failure to make precise measurements2. Failure to make precise measurements

and correct shim section will cause pinionand correct shim section will cause pinion

and ring gear to wear prematurely.and ring gear to wear prematurely.

NOTE:If ring gear and pinion are replacedNOTE:If ring gear and pinion are replaced
ensensurure e ththey ey havhave e ththe e sasame me matmatchch

number.number.

Using Cone Point CenteriUsing Cone Point Centering Disks (2) ng Disks (2) and JDG74-and JDG74-

1 Cone Point Centering Shaft (1).1 Cone Point Centering Shaft (1).

Measure pinion bearing cup height Measure pinion bearing cup height with caliper.with caliper.

• • For For B25B25D, uD, use Jse JDG13DG1350 C50 Cone one PoiPointnt

Centering Disks.Centering Disks.

• • For For B30B30D, uD, use JDGse JDG1601605-2 5-2 and and JDG16JDG1605-05-33

Cone Point Centering Disks.Cone Point Centering Disks.

MeMeasuasure re pipinionion n beabeariring ng thithicknckness ess witwith h dedepthpth

micrometer.micrometer.

11

22

Example of Pinion Bearing Cup HeightExample of Pinion Bearing Cup Height

Distance from top ofDistance from top ofshaft to bearing cupshaft to bearing cup

surfacesurface

204.60 mm (8.055 in.)204.60 mm (8.055 in.)

Subtract half of shaftSubtract half of shaft

diameterdiameter

-15.00 mm (0.590 in.)-15.00 mm (0.590 in.)

Bearing Cup Bearing Cup HeightHeight

MeasurementMeasurement

189.60 mm (7.465 in.)189.60 mm (7.465 in.)

Example of Piston Bearing ThicknessExample of Piston Bearing Thickness

MeasurementMeasurement

MeasuremeMeasurement nt ofof

bearing and cupbearing and cup

thicknessthickness

37.10 mm (1.461 in.)37.10 mm (1.461 in.)

Add pinion bearingAdd pinion bearing

height (etched onheight (etched on

pinion)pinion)

+151.7 mm (5.972 in.)+151.7 mm (5.972 in.)

Pinion BearingPinion Bearing

ThicknessThickness
MeasurementMeasurement

188.8 mm (7.433 in)188.8 mm (7.433 in)
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Subtract bearing cup height measurement from pinion bearing thickness measurement. Difference will beSubtract bearing cup height measurement from pinion bearing thickness measurement. Difference will be

thickness of bearing shim required. If thickness is between shim sizes use greater size shim.thickness of bearing shim required. If thickness is between shim sizes use greater size shim.

Install shim (24) and roller bearing cups (22 andInstall shim (24) and roller bearing cups (22 and

23) in housing (18).23) in housing (18).

HeaHeat t rorollller er bebeariaring ng (2(22) 2) to to 111100°°C C (23(2300°°F) F) andand

install on pinion shaft install on pinion shaft (21), tight against shoulder.(21), tight against shoulder.

To measure pinion bearinTo measure pinion bearing preload:g preload: Extend pins ofExtend pins of

JDG1281 Calibration Ring to outermost position.JDG1281 Calibration Ring to outermost position.

Install JDG1281 Calibration Ring on pinion shaftInstall JDG1281 Calibration Ring on pinion shaft

wiwith th pipins ns popoinintiting ng awaway ay frfrom om gegear ar in in plplace oface of

spacer (25).spacer (25).

Install pinion shaft (21) in differential housing andInstall pinion shaft (21) in differential housing and

block in place.block in place.

HeaHeat t rorolleller r bebeararining g (2(23) 3) to to 111100°°C C (23(2300°°F) F) andand

install on shaft.install on shaft.

Install bushing (28), washer (29), and pinion nutInstall bushing (28), washer (29), and pinion nut

(30) using JDG1348 Axle Pinion Nut Socket.(30) using JDG1348 Axle Pinion Nut Socket.

Tighten nut and measure rolling drag torque.Tighten nut and measure rolling drag torque.

SpecificationSpecification

PiniPinion Bearon Bearing Roing Rollilling Drag Tng Drag Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - -2 - 3 Nm (17 - 26 lb-in.)- - - - - - - - - - - - - - - - - - - - - - -2 - 3 Nm (17 - 26 lb-in.)
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CarefulCarefully ly remove pinion shaft and remove pinion shaft and calibrcalibration ring.ation ring.

Measure calibration ring JDG1281 at all three pinsMeasure calibration ring JDG1281 at all three pins

and calculate an average dimension.and calculate an average dimension.

Install spacer (25) of this thickness on pinion shaftInstall spacer (25) of this thickness on pinion shaftand install pinion shaft and install pinion shaft in housing.in housing.

Heat outer bearing and install on pinion shaft.Heat outer bearing and install on pinion shaft.

AppApply ly curcure e prprimeimer r and and flflexiexiblble e forform-im-in-n-plplaceace

gasket to outside diameter of seal (26) and lubegasket to outside diameter of seal (26) and lube

seal inner lip.seal inner lip.

Install seal.Install seal.

Install dust shield (27), bushing (28), washer (29),Install dust shield (27), bushing (28), washer (29),

and nut (30) and tighten to specification.and nut (30) and tighten to specification.

SpecificationSpecification

PinPinion Nuion Nut Tt Torqorque- - - - ue- - - - - - - - - - - - - - - - - - - - - - 750 Nm (5750 Nm (553 lb53 lb-ft)-ft)

Heat roller bearings (17 and 18) to 11Heat roller bearings (17 and 18) to 1100°C (23°C (2300°°F)F)

and install bearings on housing (10) and carrierand install bearings on housing (10) and carrier

cover (31).cover (31).

Install thrust washers (3 and 4) in housing.Install thrust washers (3 and 4) in housing.

Install lock ring (2) and dowel pins (1).Install lock ring (2) and dowel pins (1).

Lubricate and install disks in the following order:Lubricate and install disks in the following order:

nonotctched hed disdisk, k, nonotchtched ed didisk, sk, splsplineined d didisk sk andand

notched disk.notched disk.

Install bevel gear housing (1) onto dowel pins.Install bevel gear housing (1) onto dowel pins.

Install axle bevel gear (1). Ensure axle bevel gearInstall axle bevel gear (1). Ensure axle bevel gear

engengageages s both splined disks both splined disks and and contcontactacts s thrthrustust

washer.washer.

LubLubricaricate te and install bevel and install bevel geargears s (2) (2) and and pinpinionion

cross shafts (1) as an assembly.cross shafts (1) as an assembly.

     X     X

120120
OO

OO
3030

3 - Places3 - Places

GDS3004CFMGDS3004CFM
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InstInstall bevel all bevel geagear r houhousinsing g (1) over (1) over croscross s shafshaftsts

and align with case dowel pin slots.and align with case dowel pin slots.

Install dowel pins (1).Install dowel pins (1).

Lubricate and install disks in the following order:Lubricate and install disks in the following order:

nonotchtched ed didisk, sk, splsplineined d didisk, sk, notnotcheched d disdisk k anandd

notched disk.notched disk.

NONOTETE:L:Limimitited ed slslip ip didisk sk hheieigght ht cacan n bebe

adjusted by installing splined disksadjusted by installing splined disks

of of various thicknesvarious thickness.s.

Measure the installed disk height at location (2).Measure the installed disk height at location (2).

SpecificationSpecification

Limited Slip Disk-to-Case Distance - - - - - - - - - - - - - -Limited Slip Disk-to-Case Distance - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - -0.2 - 0.6 mm (0.008 - 0.024 in.)- - - - - - - - - - - - - - - - -0.2 - 0.6 mm (0.008 - 0.024 in.)

Apply multi-purpose grease to thrust washers (1Apply multi-purpose grease to thrust washers (1

and 2) and install in cover.and 2) and install in cover.

ApApply ply curcure e prprimeimer r anand d ththreread ad lolock ck anand d seasealelerr

(medium strength) to cap screw (1).(medium strength) to cap screw (1).

Install cover and cap screws and tighten.Install cover and cap screws and tighten.

Align location marks of carrier cover (1), carrierAlign location marks of carrier cover (1), carrier

case (2), and ring gear (3). Apply cure primer andcase (2), and ring gear (3). Apply cure primer and

thread lock and sealer (medium strength) to capthread lock and sealer (medium strength) to cap

scscrerews ws (4(4). ). InInststalall l anand d titighghteten n cacap p scscrerews ws toto

specification.specification.

SpecificationSpecification

Ring Gear Cap Screw TRing Gear Cap Screw Torque- - - orque- - - - - - - 400 Nm (295 lb-ft400 Nm (295 lb-ft))
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LubricLubricate ate bearibearings ngs with multi-purpwith multi-purpose gose g rease andrease and

install bearing cups.install bearing cups.

InInstastall ll didiffffererentential ial carcarririer er in in hohousiusing ng alalignigniningg

marks.marks.

AppApply ly curcure e prprimeimer r anand d ththreread ad lolock ck anand d seasealerler

(medium strength) to cap screws (2).(medium strength) to cap screws (2).

Install bearing caps (4), adjusting nut (3), and capInstall bearing caps (4), adjusting nut (3), and cap

screws and washers.screws and washers. DO NOT DO NOT  tighten cap screws tighten cap screws

at this time.at this time.

  

CAUTIONCAUTION

If adjusting nuts do not turn freely, bearingIf adjusting nuts do not turn freely, bearing

caps may not be aligned properly.caps may not be aligned properly.

NNOTOTEE::TTh eh erre  e  mmuusst t  aallwawayys  s  b e  b e  ssoommee

babackckllasash h whwhilile e mamakkining g prpreelloaoadd

adjustment.adjustment.

Use JDG1278 Axle Spanner Nut Wrench to adjustUse JDG1278 Axle Spanner Nut Wrench to adjust

bearing preload by evenly turning both adjustingbearing preload by evenly turning both adjusting

nutnuts s cloclockwisckwise e untiuntil l end play end play of of carcarrier is rier is zerozero..

MaMake ke susure re riring ng gegear ar anand d pipininion on hahave ve ssomomee

backlash.backlash.

SpecificationSpecification

DifDiffereferentintial Caral Carrier Enrier End Play d Play - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ZeroZero

Tighten cap screws (2) to specification.Tighten cap screws (2) to specification.

SpecificationSpecification

CaCarrierrier Bearir Bearing Cap Scrng Cap Screw Tew Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - 278 Nm (205 lb-ft)- - - - - - - - - - - - - - - - - - - - - - - - - - 278 Nm (205 lb-ft)

  

CAUTIONCAUTION

When adWhen adjustingjusting backlash,backlash, one adjuone adjusting nusting nutt

MUST be tightened the same amount theMUST be tightened the same amount the

other is loosened to keep the correctother is loosened to keep the correct

bearing preload.bearing preload.

Measure backlash with dial indicator and adjust toMeasure backlash with dial indicator and adjust to

specification. Measure at three locations on ringspecification. Measure at three locations on ring

gear.gear.

To increase backlash, loosen adjusting nut on To increase backlash, loosen adjusting nut on ringring

gegear ar siside de and tighand tighten nut ten nut on on opoppopositsite e siside de anan

equal amount.equal amount.

To To dedecrcreaease se babackcklalashsh, , loloososen en adadjujuststining g nunutt

opposite ring gear side and tighten nut on ringopposite ring gear side and tighten nut on ring

gear side an equal amount.gear side an equal amount.

SpecificationSpecification

RinRing Geag Gear and Pinr and Pinion Baion Backlacklash sh - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -
- - - - - - - - - - - - - - -0.25 - 0.33 mm (0.010 - 0.013 in.)- - - - - - - - - - - - - - -0.25 - 0.33 mm (0.010 - 0.013 in.)

  

CAUTIONCAUTION

Gear contact pattern MUST be checked onGear contact pattern MUST be checked on

the coast side and drive side with a loadthe coast side and drive side with a load

applied. The pattern may be correct on theapplied. The pattern may be correct on the

drive and incorrect on coast side causingdrive and incorrect on coast side causing

the differential to make noise when underthe differential to make noise when under

load.load.

Check Gear Tooth Contact Pattern.Check Gear Tooth Contact Pattern.  (See (See “Check “Check

Gear Tooth Contact Pattern” on page 33Gear Tooth Contact Pattern” on page 33))

WiWith th bacbacklaklash sh setset, , checheck ck carcarririer er end end plaplay y andand

pinion rolling drag torque.pinion rolling drag torque.

SpecificationSpecification

CaCarrierrier Bearr Bearing Ening End Plad Play y - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ZeroZero
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SpecificationSpecification

Pinion and Ring Gear Rolling Drag Torque- - - - - - - - -Pinion and Ring Gear Rolling Drag Torque- - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 - 4 Nm (23 - 4 Nm (26 - 35 l6 - 35 lb-b-inin.).)

Drive lock pin (1) down to secure adjusting nut.Drive lock pin (1) down to secure adjusting nut.

AXLE DIFFERENTIAL - MIDDLE AXLEAXLE DIFFERENTIAL - MIDDLE AXLE

Remove and Install Differential -Remove and Install Differential -
Middle AxleMiddle Axle

  

CAUTIONCAUTION

The approximate weight of middle axle isThe approximate weight of middle axle is
930 kg (2050 lb). As axle components are930 kg (2050 lb). As axle components are

removed, axle may become unstable onremoved, axle may become unstable on

work surface. Be sure axle is supportedwork surface. Be sure axle is supported

properly.properly.

SpecificationSpecification

MiddMiddle Axlle Axle Weie Weight ght - - - - - - - - - - - - - - - - - - - - - - - - - - 93930 kg (2050 kg (2050 lb)0 lb)

Remove middle axle.Remove middle axle. (See (See “AXLES” on page 3 “AXLES” on page 3).).

Put axle on work table.Put axle on work table.

Remove axle shafts.Remove axle shafts.   (See   (See RemoRemove ve and and InsInstalltall

Axle Shaft CHAPTER 2, SECTION 5).Axle Shaft CHAPTER 2, SECTION 5).

DraiDrain n axle axle houhousingsing..   (S  (See ee ChaChange Axle nge Axle Oil InOil In

Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

Drain planetaries.Drain planetaries. (See Change Final Drive Oil In (See Change Final Drive Oil In

Operator’s Manual CHAPTER 15, SECTION 2).Operator’s Manual CHAPTER 15, SECTION 2).

InstallInstall JT05550 M12 JT05550 M12 xx 1.75 mm Lif1.75 mm Lifting Eyebting Eyebolts (1)olts (1)

in adapter case.in adapter case.

Attach chains and hoist.Attach chains and hoist.

Remove spring pin.Remove spring pin.

Remove sixteen cap screws.Remove sixteen cap screws.

Remove adapter case Remove adapter case from differentiafrom differential l housinghousing..

Remove cap screws (1) from inside of differentialRemove cap screws (1) from inside of differential

housing.housing.

ReRemomove ve twtwelelve ve reremamaininining g cacap p scscrerews ws frfromom

differential.differential.

Install JT1748 Lifting Brackets in adapter case capInstall JT1748 Lifting Brackets in adapter case cap

screw holes and attach chains and hoist.screw holes and attach chains and hoist.

InInstastall ll two two cap cap scrscrewews s in in thrthreaeadeded d holholes es andand

tigtightehten n evenevenly ly to to sepaseparatrate e difdifferferentiential al from from axleaxlehousing. Remove differential.housing. Remove differential.
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Clean mating sClean mating surfacesurfaces..

AppApply ly curcure e prprimeimer r and and flflexiexiblble e forform-im-in-n-plplaceace

gasket to mating surfaces.gasket to mating surfaces.

Install differential on axle housing.Install differential on axle housing.

AppApply ly curcure e prprimeimer r anand d ththreread ad lolock ck anand d seasealerler

(medium strength) to differential cap screws.(medium strength) to differential cap screws.

Install and tighten Install and tighten differedifferential cap ntial cap screws.screws.

Install adapter case Install adapter case to differentiato differential.l.

Install spring pin.Install spring pin.

ApApply ply curcure e prprimeimer r anand d thrthreaead d lolock ck anand d seasealelerr

(medium strength) to adapter case cap screws.(medium strength) to adapter case cap screws.

Install and tighten adapter case cap screws.Install and tighten adapter case cap screws.

Install axle shafts.Install axle shafts. (See Remove and Install Axle (See Remove and Install Axle

Shaft CHAPTER 2, SECTION 5.)Shaft CHAPTER 2, SECTION 5.)

InstalInstall l middle axle.middle axle. (See (See “AXLES” on page 3 “AXLES” on page 3))

FiFill ll axaxle le wiwith th oioil.l.   (S  (See ee ChChanangge e AxAxle le OiOil l  IInn
Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

Fill Fill planeplanetaries.taries.   (S  (See ee ChChangange e FiFinal nal DriDrive ve OilOil

Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

DisassembleDisassemble

11.  .  CCaapp..

2. 2. InInpuput t DrDrive ive ShaShaftft..

33.  .  CCoovveerr..

4. 4. CaCap p ScrScrew ew (9 (9 ususeded).).
5. 5. BeBeararing ing HouHousinsing.g.

66.  .  SSeeaall..

7. 7. BeBeararining.g.

88.  .  SShhiimm..

9. 9. SpSpur ur GeGearar..

10. 10. AdaAdapter pter CaseCase..

1111. . ShShimim..

1212. . BeBeararinging..

13. 13. SpaSpannenner r NutNut..

14. 14. Cap Cap ScreScrew (w (6 6 used)used)..

1515. . CoCoverver..

1616. . NuNut.t.
1717. . BeBeararining.g.

1818. . ShShimim..

1919. . SpSpur ur GeaGear.r.

20. 20. BeaBearinring g RetaRetaineiner.r.

2121. . ShShimim..

2222. . ShShimim..

2323. . BeBeararining.g.

24. 24. PiniPinion on ShaShaft.ft.

33 552211    44    6 6 77

88    99 1010    1111
1212    1313

1414    1515
1616    1717

1818    1919
2020    2121

2222
2323    2424



  

88772211118  8  CCHHAAPPTTEER  R  2  2  BB2255D  D  &  &  BB3300D  D  66XX66

222  2  IISSSSUUE  E  00

RemoRemove ve midmiddle dle difdiffereferentintial al frofrom m axle axle houhousingsing..

(See(See “Remove and Install Differential - Middle “Remove and Install Differential - Middle

Axle” on page 20Axle” on page 20).).

InsInstatall ll D01D0100006AA 6AA BenBench ch MouMount nt FiFixtuxture re (3) (3) toto

adapter case and lock in bench mount.adapter case and lock in bench mount.

Remove cap screws (2) and cover (1).Remove cap screws (2) and cover (1).

UsiUsing ng a a punpunch ch anand d hahammemmer, r, frefree e stastakes kes frofromm

pinion shaft nut (2).pinion shaft nut (2).

Hold yoke (1) and remove pinion shaft nut (2).Hold yoke (1) and remove pinion shaft nut (2).

  

CAUTIONCAUTION

Support pinion shaft. Pinion shaft will fallSupport pinion shaft. Pinion shaft will fall

when removed from bearing.when removed from bearing.

PrPresess s pipininion on shshafaft t  (2(2) ) ffrorom m bebearariing ng ususiningg

D01200AA 10-Ton D01200AA 10-Ton Push-PullPush-Puller.er.

Remove bearing cone.Remove bearing cone.

Remove shim (1).Remove shim (1).

Remove bearing cone (2) from pinion shaft usingRemove bearing cone (2) from pinion shaft using

a press a press and a and a knife-eknife-edge bearing pullerdge bearing puller..

33

2211

33
2211

44
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ReRemovmove e bebeararing ing reretataineiner r (2(2) ) witwith h D01D01215215AAAA

InInterternal nal PulPulleler r (1(1) ) anand d D01D0104048AA 8AA 17-17-1/1/2 2 ToTonn

Puller Set.Puller Set.

Remove spur gear.Remove spur gear.

Remove bearing cup (2) and shim (3) fromRemove bearing cup (2) and shim (3) from

bearing retainer (1).bearing retainer (1).

Clean and inspect all parts for wear or damage.Clean and inspect all parts for wear or damage.

UsUsining g a a pupuncnch h anand d hahammmmerer, , frfree ee ststakake e frfromom

spanner nut (1).spanner nut (1).

Hold yoke on drive shaft (2) and remove spannerHold yoke on drive shaft (2) and remove spanner

nut with JDG1359 Spanner Nut Socket.nut with JDG1359 Spanner Nut Socket.

Remove cap screws (1) from bearing housing.Remove cap screws (1) from bearing housing.

Install jack screws (1) in threaded holes.Install jack screws (1) in threaded holes.

NOTE:Support bearing on bottom of case.NOTE:Support bearing on bottom of case.

BeariBearing ng wilwill l fall to fall to floofloor r as bearinas bearingg

housing is separated from case.housing is separated from case.

EveEvenly nly titightghten en jack jack screscrews ws to to sepaseparate bearinrate bearingg

housing from case.housing from case.

Remove shim (1) and spur gear (2) from housing.Remove shim (1) and spur gear (2) from housing.

Remove bearing cup (3).Remove bearing cup (3).

22

11

22
11

33
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11

11
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Press drive shaft (1), bearing cone and seal fromPress drive shaft (1), bearing cone and seal from

bearing housing (2).bearing housing (2).

Remove bearing cup (1).Remove bearing cup (1).

RemRemove bearove bearining g concone e (1(1) ) usiusing ng a a prpress and ess and aa

knife-edge bearing puller.knife-edge bearing puller.

Remove seal (2).Remove seal (2).

Remove bearing cup (1) and shim (2) from bearingRemove bearing cup (1) and shim (2) from bearing

retainer (3).retainer (3).

AttAttach ach D01D0100006AA 6AA BenBench ch MoMount unt FiFixtuxture re (1(1) ) toto

differential and lock in bench mount.differential and lock in bench mount.

Loosen cap screws (2), remove lock pins (1), andLoosen cap screws (2), remove lock pins (1), and

loloososen en adadjujustster er nunuts ts (3(3) ) wiwith th JDJDG1G127278 8 AxAxlele

Spanner Nut Wrench.Spanner Nut Wrench.

Remove cap screws and washers, adjuster nuts,Remove cap screws and washers, adjuster nuts,

and bearing cap.and bearing cap.

Remove the carrier with a lifting strap.Remove the carrier with a lifting strap.

22

11

11

22

11

22
11
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1. 1. SpSpriring ng PiPin n (2 (2 useused)d)..

2. 2. SpSpananner ner NuNut t (2 (2 useused)d)..

3. 3. BeBeararining g (2 (2 ususeded).).

4. 4. HoHoususining.g.

5. 5. CrCrowown n WhWheeeel.l.

6. 6. CaCap p ScrScrew ew (8 (8 ususeded).).

7. 7. WaWashsher er (8 (8 ususeded).).

88.  .  CCoovveerr..

9. 9. ThrThrust ust WaWashesher r (2 (2 useused)d)..

Remove cap screws (15).Remove cap screws (15).

Remove crown wheel (5) from housing.Remove crown wheel (5) from housing.

Remove cap screws and washers (6 and 7).Remove cap screws and washers (6 and 7).

Remove cover (8).Remove cover (8).

1010. . DiDisk sk (6 (6 useused)d)..

11. 11. CluClutch tch Disk Disk (2 (2 usedused).).

12. 12. HouHousinsing g (2 (2 usedused).).

13. 13. BevBevel el Gear Gear (2 (2 usedused).).

1414. . HoHousiusingng..

15. 15. Cap Cap ScrScrew (ew (12 12 useused).d).

16. 16. BevBevel el Gear Gear (4 (4 usedused).).

1717. . CrCross oss JoiJoint.nt.

Remove components (9 - 13).Remove components (9 - 13).

Remove cross joint (17) and bevel gears (16).Remove cross joint (17) and bevel gears (16).

Remove remaining components (9 - 13).Remove remaining components (9 - 13).

Remove bearings (3) from housing and cover.Remove bearings (3) from housing and cover.

33
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AssembleAssemble

Clean and inspect all parts for wear or damage.Clean and inspect all parts for wear or damage.

  

CAUTIONCAUTION

1. If 1. If adapter case, bearing retainer, bearing,adapter case, bearing retainer, bearing,

or pinion shaft have been replaced, theor pinion shaft have been replaced, the

following measuring operations must befollowing measuring operations must be

done.done.

2. Failure to make precise measurements2. Failure to make precise measurements
and correct shim selection will cause pinionand correct shim selection will cause pinion

and crown wheel to wear prematurely.and crown wheel to wear prematurely.

NONOTETE::IIf  f  ccrroown wn whwheeel el  anand d ppininioion n aarree

replaced be sure they have the samereplaced be sure they have the same

match number.match number.

HeaHeat t bobore re of of adadaptapter er cascase e and and insinstatall ll beabeariringng

retaineretainer r (1) tight a(1) tight a gainst shoulder.gainst shoulder.

Install adapter case to differential and tighten capInstall adapter case to differential and tighten cap

screws.screws.

Using Cone Point Centering Disks and JDG74-1Using Cone Point Centering Disks and JDG74-1

Cone Point Cone Point CenteriCentering Shaft.ng Shaft.

Measure pinion bearing cup Measure pinion bearing cup height with caliper.height with caliper.

• • For For 250D, 250D, use use JDG1350 JDG1350 Cone Cone Point Point CenteriCenteringng

Disks.Disks.

• • For For 300300D, uD, use JDGse JDG16051605-2 a-2 and Jnd JDG160DG1605-35-3

Cone Point Centering Disks.Cone Point Centering Disks.

MeaMeasursure e pipinionion n beabeariring ng thithicknckness ess witwith h dedepthpth

micrometer.micrometer.

11

11

22

Example of Pinion Bearing Cup HeightExample of Pinion Bearing Cup Height

Distance from top ofDistance from top ofshaft to bearing cupshaft to bearing cup

surfacesurface

204.60 mm (8.055 in.)204.60 mm (8.055 in.)

Subtract half of shaftSubtract half of shaft

diameterdiameter

-15.00 mm (0.590 in.)-15.00 mm (0.590 in.)

Bearing Cup HeightBearing Cup Height

MeasurementMeasurement

189.60 mm (7.465 in.)189.60 mm (7.465 in.)

Example of Piston Example of Piston Bearing ThicknessBearing Thickness

MeasurementMeasurement

MeasuremenMeasurement t ofof

bearing and cupbearing and cup

thicknessthickness

37.10 mm (1.461 in.)37.10 mm (1.461 in.)

Add pinion bearingAdd pinion bearing

height (etched onheight (etched on

pinion)pinion)

+151.7 mm (5.972 in.)+151.7 mm (5.972 in.)

Pinion BearingPinion Bearing

ThicknessThickness
MeasurementMeasurement

188.8 mm (7.433 in)188.8 mm (7.433 in)
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SubtSubtract ract beabearinring g cup cup heiheight ght measumeasuremerement nt fromfrom

pinion bearing thickness measurement. Differencepinion bearing thickness measurement. Difference

wiwill ll be be thithicknckness ess of of beabeariring ng shishim m rereququirired. ed. IfIf

thickness is between shim sizes use greater sizethickness is between shim sizes use greater size

shim.shim.

Install bearing cup (1) into bearing housing (2).Install bearing cup (1) into bearing housing (2).

ApplApply y multmulti-pui-purporpose se greagrease se to to bearbearing cone ing cone (1)(1)

and install bearing cone.and install bearing cone.

AppApply ly curcure e prprimeimer r and and flflexiexiblble e forform-im-in-n-plplaceace

gasket to outer diameter of seal (2) and install sealgasket to outer diameter of seal (2) and install seal

flush into flush into bearing housing.bearing housing.

  

CAUTIONCAUTION

Avoid overheating seal when Avoid overheating seal when heatingheating

bearing cone.bearing cone.

HeHeat at bebeararining g cocone ne to to 111100°°C C (23(2300°°F). F). InstalInstalll

assembled bearing housing over input drive shaftassembled bearing housing over input drive shaft

ensuring bearing is fully seated.ensuring bearing is fully seated.

Install spur gear (2) in adapter case with writingInstall spur gear (2) in adapter case with writing

up.up.

Install shim (1) on spur gear.Install shim (1) on spur gear.

Install bearing cup (3).Install bearing cup (3).

ApApply ply curcure e prprimeimer r anand d forform-im-in-pn-plalace ce gagaskesket t toto

mating surfaces of bearing housing.mating surfaces of bearing housing.

Install bearing housing and input drive shaft intoInstall bearing housing and input drive shaft into

adapter case.adapter case.

Apply cure primer and thread lock and sealer toApply cure primer and thread lock and sealer to

threads of cap screws (1). Install and tighten capthreads of cap screws (1). Install and tighten cap

screws.screws.

11

11

11 22

22

11

33

11
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Install shim (1) with collar against spur gear.Install shim (1) with collar against spur gear.

Apply multi-purpoApply multi-purpose se grease to bearing cup.grease to bearing cup.

Heat bearing cone (1) and install over drive shaft.Heat bearing cone (1) and install over drive shaft.

Apply multi-purpose grease to threads of spannerApply multi-purpose grease to threads of spanner

nut.nut.

HoHold ld ininpuput t drdrivive e shshafaft t ((2) 2) by by yoyoke ke anand d ininststalalll

spanner nut with JDG1359 Spanner Nut Socket.spanner nut with JDG1359 Spanner Nut Socket.

Tighten to Tighten to specificaspecification.tion.

SpecificationSpecification

Middle Axle Differential Housing Spanner Nut TorqueMiddle Axle Differential Housing Spanner Nut Torque- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 750 N750 Nm (55m (553 lb3 lb-f-ft)t)

UsinUsing g a a dial indicdial indicatoator, r, measumeasure re dridrive ve shafshaft t endend

play by prying upward on yoke.play by prying upward on yoke.

SpecificationSpecification

MiddMiddle Axlle Axle Drive She Drive Shaft Enaft End Play - - - d Play - - - - - - - - - - - - - - - - - - - - - ZeroZero

If adjustment is necessary, remove spanner nutIf adjustment is necessary, remove spanner nut

wiwith th JDJDG1G135359 9 SpSpanannener r NuNut t SoSockcketet, , bebearariningg

hohoususining g anand d drdrivive e shshafaftt. .  CoCorrrerect ct enend d plplayay

adjustment by installing different size shim (1).adjustment by installing different size shim (1).

ApApply ply flflexiexiblble e foform-rm-inin-pl-place ace gagaskesket t to to matmatinging

surface.surface.

InInstastall ll bebeararining g hohousiusing ng anand d ininput put drdrive ive shashaftft,,

bearbearinging, , and and spanspanner ner nutnut. . TighTighten ten spaspanner nner nutnut

wwiitth  h  JJDDGG1133559  9  SSppaannnneer  r  NNuut  t  SSoocckkeet  t  ttoo

specification.specification.

SpecificationSpecification

Middle Axle Differential Housing Spanner Nut TMiddle Axle Differential Housing Spanner Nut Torqueorque --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 75750 Nm (50 Nm (553 lb53 lb-f-ft)t)

MeaMeasursure e rorollilling ng dradrag g totorqurque e of of ththe e inpinput ut drdriveive

shaft. Record this value for the installation of theshaft. Record this value for the installation of the

pinion shaft.pinion shaft.

11

22

11
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Install bearing cone (1) on pinion shaft.Install bearing cone (1) on pinion shaft.

Install pre-determined shim (3) and bearing cupInstall pre-determined shim (3) and bearing cup

(2) into bearing retainer (1).(2) into bearing retainer (1).

Install bearinInstall bearing g retainretainer (2) er (2) on pinion shaft on pinion shaft (1).(1).

Install shim (3) with collar up.Install shim (3) with collar up.

Heat spur gear (2) to 11Heat spur gear (2) to 1100°C (23°C (2300°F).°F).

Install spur gear on pinion shaft (3) with chamferInstall spur gear on pinion shaft (3) with chamfer

(1) facin(1) facing g dowdown n towatoward rd shishim. m. EnsEnsure that ure that spurspur

gear is fully seated on shim.gear is fully seated on shim.

Heat adapter case bore and install pinion shaft asHeat adapter case bore and install pinion shaft as

an assembly.an assembly.

11

22
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To measure pinion bearinTo measure pinion bearing preload:g preload: Extend pins ofExtend pins of

JDG1281 Calibration Ring to outermost position.JDG1281 Calibration Ring to outermost position.

Install JDG1281 Calibration Ring on pinion shaftInstall JDG1281 Calibration Ring on pinion shaft

wiwith th pipins ns popoinintiting ng awaway ay frfrom om gegear ar in in plplace oface of

spacer.spacer.

Install pinion in adapter case and block in place.Install pinion in adapter case and block in place.

Heat bearing cone to 11Heat bearing cone to 1100°C (23°C (2300°F) and install on°F) and install on

shaft.shaft.

Apply multi-purpoApply multi-purpose se grease to pinion shaft grease to pinion shaft nut.nut.

Tighten pinion shaft nut until bearing cone makesTighten pinion shaft nut until bearing cone makes

contactcontact with bearwith bearing cup.ing cup. Remove nut, pRemove nut, pinion shinion shaftaft

bearing cone, and bearing cone, and calibrcalibration ring.ation ring.

MeasuMeasure re JDG12JDG1281 81 CaliCalibrabratiotion n RinRing g at at all threeall three

pins pins and and calccalculaulate te an an averaverage age dimedimensionsion. n. ThisThis

dimension is thickness of shim (1).dimension is thickness of shim (1).

Install pinion shaft, shim and bearing cone.Install pinion shaft, shim and bearing cone.

Apply multi-purpoApply multi-purpose se grease to pinion shaft grease to pinion shaft nut.nut.

Install pinion shaft nut Install pinion shaft nut and tighten to and tighten to specificaspecification.tion.

SpecificationSpecification

Pinion ShafPinion Shaft Nut Tt Nut Torque- - orque- - - - - - - - - - - - - - - - 750 Nm (553 lb-750 Nm (553 lb-ft)ft)

Measure rolling drag of pinion shaft.Measure rolling drag of pinion shaft.

If If  rorolll il ing ng drdrag ag of of pipininion on shshaaft ft iis s nonot t wiwitthihinn

spspececifificicatatioion, n, rereplplacace e shshim im wiwith th a a didiffffererenentt

thickness.thickness.

SpecificationSpecification

PiniPinion Bearon Bearing Roing Rollilling Drag Tng Drag Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - -2 - 3 Nm (17 - 26 lb-in.)- - - - - - - - - - - - - - - - - - - - - - -2 - 3 Nm (17 - 26 lb-in.)

StaStake ke pipininion on shashaft ft nutnut. . AppApply ly curcure e prprimeimer r andand

flflexiexiblble e forform-im-in-n-plaplace ce gasgasket ket to to covcover er matmatinging

surface. Apply cure primer and thread lock andsurface. Apply cure primer and thread lock and

sealer (medisealer (medium strength)um strength) to cap screw (2) threads.to cap screw (2) threads.

Install cover and cap screws. Clean and inspectInstall cover and cap screws. Clean and inspect

parts for wear or damage.parts for wear or damage.

     X     X

120120
OO

OO
3030

3 - Places3 - Places

GDS3004CFMGDS3004CFM

11

Example of Rolling Drag of Pinion ShaftExample of Rolling Drag of Pinion Shaft

MeasurementMeasurement

Total rolling drag ofTotal rolling drag of

drive shaft and piniondrive shaft and pinion

shaft.shaft.

5.0 Nm (44.25 lb-in.)5.0 Nm (44.25 lb-in.)

Less rolling drag ofLess rolling drag of

drive shaft.drive shaft.

-2.5 Nm (22.13 lb-in.)-2.5 Nm (22.13 lb-in.)

Rolling drag of pinionRolling drag of pinion

shaft.shaft.

2.5 Nm (22.13 lb-in.)2.5 Nm (22.13 lb-in.)

33
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1. 1. SpSpriring ng PiPin n (2 (2 useused)d)..

2. 2. SpSpananner ner NuNut t (2 (2 useused)d)..

3. 3. BeBeararining g (2 (2 ususeded).).

4. 4. HoHoususining.g.

5. 5. CrCrowown n WhWheeeel.l.

6. 6. CaCap p ScrScrew ew (8 (8 ususeded).).

7. 7. WaWashsher er (8 (8 ususeded).).

88.  .  CCoovveerr..

9. 9. ThrThrust ust WaWashesher r (2 (2 useused)d)..

Install bearings on housing (14) and cover (8).Install bearings on housing (14) and cover (8).

Install thrust washer (9).Install thrust washer (9).

Install disks (10) and clutch disks (11), beginningInstall disks (10) and clutch disks (11), beginning

with disk (10).with disk (10).

Install housing (12) and bevel gear (13).Install housing (12) and bevel gear (13).

InstInstall bevel gears all bevel gears (16(16) ) on cross on cross joijoint. Install innt. Install in

housing.housing.

1010. . DiDisk sk (6 (6 useused)d)..

11. 11. CluClutch tch Disk Disk (2 (2 usedused).).

12. 12. HouHousinsing g (2 (2 usedused).).

13. 13. BevBevel el Gear Gear (2 (2 usedused).).

1414. . HoHousiusingng..

15. 15. Cap Cap ScrScrew (ew (12 12 useused).d).

16. 16. BevBevel el Gear Gear (4 (4 usedused).).

1717. . CrCross oss JoiJoint.nt.

Install bevel gear (13) and housing (12).Install bevel gear (13) and housing (12).

Install clutch disks (11) and disks (10), beginningInstall clutch disks (11) and disks (10), beginning

with disks (10).with disks (10).

Install thrust washer (9) and cover (8).Install thrust washer (9) and cover (8).

Install cap screws and washers (6 and 7).Install cap screws and washers (6 and 7).

Install crown wheel (5) and cap screws (15).Install crown wheel (5) and cap screws (15).
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NONOTETE::DDo o nnot ot aappplply y sseeaaleler r tto o mamattiingng

surfaces at this time.surfaces at this time.

Install adapter case Install adapter case to differential housing.to differential housing.

LubricatLubricate e bearinbearings gs with multi-purpowith multi-purpose se grease andgrease and

install bearing cups.install bearing cups.

Install carrier to Install carrier to differedifferential housing.ntial housing.

AppApply ly curcure e prprimeimer r anand d ththrearead d lolock ck anand d seasealerler

(medium strength) to bolts (2).(medium strength) to bolts (2).

Install bearing cap (4), adjusting nuts (3), and capInstall bearing cap (4), adjusting nuts (3), and cap

screws and washers. DO NOT tighten cap screwsscrews and washers. DO NOT tighten cap screws

at this time.at this time.

  

CAUTIONCAUTION

If adjusting nuts do not turn freely, bearingIf adjusting nuts do not turn freely, bearing

cap may not be aligned properly.cap may not be aligned properly.

NNOOTTEE::TThheerre  e  mumusst t  aallwawayys  s  bbe  e  ssoomeme

bbacacklklasash h whwhilile e mamakikinng g pprerelloaoadd

adjustment.adjustment.

Use JDG1278 Axle Spanner Nut Wrench to adjustUse JDG1278 Axle Spanner Nut Wrench to adjust

bearing preload by evenly turning both adjustingbearing preload by evenly turning both adjusting

nuts clockwnuts clockwise until end play ise until end play of carriof carrier er is zero.is zero.

MakMake e sursure e crocrown wn whwheeeel l anand d pinpinioion n havhave e somsomee

backlash.backlash.

SpecificationSpecification

DifDifferferentential Caial Carrierrier End Play- - r End Play- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ZeroZero

Tighten cap screws (2) to specification.Tighten cap screws (2) to specification.

SpecificationSpecification

Carrier Bearing Cap Screw Torque - - - - - - - - - - - - - -Carrier Bearing Cap Screw Torque - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 27278 Nm (28 Nm (205 lb05 lb-f-ft)t)

  

CAUTIONCAUTION

When adjusting backlash, one adjusting nutWhen adjusting backlash, one adjusting nut

MUST be tightened the same amount theMUST be tightened the same amount the

other is loosened to keep the correctother is loosened to keep the correct

bearing preload.bearing preload.

Measure backlash with dial indicator and adjust toMeasure backlash with dial indicator and adjust to

specification. Measure at three locations on crownspecification. Measure at three locations on crown

wheel.wheel.

SpecificationSpecification

CrowCrown Wheen Wheel and Piniol and Pinion Backn Backlaslash - - h - - - - - - - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.20.25 - 0.33 mm (0.05 - 0.33 mm (0.010 - 0.0110 - 0.013 in.3 in.))

To To increincrease ase backbacklaslash, h, loosloosen en adjuadjustinsting g nut nut onon

crown wheel side and tighten nut on opposite sidecrown wheel side and tighten nut on opposite side

an equal amount.an equal amount.

To To dedecrcreaease se babackcklalashsh, , loloososen en adadjujuststining g nunutt

oppopposiosite te crocrown wn whwheeeel l sidside e and and titighghteten n nut nut onon

crown wheel side an equal amount.crown wheel side an equal amount.

  

CAUTIONCAUTION

Gear contact pattern MUST be checked onGear contact pattern MUST be checked on

the coast side and drive side with a loadthe coast side and drive side with a load

applied. The pattern may be correct on theapplied. The pattern may be correct on the

drive and incorrect on coast side causingdrive and incorrect on coast side causing

the differential to make noise when underthe differential to make noise when under

load.load.

Check Gear Tooth Contact Pattern.Check Gear Tooth Contact Pattern.  (See (See “Check “Check

Gear Tooth Contact Pattern” on page 33.Gear Tooth Contact Pattern” on page 33.))
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WitWith h babacklcklash ash setset, , checheck ck carcarririer er enend d plplay ay anandd

pinion rolling drag torque.pinion rolling drag torque.

SpecificationSpecification

CarCarrier Brier Beaearing ring End PEnd Play lay - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ZeroZero

SpecificationSpecification

Pinion and Crown Wheel Rolling Drag Torque (MinusPinion and Crown Wheel Rolling Drag Torque (Minus
Drive Shaft Rolling Drag)- - - - - 3 - 4 Nm (26 - 35 lb-in.)Drive Shaft Rolling Drag)- - - - - 3 - 4 Nm (26 - 35 lb-in.)

Drive lock pins (1) down to secure adjusting nutsDrive lock pins (1) down to secure adjusting nuts

(3).(3).

Check Gear Tooth Contact PatternCheck Gear Tooth Contact Pattern

CoCoat at sevseveraeral l crocrown wn whwheeeel l teeteeth th wiwith th marmarkikingng

compound.compound.

Turn crown wheel so pinion gear leaves a wearTurn crown wheel so pinion gear leaves a wear

pattern through marking pattern through marking compoundcompound..

Inspect wear Inspect wear pattepattern.rn.

The length and shape of contact pattern varies,The length and shape of contact pattern varies,

especialespecially for ly for used gears.used gears.

The position of contact pattern is important for allThe position of contact pattern is important for all

gears.gears.

1. 1. FFacace e WiWidtdth.h.

2. 2. ToToototh h DeDeptpth.h.

Wear pattern must not be too much toward toothWear pattern must not be too much toward tooth

heel (3), and must not run off of toe (6). Patternheel (3), and must not run off of toe (6). Pattern

should be centered between top land (4) and rootshould be centered between top land (4) and root

(5).(5).

Compare wear pattern to examples.Compare wear pattern to examples.

• • A corrA correct pect patteattern is up slrn is up slightightly froly from the tom the toe (3)e (3)
and centers evenly (2) along the face width.and centers evenly (2) along the face width.
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• • WeaWear par pattetterns frns for useor used gead gears typrs typicaically vally vary inry in

shape and shape and lengtlength. h. Wear patternWear patterns should s should notnot

run off of toe, and should not be too close torun off of toe, and should not be too close to

root or land of tooth.root or land of tooth.

• • When When reasreassemblsembling using used geed gear sear sets, ats, adjusdjust ast as

necessary to produce the same gear toothnecessary to produce the same gear tooth

contact pattern as before disassembly.contact pattern as before disassembly.

To adjust the tooth contact patterTo adjust the tooth contact pattern,n, the positions ofthe positions of

the crown wheel and pinion gear are adjusted.the crown wheel and pinion gear are adjusted.

ShimShims s betbetween the ween the pinpinion bearinion bearing g houshousing anding and

carrier control where the wear pattern is betweencarrier control where the wear pattern is between

the top land and root.the top land and root.

• • If weIf wear par pattattern iern is too cls too close to ose to top ltop land (and (1), u1), usese

thinnethinner r shim(s) between pinion shim(s) between pinion bearinbearingg

housing and carrier to move pinion towardhousing and carrier to move pinion toward

crown wheel.crown wheel.

• • If wIf wear pear pattattern iern is too cls too close tose to rooo root (2)t (2), use, use

thicker shim(s) between pinion bearingthicker shim(s) between pinion bearing

housing and carrier to move pinion away fromhousing and carrier to move pinion away from

crown wheel.crown wheel.

AdjuAdjustesters rs on on the the crowcrown n whewheel el beabearingrings s contcontrolrol

where the wear pattern is between tooth heel andwhere the wear pattern is between tooth heel and

toe.toe.

• • If weIf wear patar pattern itern is too cls too close to tose to tootooth heel (h heel (1),1),

adjust crown wheel position toward adjust crown wheel position toward teeth sideteeth side

to move crown wheel toward pinion.to move crown wheel toward pinion.

• • If wIf wear pear pattattern iern is too cls too close tose to tooo tooth toth toe (2)e (2),,

adjust crown wheel position toward back sideadjust crown wheel position toward back side

to move crown wheel away from pinion.to move crown wheel away from pinion.

AdAdjujust st babackcklalash sh to to spspececifificicatatioions ns afafteter r ananyy

adjustment or shim change.adjustment or shim change.

GDL3011CFMGDL3011CFM
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CHAPTER 2. AXLES AND SUSPENSION SYSTEMSCHAPTER 2. AXLES AND SUSPENSION SYSTEMS

SECTION 3. INPUT DRIVE SHAFTS AND U-JOINTSSECTION 3. INPUT DRIVE SHAFTS AND U-JOINTS

DRIVE SHAFTSDRIVE SHAFTS

1. 1. MiddMiddle le AxleAxle-to--to-ReaRear Ar Axle xle DriDrive ve ShafShaft.t.

2. 2. Park Park BrakBrake-toe-to-Mid-Middle dle Axle Axle DrivDrive e ShafShaft.t.

3. 3. PaPark rk BrBrakake e DiDisksk..

4. 4. OsciOscillallatiotion n JoiJoint nt ThroThrough ugh DriDrive ve ShafShaft.t.

Remove and Install Transmission-to-Remove and Install Transmission-to-
Transfer Case Drive Shaft or TransferTransfer Case Drive Shaft or Transfer
Case-to-Oscillation Joint Drive ShaftCase-to-Oscillation Joint Drive Shaft

  

CAUTIONCAUTION

Component is heavy.Component is heavy.

Disconnect shield (5) from brackets (1).Disconnect shield (5) from brackets (1).

Turn steering wheel from side-to-side three timesTurn steering wheel from side-to-side three times

to relieve to relieve hydraulhydraulic ic pressure.pressure.

Tilt CabTilt Cab  (Operator’s Manual, CHAPTER 7). (Operator’s Manual, CHAPTER 7).

5. 5. TrTranansfesfer r CaCase-se-to-to-OsciOscillllatiation on JoiJoint nt DriDriveve

Shaft.Shaft.

6. 6. TraTransfensfer r CaseCase-to--to-FroFront nt Axle Axle DriDrive ve ShafShaft.t.

7. 7. TraTransmisnsmissiosion-ton-to-Tr-Transfansfer er Case Case DriDrive ve ShafShaft.t.

SuSuppopport rt shishield eld frofrom m undunderersiside de of of cabcab, , usiusing ng aa

hand-operated ratcheting cable winch.hand-operated ratcheting cable winch.

Remove brackets.Remove brackets.

Disconnect steering cylinder hydraulic lines (2) atDisconnect steering cylinder hydraulic lines (2) at

one end. Close all openings with caps and plugs.one end. Close all openings with caps and plugs.

Disconnect cross and bearing assemblies (3) fromDisconnect cross and bearing assemblies (3) from

tratransminsmissiossion n and and tratransfensfer r cascase e yokeyokes. s. RemoRemoveve

drive shaft assembly.drive shaft assembly.

Inspect and replace parts as necessary.Inspect and replace parts as necessary.

  

WARNINGWARNING

Assemble drive shaft so yokes on ends ofAssemble drive shaft so yokes on ends of

ththe e shshafaft t arare e alaliigngneded. . If If yoyokekes s arare e nnotot

aligned, severe vibration and machine dam-aligned, severe vibration and machine dam-

age may result.age may result.

Assemble drive shaft so yokes are aligned.Assemble drive shaft so yokes are aligned.

AppApply ly rigirigid d forform-inm-in-pla-place ce gaskgasket et to to cap cap screscrews.ws.

InstalInstall drive shaft assembly. Tighten cap l drive shaft assembly. Tighten cap screws toscrews to

specification.specification.

SpecificationSpecification
Drive ShafDrive Shaft Universat Universal Joint Cap Screw Tl Joint Cap Screw Torque orque - - - - - - - - - - --

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - 12120 Nm (80 Nm (89 lb-9 lb-ftft))

GDS3005CFMGDS3005CFM
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Connect steering hoses.Connect steering hoses.

Install brackets. Attach shield to Install brackets. Attach shield to brackets.brackets.

Lower cab.Lower cab.

Remove and Install Drive Shaft andRemove and Install Drive Shaft and
Universal JointUniversal Joint

  

CAUTIONCAUTION

ComponentComponents s are heavy. Use are heavy. Use lifting devices.lifting devices.

NNOOTTEE::TTyyppiiccaal  l  ddrriivve  e  sshhaafft  t  sshhoowwnn..

PrProoccededurure e iis s ththe e ssamame e ffor or tthhee

followinfollowing g drive shafts: transfer drive shafts: transfer case-case-

toto-f-froront nt axaxlele, , ttraransnsfefer r cacasese-t-too--

oscilloscillation ation tube, tube, oscillatoscillation ion tube-totube-to--

middle axle, and middle axle-to-rearmiddle axle, and middle axle-to-rear

axle.axle.

Remove bolts (4) and drive shaft assembly (1).Remove bolts (4) and drive shaft assembly (1).

Remove cross and bearing assemblies (2) fromRemove cross and bearing assemblies (2) from

drive shaft (3).drive shaft (3).

Inspect and replace parts as necessary.Inspect and replace parts as necessary.

  

WARNINGWARNING

Assemble drive shaft so yokes on ends ofAssemble drive shaft so yokes on ends of

tthe he shshafaft t arare e alaligignened. d. IIf f yoyokekes s arare e nonott

aligned, severe vibration and machine dam-aligned, severe vibration and machine dam-

age may result.age may result.

Assemble drive shaft so yokes are aligned.Assemble drive shaft so yokes are aligned.

InstallInstall cross cross and and bearing bearing assembleassembless onon drive drive shaft.shaft.

ApplApply y rigrigid id formform-in--in-plaplace ce gaskgasket et to to cap cap screwscrews.s.

Install cap screws Install cap screws and tighten to and tighten to specificaspecification.tion.

ReRemomovve e anand d InInsstatalll  l  DrDrivive e ShShaaft ft anandd
Universal Joint Universal Joint SpecificatiSpecificationon

Cap ScCap Screw Trew Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - - - - 120 Nm (8120 Nm (89 lb-f9 lb-ft)t)

Install drive shaft assembly. Apply rigid form-in-Install drive shaft assembly. Apply rigid form-in-

place gasket to cap scplace gasket to cap screws. Install cap screws andrews. Install cap screws and

tightetighten n to same to same specifispecification.cation.

Remove and Install Oscillation JointRemove and Install Oscillation Joint
Drive ShaftDrive Shaft

RemovRemove e trantransfer sfer casecase-to--to-oscioscillallatiotion n tube tube dridriveve

shafshaft t and and oscioscillatllation ion tubtube-toe-to-mid-middle dle axle axle dridriveve

shaft.shaft.

Remove park brake pads, caliper, and disk.Remove park brake pads, caliper, and disk. (See (See

Park Brake CHAPTER Park Brake CHAPTER 111).1).

Remove and Install Transfer Case-to-FrontRemove and Install Transfer Case-to-Front
AxAxle le DrDriive ve ShShafaft t or or TrTranansfsfer er CaCasese-t-to-o-
OOsscciillllaattiioon  n  JJooiinnt  t  DDrriivve  e  SShhaafft  t  --
SpecificationSpecification

Cross and Bearing Torque - - - - - - - - 120 Nm (89 lb-ft)Cross and Bearing Torque - - - - - - - - 120 Nm (89 lb-ft)

Remove and Install Oscillation JointRemove and Install Oscillation Joint
Through Drive ShaftThrough Drive Shaft

RemovRemove e trantransfer sfer casecase-to--to-oscioscillllatiation on joijoint nt dridriveve

shaft.shaft.

Remove park brake pads, caliper and disc.Remove park brake pads, caliper and disc.   (See  (See

CHAPTER 10, SECTION 1).CHAPTER 10, SECTION 1).

Remove park Remove park brake-tbrake-to-middle axle drive shaft.o-middle axle drive shaft.

NOTNOTE:E:MarMark k yoyokes kes anand d drdrive ive shashaftft. . FroFrontnt

and rear yokes must be installed inand rear yokes must be installed in

line with each other.line with each other.

Remove nut and washer (1). Remove front yokeRemove nut and washer (1). Remove front yoke

(2) using a suitable puller.(2) using a suitable puller.
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Disconnect lubrication line from front seal retainerDisconnect lubrication line from front seal retainer

(2).(2).

Remove front seal retainer. Remove outer O-ringRemove front seal retainer. Remove outer O-ring

frfrom om frofront nt seaseal l retretaiainener r seaseat. t. RepReplalace ce seaseal l (1)(1)

using a seal driver.using a seal driver.

DisconnecDisconnect t lubricalubrication line tion line from rear from rear seal retainer.seal retainer.

Disconnect rear bearing retainer from oscillationDisconnect rear bearing retainer from oscillation

tube.tube.

Remove drive shaft, rear bearing carrier, and rearRemove drive shaft, rear bearing carrier, and rear

yoke as an assembly.yoke as an assembly.

Clean, inspect, and replace parts as necessary.Clean, inspect, and replace parts as necessary.

Install drive shaft, rear bearing carrier, and rearInstall drive shaft, rear bearing carrier, and rear

yoke as an assembly. Connectyoke as an assembly. Connect rear bearinrear bearing carrierg carrier

to oscillation tube. to oscillation tube. Connect lubricatiConnect lubrication on line.line.

Install new outer O-ring in front seal retainer seat.Install new outer O-ring in front seal retainer seat.

Install front seal Install front seal retainretainer. er. Connect lubricatConnect lubrication line.ion line.

NNOTOTE:E:FFroront nt aannd d rreeaar r yyookekes s mumusst t  bbee

installed in line with each other.installed in line with each other.

Install front yoke, washer, and nut. Tighten nut toInstall front yoke, washer, and nut. Tighten nut to

specification.specification.

Drive Shafts Drive Shafts SpecificatiSpecificationon

Drive ShaDrive Shaft Yft Yoke Nut Toke Nut Torque orque - - - - - - - - 750 Nm (553 lb-- - 750 Nm (553 lb-ft)ft)

InsInstaltall l parpark k brabrake ke disk, calipdisk, caliper, and er, and padpads.s.   (See  (See

Park Brake CHAPTER 11, SECTION 1).Park Brake CHAPTER 11, SECTION 1).

Install transfer case-to-oscillation tube drive shaftInstall transfer case-to-oscillation tube drive shaft

and oscillation tube-to-middle axle drive shaft.and oscillation tube-to-middle axle drive shaft.

DDiissaasssseemmbblle  e  AAnnd  d  AAsssseemmbbllee

OsciOscillation llation Joint-Joint-to-Pato-Park rk Brake Brake DriveDrive
ShaftShaft

Remove nut and washer (3).Remove nut and washer (3).

Remove rear yoke (2) using a suitable puller.Remove rear yoke (2) using a suitable puller.

Disconnect lubrication line from rear seal retainerDisconnect lubrication line from rear seal retainer

(4). Remove rear seal retainer. Remove outer O-(4). Remove rear seal retainer. Remove outer O-

ring from rear seal retainer seat.ring from rear seal retainer seat.

Install new seal (1) in rear seal retainer (2) using aInstall new seal (1) in rear seal retainer (2) using a

seal driver.seal driver.

NOTE:1. Drive shaft must be installed in theNOTE:1. Drive shaft must be installed in the

samsame e didirerectction ion as as it it was was reremovmoveded..

MaMark rk drdrivive e shshafaft t enends ds fofor r eaease se ofof

assembly.assembly.

2. Rear bearing retainer (1) is slip fit2. Rear bearing retainer (1) is slip fit

over over bearingbearing..

Slide rear bearing retainer off of Slide rear bearing retainer off of bearibearing.ng.
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RemoRemove ve beabearingrings s (1) (1) with a with a kniknife-efe-edge dge bearbearinging

puller and a press. Remove bearing retainer frompuller and a press. Remove bearing retainer from

drive shaft.drive shaft.

Clean, inspect, and replace parts as necessary.Clean, inspect, and replace parts as necessary.

NOTNOTE:EE:Ensnsure ure ththat at rerear ar beabearinring g reretaitainenerr

faces correct end of shaft.faces correct end of shaft.

InInststalall l rerear ar bebeararining g reretataininer er on on shshafaft. t. InInststalalll

bearingbearingss (2) usi(2) using a 76 ng a 76 mmmm (3.0 i(3.0 in.)n.) ID pipe ID pipe (1) and(1) and

a press.a press.

Slip fit rear bearing retainer onto rear bearing.Slip fit rear bearing retainer onto rear bearing.

Install new outer O-ring in rear seal retainer seat.Install new outer O-ring in rear seal retainer seat.

Install rear sInstall rear seal retainer. Connect lubrication line.eal retainer. Connect lubrication line.

InsInstatall ll yokyoke, e, wawashesher, r, anand d nunut. t. TiTighghten ten nut nut toto

specification.specification.

Drive Shafts SpecificationDrive Shafts Specification

Drive ShafDrive Shaft Yot Yoke Nut Tke Nut Torque orque - - - - - - - - - - 750 Nm (553 lb-f750 Nm (553 lb-ft)t)

Remove and Install Park Brake-to-Remove and Install Park Brake-to-
Middle Axle Drive ShaftMiddle Axle Drive Shaft

  

CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

Support park brake disk with a lifting device.Support park brake disk with a lifting device.

  

CAUTIONCAUTION

Component is heavy. Use hoist.Component is heavy. Use hoist.

SpecificationSpecification

Park Brake-to-Middle Axle Drive Shaft Weight:Park Brake-to-Middle Axle Drive Shaft Weight:
- - - - - - - - - - - - - - - - - - - - - 40 kg (87 lb) approximate- - - - - - - - - - - - - - - - - - - - - 40 kg (87 lb) approximate

NOTE:NOTE:RemovRemoving ing fronfront t croscross s and and bearbearinging

a sa ssseemmb lb ly  y  ffrroom m mmaacchhiinne  e  aallssoo

disconnedisconnects park cts park brake disk.brake disk.

Remove cap screws (3) and drive shaft assemblyRemove cap screws (3) and drive shaft assembly

(1).(1).

If park brake is not engaged, remove disk fromIf park brake is not engaged, remove disk from

machine.machine.  (See (See “PARK BRAKE” on page 257 “PARK BRAKE” on page 257).).

Remove cross and bearing assemblies (2) fromRemove cross and bearing assemblies (2) from
drive shaft.drive shaft.

Inspect and replace parts as necessary.Inspect and replace parts as necessary.

  

CAUTIONCAUTION

Assemble drive shaft so yokes on ends ofAssemble drive shaft so yokes on ends of

the shaft are aligned. If yokes are notthe shaft are aligned. If yokes are not

aligned, severe vibration and aligned, severe vibration and machinmachinee

damage may result.damage may result.

Assemble drive shaft so yokes are aligned.Assemble drive shaft so yokes are aligned.

InstallInstall crosscross and bearand bearing assembing assembles on drles on drive shaftive shaft..

11

11

22

GDL3020CFMGDL3020CFM

33

11

22

http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter10%20Section%201.pdf


  

ISSUEISSUE

BB2255D  D  &  &  BB3300D  D  66XX6  6  CCHHAAPPTTEER  R  2  2  887722111188

IISSSSUUE  E  0  0  3399

ApplApply y rigrigid id formform-in--in-plaplace ce gaskgasket et to to cap screws.cap screws.

Install cap screws Install cap screws and tighten to and tighten to specificaspecification.tion.

Remove and Remove and InstaInstall Park ll Park Brake-toBrake-to-Middle Axle -Middle Axle DriveDrive
Shaft SpecificationShaft Specification

Cross and Bearing Torque- - - - - - - 142 Nm (104 lb-ft)Cross and Bearing Torque- - - - - - - 142 Nm (104 lb-ft)

InstInstall all dridrive ve shafshaft t asseassembly. Instalmbly. Install l parpark k brabrakeke

didisk, sk, if if reremovmoveded..   (See  (See   “P  “PARARK K BRBRAKAKE” E” onon

page 257page 257).).

ApplApply y rigrigid id formform-in--in-plaplace ce gaskgasket et to to cap screws.cap screws.

Install cap screws.Install cap screws.

Remove and Install Middle Axle-to-Remove and Install Middle Axle-to-
Rear Axle Drive ShaftRear Axle Drive Shaft

  

CAUTIONCAUTION

Component is heavy. Use hoist.Component is heavy. Use hoist.

SpecificationSpecification

Middle Axle-to-Rear Axle Drive Shaft Weight:Middle Axle-to-Rear Axle Drive Shaft Weight:
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 68 kg (68 kg (150 lb150 lb) app) approxiroximatemate

Remove cap screws (3) and drive shaft assemblyRemove cap screws (3) and drive shaft assembly

(1).(1).

Remove cross and bearing assemblies (2) fromRemove cross and bearing assemblies (2) from

drive shaft.drive shaft.

Inspect and replace parts as necessary.Inspect and replace parts as necessary.

  

CAUTIONCAUTION

Assemble drive shaft so yokes on ends ofAssemble drive shaft so yokes on ends of

the shaft are aligned. If yokes are notthe shaft are aligned. If yokes are not

aligned, severe vibration and machinealigned, severe vibration and machine

damage may result.damage may result.

Assemble drive shaft so yokes are aligned.Assemble drive shaft so yokes are aligned.

InstalInstalll crosscross and beariand bearing assembleng assembles on drive shafts on drive shaft..

InstalInstall l drive shaft drive shaft assemblyassembly..

AppApply ly rigirigid d forform-inm-in-pla-place ce gaskgasket et to to cap cap screscrews.ws.

InstalInstall cap l cap screws and screws and tighttighten to en to specificaspecification.tion.

Remove and Install Middle Axle-to-Rear Axle DriveRemove and Install Middle Axle-to-Rear Axle Drive
Shaft SpecificationShaft Specification

Cross and BeaCross and Bearing Tring Torque orque - - - - - - - - - - - - 142 Nm (104 lb-ft)- - 142 Nm (104 lb-ft)

GDL3020CFMGDL3020CFM
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LEFT BLANK INTENTIONALLYLEFT BLANK INTENTIONALLY
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CHAPTER 2. AXLES AND SUSPENSION SYSTEMSCHAPTER 2. AXLES AND SUSPENSION SYSTEMS

SECTION 4. AXLE MOUNTING PARTSSECTION 4. AXLE MOUNTING PARTS

AXLE LINKS, STABILIZERS AND STRUTSAXLE LINKS, STABILIZERS AND STRUTS

GDS3006CFMGDS3006CFM
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1. 1. TriaTriangungular lar FlanFlange ge AssemAssembly bly (2 (2 usedused).).

2. 2. ShiShim m (a(as s reqrequiruired)ed)..

3. 3. FronFront t Axle Axle Link Link AssembAssembly ly (2 (2 usedused).).

4. 4. FrFront ont AxAxle le StaStabibililizerzer..

Remove and Install Links andRemove and Install Links and
StabilizersStabilizers

  

CAUTIONCAUTION

Components are heavy. Use Components are heavy. Use hoist.hoist.

AxAxle le LiLinknkss, ,  StStababiililizezerrss, ,  aannd d StStrrututss
SpecificationSpecification

Link or Stabilizer Weight:Link or Stabilizer Weight:
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 45.45.5 kg (105 kg (100 lb) app0 lb) approxroximatimatee

Remove mounting hardware and component.Remove mounting hardware and component.

Inspect parts and replace as necessary.Inspect parts and replace as necessary.

Clean cap screw threads with cure primer.Clean cap screw threads with cure primer.

For triangular flange assemblies (1), apply cleanFor triangular flange assemblies (1), apply clean

oil to threads of cap screws.oil to threads of cap screws.

For For alall l busbushinhing g pipins, ns, apapply ply ririgigid d forform-im-in-n-plplaceace

gasket to threads of cap screws.gasket to threads of cap screws.

NOTNOTE:UE:Use se shshims ims to to alalign ign AxAxles les ((   “Front  “Front

AxAxle le AlAliigngnmementnt” ” on on ppagage e 44    andand

“Mid“Middle dle andand RearRear AxlAxle Alie Alignmengnment”t” onon

page 7page 7).).

InstInstall all compocomponennent t and and mounmountinting g harhardwardware. e. UseUse

shims as required.shims as required.

Tighten mounting hardware to Tighten mounting hardware to specificaspecification.tion.

AxAxle le LiLinknkss, ,  StStababiililizezerrss, ,  aannd d StStrrututss
SpecificationSpecification

TrianTriangular Flangular Flange Cap Screw and Nut Tge Cap Screw and Nut Torque orque - - - - - - - - -- - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 600 N600 Nm (44m (443 lb3 lb-f-ft)t)

BushinBushing Pin Cap Screw and Nug Pin Cap Screw and Nut Tt Torque orque - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 600 N600 Nm (44m (443 lb3 lb-f-ft)t)

Suspension Strut Cap Screw and Nut Torque- - - - - - -Suspension Strut Cap Screw and Nut Torque- - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - 620 Nm (457.189 lb-ft)- - - - - - - - - - - - - - - - - - - - - - - 620 Nm (457.189 lb-ft)

5. 5. MidMiddldle Axe Axle le UppUpper er LinLink (k (2 u2 usedsed).).

6. 6. MidMiddldle Axe Axle le LowLower er LinLink (k (2 u2 usedsed).).

7. 7. ReRear ar AxlAxle Ue Upppper er LiLink nk (2 (2 useused)d)..

8. 8. ReRear ar AxlAxle Le Lowower er LiLink nk (2 (2 useused).d).

Remove and Install Front SuspensionRemove and Install Front Suspension
StrutStrut

Inspect suspension struts (1).Inspect suspension struts (1).

• • InsInspect pect suspsuspensiension son struttruts for s for damadamage.ge.

• • Inspect Inspect suspension suspension strutstruts fs for oor oil il leakage.leakage. (See (See

Front Suspension Strut Leakage CheckFront Suspension Strut Leakage Check

CHAPTER 4, SECTION 3 in Operation andCHAPTER 4, SECTION 3 in Operation and

Test Manual).Test Manual).

• • InsInspect pect suspsuspensiension ston strutruts for cs for corrorrect rect rideide

height.height. (See Check Front Axle Suspension (See Check Front Axle Suspension

Struts Operator’s Manual, CHAPTER 13,Struts Operator’s Manual, CHAPTER 13,

SECTION 1).SECTION 1).

SuppSupport ort macmachine front hine front framframe e with 20-ton shopwith 20-ton shop

stands.stands.

Chock middle and rear wheels securely.Chock middle and rear wheels securely.

GDS2001CFMGDS2001CFM

11

http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
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CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

AxAxlle e LiLinnksks, ,  SSttababiililizzeersrs, ,  aand nd StStruruttss
SpecificationSpecification

FrFront Aont Axlxle Wee Weigight- - - - - ht- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1111111 kg (2451 kg (2450 lb) app0 lb) approxiroximatemate

Attach a lifting device to axle.Attach a lifting device to axle.

Remove wheel.Remove wheel. (See (See “Removal” on page 1 “Removal” on page 1).).

Lower axle to relieve tension on strut.Lower axle to relieve tension on strut.

CAUTION: Strut will be under compression.CAUTION: Strut will be under compression.

Use care when removing mounting hardware.Use care when removing mounting hardware.

Remove mounting hardware and Remove mounting hardware and strut.strut.

Inspect, repair, or replace strut, as necessary.Inspect, repair, or replace strut, as necessary.

Clean cap screw threads with cure primer.Clean cap screw threads with cure primer.

AppApply ly ririgid gid foformrm-i-in-n-plaplace ce gagaskesket t to to cacap p scrscrewew

threads.threads.

Install suspension strut and Install suspension strut and mountinmounting g hardwarehardware..

Tighten mounting hardware to specification.Tighten mounting hardware to specification.

Install wheel.Install wheel. (See (See “Install Wheel” on page 1 “Install Wheel” on page 1).).

Remove lifting device and shop stands.Remove lifting device and shop stands.

Recharge suspension struts, if necessary.Recharge suspension struts, if necessary.

Recharge Front Suspension StrutRecharge Front Suspension Strut

  

CAUTIONCAUTION

DO NOT recharge a suspension strut thatDO NOT recharge a suspension strut that
leaks or appears damaged. Repair orleaks or appears damaged. Repair or

replace strut.replace strut.

NOTE:To obtain correct pressure and rideNOTE:To obtain correct pressure and ride

heiheightght, , ststruruts ts musmust t be be rerechachargergedd

while installed on while installed on machine.machine.

Inspect strut for damage and leakage. Remove,Inspect strut for damage and leakage. Remove,

repair or replace, and install, if necessary.repair or replace, and install, if necessary.

ChCheck eck riride de heiheighght.t.   (S  (See ee ChChececk k FrFronont t AxAxlele

SSususpepensnsioion n SSttrurutts s OpOpereraatotor’r’s s MaManunualal

CHAPTER 13, SECTION 1).CHAPTER 13, SECTION 1).

  

CAUTIONCAUTION

Avoid personal injury or death fromAvoid personal injury or death from

pressurizpressurized ed gas and gas and fluids.fluids.

Remove bolts (1) and guard (2).Remove bolts (1) and guard (2).

Remove fitting cap (1).Remove fitting cap (1).

11

22

11
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CAUTIONCAUTION

Use ONLY dry nitrogen to charge strut.Use ONLY dry nitrogen to charge strut.

Other gases can cause oxidation orOther gases can cause oxidation or

condensation.condensation.

CoConnnnecect t JTJT03035522 22 AdAdapapteter r anand d HoHose se (1(1) ) ttoo
recharge fittinrecharge fitting on g on strut.strut.

  

CAUTIONCAUTION

DODO NOTNOT lolooseosenn ininnerner nutnut onon recrechahargerge fitfittinting.g.

Personal injury will result. Loosen ONLYPersonal injury will result. Loosen ONLY

outer nut.outer nut.

TuTurrn n ooututsisidde e nnuut t  ((2) 2) oon n rreechchaargrge e f if it tttiningg

counterclockwise to open. DO NOT loosen innercounterclockwise to open. DO NOT loosen inner

nut.nut.

Pressure gauge on regulator will read pressure inPressure gauge on regulator will read pressure in

strut.strut.

Pressurize the strut with dry nitrogen.Pressurize the strut with dry nitrogen.

Axle Links, Stabilizers, and Struts SpecificationAxle Links, Stabilizers, and Struts Specification

Front Suspension Strut Pressure:Front Suspension Strut Pressure:
- - - - - - - - - - - - - - - - - - - -3500 kPa (35 bar) (500 psi)- - - - - - - - - - - - - - - - - - - -3500 kPa (35 bar) (500 psi)

TiTighghten ten ououteter r nut nut on on rerechachargrge e fifittttinging. . ReRemovmovee

adapter and hose.adapter and hose.

Operate machine and apply brakes a few times toOperate machine and apply brakes a few times to

cyccycle le ththe e sussuspepensinsion on strstrut ut rorods. ds. ReRechecheck ck ridridee

height.height.   (Se  (See e CheCheck ck FrFront ont AxlAxle e SuSuspespensnsioionn

StStruruts ts OpOpereratatoror’s ’s MaManunualal, , CHCHAPAPTETER R 1313,,
SECTION 1).SECTION 1).

Install clamps, fitting cap, and Install clamps, fitting cap, and guard.guard.

11
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1. 1. VaValvlve e GuGuarard.d.

2. 2. VaValvlve e CaCap.p.

3. 3. ChChararginging g VaValvelve..

44. .  BaBarrrreell..

5. 5. ScScrerew w (8 (8 ususeded).).

6. 6. LoLock ck WaWashesher r (8 (8 useused)d)..

77. .  PiPiststoonn..

8. 8. PiPistoston n SeSeal al (4 (4 useused).d).

99.  .  BBaallll..

1010. . RoRod.d.

1111. . Oil Oil PlPlugug..

Disassemble and Assemble FrontDisassemble and Assemble Front
Suspension StrutSuspension Strut

DischargDischarge e nitrognitrogen pressure en pressure from strut.from strut.

• • RemoRemove valve valve guve guard (ard (1) an1) and vald valve cap ve cap (2)(2)..

  

CAUTIONCAUTION

Avoid personal injury or death fromAvoid personal injury or death from

pressurized gas and fluids.pressurized gas and fluids.

• • SloSlowly lwly loosen oosen outouter nuer nut on cht on chargarging ving valvalve (3)e (3)

to discharge nitrogen pressure. Remove valveto discharge nitrogen pressure. Remove valve
after pressure is after pressure is releareleased.sed.

1212. . O-O-RiRing.ng.

13. 13. BacBackup kup RingRing..

1414. . O-O-RiRing.ng.

1515. . RoRod d GuiGuide.de.

16. 16. CompCompositosite e SealSeal..

17. 17. CompCompositosite Se Seal eal O-RinO-Ring.g.

1818. . U-U-SeaSeal.l.

19. 19. WipWiper er SeaSeal.l.

2020. . ClClampamp..

2121. . BoBootot..

2222. . ClClampamp..

Disassemble strut.Disassemble strut.

• • RemoRemove ove oil plil plug (1ug (11) a1) and drnd drain ain oiloil..

• • RemoRemove clve clamps amps (20 a(20 and 22nd 22) fro) from boom boot (2t (21).1).

Disconnect boot from rod guide (15).Disconnect boot from rod guide (15).

• • RemoRemove rove rod gud guide ide asseassembly (mbly (12 - 12 - 19)19), ro, rodd

(10), and piston assembly (5 - 8) from barrel(10), and piston assembly (5 - 8) from barrel

(4).(4).

• • RemoRemove seve seals (als (8) f8) from prom pistoiston (7n (7). Re). Removemove

screws (5) and lock washers (6). Removescrews (5) and lock washers (6). Remove

piston from rod.piston from rod.

• • RemoRemove ve ball ball (9) (9) from from rodrod..

• • RemoRemove rove rod guidd guide asse assemblemblyy, boot, boots, ans, anddclamps from rod.clamps from rod.

• • RemoRemove rive rings angs and send seals (als (12 - 112 - 14, 16 - 14, 16 - 19) f9) fromrom

rod guide (15).rod guide (15).

• • 3. Cl3. Clean, ean, insinspectpect, and , and repreplace place partarts ass as

necessary.necessary.
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44. .  BaBarrrerell..

1010. . RoRod.d.

1212. . O-RO-Ringing..

13. 13. BackuBackup p RinRing.g.

1414. . O-RO-Ringing..

1515. . RoRod d GuiGuidede..

Assemble strut.Assemble strut.

NOTE:Apply a thin layer of petroleum jellyNOTE:Apply a thin layer of petroleum jelly

to to alall l intinterernal nal cocompomponennents ts durduriningg

assembly.assembly.

• • SeparatSeparate e O-ring O-ring (17) (17) from from compositcomposite e seal seal (16).(16).
Install O-ring in rod guide.Install O-ring in rod guide.

• • BenBend compd composiosite sete seal ial into “nto “kidkidney” sney” shapehape..

Install composite seal in rod guide.Install composite seal in rod guide.

• • InstInstall all U-seU-seal (al (18) 18) in rin rod god guideuide..

• • InstInstall all wipwiper seer seal (al (19) 19) in rin rod guod guide.ide.

• • InstInstall all backbackup riup ring (1ng (13) o3) on ron rod guid guide.de.

• • InstInstall all O-riO-ring (ng (12) 12) on ron rod god guideuide..

• • InstInstall all O-riO-ring (ng (14) 14) on ron rod god guideuide..

• • InsInstatall ll boboot ot on on rorod.d.

16. 16. CompComposiosite te SealSeal..

17. 17. CompCompositosite See Seal al O-RiO-Ring.ng.

1818. . U-SU-Sealeal..

1919. . WiWipeper r SeaSeal.l.

2020. . ClClamamp.p.

2121. . BoBootot..

• • InsInstaltall rol rod gud guide aide assembssembly on ly on rodrod..

• • InsInstaltall l ball ball in in rodrod..

• • InsInstaltall l sealseals s on on pistpiston.on.

• • InsInstaltall pl pistoiston asn assemblsembly on y on rod.rod.

Apply rigid form-in-place gasket to screws. InstallApply rigid form-in-place gasket to screws. Install
scrscrewews s anand d lolock ck wawashsherers. s. TTigighthten en scscrerews ws toto

specification.specification.

AxAxlle e LiLinknks, s, StStaabibililizezersrs, ,  anand d SStrtrututss
SpecificationSpecification

SuspenSuspension Strusion Strut Piston Retaining Screw Tt Piston Retaining Screw Torque: orque: - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 13135 Nm (15 Nm (100 lb00 lb-f-ft)t)

• • InstaInstall ll piston piston assemblyassembly, ro, rod, ad, and rond rod guidd guidee

assembly in barrel. Tighten rod guide in assembly in barrel. Tighten rod guide in barrelbarrel..

• • FiFill ll strstrut ut wiwith th oioil.l.

GDL3024CFMGDL3024CFM
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• • InstInstall stall strut in rut in 12 ton h12 ton hydraydrauliulic prec press with oss with oilil

plug at top. Compress strut until rod extendsplug at top. Compress strut until rod extends

100 mm (3.9 in.) from rod guide.100 mm (3.9 in.) from rod guide.

• • InstInstall call charharginging valg valve in bve in barrearrel. Enl. Ensuresure

charging valve is fully open.charging valve is fully open.

• • Fill Fill strut strut until until overflooverflowing wiwing with Tth Transmax-Z ransmax-Z oil.oil.

Allow time for oil to settle.Allow time for oil to settle.

• • CompCompress ress strustrut unt until til rod erod extextends 3nds 30 mm (10 mm (1.2.2

in.) from rod guide. Ensure O-ring is seatedin.) from rod guide. Ensure O-ring is seated

firmly on oil plug. Install oil plug.firmly on oil plug. Install oil plug.

• • RemoRemove stve strut rut from from hydrhydrauliaulic prc press.ess.

  

WARNINGWARNING

Use ONLY dry nitrogen to charge strut. Oth-Use ONLY dry nitrogen to charge strut. Oth-

er gases can cause oxidation or condensa-er gases can cause oxidation or condensa-

tion.tion.

Charge strut with dCharge strut with d ry nitrogen.ry nitrogen.

• • ConnConnect nect nitritrogeogen sourn source to cce to chargharging ving valvalve.e.

Charge strut to specification. Close chargingCharge strut to specification. Close charging

valve.valve.

Axle Links, Stabilizers, and Struts SpecificationAxle Links, Stabilizers, and Struts Specification

Suspension Strut Nitrogen Charging Pressure: - - - - - -Suspension Strut Nitrogen Charging Pressure: - - - - - -
- - - - - - - - - - - - - - - - - - -3585 kPa (35.9 bar) (520 psi)- - - - - - - - - - - - - - - - - - -3585 kPa (35.9 bar) (520 psi)

• • DisconnecDisconnect nit nitrogen trogen source. source. InstalInstall l valve valve cap.cap.

InstalInstall l valve guard.valve guard.

• • InstaInstall strll strut in ut in 12 ton 12 ton hydraulhydraulic preic press. Mark ss. Mark rodrod

at rod guide and 50 mm (2.0 in.) from rodat rod guide and 50 mm (2.0 in.) from rod

guide. Compress strut to mark. Decompress.guide. Compress strut to mark. Decompress.

Ensure strut expands to original mark. RepeatEnsure strut expands to original mark. Repeat

this step once.this step once.

• • RemoRemove ve strut strut frofrom hydm hydrauraulic lic prepress.ss.

Install clamps on boot.Install clamps on boot.

Replace BushingsReplace Bushings

Remove snap ring (1) and press old bushing (2)Remove snap ring (1) and press old bushing (2)

from bore (3).from bore (3).

GDS2002CFMGDS2002CFM
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Replace BushingsReplace Bushings

Cut old bushing out with a torch. Bushings cannot be pressed out of bores.Cut old bushing out with a torch. Bushings cannot be pressed out of bores.

11. .  AxAxlle e EEndnd..

2. 2. FrFramame e EnEnd.d.
3. 3. MiddMiddle le or or ReaRear r Axle Axle UppeUpper r LinkLink or or DraDrag g LinLinkk

(6 used).(6 used).

4. 4. MidMiddle dle AxlAxle e StStabiabililizerzer..

5. 5. ReaRear r AxlAxle e StStabiabililizerzer..

6. 6. FrFronont t AxlAxle e StStabiabililizerzer..
7. 7. FrFronont t AxlAxle e LeLeft ft StStrurut.t.

8. 8. FrFronont t AxlAxle e RiRight ght StStrurut.t.

Align new bushing on bore at proper angle, as shown.Align new bushing on bore at proper angle, as shown.

Press bushing into bore, using a hydraulic press. Install snap ring.Press bushing into bore, using a hydraulic press. Install snap ring.

GDS2003CFMGDS2003CFM
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Middle and Rear Axle Walking BeamsMiddle and Rear Axle Walking Beams

Remove and Install BeamRemove and Install Beam

SupSuppoport rt macmachinhine e rerear ar frframe ame witwith h 20-20-ton ton shoshopp

stands. Chock front wheels securely.stands. Chock front wheels securely.

  

CAUTIONCAUTION

Components are heavy. Use lifting device.Components are heavy. Use lifting device.

MiMiddddle le anand d ReRear ar AxAxle le WaWalklkining g BeBeamamss
SpecificationSpecification

Middle Axle Weight B25D - - - - - - - - - - - - - - - - - - - - -Middle Axle Weight B25D - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - -930 kg (2050 lb) approximate- - - - - - - - - - - - - - - - - - -930 kg (2050 lb) approximate

Middle Axle Weight B30D - - - - - - - - - - - - - - - - - - - - -Middle Axle Weight B30D - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -1066 kg (2350 lb) approximate- - - - - - - - - - - - - - - - - -1066 kg (2350 lb) approximate

ReaRear Axle Wr Axle Weigeight B25ht B25D D - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 907 kg 907 kg (20(2000 lb) a00 lb) apprpproxioximatemate

ReaRear Axle Wr Axle Weigeight B30ht B30D D - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
- - - - - - - - - - - - - - - - - -1043 kg (2300 lb) approximate- - - - - - - - - - - - - - - - - -1043 kg (2300 lb) approximate

Attach lifting devices to middle and rear axles.Attach lifting devices to middle and rear axles.

Remove wheels.Remove wheels. (See (See “Removal” on page 1 “Removal” on page 1).).

http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
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1. 1. CaCap p ScScrerew w (3 (3 ususeded).).

2. 2. TaTapeper r PlPlugug..

3. 3. RuRubbebber r MouMount nt (2 (2 useused).d).

44. .  BuBushshiinng.g.

DisconnecDisconnect t walkinwalking beam g beam from rubber mounts (3).from rubber mounts (3).

Lower middle and rear axles approximately 2.5 cmLower middle and rear axles approximately 2.5 cm

(1 (1 in.in.) ) frofrom m wawalkilking ng beabeam m wiwith th lifliftiting ng dedevicvices.es.

Support middle and rear axles with 20-ton shopSupport middle and rear axles with 20-ton shop

stands.stands.

  

CAUTIONCAUTION

Component is heavy. Use lifting device.Component is heavy. Use lifting device.

MiMiddddle le anand d ReRear ar AxAxle le WaWalklkining g BeBeamamss
SpecificationSpecification

Walking Beam Weight :Walking Beam Weight :
- - - - - - - - - - - - - - - - - - - 263 kg (580 lb) approximate- - - - - - - - - - - - - - - - - - - 263 kg (580 lb) approximate

Attach a lifting device to walking beam.Attach a lifting device to walking beam.

Remove cap screws (1) and washers from taperRemove cap screws (1) and washers from taper

plug (2).plug (2).

GDS2004CFMGDS2004CFM
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Insert DFT1199 Bushing Pusher in threaded holesInsert DFT1199 Bushing Pusher in threaded holes

in taper plug. Turn pushers clockwise evenly untilin taper plug. Turn pushers clockwise evenly until

walking beam comes off.walking beam comes off.

Replace parts as necessary.Replace parts as necessary.

Install bearings and taper plug on walking beam.Install bearings and taper plug on walking beam.

Install walking beam on machine. Install washersInstall walking beam on machine. Install washers

and cap screws.and cap screws.

AttaAttach ch lifliftinting g devidevices ces to to midmiddle and dle and rearear r axlaxles.es.

Raise axles to walking beam.Raise axles to walking beam.

Connect walking beam to rubber mounts.Connect walking beam to rubber mounts.

Install wheels.Install wheels. (See (See “Install Wheel” on page 1 “Install Wheel” on page 1).).

Remove and Install Rubber MountRemove and Install Rubber Mount

Support axle with lifting device and remove wheel.Support axle with lifting device and remove wheel.

(See(See “Removal” on page 1 “Removal” on page 1).).

Support walking beam with shop stand.Support walking beam with shop stand.

1. 1. ReRetataininer er (2 (2 useused)d)..

22. .  SSpapacecer.r.

33.  .  CChhaaiinn..

4. 4. RuRubbbber er MoMoununt.t.

Disconnect rubber mount (4) from walking beamDisconnect rubber mount (4) from walking beam

and axle. Lower axle with lifting device. Removeand axle. Lower axle with lifting device. Remove

rubber mount.rubber mount.

Inspect parts and replace as necessary.Inspect parts and replace as necessary.

Install rubber mount on axle. Raise axle with liftingInstall rubber mount on axle. Raise axle with lifting

device. Install rubber mount on walking beam.device. Install rubber mount on walking beam.

Install wheel.Install wheel. (See (See “Install Wheel” on page 1 “Install Wheel” on page 1).).
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Remove and Install BushingRemove and Install Bushing

1. 1. BuBushshining g (2 (2 UsUseded).).

Remove bushings (1) by cutting with a hand-heldRemove bushings (1) by cutting with a hand-held

grinder or cutting torch.grinder or cutting torch.

Press new Press new bushibushings into ngs into borbores es usiusing ng DFT1DFT1233233

BushBushing ing DriDriver. Press ver. Press bushbushings ings belbelow ow edgedge e ofof

bore per bore per specificspecifications.ations.

Apply Anti-Seize Lubricant to walking beam pivotApply Anti-Seize Lubricant to walking beam pivot

shaft and bushing.shaft and bushing.

GDL3028CFMGDL3028CFM

11

11



  

ISSUEISSUE

BB2255D  D  &  &  BB3300D  D  66XX6  6  CCHHAAPPTTEER  R  2  2  887722111188

IISSSSUUE  E  0  0  5533

CHAPTER 2. AXLES AND SUSPENSION SYSTEMSCHAPTER 2. AXLES AND SUSPENSION SYSTEMS

SECTION 5. AXLE SHAFTS, BEARINGS AND REDUCTION GEARSSECTION 5. AXLE SHAFTS, BEARINGS AND REDUCTION GEARS

FINAL FINAL DRIVE DRIVE PLANETPLANETARYARY

Remove and Install Final DriveRemove and Install Final Drive
PlanetaryPlanetary

Remove wheels.Remove wheels. (See (See “Removal” on page 1 “Removal” on page 1).).

Drain Drain planetarplanetary.y.   (Se  (See e ChaChange nge FiFinal nal DriDrive ve OilOil

Operator’s Manual, CHAPTR 15, SECTION 2).Operator’s Manual, CHAPTR 15, SECTION 2).

Drain axle oil.Drain axle oil. (See Change Axle Oil Operator’s (See Change Axle Oil Operator’s

Manual, CHAPTER 15, SECTION 2)Manual, CHAPTER 15, SECTION 2)..

NOTNOTE:E:DrDraiain n plplug ug musmust t be be alaligignened d wiwithth

cutout in axle housing, or oil will notcutout in axle housing, or oil will not

drain properly.drain properly.

Remove two bolts (1).Remove two bolts (1).

Install two longer bolts (2) to guide planetary coverInstall two longer bolts (2) to guide planetary cover

(1).(1).

InstallInstall two bolts (3) into threaded holes and tightetwo bolts (3) into threaded holes and tightenn

equally to separate planetary cover (1) and hubequally to separate planetary cover (1) and hub

(4).(4).

Remove cap screws (3 and 4).Remove cap screws (3 and 4).

  

CAUTIONCAUTION

Component is heavy. Use hoist.Component is heavy. Use hoist.

Axle Outboard Axle Outboard PlanetarPlanetaries Specificationies Specification

PlaPlanetnetary Coary Cover Wever Weighight:t: - - - - - - - - - - - - - - - - - - - - - - - - 79 kg (1779 kg (175 lb)5 lb)

InstalInstalll DFT1178 LifDFT1178 Lifting Toolting Tool in the threadin the threaded hole ofed hole of

fifinal nal dridrive ve plaplanetnetary ary covecover r (2)(2)..   (See  (See   “DFT1178  “DFT1178

LIFTING TOOL” on page 384LIFTING TOOL” on page 384).).

Install hoist to lifting ring and remove final driveInstall hoist to lifting ring and remove final drive

planetary cover. Axle and sun gear may remain inplanetary cover. Axle and sun gear may remain in

axaxle le hohoususining g or or be be reremomoveved d wiwith th fifinanal l drdrivivee

planetary.planetary.

Remove side shaft (1) and sun gear assembly, ifRemove side shaft (1) and sun gear assembly, if

not previously removed.not previously removed.

Inspect side shaft bushing (5) in hub and replace ifInspect side shaft bushing (5) in hub and replace if

necessary.necessary.

Clean and inspect parts for wear or damage.Clean and inspect parts for wear or damage.

11

11

   22

3344

11

22

11    22

33

55

44

http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/


  

88772211118  8  CCHHAAPPTTEER  R  2  2  BB2255D  D  &  &  BB3300D  D  66XX66

554  4  IISSSSUUE  E  00

Install side shaft and sun gear assembly in finalInstall side shaft and sun gear assembly in final

drive, if drive, if previoupreviously sly removed.removed.

AppApply ly curcure e prprimeimer r and and fleflexixiblble e forform-im-in-pn-plalacece

gasket sealer to planetary cover.gasket sealer to planetary cover.

InInststalall l siside de shshafaft t anand d plplananetetarary y cocovever r ususiningg

DFT1178 Lifting Tool to guide axle into differential.DFT1178 Lifting Tool to guide axle into differential.

ApApply ply curcure e prprimeimer r anand d ththreread ad lolock ck anand d seasealelerr

(medium strength) to threads of cap screws. Install(medium strength) to threads of cap screws. Install

and tighten cap screws (1).and tighten cap screws (1).

Fill final drive with oil.Fill final drive with oil.  (See Axle and Final Drive (See Axle and Final Drive

OiOil l  iin n OpOpereratator’or’s s MaManunualal, ,  CHCHAPAPTETER R 1515,,

SECTION 2).SECTION 2).
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Disassemble and AssembleDisassemble and Assemble

1. 1. PiPin n (3 (3 uusesed)d)..

2. 2. O-O-RiRing ng (3 (3 ususeded).).

3. 3. PlPlananetetarary y HuHub.b.

4. 4. SnSnap ap RiRing ng (3 (3 ususeded).).

5. 5. ShShim im (6 (6 ususeded).).

6. 6. CylCylindrindricaical l RolRoller ler (18(189 9 usedused).).

7. 7. InInnener Br Bearearining Rg Race ace (3 (3 useused)d)..

8. 8. PlPlananet et GeGear ar (3 (3 useused).d).

Remove snap ring (4).Remove snap ring (4).

Using a press, remove pin (1) from planetary hubUsing a press, remove pin (1) from planetary hub

(3).(3).

Remove planet gear (8) and parts (5 - 7).Remove planet gear (8) and parts (5 - 7).

Clean and inspect parts for wear or damage.Clean and inspect parts for wear or damage.

Install rollers (6), inner bearing race (7), and shimsInstall rollers (6), inner bearing race (7), and shims
(5) in planet gear.(5) in planet gear.

Install planet gear in planetary hub.Install planet gear in planetary hub.

InstalInstall O-ring l O-ring on pin.on pin.

Using a press, install pin and O-ring in planetaryUsing a press, install pin and O-ring in planetary

hub (3) and bearing race (7). Install snap ring (4).hub (3) and bearing race (7). Install snap ring (4).

Repeat steps 1 - 7 on remaining planet gears.Repeat steps 1 - 7 on remaining planet gears.

GDS3007CFMGDS3007CFM
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Axle ShaftsAxle Shafts

Remove and Install Axle ShaftsRemove and Install Axle Shafts

NOTE:SeeNOTE:See “Remove and Install Final Drive “Remove and Install Final Drive

PlanetPlanetary” on ary” on page 53page 53..

Remove axle shaft.Remove axle shaft.

Inspect parts and repair as necessary.Inspect parts and repair as necessary.

Install axle shaft part way into housing.Install axle shaft part way into housing.

Install planetary cover. Use planetary cover andInstall planetary cover. Use planetary cover and

lifting tool as leverage to align axle shaft splines inlifting tool as leverage to align axle shaft splines in

differential.differential. (See ). (See ).

Wheel HubsWheel Hubs

Disassemble and Assemble Wheel HubsDisassemble and Assemble Wheel Hubs

Raise machine and place floor stand under axle.Raise machine and place floor stand under axle.

Remove wheels.Remove wheels. (See (See “Removal” on page 1 “Removal” on page 1).).

Drain Drain planetplanetary.ary.   (Se  (See e ChaChange Final nge Final DrDrive ive OilOil

Operator’s Manual, CHAPTR 15, SECTION 2).Operator’s Manual, CHAPTR 15, SECTION 2).

Drain axle oil.Drain axle oil. (See Change Axle Oil Operator’s (See Change Axle Oil Operator’s

Manual, CHAPTER 15, SECTION 2)Manual, CHAPTER 15, SECTION 2)..

Remove bolts (1).Remove bolts (1).

InstallInstall DFT1178 LiDFT1178 Lifting Toolfting Tool in the threadin the threaded hole ofed hole of

finfinal al dridrive ve plaplanetnetary ary covecover r (2).(2).   (See  (See   “DFT1178  “DFT1178

LIFTING TOOL” on page 384LIFTING TOOL” on page 384).).

Install hoist to lifting ring and remove final driveInstall hoist to lifting ring and remove final drive

cover.cover.

ReRemomove ve axaxle le anand d susun n gegear ar aassssemembblyly   (See  (See

“Remove and Install Final Drive Planetary” on“Remove and Install Final Drive Planetary” on

page 53page 53).).

ScrScribibe e a a linline e to to marmark k popositsitioion n of of calcalipeipers rs andand
backing plates to aid in assembly.backing plates to aid in assembly.

Remove cap screws (3) and backing plates (1 andRemove cap screws (3) and backing plates (1 and

2).2).

11

11

22

11

22

33

33

http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/
http://872118%20-%20b25d%20%26%20b30d%20repair%20manual.pdf/


  

ISSUEISSUE

BB2255D  D  &  &  BB3300D  D  66XX6  6  CCHHAAPPTTEER  R  2  2  887722111188

IISSSSUUE  E  0  0  5577

Remove cap screws (1) and retainers (2).Remove cap screws (1) and retainers (2).

Remove brake pads (3).Remove brake pads (3).

Remove brake line nuts (6). Close all openingsRemove brake line nuts (6). Close all openings

with caps and plugs.with caps and plugs.

NOTNOTE:LE:Longonger er cacaliliper per cap cap scscrewrews s (5(5) ) areare

used to install support plate (7).used to install support plate (7).

Remove caliper cap screws (5) and remove plateRemove caliper cap screws (5) and remove plate

(7).(7).

Remove caliper (4).Remove caliper (4).

Inspect parts for wear or damaged.Inspect parts for wear or damaged.

Repeat steps (12 - 15) for front brake and caliper.Repeat steps (12 - 15) for front brake and caliper.

  

CAUTIONCAUTION

Approximate weight of hub assembly is 91Approximate weight of hub assembly is 91

kg (200 lb).kg (200 lb).

SpecificationSpecification

HuHub Assemb Assembly Wbly Weigeight ht - - - - - - - - - - - - - - - - - - - - - - - - - - 91 kg (291 kg (200 lb)00 lb)

Attach hoist with tool JDG909 Lifting Brackets.Attach hoist with tool JDG909 Lifting Brackets.

Remove lock ring (1), lock pin (2), and remove nutRemove lock ring (1), lock pin (2), and remove nut

(3) with hub nut spanner 280173.(3) with hub nut spanner 280173.

Remove outer ring gear (1) and inner ring gear (2)Remove outer ring gear (1) and inner ring gear (2)

with bearing.with bearing.

Remove outer wheel Remove outer wheel bearing (6).bearing (6).

Bend retainer lock (2) tabs.Bend retainer lock (2) tabs.

Remove bolts (3), retainers (1), and locks (2).Remove bolts (3), retainers (1), and locks (2).
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Remove inner ring gear (4).Remove inner ring gear (4).

Clean and inspect all parts for wear or damage.Clean and inspect all parts for wear or damage.

Remove hub.Remove hub.

InsInspepect ct axaxle le bubushishing ng (5(5) ) in in axlaxle e hohousiusing ng anandd

replace if replace if necessarnecessary.y.

Remove inner wheel bearing (3) and seal (2).Remove inner wheel bearing (3) and seal (2).

Remove seal protector ring (1).Remove seal protector ring (1).

Remove cap screws and spindle (2).Remove cap screws and spindle (2).

Remove outer bearing cup (2).Remove outer bearing cup (2).

Remove snap ring (4) and remove inner bearingRemove snap ring (4) and remove inner bearing

cup (3).cup (3).

Remove cap screws (1) and brake rotor (5).Remove cap screws (1) and brake rotor (5).

Clean and inspect all parts.Clean and inspect all parts.

Install brake rotor and cap screw.Install brake rotor and cap screw.

InstallInstall inner ainner and ound outer beater bearing ring cupscups (2 an(2 and 3)d 3) usingusing

D01045AA Bushing, Bearing and Seal Driver Set.D01045AA Bushing, Bearing and Seal Driver Set.

Install snap ring.Install snap ring.

ApplApply y multmulti-pui-purporpose se gregrease ase to to inneinner r beabearing ring (1)(1)

and install in bearing cone.and install in bearing cone.

ApApply ply curcure e prprimeimer r anand d flflexiexible ble forform-m-inin-pl-placeace

gasket to oil seal (2). Install oil seal flush with hubgasket to oil seal (2). Install oil seal flush with hub
surface (3).surface (3).

Install inner ring gear (4) in outer ring gear (5).Install inner ring gear (4) in outer ring gear (5).

Install retainer (1) and retainer lock (2) with capInstall retainer (1) and retainer lock (2) with cap

screws (3).screws (3).

Apply multi-puApply multi-purpose grease to outer wheelrpose grease to outer wheel bearingbearing

(6) and install on inner ring gear.(6) and install on inner ring gear.
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Install seal protector and hub (3) on axle spindle.Install seal protector and hub (3) on axle spindle.

Install inner and outer ring gears (1 and 2).Install inner and outer ring gears (1 and 2).

Use spanner nut (1) to position hub and bearingsUse spanner nut (1) to position hub and bearings

on spindle.on spindle.

Remove hoist and lift tool.Remove hoist and lift tool.

Rotate hub and torque spanner nut using hub nutRotate hub and torque spanner nut using hub nut

spanner 280173 to 1000 Nm (737.56 lb.-ft) whilespanner 280173 to 1000 Nm (737.56 lb.-ft) while

rorotattating ing the the huhub b to to seaseat t beabeariringngs s anand d bebearariningg

cups.cups.

Loosen the nut and torque to 500 Nm (368.78 lb-Loosen the nut and torque to 500 Nm (368.78 lb-

ft).ft).

Ensure that the bearings has a maximum rollingEnsure that the bearings has a maximum rolling

resistance of 25 Nmresistance of 25 Nm  (18.4391 lb-in.) (18.4391 lb-in.)..

SpecificationSpecification

SpaSpanner Nut Tnner Nut Torque - - - orque - - - - - - - - - - - - - - - 500 Nm (368.7500 Nm (368.78 lb-ft)8 lb-ft)

LoLooseosen n spaspannenner r nunut t anand d meameasursure e rorollilling ng drdragag

tortorque que with DFT118with DFT1183 3 RollRolling Drag ing Drag TorTorque que BarBar..

(S(See ee DFDFT11T118383   “D  “DFT1FT118183 3 ROLROLLINLING G DRADRAGG

TORQUE BAR” on page 386TORQUE BAR” on page 386 for instructions to for instructions to

make tool.)make tool.)

Tighten spanner nut to a rolling torque.Tighten spanner nut to a rolling torque.

RoRolllling drag ing drag tortorquque e aftafter er 10100 0 hohoururs s or or mormore e ofof

operation with brake pads removed.operation with brake pads removed.

SpecificationSpecification

Wheel Bearing Rolling Drag Torque (dry) Rolling DragWheel Bearing Rolling Drag Torque (dry) Rolling Drag

TTorqorque ue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 40 - 45 Nm (29 - 33 lb40 - 45 Nm (29 - 33 lb-ft-ft))

Wheel Bearing Rolling Drag Torque (wet and padsWheel Bearing Rolling Drag Torque (wet and pads
removed) Rolling Drag Torque Max.- - - - - - - - - - - - - -removed) Rolling Drag Torque Max.- - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 25 Nm (1825 Nm (18.43.4391 lb91 lb-in.-in.))

Tighten nut (3) with hub nut spanner 280173 toTighten nut (3) with hub nut spanner 280173 to

install lock pin (2).install lock pin (2).

InstalInstall lock l lock ring (1).ring (1).
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AppApply ly curcure e prprimeimer r and and fleflexixiblble e forform-im-in-pn-plalacece

gasket to planetary cover.gasket to planetary cover.

InInststalall l axaxle le anand d fifinanal l drdrivive e asassesembmbly ly in in axaxlele

housing. Use DFT1178 Lifting Tool to guide axlehousing. Use DFT1178 Lifting Tool to guide axle

anand d fifinal nal drdrivive e intinto o popositsitioion.n.   (See  (See   “DFT1178  “DFT1178

LIFTING TOOL” on page 384LIFTING TOOL” on page 384))

ApApply ply curcure e prprimeimer r anand d ththreread ad lolock ck anand d seasealelerr

(medium strength) to cap screws (1). Install and(medium strength) to cap screws (1). Install and

tightetighten n cap screws.cap screws.

Fill final drive.Fill final drive.  (See Axle and Final Drive Oil in (See Axle and Final Drive Oil in

Operator’s Manual, CHAPTER 15, SECTION 2).Operator’s Manual, CHAPTER 15, SECTION 2).

FiFill ll axlaxle.e.   (S  (See ee AxAxle le anand d FFininal al DrDriive ve OiOil l  iinn

Operator’s Manual, CHAPTER 15, SECTION 2)Operator’s Manual, CHAPTER 15, SECTION 2)..
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CHAPTER 3. TRANSMISSIONCHAPTER 3. TRANSMISSION

SECTION 1.REMOVAL AND INSTALLATIONSECTION 1.REMOVAL AND INSTALLATION

REMOVE AND INSTALLREMOVE AND INSTALL
TRANSMISSIONTRANSMISSION

Engine and transmission are removed together.Engine and transmission are removed together.

RemoRemove ve engiengine ne and and trantransmismissionssion, , thethen n remremoveove

transmission from engine.transmission from engine.   ((“Remove and Install“Remove and Install

Engine” on page 159Engine” on page 159).).

Repair or replace as necessary.Repair or replace as necessary.

InstallInstall transmisstransmission to engine.ion to engine. (See (See “Remove and “Remove and

InInststalall l  CoConnnenectctoor r DrDrivive e (F(Flelexpxplalatete)” )” onon

page 253page 253).).

Install transmission.Install transmission.   (See  (See   “Remov  “Remove e and and InsInstalltall

Engine” on page 159Engine” on page 159).).

Mount Transmission in Repair StandMount Transmission in Repair Stand

  

CAUTIONCAUTION

Approximate weight of transmission is 345Approximate weight of transmission is 345

kg (760 lb).kg (760 lb).

MounMount t trantransmissismission on to to D010D01003AA 03AA RepaRepair ir StaStandnd

with DFT1228 with DFT1228 TransmissiTransmission on Mount Adapters.Mount Adapters.

Transmission Disassemble Transmission Disassemble SpecificatSpecificationion

TransTransmission Mounmission Mount Adapter Tt Adapter Torque orque - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - 22225 Nm (15 Nm (166 l66 lb-fb-ft)t)

SeSee e DeDealaler er FaFabbriricacatted ed ToToololss   “DFT1228  “DFT1228

TTRARANSNSMIMISSSSIOION N MOMOUNUNT T ADADAPAPTETERSRS” ” onon

page 392page 392..
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LEFT BLANK INTENTIONALLYLEFT BLANK INTENTIONALLY
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SECTION 2. INPUT DRIVE SHAFTS AND U-JOINTSSECTION 2. INPUT DRIVE SHAFTS AND U-JOINTS

REMOVE AND INSTALLREMOVE AND INSTALL
TRANSMISSION-TTRANSMISSION-TO-TRANSFERO-TRANSFER CASECASE
DRIVE SHAFTDRIVE SHAFT

TiTilt lt cabcab..   (S  (See ee TiTilt lt CaCab b OpOpereratatoror’s ’s MaManunualal

CHAPTER 7, SECTION1).CHAPTER 7, SECTION1).

  

CAUTIONCAUTION

Component is heavy. Use hoist.Component is heavy. Use hoist.

Remove drive shaft assemblyRemove drive shaft assembly (See (See “Remove and “Remove and

InsInstall tall TransTransmissmissionion-to-to-Tra-Transfnsfer er CasCase e DrivDrivee

ShaShaft ft or or TranTransfesfer r CaseCase-to-to-Osc-Oscillillatioation n JoinJointt

Drive Shaft” on page 35Drive Shaft” on page 35).).



  

88772211118  8  CCHHAAPPTTEER  R  3  3  BB2255D  D  &  &  BB3300D  D  66XX66

664  4  IISSSSUUE  E  00

LEFT BLANK INTENTIONALLYLEFT BLANK INTENTIONALLY
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CHAPTER 3. TRANSMISSIONCHAPTER 3. TRANSMISSION

SECTION 3. GEAR, SHAFT AND POWER SHIFT CLUTCHESSECTION 3. GEAR, SHAFT AND POWER SHIFT CLUTCHES

DISASSEMBLE TRANSMISSIONDISASSEMBLE TRANSMISSION

CClleaean n aand nd ddrraain in trtraannsmsmisisssioion n to to pprreevevenntt

contamincontamination of ation of parts.parts.

Remove Torque ConverterRemove Torque Converter

WitWith h totorqrque ue conconververter ter upup, , meameasursure e conconververterter

depth at several points and calculate the averagedepth at several points and calculate the average

converter depth.converter depth.

SpecificationSpecification

TTorque Convorque Converter Instaerter Installed Averlled Average Heighage Height t - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 8686.25 m.25 mm (3.m (3.40 in40 in.).)

NNOOTTEE::TToorrqquue  e  ccoonnvveerrtteer  r  ddeepptthh

memeasasururememenent t wiwill ll be be rerefefererencnceded

when when installinstalling ing torque converter.torque converter.

MeasMeasureurement is ment is taketaken n from convertfrom converter er flflange toange to
transmission housing flange as shown (F).transmission housing flange as shown (F).

  

CAUTIONCAUTION

Do Not remove socket head cap screws atDo Not remove socket head cap screws at

torque converter outer perimeter at thistorque converter outer perimeter at this

time.time.

InInststalall l DFDFT1T122229 9 ToTorqrque ue CoConvnvererteter r HoHoldldiningg

Bracket.Bracket.

Remove plug (1) and seal (2).Remove plug (1) and seal (2).   (See (See  “CHAPTER “CHAPTER

1177. .  DDEEALALER ER FFABABRIRICCATATEED D TTOOOLOLSS” ” oonn

page 383page 383.).)

FF

GDS3008CFMGDS3008CFM

GDS3009CFMGDS3009CFM

GDS3010CFMGDS3010CFM

11

22
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Install JDG1611 Mechanical Holding Tool to holdInstall JDG1611 Mechanical Holding Tool to hold

turbine shaft and remove cap screw (1).turbine shaft and remove cap screw (1).

  

CAUTIONCAUTION

Heavy componet use hoist. ApproximateHeavy componet use hoist. Approximate

weight of torque converter is 60 kg (132 lb).weight of torque converter is 60 kg (132 lb).

InstInstall all 2816281696 96 LifLiftinting g DeviDevice ce (1) (1) and lift and lift tortorqueque

converter. Tip torque converter to drain remainingconverter. Tip torque converter to drain remaining

oil.oil.

SupSuppoport rt conconververteter r on on wowood od bloblocks cks to to prprototectect

converter hub.converter hub.

Position converter with hub up and remove shimsPosition converter with hub up and remove shims

(1).(1).

Remove stator shaft spacer ring (1).Remove stator shaft spacer ring (1).

GDS3011CFMGDS3011CFM

11

GDS3012CFMGDS3012CFM

11

GDS3013CFMGDS3013CFM

11

GDS3014CFMGDS3014CFM

11
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Remove Oil Pan and Control ValveRemove Oil Pan and Control Valve

1. 1. BoBolt lt (3(33 3 ususeded).).

2. 2. WaWashsher er (4 (4 ususeded).).

3. 3. CoCoppepper r WasWasheher r (3(33 3 useused)d)..

4. 4. BoBolt lt (4 (4 ususeded).).

5. 5. PaPan n GaGasksketet..

66. .  FiFilltteer.r.

77. .  O-O-RiRinngg..

Remove filter cover (8) and filter (6).Remove filter cover (8) and filter (6).

Remove oil pan (9) and discard copper washersRemove oil pan (9) and discard copper washers

(3).(3).

8. 8. FiFiltlter er CoCovever.r.

99. .  OiOil  l  PaPann..

10. 10. Oil Oil FilFiller ler PipPipe.e.

11. 11. SealSealing ing TapeTape..

12. 12. GroGrooved oved LocLock k Nut.Nut.

13. 13. Oil Oil DipsDipstick.tick.

NOTE:Oil fiNOTE:Oil fillerller pipe pipe shouldshould only bonly be removee removedd

when when necessarnecessary.y.

Remove oil filler tube (10) if necessary.Remove oil filler tube (10) if necessary.

GDS3015CFMGDS3015CFM

11

33

22

44

11

22

99

11
66

77

88

1212

1313

1010

1111
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Remove plug (1).Remove plug (1).

RemRemove ove wiwire re conconnecnectortors s (2)(2). . WirWire e coconnennectctoror

locatiolocation is n is not important.not important.

Remove input speed sensor (3) and shim(s) (4).Remove input speed sensor (3) and shim(s) (4).

  

CAUTIONCAUTION

The approximate weight of control valve isThe approximate weight of control valve is

25 kg (56 lb).25 kg (56 lb).

Transmission SpecificationTransmission Specification

Control VControl Valve Weialve Weight - - - - - ght - - - - - 25 kg (56 lb25 kg (56 lb) approxi) approximatemate

Remove control valve (3) and gasket (1) by eitherRemove control valve (3) and gasket (1) by either

prying up on reinforced tabs or using jack bolts.prying up on reinforced tabs or using jack bolts.

PositioPosition n transmisstransmission with ion with output shaft up.output shaft up.

1. 1. BoBolt lt (9 (9 ususeded).).

2. 2. BoBolt lt (3(30 0 ususeded).).

3. 3. WaWashsher er (3(39 9 ususeded).).

4. 4. CoContrntrol ol ModModule ule AsAssemsemblbly.y.

5. 5. ConControl trol ModulModule e ConConnectnector or X-17X-171.1.

6. 6. OutOutpuput t SenSensor sor CoConnnnectectoror..

7. 7. TraTransminsmissiossion n ConConnectnector.or.

8. 8. WaWashsher er (2 (2 ususeded).).

9. 9. BoBolt lt (2 (2 ususeded).).

RemRemove ove wiwire re conconnecnectotor r (7(7) ) frofrom m tratransmnsmississionion

case.case.

DisDisconconnenect ct ououtptput ut sensensor sor conconnenectctor or (6(6) ) andand

remove retarder resistor connector (5).remove retarder resistor connector (5).

NOTE:Bolt length and NOTE:Bolt length and locatiolocation.n.

Remove cap screws (1 and 2) to remove controlRemove cap screws (1 and 2) to remove control

module assembly (4).module assembly (4).

11

22

33

44

33

GDS3016CFMGDS3016CFM

88

22

33

22

33

22

33

44

11

33

99

77    66
55
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Remove Retarder ValveRemove Retarder Valve
..

Loosen bolts (2) and remove.Loosen bolts (2) and remove.

Remove retarder valve solenoid (1) and O-ring.Remove retarder valve solenoid (1) and O-ring.

ReRemomove ve papartrts s (3 - (3 - 8) and 8) and ininspspecect t fofor r wewear orar or

damage.damage.

22

11

22

33

4 4 55
66

66
77 88
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Remove Output Planetary and Clutch ElementRemove Output Planetary and Clutch Element

11. .  GGasaskeket.t.

2. 2. NeNeedledle e BeaBeariringng..

33.  .  SShhiimm..

44.  .  SShhiimm..

5. 5. OuOutptput ut CoCovever.r.

6. 6. BeBeararining.g.

77.  .  SSeeaall..

8. 8. OutpOutput ut PlaPlanetnetary ary CarrCarrierier..
99. .  PiPiststoonn..

10. 10. OutpOutput ut FlanFlange.ge.

11. 11. RetaRetainer iner PlatPlate.e.

1212. . BoBoltlt..

1313. . LoLock ck PlPlatate.e.

Remove output flange (10) Remove output flange (10) with puller.with puller.

ReRemomove ve cocovever r  (1(188) )  aannd d ddiiscscoonnnenect ct  wwiirree

connectors at output speed sensor.connectors at output speed sensor.

Remove output speed sensor (23).Remove output speed sensor (23).

1414. . BoBoltlt..

1515. . O-RO-Rining.g.

1616. . NuNutt..

1717. . WaWashesher.r.

18. 18. OutpOutput ut SensSensor or CoveCover.r.

1919. . O-RO-Rining.g.

2020. . BoBoltlt..

2121. . ShShim im (s)(s)..

2222. . O-RO-Rining.g.

23. 23. OutpOutput ut SpeSpeed ed SensSensor.or.

2424. . StStudud..

2525. . PPlulugg

  

CAUTIONCAUTION

If torque converter is remove, lifting deviceIf torque converter is remove, lifting device

281710 Lifting Device must be installed to281710 Lifting Device must be installed to

turbine shaft to prevent it from falling outturbine shaft to prevent it from falling out

after output planetary is removed.after output planetary is removed.

GDS3017CFMGDS3017CFM

33
22

11
   44

2525

1515

99
1515

55
1515

2525

1414 1515

2525

2222
2121    2020    1919

   1818
   1616

1717
2424

1313

1212
1111

2525
1010

77

66
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With torque converter removed and 281710 LiftingWith torque converter removed and 281710 Lifting

Device in place. InstaDevice in place. Installll DFT1231 Output AssemblyDFT1231 Output Assembly

Lift Bracket on output shaft.Lift Bracket on output shaft. (See (See “CHAPTER 17. “CHAPTER 17.

DEALER FABRICATED TOOLS” on page 383DEALER FABRICATED TOOLS” on page 383))

NOTE:Output speed sensor wires must beNOTE:Output speed sensor wires must be

disdisconnconnectected ed priprior or to to outpoutput ut covecoverr

removal.removal.

ReRemomove ve ououtptput ut cocovever r anand d plplananetetarary y cacarrrrieierr

assembly.assembly.

Remove Intermediate Housing andRemove Intermediate Housing and
Clutch ElementClutch Element

Remove parts (6 - 8) from sun gear shaft.Remove parts (6 - 8) from sun gear shaft.

Remove ring gear (24).Remove ring gear (24).

Remove parts (19 - 21).Remove parts (19 - 21).

Remove all clutch plates (22 and 23) and mark toRemove all clutch plates (22 and 23) and mark to

maintain correct order.maintain correct order.

Remove inner guide pins (18).Remove inner guide pins (18).

GDS3018CFMGDS3018CFM

66

88

77

GDS3019CFMGDS3019CFM

2424

GDS3020CFMGDS3020CFM

2020

1919

2121

GDS3021CFMGDS3021CFM

2323
   2222

GDS3022CFMGDS3022CFM

1818
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Remove sun gear shaft (1) and inner ring.Remove sun gear shaft (1) and inner ring.

Remove parts (1 - 3).Remove parts (1 - 3).

Tap outer edge of intermediate housing (15) withTap outer edge of intermediate housing (15) with

soft face hammer to loosen housing.soft face hammer to loosen housing.

Remove intermediatRemove intermediate e housing and carefully guidehousing and carefully guide

sensor wire harness sensor wire harness througthrough housing.h housing.

GDS3023CFMGDS3023CFM

11

GDS3024CFMGDS3024CFM

33

22

11

GDS3025CFMGDS3025CFM

1515
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Remove Center Planetary and ClutchRemove Center Planetary and Clutch
ElementsElements

Remove output sensor wire harness (1).Remove output sensor wire harness (1).

Remove thrust washer and sun gear (1).Remove thrust washer and sun gear (1).

Remove thrust washer (1). Thrust washer (1) mayRemove thrust washer (1). Thrust washer (1) may

remain attached to sun gear.remain attached to sun gear.

  

CAUTIONCAUTION

When lifting carrier with DFT1238 PlanetaryWhen lifting carrier with DFT1238 Planetary

Carrier Lifting Tool, carrier will be unstableCarrier Lifting Tool, carrier will be unstable

andand may fmay fallall causcausinging damadamage tge too plaplanetanetary ory orr

cause bodily injury.cause bodily injury.

UsinUsing g DFT1DFT1238 238 TraTransminsmissiossion n PlaPlanetanetary ry LifLiftingting

ToTool ol reremomove ve plplananetetarary y cacarrrrieier r twtwo o (1(1).).   (See  (See

““CHCHAPAPTETER R 1177. .  DEDEALALER ER FAFABBRIRICACATTEDED

TOOLS” on page 383TOOLS” on page 383).).

GDS3026CFMGDS3026CFM

11

GDS3027CFMGDS3027CFM

11

GDS3028CFMGDS3028CFM

11

GDS3029CFMGDS3029CFM

11
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Remove, mark and identify order of clutch F platesRemove, mark and identify order of clutch F plates

(1 and 2)(1 and 2)

..

RemovRemove e thruthrust st washwasher er (1). Thrus(1). Thrust t washwasher er maymay
remain attached to remain attached to planetarplanetary y carrier.carrier.

Remove compression springs (1), guide pins (2)Remove compression springs (1), guide pins (2)

and guide tubes (3).and guide tubes (3).

  

CAUTIONCAUTION

When lifting carrier with hooks, carrier willWhen lifting carrier with hooks, carrier will

be unstable and may be unstable and may fall causing damage tofall causing damage to

planetarplanetary y or cause or cause bodily injury.bodily injury.

Using DFT1238 remove Using DFT1238 remove planetplanetary carrier one.ary carrier one.

GDS3030CFMGDS3030CFM

11

22

GDS3031CFMGDS3031CFM

11

GDS3032CFMGDS3032CFM

22

33
11

GDS3033CFMGDS3033CFM
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Remove thrust washer (1). Thrust washer may beRemove thrust washer (1). Thrust washer may be

attached to planetary carrier one.attached to planetary carrier one.

Rotate and remove thrust ring (1).Rotate and remove thrust ring (1).

GDS3034CFMGDS3034CFM

11

GDS3035CFMGDS3035CFM

11
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Remove Clutch E ShaftRemove Clutch E Shaft

1. 1. ThThrurust st WaWashsherer..

2. 2. SnSnap ap RiRingng..

3. 3. ClClutcutch h PlPlatate e CaCarrirrier.er.

4. 4. NeNeedledle e BeaBeariring ng (2 (2 useused)d)..

55. .  SuSun n GGeeaarr..

6. 6. ThThrurust st WaWashsherer..

7. 7. LiLip p SeSeal al RiRingng..

8. 8. LiLip p SeSeal al RiRingng..

9. 9. ClClututch ch E E PiPiststonon..

1010. . SnaSnap p RinRing.g.

11. 11. SprSpring ing PlatPlate He Holdeolder.r.

12. 12. SprSpring ing PlaPlate.te.

13. 13. ThrThrust ust RingRing..

14. 14. InnInner Per Platlate (e (7 us7 used)ed)..

15. 15. OuteOuter Pr Platlate (7 e (7 used)used)..

2727. . Pin Pin (8 (8 useused).d).

GDS3036CFMGDS3036CFM

11

88

88

22

1010

33
   44

55

44

66

77

99

77

99

1111
1212

2727

1515

1414

1515
1414

1515

1414

1515
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ReRemomoveve, , mamark rk anand d ididenentitify fy orordeder r of of clclututch ch EE

plates.plates.

NOTE:NOTE:DuriDuring ng removremoval al do do not not allallow ow guidguidee

pins to drop into transmission.pins to drop into transmission.

Remove spring guide Remove spring guide centericentering pin ng pin (27).(27).

Remove spring plate holder (11) and spring plateRemove spring plate holder (11) and spring plate

(12).(12).

  

CAUTIONCAUTION

Wear eye and face protection before usingWear eye and face protection before using

compressed air. Cover transmission oilcompressed air. Cover transmission oil

ports with a cloth for protection fromports with a cloth for protection from

transmistransmission oil sion oil when using compressedwhen using compressed

air.air.

Remove clutch E piston (1).Remove clutch E piston (1).

Low air pressure may be applied to port (A) to aidLow air pressure may be applied to port (A) to aid
piston removal.piston removal.

Remove carrier (1).Remove carrier (1).

RemRemove ove thruthrust st washwasher er (1) (1) and and neeneedle bearindle bearingsgs

(2).(2).

RoRotatate te enend d of of snsnap ap riringngs s (1 (1 anand d 2) 2) to to nonotchtch

openiopening and ng and remove.remove.

GDS3037CFMGDS3037CFM

11

GDS3038CFMGDS3038CFM

AA

GDS3039CFMGDS3039CFM

11

GDS3040CFMGDS3040CFM

2211

GDS3041CFMGDS3041CFM

22

11
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Remove sun gear (1) with suitable driver.Remove sun gear (1) with suitable driver.

Remove Clutch C ShaftRemove Clutch C Shaft
..

1. 1. ThThrurust st WaWashsherer..

2. 2. NeNeedledle e BeaBeariringng..

3. 3. ClClutcutch h C C InpInput ut ShShaftaft..

4. 4. ThThrurust st WaWashsherer..

5. 5. NeNeedledle e BeaBeariring ng (2 (2 useused)d)..
6. 6. ClClutcutch h C C HolHollolow w ShaShaftft..

LifLift t anand d rorotattate e cluclutch tch C C shashaft ft (6) (6) alalignignining g inninnerer

plates to remove.plates to remove.

RemovRemove e neeneedle dle beabearinrings gs (5) (5) and and thruthrust st washwasherer

(4).(4).

Remove clutch C drive shaft (3).Remove clutch C drive shaft (3).

GDS3042CFMGDS3042CFM

11

GDS3043CFMGDS3043CFM

22

11

33
44

55
66

55

GDS3044CFMGDS3044CFM

66

GDS3045CFMGDS3045CFM

44

55

66

55

GDS3046CFMGDS3046CFM

33
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RemoRemove ve turturbine shaft bine shaft thrthrust ust washewasher r (1)(1). . ThruThrustst

washer may be attached to drive shaft.washer may be attached to drive shaft.

Remove clutch C drive shaft needle bearing (2)Remove clutch C drive shaft needle bearing (2)

ononly ly if if neeneededed d wiwith th ininterternanal l pupullller er D0D01061061A1AAA

Blind-Hole Puller Set.Blind-Hole Puller Set.

Remove Cover Plate and AuxiliaryRemove Cover Plate and Auxiliary
Drive GearsDrive Gears

Position transmission with front cover up to drainPosition transmission with front cover up to drain

remaining oil.remaining oil.

Remove cap screws (23, Remove cap screws (23, 24, and 25) n24, and 25) n oting lengtoting lengthh

and position.and position.

Remove auxiliaRemove auxiliary drive shaftry drive shaft retainretainers (28 and 29).ers (28 and 29).

Install DFT1230 Transmission Pump Cover Puller.Install DFT1230 Transmission Pump Cover Puller.

(See(See “DFT1230 TRANSMISSION PUMP COVER “DFT1230 TRANSMISSION PUMP COVER

PULLER” on page 395PULLER” on page 395))

Apply heat to cover at auxiliary drive shafts.Apply heat to cover at auxiliary drive shafts.

Evenly tighten puller to loosen cover and remove.Evenly tighten puller to loosen cover and remove.

  

CAUTIONCAUTION

Be Be carcarefuleful notnot toto damagdamage e frofrontnt covecoverr sealsealinging

surface when using surface when using auxilauxiliary shaft piary shaft p uller.uller.

GDS3047CFMGDS3047CFM

11

GDS3048CFMGDS3048CFM

22

2020

2121

2828

2929

2323

2424

2525

2626

3232

3333
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Use Use DFT1DFT1232 Auxili232 Auxiliary Drive ary Drive Pin PullePin Puller r (34(34) ) toto

remoremove ve auxiauxilialiary ry shashafts fts from drive from drive geargears.s.   (See  (See

“DFT1232 AUXILIARY DRIVE PIN PULLER” on“DFT1232 AUXILIARY DRIVE PIN PULLER” on

page 397page 397))

Attach 281710 Lifting Device Attach 281710 Lifting Device (35).(35).

Remove drive gears.Remove drive gears.

RemovRemove Input e Input Oil Oil ContrControl Body ol Body andand
Clutch ElementClutch Element

Remove oil intake pipe (10) and O-ring (9).Remove oil intake pipe (10) and O-ring (9).

  

CAUTIONCAUTION

Carefully remove cap screws (1, 11 and 13).Carefully remove cap screws (1, 11 and 13).

Do Not damage front cover seal surfaceDo Not damage front cover seal surface

during cap screw removal.during cap screw removal.

Carefully remove cap screws (1, 11, and 13).Carefully remove cap screws (1, 11, and 13).

Heat tranHeat transmission hsmission housing aousing at controlt control elementelement levellevel

to to 885°5° C (18C (185°5° F).F).

Using hoist and 281710 Lifting Device to removeUsing hoist and 281710 Lifting Device to remove

control control elementelement..

Place control plate on wooden blocks.Place control plate on wooden blocks.

Remove Clutch DRemove Clutch D

(See Disassemble and Assemble Clutch D in(See Disassemble and Assemble Clutch D in

this group).this group).

3434

3535

GDS3049CFMGDS3049CFM
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1111
1313

GDS3050CFMGDS3050CFM
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Disassemble and Assemble Torque ConverterDisassemble and Assemble Torque Converter

1. 1. CiCircrcuiuit t CoCovever.r.

22.  .  PPlluugg..

33.  .  SSeeaall..

4. 4. BaBall ll BeBeararining.g.

5. 5. SeSeal al RiRingng..

6. 6. SeSeal al RiRingng..

7. 7. PiPistston on PlPlatate.e.

8. 8. PiPistston on SpSpriringng..

9. 9. InnInner er CluClutch tch PlaPlate te (2 (2 usedused).).

10. 10. OuteOuter Clur Clutch Ptch Platlate (2 ue (2 used)sed)..

1111. . End End PlPlateate..

12. 12. GuidGuide Pe Pin in (12 (12 used)used)..

1313. . CaCap p ScrScrewew..

1414. . CaCap p ScrScrewew..

15. 15. SpaSpacer cer WasWasherher..

16. 16. ShiShim m WashWasher.er.

1717. . SnSnap ap RiRing.ng.

18. 18. TurTurbine bine CoverCover..

19. 19. SeleSelectivctive e ShiShim.m.

20. 20. HouHousinsing g WashWasher.er.

21. 21. ThrThrust ust RollRoller Ber Beariearing.ng.

22. 22. ShaShaft ft WasheWasher.r.

23. 23. BeaBearinring g (2 (2 usedused).).

24. 24. WashWasher er (2 (2 Used)Used)..

2525. . StStatatoror..

26. 26. RolRoller ler CluClutch tch HubHub..

27. 27. CluClutch tch RollRoller (er (16 u16 used)sed)..

28. 28. ThrThrust ust BearBearing ing AssembAssembly.ly.

2929. . O-O-RiRing.ng.

30. 30. PumPump p DriDrive ve CoveCover.r.

31. 31. Cap Cap ScrScrew (ew (36 36 useused).d).

32. 32. WashWasher er (36 (36 usedused).).

3333. . WaWashesher.r.

3434. . PiPin.n.

33

22

11

44
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2222
2121

2020

1919

1212

1717

3333

66

55
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Support converter on wooden blocks and removeSupport converter on wooden blocks and remove

cap screw (31).cap screw (31).

  

CAUTIONCAUTION

Avoid striking converter circuit cover orAvoid striking converter circuit cover or

pump drive cover during separation. Aspump drive cover during separation. As

damage will result.damage will result.

Tighten 281696 Lifting Device to separate coverTighten 281696 Lifting Device to separate cover
(1) and pump drive cover (30).(1) and pump drive cover (30).

Remove and mark location of parts (19 - 22).Remove and mark location of parts (19 - 22).

Remove stator assembly (25) from turbine.Remove stator assembly (25) from turbine.

Remove bearing assembly (28) from stator.Remove bearing assembly (28) from stator.

Support stator, using press push roller clutch hubSupport stator, using press push roller clutch hub

(26) to remove bearing and washer (23 and 24)(26) to remove bearing and washer (23 and 24)

with clutch rollers (27) from stator.with clutch rollers (27) from stator.

UsUsining g prpresess s reremomove ve reremamaininining g bebeararining g anandd

washer (23 and 24).washer (23 and 24).

Using press remove clutch hub (26) from bearingUsing press remove clutch hub (26) from bearing

(23).(23).

With two levers remove turbine (18) from coverWith two levers remove turbine (18) from cover

(1).(1).

NOTE:Rectangular seal ring (17) has sharpNOTE:Rectangular seal ring (17) has sharp

edges. Wear edges. Wear protectprotective ive gloves.gloves.

RemovRemove e rectrectangangular seal ular seal rinring g (17(17) ) and removeand remove

bearing (4) using two levers.bearing (4) using two levers.

Remove plate (A) only if damaged with suitableRemove plate (A) only if damaged with suitable

driver.driver.

2323

2727

2626

2424

GDS3051CFMGDS3051CFM
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Remove bolts (13) and end plate (11).Remove bolts (13) and end plate (11).

Remove clutch plates (8 - 10) and pins (12).Remove clutch plates (8 - 10) and pins (12).

HolHold d pispiston (7) ton (7) with pliewith pliers rs and tap and tap circcircuit coveruit cover

lightly with soft faced hammer.lightly with soft faced hammer.

Remove piston seal (5 and 6).Remove piston seal (5 and 6).

Lubricate and install piston seals (5 and 6). SealLubricate and install piston seals (5 and 6). Seal

(5) may need to be stretched slightly to make a(5) may need to be stretched slightly to make a

snug fit in piston groove.snug fit in piston groove.

Lubricate and install plate piston (7). Piston mustLubricate and install plate piston (7). Piston must

be ibe insertednserted withoutwithout tiltintilting sealsg seals and pand positioneositioned witd withh

piston face in contact with bottom of circuit cover.piston face in contact with bottom of circuit cover.

CheCheck ck inneinner r and and outeouter r platplates es for distorfor distortiotion n witwithh

straight edge.straight edge.

GDS3052CFMGDS3052CFM

13131111

GDS3053CFMGDS3053CFM
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Install spring plate (8) with convex side to pistonInstall spring plate (8) with convex side to piston

and insert pins (12).and insert pins (12).

NOTNOTE:IE:Innenner r plplatate e facfacing ing musmust t nonot t shshowow

wear, distortion wear, distortion or or discoldiscoloration.oration.

DiDissasassesembmblle e aand nd AsAssseembmble le ToTorqrqueue
Converter Converter SpecificSpecificationation

Torque Converter Clutch Plate Flatness- - - - - - - - - - -Torque Converter Clutch Plate Flatness- - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.3 m0.3 mm (0.01m (0.012 in.2 in.) Maxi) Maximummum

Torque Converter Inner Plate Tooth Wear Distance- - -Torque Converter Inner Plate Tooth Wear Distance- - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.2 m0.2 mm (0.00m (0.008 in.8 in.) Maxi) Maximummum

Apply a thin layer of oil to clutch plates (9 and 10)Apply a thin layer of oil to clutch plates (9 and 10)

and install in alternating order. Outer plate notchand install in alternating order. Outer plate notch

must be placed over pins (12).must be placed over pins (12).

Position and install end plate (11) with bolts (13).Position and install end plate (11) with bolts (13).

DiDisasassssememblble e anand d AsAssesembmblle e ToTorrququee
Converter Converter SpecificatiSpecificationon

Torque Converter End Plate Bolt Torque - - - - - - - - - -Torque Converter End Plate Bolt Torque - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 35 Nm (35 Nm (26 lb26 lb-f-ft)t)

NOTE:Outer plates are supplied in 3.5 mmNOTE:Outer plates are supplied in 3.5 mm

(0.138 in.) and 4.0 mm (0.157 in.). Use(0.138 in.) and 4.0 mm (0.157 in.). Use

a combination of outer plate sizes toa combination of outer plate sizes to

adjust clearance.adjust clearance.

..

Measure clutch plate clearance between end plateMeasure clutch plate clearance between end plate

and inner plate. Use a combination of outer plateand inner plate. Use a combination of outer plate

sizes to adjust clearance.sizes to adjust clearance.

DiDisasassssememblble e anand d AsAssesembmblle e ToTorrququee
Converter Converter SpecificatiSpecificationon

TTorque Converter Clutch Plate Clearance Clearance orque Converter Clutch Plate Clearance Clearance --

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 0.5 - 1.0.5 - 1.1 mm (0.02 - 0.1 mm (0.02 - 0.043 in043 in.).)

GDS3053CFMGDS3053CFM

1010

1212

99

88

77
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If removed install turbine plate (A) as shown withIf removed install turbine plate (A) as shown with

suitable driver. Secure turbine plate at four evenlysuitable driver. Secure turbine plate at four evenly

spaced locations with punch.spaced locations with punch.

Install bearing (4) with driver.Install bearing (4) with driver.

NOTE:Rectangular seal ring (17) has sharpNOTE:Rectangular seal ring (17) has sharp

edges. Wear edges. Wear protectprotective gloves.ive gloves.

Install rectanguInstall rectangular seal lar seal ring (17).ring (17).

NOTE:ClutcNOTE:Clutch inner h inner plate teeth must plate teeth must engageengage

turbine. Ensure clutch plate teeth areturbine. Ensure clutch plate teeth are
nnoot  t  ddaammaaggeed  d  dduurriinng  g  ttuurrbbiinnee

installation.installation.

Position teeth of clutch inner plates even to eachPosition teeth of clutch inner plates even to each

other. To engage turbine, rotate turbine back andother. To engage turbine, rotate turbine back and

forth to engagforth to engage clutch teeth.e clutch teeth. It maybe necessary toIt maybe necessary to

gently tap turbine with soft faced hammer to insuregently tap turbine with soft faced hammer to insure

turbinturbine e has made has made contact with bearing.contact with bearing.

Position stator (25) in press with JDG1628 StatorPosition stator (25) in press with JDG1628 Stator

Bearing Support.Bearing Support.

Install washer (24) and bearing (23) using 281708Install washer (24) and bearing (23) using 281708

and press.and press.

Support stator with bearing and place roller clutchSupport stator with bearing and place roller clutch

huhub b (2(26) 6) llonongeger r cocolllalar r inintto o bebearariingng. . UsUsiningg

JDG1JDG1628 and 628 and prepress ss push rollepush roller r cluclutch hub tch hub intintoo

stator and bearing assembly.stator and bearing assembly.

InstalInstall l rollerrollers s in stator.in stator.

Support stator to install second washer (24) andSupport stator to install second washer (24) and

bearing (23) using 281708 and press.bearing (23) using 281708 and press.

44

1717

1818
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Install bearing (28) in pump drive cover (30).Install bearing (28) in pump drive cover (30).

Install stator with long collar of roller down.Install stator with long collar of roller down.

NOTE:Shim (19) is not installed to measureNOTE:Shim (19) is not installed to measure

stator thrust bearing stator thrust bearing clearancclearance.e.

InstallInstall washers awashers and bend bearing (aring (20 -20 - 22).22). Do noDo not instat installll

shim (19) at this time.shim (19) at this time.

NOTNOTE:TE:Torqorque ue conconververtotor r gagaskesket t mumust st bebe

included in the measuring proses.included in the measuring proses.

Place measuring plate and bar on sealing surfacePlace measuring plate and bar on sealing surface
of pump drive cover. Measuring bar must not restof pump drive cover. Measuring bar must not rest

on stator.on stator.

With depth gauge measure and record distanceWith depth gauge measure and record distance

from measuring bar to pump drive sealing surface.from measuring bar to pump drive sealing surface.

Record as Record as dimensidimensionon A A..

MeasMeasure ure distdistancance e from measurfrom measuring bar ing bar to to stastatortor

thrust bearing washer (22). Record as dimensionthrust bearing washer (22). Record as dimension

BB..

Subtract Subtract dimensidimensionon    BB   from   from dimedimensionsionn    AA    andand

record as dimensionrecord as dimension C C.. (A-B) = C (A-B) = C

Place measuring plaPlace measuring platestes and bar on sealing surfaceand bar on sealing surface

of circuit cover (1). Measuring bar must nof circuit cover (1). Measuring bar must n ot rest onot rest on

turbine.turbine.

With depth gauge measure and record distanceWith depth gauge measure and record distance

frfrom om memeasasururining g babar r to to cicircrcuiuit t cocovever r sesealaliningg

surface. Record as dimensionsurface. Record as dimension D D..

2828    3030

2222

2121
2020

1919

AA
GDS3057CFMGDS3057CFM
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Measure distaMeasure distance from measuring bar to shimnce from measuring bar to shim (19)(19)

contact surface on turbine cover (18). Record ascontact surface on turbine cover (18). Record as

dimensiondimension  E E..

Subtract Subtract dimensiodimensionn    EE   fro  from m dimedimensionsionn    DD    andand

record as dimensionrecord as dimension  F F.. (D-E) = F (D-E) = F

Thrust bearing clearance is 0.1 - 0.3 mm (0.004 -Thrust bearing clearance is 0.1 - 0.3 mm (0.004 -

0.012 in.)0.012 in.). Average cleara. Average clearance is 0.2 mmnce is 0.2 mm (0.008 in.)(0.008 in.)

dimension H.dimension H.

DiDissasassesembmblle e aand nd AsAsssememblble e ToTorqrqueue
Converter Converter SpecificatSpecificationion

StStatoator Thrust Ber Thrust Bearinaring Cleag Clearanrance ce - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.1 - 0.0.1 - 0.3 mm (0.03 mm (0.004 - 0.004 - 0.012 in.12 in.))

To determine shim size To determine shim size subtract dimension F fromsubtract dimension F from

dimension C and record as dimension G. (C-F) =dimension C and record as dimension G. (C-F) =

GG

Subtract average thrust bearing clearance H fromSubtract average thrust bearing clearance H from

dimension G. This will give dimension G. This will give shim (19) size shim (19) size neededneeded..

(G-H) = shim size(G-H) = shim size

PlPlace ace corcorrecrect t shishim m and and washwasher er (2(20) 0) in in turturbibinene

cover with chamfer side of washer toward shim.cover with chamfer side of washer toward shim.

Apply thin layer of oil to bearing (21) and installApply thin layer of oil to bearing (21) and install

with washer (22).with washer (22).

Position stator and bearing (28) on turbine pumpPosition stator and bearing (28) on turbine pump

cover.cover.

Install O-ring (29).Install O-ring (29).

InstalInstalll two guitwo guide pins to de pins to assemble ciassemble circuit coverrcuit cover andand

pump drive cover.pump drive cover.

Fit cap screws and tighten.Fit cap screws and tighten.

DiDisasassssememblble e anand d AsAssesembmblle e ToTorqrquueeConverter Converter SpecificaSpecificationtion

Torque Converter Cap Screws Torque - - - - - - - - - - - -Torque Converter Cap Screws Torque - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - 35 Nm (235 Nm (26 lb-6 lb-ftft))

EE

GDS3060CFMGDS3060CFM

GDS3061CFMGDS3061CFM

GDS3062CFMGDS3062CFM
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1. 1. ComComprepressessed d AiAir r UnUnit.it.

2. 2. ShShutut-O-Off ff VaValvlve.e.

3. 3. SaSafefety ty VaValvlve.e.

4. 4. WaWatter er TTanank.k.

5. 5. TorqTorque ue ConConvertverter er AssemAssemblybly..

  

CAUTIONCAUTION

Heavy Component use hoist. TheHeavy Component use hoist. The

approximate weight of torque converter isapproximate weight of torque converter is

60 kg (132 lb).60 kg (132 lb).

InsInstatall ll JDGJDG161620 20 ToTorqrque ue CoConvenverterter r LeLeakaakagege

Check Adapter (6) in converter opening.Check Adapter (6) in converter opening.

Attach retaining nut (9) to JDG1620.Attach retaining nut (9) to JDG1620.

Set regulated air pressure to 250 kPa (2.5 bar) (36Set regulated air pressure to 250 kPa (2.5 bar) (36

psi) and connect to inlet of JDG1620.psi) and connect to inlet of JDG1620.

6. 6. JDJDG G 161620 20 ToTorrquque e CoConvnverertter er LeLeakakagagee

Check Check AdapterAdapter..

7. 7. Air Air PrePressussure re ReRegulgulatoator.r.

8. 8. CoComprmpressessed ed Air Air HoHose.se.

9. 9. ReRetataininining g NuNut.t.

NOTE:Water in test tank should be 2NOTE:Water in test tank should be 20°0° CC

(6(68°8° F) and be mixed with antifreezeF) and be mixed with antifreeze

at a ratio of 1:120.at a ratio of 1:120.

UsiUsing ng hohoisist t lowlower er conconververteter r ininto to tantank k of of watwaterer

mixed with antifreeze at a ratio of 1:120.mixed with antifreeze at a ratio of 1:120.

WitWith h air air prpressessurure e apapplplied ied conconververter ter shoshoululd d bebe
completely air tight.completely air tight.

Use compressed air to dry torque converter andUse compressed air to dry torque converter and

apply thin layer of oil to pump drive gear.apply thin layer of oil to pump drive gear.

GDS3063CFMGDS3063CFM
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Disassemble and Assemble Shift Control ValveDisassemble and Assemble Shift Control Valve

1. 1. ShShifift t ConControtrol l BodBody.y.

2. 2. ConConververter ter DrDrain ain ValValve.ve.

3. 3. SpSpriring ng PlPlatate.e.

4. 4. CaCap p scscrerew.w.

5. 5. IntInterermedmediatiate e PlPlateate..

6. 6. MaManinifofold ld BlBlocock k A.A.

77.  .  CCoovveerr..

8. 8. CaCap p ScrScrew ew (1(15 5 useused).d).

9. 9. ChChececk k BaBallll..
1010. . GaskGasket.et.

11. 11. ManiManifolfold d BloBlock ck B.B.

1212. . CoCoverver..

1313. . CaCap p ScrScrewew..

1414. . CaCap p ScrScrewew..

1515. . GaskGasket.et.

16. 16. ThrottlThrottle e Pressure Pressure Valve.Valve.

17. 17. Wire Wire HarnHarness.ess.

18. 18. ConvConverteerter Prr Pressuessure Vare Valvelve..

1919. . WasWasherher..

20. 20. DebrDebris Mais Magnegnet (t (4 Use4 Used).d).

2121. . PlPlugug..

2222. . CaCap p ScScrerew.w.

2323. . CaCap p ScScrerew.w.

24. 24. InInput put SpeSpeed ed SensSensor.or.

2525. . ShShimim..

2626. . CaCap p ScScrerew.w.

2727. . O-RO-Rining.g.

2828. . CaCap p ScScrerew.w.

2929. . WaWashesher.r.
30. 30. F2 F2 ValValve ve BloBlock.ck.

31. 31. CluClutch tch A SA Solenolenoid.oid.

32. 32. CluClutch tch C SC Soleolenoidnoid..

33. 33. CluClutch tch WK WK SolSolenoienoid.d.

34. 34. CluClutch tch F F SoleSolenoinoid.d.

35. 35. CluClutch tch B SB Solenolenoid.oid.

36. 36. CluClutch tch E SE Solenolenoid.oid.

37. 37. CluClutch tch D SD Soleolenoidnoid..

38. 38. F2 F2 SolSolenoenoid.id.

39. 39. RetarRetarder der SolenoiSolenoid d Valve.Valve.

2828

2929

1717
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3030    2727
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DiscoDisconnecnnect t and and remoremove ve wirwire e harnharness ess (17(17) ) andand

input speed sensor input speed sensor (24).(24).

Remove converter drain valve parts (2 - 4).Remove converter drain valve parts (2 - 4).

ReRemomove ve reretatardrder er sosolelenonoid id (3(39) 9) anand d ththrorottttlele

pressure valve (16).pressure valve (16).

Remove F2 valve block (30) and debris magnetsRemove F2 valve block (30) and debris magnets

(20).(20).

Remove solenoids (31 - 38).Remove solenoids (31 - 38).

Remove cap screws (8) and manifold block A (6).Remove cap screws (8) and manifold block A (6).

RemRemove cap ove cap scrscrews ews (1(13 3 anand d 14) 14) anand d manmanififololdd

block B (11).block B (11).

Remove intermediate plate (5).Remove intermediate plate (5).

Tap converter pressure valve (18) with soft faceTap converter pressure valve (18) with soft face

hahammemmer r to to expexpose ose snasnap p riring ng anand d reremovmove. e. TaTapp

valve out of body in opposite direction.valve out of body in opposite direction.

DisassemblDisassemble e throttlthrottle e pressure valve (16). pressure valve (16). Inspect,Inspect,

clean and assemble parts (40 - 43).clean and assemble parts (40 - 43).

DisaDisassemssemble ble F2 F2 valvalve ve (30(30). ). InspInspect, clean ect, clean andand

assemble parts (44 - 46).assemble parts (44 - 46).

DiDisasassssememblble e anand d AsAssesembmblle e ToTorrququee
Converter Converter SpecificatiSpecificationon

F2 VaF2 Valve Pllve Plug Tug Torquorque e - - - - - - - - - - - - - - - - - - - - - - - - 35 Nm (26 lb-35 Nm (26 lb-ftft))

4040 AA1616

1616434342424141

4141
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46464545
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6. 6. ManManififolold d BlBlock ock A A AssAssembembly.ly.

31. 31. ManiManifolfold A d A HousiHousing.ng.

32. 32. PistPiston on (4 (4 usedused).).

3333. . SpSpriring.ng.

3434. . SpSpriring.ng.

35. 35. SpriSpring ng (2 (2 usedused).).

36. 36. WashWasher er (4 (4 usedused).).

37. 37. PistPiston on (4 (4 usedused).).

3838. . GaskGasket.et.

3939. . CoCoverver..

40. 40. Cap Cap screscrew (w (9 u9 used)sed)..41. 41. ManiManifolfold d A A BodyBody..

4242. . O-O-RinRing.g.

4343. . ChCheck eck BalBall.l.

44. 44. BushBushing ing (4 (4 usedused).).

45. 45. O-RiO-Ring ng (4 (4 usedused).).

  

WARNINGWARNING

Mark and Mark and notnote e localocation of tion of all componall componentsents

for correct location. Components are for correct location. Components are similarsimilar

and are not to be interchanged.and are not to be interchanged.

Remove solenoids (60).Remove solenoids (60).

4646. . PiPin n (4 (4 useused)d)..

47. 47. WashWasher er (4 (4 usedused).).

48. 48. SnaSnap p Ring Ring (4 (4 useused).d).

49. 49. PistPiston on (4 (4 usedused).).

50. 50. OriOrifice fice (2 (2 usedused).).

5151. . OrOrifificeice..

5252. . OrOrifificeice..

53. 53. SprSpring ing (4 (4 usedused).).

5454. . GasGasketket..

5555. . CoCoverver..

56. 56. PistPiston on (4 (4 usedused).).
57. 57. SprSpring ing (4 (4 usedused).).

58. 58. Cap Cap ScreScrew (w (5 5 used)used)..

59. 59. Cap Cap ScrScrew (ew (11 11 useused).d).

60. 60. SolSolenoenoid id (4 (4 useused).d).

61. 61. Cap Cap screscrew (w (8 u8 used)sed)..

  

CAUTIONCAUTION

Manifold block cover (39 and 55) are underManifold block cover (39 and 55) are under

spring tension. Remove cap screws slowlyspring tension. Remove cap screws slowly

and evenly to release spring tension.and evenly to release spring tension.

NONOTETE:Gu:Guidide e pipins ns mamay y aiaid d reremovmoval al anandd

instainstallallation tion of of covcovers ers undeunder r sprspringing

tension.tension.

66

4040

3939    3838    3232

3535

3636

3636

3737

3737

5252    5050

3131

5151

5050

4545
4444 4848

4747    4646

4242

4949
5353

4343

5656

5757

5959 5858

6060

6161

4141

5454

5555
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Remove manifold block covers (39 and 55) withRemove manifold block covers (39 and 55) with

care. Covers are under spring tension.care. Covers are under spring tension.

MaMarrk k aannd  d  nno to te  e  llooccaattiioon  n  oof  f  ccoompmpoonneennttss..

CoCompmpononenentts s arare e sisimimillar ar anand d arare e nonot t to to bebe

interchanged.interchanged.

DisaDisassembssemble le manimanifolfold d compocomponentnents. s. CleaClean n andand

inspect for wear or damage.inspect for wear or damage.

Clean and inspect orifices (50 - 52).Clean and inspect orifices (50 - 52).

If If neneedeeded d ororifificeices s can be can be reremovmoved ed witwith h a a benbentt

punch.punch.

Orifices must secured in place at two points 90Orifices must secured in place at two points 90

degrees apart with a punch.degrees apart with a punch.

LubricatLubricate e and assemble and assemble manifolmanifold d componencomponents.ts.

Using guide pins install gaskets (38 and 54) andUsing guide pins install gaskets (38 and 54) and

covers (39 and covers (39 and 55). Compress springs and tighten55). Compress springs and tighten

cap screws.cap screws.

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

ManiManifold Cfold Coveover Cap Screr Cap Screw Tw Torquorque e - - - - - - - - - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - 9.9.5 Nm (84 l5 Nm (84 lb-b-inin.).)

InstallInstall guide pins and intermediguide pins and intermediate plate (5) to ate plate (5) to ShiftShift

control body (1).control body (1).

Measure diameter of check ball (43).Measure diameter of check ball (43).

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

WC Port CWC Port Check Baheck Ball Dill Diametameter er - - - - - - - - - - 5 mm (0.195 mm (0.197 in.7 in.))

Install manifold block A (6) and check ball (43).Install manifold block A (6) and check ball (43).

InInstastall ll gagaskesket t (1(10) 0) anand d covcover er (7)(7). . TiTightghten en capcap

screws.screws.

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

ManifolManifold A Cap Scd A Cap Screw Trew Torque orque - - - - - - - - 9.5 Nm (9.5 Nm (84 lb-in84 lb-in.).)

5050    5151    5252    5050

1155

4343
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11. 11. ManiManifolfold Bld Block B ock B AsseAssemblymbly..

62. 62. ManiManifolfold B d B HousiHousing.ng.

63. 63. PistPiston on (4 (4 usedused).).

6464. . StoStop p (3 (3 useused)d)..

65. 65. SpriSpring ng (3 (3 usedused).).

6666. . SpSpriring.ng.

67. 67. WashWasher er (4 (4 usedused).).

68. 68. PistPiston on (4 (4 usedused).).

6969. . GaskGasket.et.

7070. . CoCoverver..

71. 71. BolBolt t (9 (9 usedused).).

72. 72. ManiManifolfold d B B BodyBody..
7373. . O-O-RinRing.g.

7474. . NoNot t UsUsed.ed.

75. 75. BushBushing ing (4 (4 usedused).).

  

WARNINGWARNING

Mark and Mark and notnote e localocation of tion of all componall componentsents

for correct location. Components are for correct location. Components are similarsimilar

and not to be interchanged.and not to be interchanged.

Remove solenoids (89).Remove solenoids (89).

76. 76. O-RiO-Ring ng (4 (4 usedused).).

7777. . PiPin n (4 (4 useused)d)..

78. 78. WashWasher er (4 (4 usedused).).

79. 79. SnaSnap p Ring Ring (4 (4 useused).d).

80. 80. PistPiston on (4 (4 usedused).).

81. 81. OriOrifice fice (4 (4 usedused).).

82. 82. SprSpring ing (4 (4 usedused).).

83. 83. PistPiston on (4 (4 usedused).).

84. 84. SprSpring ing (4 (4 usedused).).

8585. . GasGasketket..

8686. . CoCoverver..

87. 87. BolBolt t (5 (5 usedused).).
88. 88. BolBolt t (11 (11 usedused).).

89. 89. SolSolenoenoid id (4 (4 useused).d).

9090. . CaCap p ScScrerew.w.

  

CAUTIONCAUTION

Manifold block cover (70 and 86) are underManifold block cover (70 and 86) are under

spring tension. Remove cap screws slowlyspring tension. Remove cap screws slowly

and evenly to release spring tension.and evenly to release spring tension.

NONOTETE:Gu:Guidide e pipins ns mamay y aiaid d reremovmoval al anandd

instainstallallation tion of of covcovers ers undeunder r sprspringing

tension.tension.

8787

1111

8888

8585

8686
8989

8484

9090

9090

8989

8484

8383

8383

7272

8282
   8080

7777

7878

7979
7575    7676

8181

8282

8080    7777

7878    7979

7575
7676

7373

6262

6868

6767

6464

6666

6363

6969

7070 7171
6565
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Remove manifold block covers (70 and 86) withRemove manifold block covers (70 and 86) with

care. Covers are under spring tension.care. Covers are under spring tension.

MaMarrk k aannd  d  nno to te  e  llooccaattiioon  n  oof  f  ccoompmpoonneennttss..

CoCompmpononenentts s arare e sisimimillar ar anand d arare e nonot t to to bebe

interchanged.interchanged.

DisaDisassembssemble le manimanifolfold d compocomponentnents. s. CleaClean n andand

inspect for wear or damage.inspect for wear or damage.

Orifices are replaced similar to manifold A.Orifices are replaced similar to manifold A.

LubricatLubricate e and assemble and assemble manifolmanifold d componencomponents.ts.

Using guide pins place gaskets (69 and 85) andUsing guide pins place gaskets (69 and 85) and

covers (70 and covers (70 and 86). Compress springs and tighten86). Compress springs and tighten

cap screws.cap screws.

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

ManiManifold Cfold Coveover Bolt Tr Bolt Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - 9.9.5 Nm (84 l5 Nm (84 lb-b-inin.).)

..

Using guide pins install manifold block B.Using guide pins install manifold block B.

InstInstall gasket (15) all gasket (15) and and covecover r (12)(12). . TighTighten capten cap

screws.screws.

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve

SpecificationSpecification
ManiManifold B Bfold B Bolt Tolt Torqorque- - ue- - - - - - - - - - - - - - - - - - 9.5 Nm (89.5 Nm (84 lb-4 lb-in.)in.)

Install F2 valve block (30) and throttle pressureInstall F2 valve block (30) and throttle pressure

valve (16).valve (16).

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

F2 VF2 Valvalve Bloce Block Bolt Tk Bolt Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 9.9.5 Nm (85 Nm (84 lb4 lb-in-in.).)

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

Throttle Pressure Valve Bolt Torque - - - - - - - - - - - - -Throttle Pressure Valve Bolt Torque - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 9.9.5 Nm (85 Nm (84 lb4 lb-in-in.).)

Install solenoids 16 and (31 - 39).Install solenoids 16 and (31 - 39).

Disassemble and Assemble Control ValveDisassemble and Assemble Control Valve
SpecificationSpecification

SolenoSolenoid Cap Scid Cap Screw Trew Torque- - - - - - orque- - - - - - 5.5 Nm (45.5 Nm (49 lb-in9 lb-in.).)

Install wire harness (17) Install wire harness (17) and connect and connect solenosolenoids.ids.

1212

3030

1515

1616

3838    3737

3636

3535

1717

3333

3232

3131

3434

3939

1616

AA
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Assemble Retarder ValveAssemble Retarder Valve

Assemble parts (3 - 8).Assemble parts (3 - 8).

Install retardInstall retarder er valve solenoid (1) valve solenoid (1) and O-ring.and O-ring.

Install Retarder Valve SpecificationInstall Retarder Valve Specification

Retarder Solenoid Torque - - - - - - - - - - - - - - - - - - - - -Retarder Solenoid Torque - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - 23 Nm (23 Nm (204 l204 lb-b-in.in.))

88
66

77

33    44    55    66

11
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CAUTIONCAUTION

Do not damage shaft face when removingDo not damage shaft face when removing

bearingbearings. Use s. Use suitable pressure disc onsuitable pressure disc on

shaft.shaft.

Support output cover. Using press push planetarySupport output cover. Using press push planetary
carrier (10) from output cover.carrier (10) from output cover.

NOTNOTE:RE:Remoemove ve bebeararing ing rarace ce frofrom m outoutputput

ccovoveer r oonlnly y whwheen n bebeaarrinings gs aarree

replaced.replaced.

Remove seal (4) and outer bearing (24).Remove seal (4) and outer bearing (24).

Remove shims (23).Remove shims (23).

ReRemomove ve bubushshining g (2(22) 2) anand d bebeararining g (2(21) 1) wiwithth

suitable puller.suitable puller.

InInspspecect t anand d rereplplacace e bebeararinings gs anand d raraceces s asas

needed.needed.

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Heat output cover to approximately 8Heat output cover to approximately 85°5° C (18C (185°5° F)F)

and remove bearing races at grooves in housing.and remove bearing races at grooves in housing.

Use press to remove bearing from shaft.Use press to remove bearing from shaft.

Remove thrust ring (8).Remove thrust ring (8).

Remove needle bearing (16) Remove needle bearing (16) with suitable puller.with suitable puller.

NOTNOTE:MeasE:Measure ure plaplanetanetary ry pinpinion ion end end plaplayy

befbefore ore didisassassesemblmbly. y. DisDisasassemsemblblyy

reqrequiuired red onlonly y if if worworn n or or damdamageaged.d.

Planetary pinions must be replacedPlanetary pinions must be replaced
as a set.as a set.

Measure planetarMeasure planetary pinion y pinion end play.end play.

DiDisasassssememblble e aannd d AsAssseembmblle e OuOuttpuputt
PlanetarPlanetary y SpecificatiSpecificationon

CaCarrierrier Pinir Pinion Enon End Plad Play y - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.5 - 1.0.5 - 1.2 mm (0.02 mm (0.02 - 0.042 - 0.047 in.7 in.))

Planetary pinions are replace as a set.Planetary pinions are replace as a set.

Carefully drive roll pins (15) into center of pinionCarefully drive roll pins (15) into center of pinion

shafts (11 and 17).shafts (11 and 17).

Drive pinion shafts from carrier (10) and removeDrive pinion shafts from carrier (10) and remove
roll pins.roll pins.

GDS3064CFMGDS3064CFM

GDS3065CFMGDS3065CFM

1212

GDS3066CFMGDS3066CFM
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Remove parts (11 - 14) and (18 - 20). InspectRemove parts (11 - 14) and (18 - 20). Inspect

carrier (10) for wear or damage.carrier (10) for wear or damage.

InstInstall all needneedle le beabearing (16) ring (16) with with suitsuitable able dridriver.ver.

Secure bearing in carrier at three evenly spaceSecure bearing in carrier at three evenly space

locations.locations.

Install planetary pinion parts (11 - 14) and (18 -Install planetary pinion parts (11 - 14) and (18 -

20). Locate roll pin hole in pinion shaft with hole in20). Locate roll pin hole in pinion shaft with hole in

carrier.carrier.

Measure end play at all pinions.Measure end play at all pinions.

DiDissasassesembmblle e anand d AsAsssememblble e OuOuttpuputt
Planetary Planetary SpecificSpecificationation

Carrier Pinion End Play - - - - - - - - - - - - - - - - - - - - - -Carrier Pinion End Play - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - -0.5 - 1.2 mm (0.02 - 0.047 in.)- - - - - - - - - - - - - - - - - -0.5 - 1.2 mm (0.02 - 0.047 in.)

Drive new roll pin (15) into carrier until even withDrive new roll pin (15) into carrier until even with

carcarririer er sursurfafacece. . SecSecurure e rolroll l pin pin in in carcarririer er witwithh

punch.punch.

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

If removed heat output cover to 8If removed heat output cover to 85°5° C (18C (185°5° F) andF) and

install bearing (21 and 24) races.install bearing (21 and 24) races.

Clean and lightly lubricate bearings (21 and 24).Clean and lightly lubricate bearings (21 and 24).

PlPlacace e 2828161691 91 DeDevivice ce AdAdjujuststining g in in vivice ce wiwithth

bearing (21).bearing (21).

Place adjuster ring (A) with dowels extending atPlace adjuster ring (A) with dowels extending at
least 5 mm (0.197 in.) on adjuster tool.least 5 mm (0.197 in.) on adjuster tool.

NOTE:Output cover and bearings must beNOTE:Output cover and bearings must be

at at 220°0° C C (6(68°8° FF) )  dduuriring ng sshhiimm

adjustment adjustment proceduprocedure.re.

Place output cover on adjusting tool with bearingPlace output cover on adjusting tool with bearing

outer races outer races installinstalled.ed.

PlacPlace e bearbearing (24) ing (24) and washer of and washer of adjuadjustester r withwith

recess recess toward bearing.toward bearing.

Install adjuster cap screw and Install adjuster cap screw and tighttighten until bearingen until bearing

roller make contact with bearing race.roller make contact with bearing race.

Wrap a cord several times around output cover asWrap a cord several times around output cover as

shown and hook to spring balance.shown and hook to spring balance.

GDS3067CFMGDS3067CFM

2121

AA

GDS3068CFMGDS3068CFM
2424

GDS3069CFMGDS3069CFM

GDS3070CFMGDS3070CFM
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NOTE:If the pulling force is less than 8 N (2NOTE:If the pulling force is less than 8 N (2

lb)force, tighten cap screw to obtainlb)force, tighten cap screw to obtain

8 - 10 N (2 lb) force.8 - 10 N (2 lb) force.

If the pulling force is greater than 10If the pulling force is greater than 10

N N ((2 2 lblb) ) foforcrce, e, ththe e adadjujuststining g totoolol

dowel pins must be reset and startdowel pins must be reset and start

again.again.

Evenly pull spring balance to start output cover toEvenly pull spring balance to start output cover to

turn.turn. The pulling forcThe pulling force while cover is turning shoulde while cover is turning should

be 8 - be 8 - 10 N 10 N (2 lb) for(2 lb) force.ce.

DiDissasassesembmblle e aand nd AsAssesembmblle e OuOuttpuputt
Planetary Planetary SpecificatSpecificationion

OutpuOutput Shaft Beart Shaft Bearing Rolliing Rolling Drag Tng Drag Torque orque - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - 8 - 10 N (8 - 10 N (2 lb2 lb) for) forcece

  

CAUTIONCAUTION

CarefulCarefully remove ly remove output cover fromoutput cover from

adjusting tool. Dowel pins on adjustmentadjusting tool. Dowel pins on adjustment

ring must not be disturbed.ring must not be disturbed.

With rolling force obtained remove cap screw andWith rolling force obtained remove cap screw and

outoutput cover put cover not not disdisturturb b dowedowel l pinpins s in in adjadjustiustingng
ring.ring.

Remove adjustment tool.Remove adjustment tool.

Place adjusting ring on flat surface and measurePlace adjusting ring on flat surface and measure

adjustment ring height (A) as shown. Record asadjustment ring height (A) as shown. Record as

dimension (A).dimension (A).

Measure height of spacer bushing (22) and addMeasure height of spacer bushing (22) and add

bearing end float nominal thickness of 0.05 mmbearing end float nominal thickness of 0.05 mm

(0.002 in.). Record as dimension (B).(0.002 in.). Record as dimension (B).

DiDissasassesembmblle e aand nd AsAssesembmblle e OuOuttpuputt
Planetary Planetary SpecificatSpecificationion

OutOutput Shaput Shaft Beaft Bearinring Float Eng Float End Play d Play - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.00.02 - 0.07 m2 - 0.07 mm (0.0m (0.001 - 0.001 - 0.003 in.03 in.))

To determine shim (23) size. Subtract dimensionTo determine shim (23) size. Subtract dimension

(B) from dimension (A) (A-B) = shim size.(B) from dimension (A) (A-B) = shim size.

InstalInstall thrust l thrust ring (1).ring (1).

  

CAUTIONCAUTION

Wear protective gloves components will Wear protective gloves components will bebe

hot.hot.

Heat bearing (21) to 14Heat bearing (21) to 140°0° C (24C (240°0° F) and install toF) and install to

shouldshoulder er on output on output shaft.shaft.

InInstastall ll spaspacer cer busbushinhing g (2(22) 2) anand d shishim. m. LoLocatcatee

output cover on output shaft.output cover on output shaft.

AA

GDS3071CFMGDS3071CFM

GDS3072CFMGDS3072CFM

11

GDS3073CFMGDS3073CFM

2222

2121
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CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Heat bearing (24) to 14Heat bearing (24) to 140°0° C (28C (284°4° F) and install.F) and install.

Make sure Make sure bearbearing ing makemakes s contcontact with act with bearbearinging

race.race.

Apply a thin layer of liquid soap to output coverApply a thin layer of liquid soap to output cover

seal (4) surface. Apply a thin layer of petroleumseal (4) surface. Apply a thin layer of petroleum

 jelly  jelly to to inner inner seal seal surface surface and inand install stall using using 281695281695

Drifter.Drifter.

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Heat output flange to 14Heat output flange to 140°0° C (28C (284°4° F) and F) and instalinstall.l.

Install DFT1231 Output Assembly Install DFT1231 Output Assembly Lift Bracket.Lift Bracket.

DiDisasassssememblble e aand nd AsAssesembmble le OOututpuputt
Planetary Planetary SpecificatiSpecificationon

OutpuOutput Assembly Liftt Assembly Lifting Bracket Ting Bracket Torque orque - - - - - - - - - - - - - - - - -- - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 60 Nm (460 Nm (44lb4lb. -ft. -ft.).)

Disassemble and AssembleDisassemble and Assemble
Intermediate Housing and ClutchIntermediate Housing and Clutch
ElementElement

RemRemove ove cluclutch tch F F plplateates s if if not not reremovmoveded, , marmarkk
position and order of plates.position and order of plates.

Remove clutch F piston (9).Remove clutch F piston (9).

Remove clutch F piston seals (10 - 12).Remove clutch F piston seals (10 - 12).

Install seals and Install seals and piston.piston.

GDS3074CFMGDS3074CFM

2424

GDS3075CFMGDS3075CFM

44

GDS3076CFMGDS3076CFM

99

GDS3077CFMGDS3077CFM

1212

1111
1010
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Disassemble and Assemble Planetary One and TwoDisassemble and Assemble Planetary One and Two

1. 1. ClClutcutch h C C ShaShaft ft InpInput.ut.

2. 2. BuBushshining g SlSleeeeveve..

3. 3. ThThrurust st WaWashsherer..

4. 4. ClClutcutch h C C HolHollolow w ShaShaftft..

5. 5. BeBeararining g (2 (2 ususeded).).

6. 6. ThThrurust st WaWashsherer..

7. 7. BeBeararining g (2 (2 ususeded).).

8. 8. ThThrurust st WaWashsherer..

9. 9. PlPlananetetarary y AssAssembembly.ly.

10. 10. PlaPlanetanetary ry CarrCarrierier..

1111. . Sun Sun GeGearar..
1212. . SnSnap ap RiRing.ng.

1313. . SnSnap ap RiRing.ng.

14. 14. ThruThrust st WashWasher.er.

15. 15. PlaPlanetnetary ary One One AssemAssembly.bly.

16. 16. PlaPlanetanetary ry CarrCarrierier..

17. 17. PinPinion ion ShafShaft (5 t (5 usedused).).

1818. . NoNot t UsUsed.ed.

19. 19. BeaBearing ring (5 (5 useused).d).

20. 20. PinPinion ion (5 (5 usedused).).

21. 21. PinPinion ion PlatPlate (1e (10 us0 used)ed)..

2222. . RiRing ng GeaGear.r.

2323. . SnSnap ap RiRing.ng.

24. 24. ThrThrust ust WasheWasher.r.

25. 25. PlaPlanetanetary ry Two Two AssemAssembly.bly.

26. 26. PlaPlanetanetary ry CarrCarrierier..

27. 27. PinPinion ion ShaShaft (ft (5 us5 used).ed).

2828. . SnaSnap p RinRing.g.

29. 29. BeaBearinring (g (10 10 usedused).).

3030. . NoNot t UseUsed.d.

31. 31. PinPinion ion (5 (5 usedused).).

32. 32. PinPinion ion PlaPlate te (2 u(2 used)sed)..

33. 33. PinPinion ion PlaPlate te (2 u(2 used)sed)..

3434. . RiRing ng GeGear.ar.
3535. . SnaSnap p RinRing.g.

3636. . RiRing ng GeGear.ar.

37. 37. ThrThrust ust WasheWasher.r.

3838. . SuSun n GeaGear.r.

3939. . BeBeararining.g.

4040. . ShiShim m (s)(s)..

4141. . SpSpaceacer.r.

4242. . ShaShaftft..

4343. . BeBeararining.g.

4444. . RiRingng..

4545. . RiRingng..

4646. . ShShimim..

11

22

33

44
55

88

66

99

77

55

3737

1212    1313

1111

1010

1414

1616
   1717

   2121
   1919

   2121    2323
2222

1515

2020
2020

2424
   3434

3535

2626
3333

3131

3232
3131

2929
   2727

3232
3333

2828    3636

3838
   4646

4444
   4343

   4242    4040

4545    4141
   3939
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PlanetaPlanetary one ry one and two disassembly and and two disassembly and assemblyassembly

are sare similaimilar.r.

Planetary Carrier One and TwoPlanetary Carrier One and Two

NONOTETE:P:Pininioion n enend d plplay ay memeasasururememenent t isis

taken at pinion outer edge betweentaken at pinion outer edge between

carrier and thrust plate.carrier and thrust plate.

Check all planetary pinion end play and inspect forCheck all planetary pinion end play and inspect for

wear before dwear before d isassembly.isassembly.

Planetary may not need to be disassembled.Planetary may not need to be disassembled.

End play of all pinions is measured at pinion outerEnd play of all pinions is measured at pinion outer

edge between carrier and thrust plate.edge between carrier and thrust plate.

Disassemble and Assemble Planetary OneDisassemble and Assemble Planetary One
and Two Specificationand Two Specification

Planetary Pinion End Play 0.5 - 1.2 mm (0.02 - 0.047Planetary Pinion End Play 0.5 - 1.2 mm (0.02 - 0.047
in.)in.)

At At notnotched locatched locationions s move snap move snap ring (35) fromring (35) from

groove and hold to remove ring gear (34) fromgroove and hold to remove ring gear (34) from

planetary carrier (26). A plastic drift maybe used toplanetary carrier (26). A plastic drift maybe used to

remove ring gear.remove ring gear.

Remove peening in carrier at pinion shafts withRemove peening in carrier at pinion shafts with

suitable punch. Support carrier (26) and removesuitable punch. Support carrier (26) and remove

parts (27 - 31).parts (27 - 31).

NOTE:Ring gear (36) removal may not beNOTE:Ring gear (36) removal may not be

necessary.necessary.

At At ararrorow w pupush sh on on snsnap ap riring ng (2(23) 3) anand d lilift ft frfromom

groove.groove.
GDS3078CFMGDS3078CFM

2626

3434

3535

GDS3079CFMGDS3079CFM

2727

3131

2626

GDS3080CFMGDS3080CFM

2323
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Use plastic drift to remove ring gear (36).Use plastic drift to remove ring gear (36).

PlaPlanetanetary ry one one is is disadisassembssembled led simisimilar to lar to plaplanene

tary two.tary two.

Inspect , clean, lubricate and assemble parts (16 -Inspect , clean, lubricate and assemble parts (16 -

23) and (23 - 36).23) and (23 - 36).

8. Install plates (21, 32 and 33) with steel side to8. Install plates (21, 32 and 33) with steel side to

carrier.carrier.

Assemble planetary pinions with new pinion shaftsAssemble planetary pinions with new pinion shafts

(17 and 27).(17 and 27).

MeasMeasure end ure end play of play of all pinioall pinions ns at at pinpinion outerion outer

edge between carrier and edge between carrier and thrust plate.thrust plate.

DisassemblDisassemble and e and Assemble Planetary OneAssemble Planetary One
and Two Specificationand Two Specification

Planetary Pinion End Play- - - - - - - - - - - - - - - - - - - - -Planetary Pinion End Play- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.5 - 1.2 m0.5 - 1.2 mm (0.0m (0.02 - 0.042 - 0.047 in.)7 in.)

SuppSupport ort pinipinion on shashafts fts with with JDG16JDG1624 24 PlaPlanetanetaryry

Gear Pin Support at arrow and secure planetaryGear Pin Support at arrow and secure planetary

one pinion shafts with 281714 Punch.one pinion shafts with 281714 Punch.

Secure planetary two pinion shafts with 281715Secure planetary two pinion shafts with 281715

Punch.Punch.

Align ring gear (22) with carrier (16). Using pressAlign ring gear (22) with carrier (16). Using press

push ring gear into carrier and install snap ring (23push ring gear into carrier and install snap ring (23

See next figure) with end gap at opening in ringSee next figure) with end gap at opening in ring

gear.gear.

Snap ring must Snap ring must be engage be engage in groove completelyin groove completely..

GDS3081CFMGDS3081CFM

3636

GDS3082CFMGDS3082CFM

GDS3083CFMGDS3083CFM

GDS3084CFMGDS3084CFM

2222

1616

GDS3085CFMGDS3085CFM

2323
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Install planetary two ring gears (34 and 36) withInstall planetary two ring gears (34 and 36) with

snap rings (28 and 35) similar to planetary one.snap rings (28 and 35) similar to planetary one.

Disassemble and Assemble AuxiliaryDisassemble and Assemble Auxiliary
Drive CoverDrive Cover

NOTE:Remove auxiliary gear bearings onlyNOTE:Remove auxiliary gear bearings only

if necessary.if necessary.

RemRemove ove inninner er beabeariring ng racrace e (1) and (1) and wawashesher r (2)(2)

from both gears.from both gears.

Remove snap ring (3).Remove snap ring (3).

Remove bearings (6) with press.Remove bearings (6) with press.

Assemble in reverse order.Assemble in reverse order.

GDS3086CFMGDS3086CFM

3434

2626

3636

GDS3087CFMGDS3087CFM

22

11

33

GDS3089CFMGDS3089CFM

GDS3088CFMGDS3088CFM
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Disassemble and Assemble InputDisassemble and Assemble Input
Carrier and Oil Control ElementCarrier and Oil Control Element

With control element supported on wood blocks.With control element supported on wood blocks.

HoHold ld turturbibine ne shashaft ft anand d reremovmove e 2828171710 10 LifLiftitingng

Device.Device.

Lower turbine shaft to remove snap ring (48).Lower turbine shaft to remove snap ring (48).

Lift turbine shaft (47) Lift turbine shaft (47) from control element.from control element.

With hoist and eyebolts lift oil control element andWith hoist and eyebolts lift oil control element and

remremove ove dridrive ve cluclutch tch carcarrier with rier with dridriver ver 281281703703

Punch.Punch.

Support clutch carrier on wood blocks.Support clutch carrier on wood blocks.

GDS3090CFMGDS3090CFM

GDS3091CFMGDS3091CFM

4848

4747

GDS3092CFMGDS3092CFM
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1. 1. OiOil l CoContntrorol l BoBodydy..

22. .  SSppaacecer.r.

33. .  O-O-RiRinngg..

44. .  O-O-RiRinngg..

55. .  SpSpririnng.g.

66.  .  VVaallvvee..

77. .  PiPiststoonn..

88. .  PiPiststoonn..

99. .  BuBushshiinng.g.

1010. . WasWasherher..

1111. . SnSnap ap RiRing.ng.1212. . PisPistonton..

1313. . SpSpriring.ng.

1414. . SpSpaceacer.r.

15. 15. RetaRetainer iner Pin Pin (2 (2 used)used)..

1616. . PisPistonton..

1717. . SpSpriring.ng.

1818. . WasWasherher..

1919. . SnaSnap p RiRing.ng.

2020. . PisPistonton..

2121. . SpSpriring.ng.

2222. . SpSpaceacer.r.

2323. . Oil Oil LiLinene..

  

CAUTIONCAUTION

Retaining washers are under springRetaining washers are under spring
pressurpressure. e. Take care when Take care when removing.removing.

Apply pressure and hold spacer (22) to removeApply pressure and hold spacer (22) to remove

retainer pin (15) and remove spring and valve (20retainer pin (15) and remove spring and valve (20

and 21).and 21).

Use 281702 ControUse 281702 Control l ValvValve e ClamClamp p to to comprcompressess

springs (5 and 17).springs (5 and 17).

Remove snap ringRemove snap rings (11 and 19)s (11 and 19) and release spriand release springng

tension.tension.

Remove Parts (6 - 10) and (16 - 18).Remove Parts (6 - 10) and (16 - 18).

ApplApply y prepressurssure e to to spacspacer er (14(14) ) witwith h screscrewdrwdriveriver

and remove pin (15).and remove pin (15).

Remove parts (12 - 14).Remove parts (12 - 14).

Remove spacer and O-ring (2 and 3).Remove spacer and O-ring (2 and 3).

If not removed. Remove intake pipe O-ring (4).If not removed. Remove intake pipe O-ring (4).

24. 24. Seal Seal (12 (12 used)used)..

25. 25. FiFittintting (g (2 2 used)used)..

26. 26. Oil Oil Feed Feed FlaFlange.nge.

2727. . PuPumpmp..

28. 28. Cap Cap ScreScrew (w (2 2 used)used)..

29. 29. WashWasher er (31 (31 usedused).).

30. 30. Cap Cap ScreScrew (w (7 7 used)used)..

31. 31. InIntermetermediadiate te PlaPlate.te.

32. 32. ThrThrust ust RingRing..

33. 33. Cap Cap ScreScrew (w (3 3 used)used)..

34. 34. Seal Seal RinRing (g (4 4 used)used)..
3535. . BeBeararining.g.

36. 36. Cap Cap ScreScrew (w (4 4 used)used)..

3737. . NoNot t UseUsed.d.

38. 38. Cap Cap ScreScrew (w (4 4 used)used)..

39. 39. Cap Cap ScreScrew (w (3 3 used)used)..

40. 40. Cap Cap ScreScrew (w (5 5 used)used)..

41. 41. RetRetardearder Sr Stattator Ror Ring.ing.

42. 42. SprSpring ing Seat Seat (3 (3 usedused).).

43. 43. SprSpring ing (3 (3 usedused).).

44. 44. SprSpring ing GuiGuide (de (3 us3 used)ed)..

45. 45. Disc Disc SpriSpring (ng (48 u48 used.sed.

46. 46. GuiGuide de Pin Pin (3 (3 usedused).).

With 281699 Pressure Piece and 281680 Puller,With 281699 Pressure Piece and 281680 Puller,

remove bearing (35).remove bearing (35).

3535
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NOTNOTE:RE:Recectatangungulalar r seseal al rirings ngs (3(34) 4) havhavee

sharpsharp edges. Wear protecedges. Wear protective gloves.tive gloves.

Remove sealing rings (34).Remove sealing rings (34).

Remove bolts (30).Remove bolts (30).

  

CAUTIONCAUTION

Disk springs and spring guides are underDisk springs and spring guides are under

spring tension and should be handled withspring tension and should be handled with

care while removing them.care while removing them.

Carefully remove parts (42 - 46).Carefully remove parts (42 - 46).

Remove bolts (28, 36, 38, and 39)Remove bolts (28, 36, 38, and 39) and separate oiland separate oil

control body (1) and oil feed Flange (26).control body (1) and oil feed Flange (26).

Install two bolts at (A) and tap lightly to loosen andInstall two bolts at (A) and tap lightly to loosen and

remove stator shaft (62).remove stator shaft (62).

Remove seal ring (55) and snap ring (56).Remove seal ring (55) and snap ring (56).

3434

3030

4141
4242    4343   4  43  3  4455    4646

AA

AA

5555

5656
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PlaPlace ce 281281712 Puller in 712 Puller in ring carriring carrier er groogroove ve andand

remove.remove.

Remove bearing (58).Remove bearing (58).

NOTE:If bearing race is damaged, replaceNOTE:If bearing race is damaged, replace

both bearing and race.both bearing and race.

With stamp numbers on 281681 Bearing Puller upWith stamp numbers on 281681 Bearing Puller up

and aligned tighten cap screws evenly.and aligned tighten cap screws evenly.

Remove bearing race (59).Remove bearing race (59).

NOTE:Only remove bushing if replacementNOTE:Only remove bushing if replacement

is is necnecessaessary. ry. BushBushing ing and and interinternalnal

ring are a single component.ring are a single component.

Remove bushing (63) with Remove bushing (63) with suitablsuitable e driver.driver.

Lift oil control body approximately 100 mm (3.9 in.)Lift oil control body approximately 100 mm (3.9 in.)

up inside heating oven. Ensure main pump gearup inside heating oven. Ensure main pump gear

up. Ensure that the pump gear is facing “up. Ensure that the pump gear is facing “UPUP”.”.

  

CAUTIONCAUTION

DO NOT strike primary pump damage toDO NOT strike primary pump damage to

pump will occur.pump will occur.

Wear protective gloves components will Wear protective gloves components will bebe

hot.hot.

With oil control body disassembled heat oil controlWith oil control body disassembled heat oil control

body to approximately 15body to approximately 1500°C (30°C (3022°F). Allow pump°F). Allow pump

to release by heating only.to release by heating only. DO NOT DO NOT  strike primary strike primary

pump.pump.

5959

GDS3093CFMGDS3093CFM

6363

GDS3094CFMGDS3094CFM

2727
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Remove bolts (33) to remove thrust ring (32) andRemove bolts (33) to remove thrust ring (32) and

stator ring (41).stator ring (41).

Clean and install stator ring. Vanes must over lapClean and install stator ring. Vanes must over lap

oil feed flange vanes.oil feed flange vanes.

Position thrust ring recess toward stator ring andPosition thrust ring recess toward stator ring and

aligalign n threthreadeaded d holholes es in in thrthrust ust ringring. . TigTighten caphten cap

screws.screws.

Stator ring must be move freely.Stator ring must be move freely.

DiDisasasssesembmblle e anand d AsAssesembmble le InInpuput t OiOill
Control Element SpecificationControl Element Specification

Oil Control Body Thrust Ring Torque - - - - - - - - - - - - -Oil Control Body Thrust Ring Torque - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 16 Nm (16 Nm (14142 lb-2 lb-inin.).)

SuppSupport oil ort oil feefeed d flaflange (26) nge (26) on on 281281692 692 FixFixtureture

Holding. Position and align oil control body on oilHolding. Position and align oil control body on oil

feed flange.feed flange.

Install cap screws (28, 36, 38, and 39) hand tight.Install cap screws (28, 36, 38, and 39) hand tight.

Then tighten to Then tighten to specificaspecification.tion.

DiDisasassssememblble e anand d AsAsssememblble e IInpnput ut OiOill
Control Element SpecificationControl Element Specification

Oil Control Body-to-Oil Feed Flange Torque- - - - - - - -Oil Control Body-to-Oil Feed Flange Torque- - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 23 N23 Nm (20m (204 lb4 lb-in-in.).)

HeaHeat t oioil l concontrotrol l bobody dy to to apapprproxioximamateltely y 15150°0° CC

(30(302°2° F).F).

  

CAUTIONCAUTION

DO NOT strike primary pump. Damage toDO NOT strike primary pump. Damage to

pump will occur.pump will occur.
Wear protective gloves components will beWear protective gloves components will be

hot.hot.

3333

2626

3333

4141

3333

3232

2626

3636

3838

2828    3939    2828

2727

3838
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Install guide pin and primary pump. Allow primaryInstall guide pin and primary pump. Allow primary

pupump mp to to bobottttom om in in pupump mp bobore re unundeder r itits s owownn

weight. Do not strike or force pump into position.weight. Do not strike or force pump into position.

ReRemovmove e guguidide e pin and pin and ininstastall ll cap screw cap screw hahandnd

tight.tight.

Allow oil control body to cool. Tighten caps screwsAllow oil control body to cool. Tighten caps screws

to specification.to specification.

DiDissasassesembmblle e anand d AsAssesembmble le InInpuput t OiOill
Control Element SpecificationControl Element Specification

PrimPrimary Puary Pump Tmp Torqorqueue - - - - - - - - - - - - - - - - - - - - 23 Nm (2023 Nm (204 lb-4 lb-in.in.))

If stator shaft bushing (62) is If stator shaft bushing (62) is removed. Heat statorremoved. Heat stator

shaft to approximately 15shaft to approximately 150°0° C (30C (302°2° F).F).

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

AlAligign n lublubriricatcation ion borbore e in in stastator tor shashaft ft to to bobore re inin

bushbushing and ing and push bushipush bushing ng intinto o shafshaft t to to contcontactact

shaft shaft shouldeshoulder.r.

Heat bearing race (59) to approximately 15Heat bearing race (59) to approximately 150°0° CC

(30(302°2° F).F).

  

CAUTIONCAUTION

Wear protective gloves components will Wear protective gloves components will bebe

hot.hot.

PuPush sh bebeariaring ng racrace e ontonto o ststatoator r shashaft ft to to concontactactt

shaft shoulder.shaft shoulder.

Allow bearing race to cool.Allow bearing race to cool.

Apply thin layer of oil to bearing (58) and install.Apply thin layer of oil to bearing (58) and install.

Heat seal ring carrier (57) to Heat seal ring carrier (57) to approximapproximately 15ately 150°0° CC

(30(302°2° F) and install.F) and install.

Install snap ring (55) and seal ring (56).Install snap ring (55) and seal ring (56).

2727

GDS3095CFMGDS3095CFM
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GDS3096CFMGDS3096CFM
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5858

5555
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LoLocacate te ststatator or shshafaft t on on pipins ns (6(60 0 anand d 6161) ) in in oioill

cocontntrorol l bobody dy anand d tatap p wiwith th sosoft ft faface ce mamallllet et toto

contact bottom of bore in oil control body.contact bottom of bore in oil control body.

Install cap screws (30).Install cap screws (30).

DiDisasasssesembmblle e anand d AsAssesembmble le InInpuput t OiOill
Control Element SpecificationControl Element Specification

Stator Shaft Torque - - - - - - - - - - - - 23 Nm (204 lb-in.)Stator Shaft Torque - - - - - - - - - - - - 23 Nm (204 lb-in.)

Install seal rings (34).Install seal rings (34).

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Heat oil feed flange and install bearing (35) withHeat oil feed flange and install bearing (35) with

soft faced mallet. Bearing must make contact withsoft faced mallet. Bearing must make contact with

oil feed flange shoulder.oil feed flange shoulder.

Assemble spring disks (45) in groups of six andAssemble spring disks (45) in groups of six and

instinstall all altalternernatiating ng cone cone diredirectiction on in in sprispring ng guidguidee

(44) as shown.(44) as shown.

Measure distance between spring guide (44) andMeasure distance between spring guide (44) and

guide pin (46)guide pin (46) and adjust to specificaand adjust to specification by addingtion by adding

or removing discs.or removing discs.

DiDisasassssememblble e anand d AsAsssememblble e IInpnput ut OiOill
Control Element SpecificationControl Element Specification

RetardRetarder Stater Stator Ring Sprior Ring Spring Guide Distang Guide Distance nce - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - 1.6 - 2.1 mm (0.063 - 0.083 in.)- - - - - - - - - - - - - - - - - 1.6 - 2.1 mm (0.063 - 0.083 in.)

Move stator ring to open position and install partsMove stator ring to open position and install parts
(42 - 46). Position spring pin (46) to rest evenly on(42 - 46). Position spring pin (46) to rest evenly on

oil feed flange.oil feed flange.

GDS3097CFMGDS3097CFM

6262

6161

6060

3030

3434

3535
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GDS3098CFMGDS3098CFM
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4444
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Clean and apply a thin layer of oil to parts (2 - 22).Clean and apply a thin layer of oil to parts (2 - 22).

InsInstatall ll papartrts s (2 (2 - - 2222) ) usiusing ng 2828171702 02 ClClampampiningg

Device.Device.

Support clutch carrier on blocks.Support clutch carrier on blocks.

Install intermedInstall intermediate plate (51) iate plate (51) and sealing washer.and sealing washer.

AAlliiggn  n  rreecceesss s iin  n  sse ae alliinng  g  wwaashsheer r  ((AA) )  wwiitthh

intermedintermediate plate iate plate lug (B).lug (B).

Heat bearing (35) inner race toHeat bearing (35) inner race to

approximapproximately ately 885°5° C (18C (185°5° F).F).

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

PPoosisit it ioon n aand nd lloowweer r  ooiil  l  coconntrtrool  l  bbooddy y iinntoto

intintermeermediatdiate e plaplate te and clutch carrieand clutch carrier. r. It It may may bebe

necessary to gently tap oil control body with softnecessary to gently tap oil control body with soft

face hammer to make contact with clutch carrier.face hammer to make contact with clutch carrier.

PinPins s (1(11) 1) shoshould uld be be popositsitioionened d in in hub to hub to alallowlow

turbine shaft to be installed.turbine shaft to be installed.

Install turbine shaft (47).Install turbine shaft (47).

GDS3099CFMGDS3099CFM
5151

AA

BB

GDS3100CFMGDS3100CFM

3535

GDS3101CFMGDS3101CFM

1111

GDS3090CFMGDS3090CFM

4747



  

ISSUEISSUE

BB2255D  D  &  &  BB3300D  D  66XX6  6  CCHHAAPPTTEER  R  3  3  887722111188

IISSSSUUE  E  0  0  111155

Install snap ring (48).Install snap ring (48).

Install 281710 Lifting Device.Install 281710 Lifting Device.

GDS3091CFMGDS3091CFM

4848
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Disassemble and Assemble Input Clutch CarrierDisassemble and Assemble Input Clutch Carrier

GDS3102CFMGDS3102CFM

5151

22

11

55

44    66
88

   99

1010

1111
77

1212
   1313    1414

   1515
1616

33    1717
1818

   1919
2020

2121

2222
2323

   2525

2424

2626

2121

2727

2929
2828

2929
   2828

3030    3131
3232

3333
   3434

3535
3636

   3737

3838

3939

4040
   4141

   4242
4343

4444
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1. 1. BoBolt lt (1(18 8 ususeded).).

22.  .  RRoottoorr..

33.  .  SSeeaall..

4. 4. ReRectactangngulaular r RinRing.g.

5. 5. DiDisk sk SSeaeal.l.

6. 6. NeNeedledle e BeaBeariringng..

7. 7. DoDowewel l  PiPin.n.

88.  .  HHuubb..

99.  .  PPiinn..

1010. . SnSnap ap RiRing.ng.

11. 11. RetaRetainer iner PinPins (3 s (3 used)used)..1212. . SnSnap ap RiRing.ng.

1313. . Lip Lip SeaSeal.l.

14. 14. ClutClutch ch C C PistoPiston.n.

1515. . Lip Lip SeaSeal.l.

16. 16. ClutClutch ch CarrCarrierier..

1717. . SeSealal..

18. 18. ClutClutch ch B B PistPiston.on.

1919. . SeSealal..

20. 20. ClutClutch B ch B End End PlatPlate.e.

21. 21. ClutClutch B ch B InnInner Per Platlate.e.

2222. . PiPin (n (9 u9 usedsed).).

  

CAUTIONCAUTION

The Approximate weight of clutch carrier isThe Approximate weight of clutch carrier is

25 kg (55 lb).25 kg (55 lb).

Remove bolt (1) and rotor (2).Remove bolt (1) and rotor (2).

Remove rectangular ring (4) and plate seal (5).Remove rectangular ring (4) and plate seal (5).

WitWith h 2828171705 05 ClClampamping ing devdevice ice comcomprpress ess anandd

remove snap ring (12).remove snap ring (12).

Remove clutch C piston (14).Remove clutch C piston (14).

RemoRemove ve revereverse gear rse gear houhousing (32) sing (32) and O-ringand O-ring

(31).(31).

23. 23. SprSpring ing (9 (9 usedused).).

24. 24. RetRetainiaining Ping Pin (2 n (2 usedused).).

2525. . PiPin n (9 (9 useused)d)..

26. 26. CluClutch tch B OuB Outer ter PlatPlate.e.

27. 27. CluClutch tch B EB End nd PlatPlate.e.

28. 28. CluClutch tch C IC Inner nner PlatPlate.e.

29. 29. CluClutch tch C OuC Outer ter PlaPlate.te.

30. 30. CluClutch tch C EnC End Pd Platlate.e.

3131. . O-O-RiRing.ng.

32. 32. ReveReverse rse Gear Gear HousiHousing.ng.

3333. . LiLip p SeaSeal.l.
3434. . LiLip p SeaSeal.l.

35. 35. CluClutch tch A PA Pistoiston.n.

36. 36. SprSpring ing PlaPlate.te.

37. 37. RetRetaineainer r PlaPlate.te.

3838. . SnaSnap p RinRing.g.

39. 39. SprSpring ing PlaPlate.te.

40. 40. RetRetaineainer r PlaPlate.te.

41. 41. CluClutch tch A InA Inner ner PlaPlate.te.

42. 42. CluClutch tch A OuA Outer ter PlatPlate.e.

43. 43. CluClutch tch A EA End nd PlatPlate.e.

44. 44. SplSplit it RingRing..

Remove outer plate (30).Remove outer plate (30).

GDS3103FMGDS3103FM

3131

3232

GDS3104FMGDS3104FM

3030
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Remove pin (25) and spring (23).Remove pin (25) and spring (23).

Remove clutch C plates.Remove clutch C plates.

..

Remove retainer pins (24) and end plate (27).Remove retainer pins (24) and end plate (27).

Remove Clutch B plate (20, 21, and 26) and pinsRemove Clutch B plate (20, 21, and 26) and pins

(22).(22).

Push pins (11) toward center to remove split ringPush pins (11) toward center to remove split ring

(44) and clutch A end plate (43).(44) and clutch A end plate (43).

Remove clutch A plates (41 and 42) and retainingRemove clutch A plates (41 and 42) and retaining
plate (40) with spring plate (39).plate (40) with spring plate (39).

GDS3105CFMGDS3105CFM

2323

2525

GDS3106CFMGDS3106CFM

2424

2727

GDS3107CFMGDS3107CFM

2020

2121

2222

2626

GDS3108CFMGDS3108CFM

4444

4343

1111

GDS3109CFMGDS3109CFM

4242

4141

3939

4040
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Remove clutch C piston (14) and seals (13 andRemove clutch C piston (14) and seals (13 and

15).15).

Remove seal (3).Remove seal (3).

UsUse e 2828171705 05 ClClamampiping ng DeDevvicice e anand d 282817170000

Pressure Piece to compress spring (36) Pressure Piece to compress spring (36) to removeto remove
snap ring and retainer plate (37 and 38).snap ring and retainer plate (37 and 38).

Remove piston and seals (33 and 34).Remove piston and seals (33 and 34).

RemRemove ove pispiston (18) ton (18) and remove seals (17 and remove seals (17 andand

19).19).

NONOTE:TE:NeeNeedle dle bebeariaring ng (6(6) ) shoshoululd d onlonly y bebe

remove if necessary.remove if necessary.

Use D01061AA Blind Hole Puller Set to removeUse D01061AA Blind Hole Puller Set to remove

needle bearing (6).needle bearing (6).

1313

1515

33

1414

GDS3111CFMGDS3111CFM

GDS3110CFMGDS3110CFM

3838

3737

3535

3636

3838

GDS3112CFMGDS3112CFM

3333

3434

GDS3113CFMGDS3113CFM

1717

1919

1818

66
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Heat clutch carrier (1) to approximatelyHeat clutch carrier (1) to approximately

15150°0° C (30C (302°2° F).F).

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Tap hub (8) with soft faced hammer to remove.Tap hub (8) with soft faced hammer to remove.

Heat clutch carrier to approximately 15Heat clutch carrier to approximately 150°0° C (30C (302°2°

F) and install guide pins to install hub.F) and install guide pins to install hub.

Align cap screw holes in hub (8) with clutch carrier.Align cap screw holes in hub (8) with clutch carrier.

Hub must make contact with bottom of carrier.Hub must make contact with bottom of carrier.

NONOTETE:R:Reeininfoforcrced ed bbeaeariring ng ededge ge wiwithth

letterilettering is ng is drivindriving g edge.edge.

Lubricate and install needle bearing (6) in hub withLubricate and install needle bearing (6) in hub with

MounMountinting g 2816281698. 98. ReinReinforforced ced edgedge e of of bearbearinging

with lettering is towards with lettering is towards driver.driver.

Use Use ststrairaight ght ededge ge to to checheck ck cluclutctch h A A ininnener r andand

outer platouter plates. Worn es. Worn or or damadamaged plates must ged plates must bebe

replaced.replaced.

Install clutch A piston (35) without seals (33 andInstall clutch A piston (35) without seals (33 and

34) in clutch carrier (16).34) in clutch carrier (16).

InstaInstall ll sprspring plate ing plate (39(39) ) and and retaretaininining g platplate e (40(40))

with closed side up.with closed side up.

InInststalall l ininnener r anand d ououteter r plplatates es ((41 41 anand d 4242) ) inin

altalterernatnating ing ordorder er ststarartinting g wiwith th ininner ner plaplate te andand

ending with outer plate.ending with outer plate.

11

88

GDS3114CFMGDS3114CFM

GDS3115CFMGDS3115CFM

3535

GDS3109CFMGDS3109CFM

4040

3939

4242

4141
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Install end plate (43) and split ring (44).Install end plate (43) and split ring (44).

Measure from hub face edge to end plate (43)Measure from hub face edge to end plate (43)

face. Record as dimension A.face. Record as dimension A.

Raise end plate (43) to split ring (44) and measureRaise end plate (43) to split ring (44) and measure

from hub face edge to end plate (43). Record asfrom hub face edge to end plate (43). Record as

dimension B.dimension B.

SubSubtratract ct dimdimensensioion n (B) (B) frofrom m didimenmensision on (A) (A) toto

calcalculculatate e cluclutctch h B B clclearearanance. ce. (A(A-B) -B) = = CluClutch tch AA
clearanceclearance

DisaDisassemssemble ble and and AssemAssemble ble Input Input ClutcClutchh
Carrier Carrier SpecificatSpecificationion

Clutch A Plate Clearance 3.2 - 3.7 mm (0.126 - 0.146Clutch A Plate Clearance 3.2 - 3.7 mm (0.126 - 0.146
in.)in.)

NOTE:OuterNOTE:Outer plate (4plate (42) is 2) is availabavailable inle in 2.0 mm2.0 mm

(0(0.0.079 79 inin.) .) anand d 2.2.5 5 mm mm (0(0.0.098 98 inin.).)

sizsizeses. . Use Use a a cocombimbinatnation ion of of plplatatee

sizes to adjust clutch A clearance.sizes to adjust clutch A clearance.

Adjust clearance by using a combination of sizesAdjust clearance by using a combination of sizes

of outer plate (42).of outer plate (42).

WitWith h corcorrecrect t clclearearancance e obobtatainined ed didisassassemsemblblee

clutch A.clutch A.

Install seals (17 and 19) on clutch B piston (18).Install seals (17 and 19) on clutch B piston (18).

Apply a thin layer of oil to seaApply a thin layer of oil to seal and installl and install piston (1)piston (1)

in clutch carrier.in clutch carrier.

Install seals (33 and 34) on clutch A piston.Install seals (33 and 34) on clutch A piston.

Apply a thin layer of oil to seal and install piston AApply a thin layer of oil to seal and install piston A

in clutch carrier.in clutch carrier.

GDS3116CFMGDS3116CFM

AA

BB

4343

4343

GDS3113CFMGDS3113CFM

1717

1919

1818

GDS3117CFMGDS3117CFM

11

GDS3112CFMGDS3112CFM

3333

3434
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Install spring plate (36) and retainer plate (37) withInstall spring plate (36) and retainer plate (37) with

recess up.recess up.

Place snap ring (38) on hub use 281705 ClampingPlace snap ring (38) on hub use 281705 Clamping

Device and 281700 Pressure Piece to compressDevice and 281700 Pressure Piece to compress

spring plate. Insert snap ring in groove on spring plate. Insert snap ring in groove on hub andhub and

retainer plate.retainer plate.

Use straiUse straighght t ededge ge to to checheck ck clclutcutch h B B ininner ner anandd

outeouter r plaplates. Worn or tes. Worn or damadamaged plates must ged plates must bebe

replaced.replaced.

Install clutch B end plate (1).Install clutch B end plate (1).

NOTNOTE:E:OutOuter er plplatates es havhave e grogroupups s of of ththreeree

and and foufour r teteeteth. h. SpSpaceaces s shshoulould d bebe

aligaligned ned witwith h sprispring ng borebores s in in cluclutchtch

carrier. Three tooth group should becarrier. Three tooth group should be

aligned with two square cut grooves.aligned with two square cut grooves.

Install inner (21) and outer (26) plates alternately.Install inner (21) and outer (26) plates alternately.

Inner plate first.Inner plate first.

InInstastall ll ououter ter plplate ate as as shoshown wn witwith h spaspaces ces (46(46))

aligning with spring bores (47). Three tooth patternaligning with spring bores (47). Three tooth pattern

should be positioned at square cut grooves (45).should be positioned at square cut grooves (45).

InInstastall ll ClClutcutch h B B enend d plplate ate (27(27) ) wiwith th macmachihinedned

smaller bores located at square cut groves.smaller bores located at square cut groves.

GDS3118CFMGDS3118CFM

3737

1616

3636

3838
3535

GDS3119CFMGDS3119CFM

GDS3120CFMGDS3120CFM

11

2121

2626

4545

4646

4747

GDS3121CFMGDS3121CFM

2727
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Install pins (1) at square cut grooves.Install pins (1) at square cut grooves.

NOTE:OuterNOTE:Outer plate (2plate (26) is 6) is availabavailable inle in 2.0 mm2.0 mm

(0(0.0.079 79 inin.) .) anand d 2.2.5 5 mm mm (0(0.0.098 98 inin.).)

sizes. Use a combination of sizes tosizes. Use a combination of sizes to

adjust clutch B clearance.adjust clutch B clearance.

With feeler gauge measure clutch B clearance atWith feeler gauge measure clutch B clearance at

mumultltiiplple e lolocacattioions ns anand d cacalclcululatate e aaveveraraggee

clearance.clearance.

DisaDisassemssemble ble and and AssemAssemble ble Input Input ClutcClutchh

Carrier Carrier SpecificatSpecificationion
Clutch B Plate Clearance 2 - 2.5 mm (0.079 - 0.098 in.)Clutch B Plate Clearance 2 - 2.5 mm (0.079 - 0.098 in.)

Use a Use a combinatcombination oion of difff differenterent sizessizes ofof outer outer platesplates

(26) to adjust clearance.(26) to adjust clearance.

InsInstaltall l sprispring ng platplate e (39(39) ) and and push retainpush retainer er plaplatete

over spring plateover spring plate

With closed side up push retainer ring (40) overWith closed side up push retainer ring (40) over

spring plate (39).spring plate (39).

Install clutch A inner and outer plates in alternatingInstall clutch A inner and outer plates in alternating

ordorder er starstartinting g witwith h inneinner r platplate e and and endending withing with

outer plate.outer plate.

GDS3122CFMGDS3122CFM

11

11

GDS3123CFMGDS3123CFM

2626

GDS3124CFMGDS3124CFM

4040

GDS3115CFMGDS3115CFM
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InstInstall spring all spring plaplate te (39) and (39) and retretainiaining ng plaplate te (40)(40)

with closed side up.with closed side up.

Install end plate (43) and split ring (44).Install end plate (43) and split ring (44).

Install retainer pins (11).Install retainer pins (11).

Use Use ststrairaighght t ededge ge to to checheck ck clclututch ch C C inninner er anandd

outeouter r plaplates. Worn or tes. Worn or damadamaged plates must ged plates must bebe
replaced.replaced.

Install one clutch C outer plate (29) and one innerInstall one clutch C outer plate (29) and one inner

plate (28) alternate remaining plates ending withplate (28) alternate remaining plates ending with

inner plate.inner plate.

Position pins (22) on clutch B outer plate (20) withPosition pins (22) on clutch B outer plate (20) with

spring (23) and pin (25).spring (23) and pin (25).

Install seal (3).Install seal (3).

Position outer plate (30) on pin (25) and positionPosition outer plate (30) on pin (25) and position

clutch carrier on 281705 Clamping Device.clutch carrier on 281705 Clamping Device.

GDS3109CFMGDS3109CFM

4040

3939

4242

4141

GDS3101CFMGDS3101CFM

1111

GDS3119CFMGDS3119CFM

GDS3125CFMGDS3125CFM

2525

2323

2222

GDS3126CFMGDS3126CFM
1616

GDS3127CFMGDS3127CFM
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NOTE:StretcNOTE:Stretch h inner seal inner seal before installinbefore installing.g.

Seal must fit groove snug. Clutch CSeal must fit groove snug. Clutch C

piston must move easily in housing.piston must move easily in housing.

Lubricate O-ring (31) and install in reverse gearLubricate O-ring (31) and install in reverse gear

housing (32).housing (32).

PosiPositiotion n revereverse rse gear housing on gear housing on clutclutch ch carrcarrierier

aligning groove guides and maintaining outer platealigning groove guides and maintaining outer plate

(30) in (30) in positioposition.n.

Compress springs (23) and turn assembly over.Compress springs (23) and turn assembly over.

Install seals (13 and 15) on clutch C piston (14)Install seals (13 and 15) on clutch C piston (14)

with seal lip toward pressure side.with seal lip toward pressure side.

InstalInstall piston in l piston in reverse gear reverse gear housinhousing.g.

InInststalall  l  snsnap ap ririnng g (1(12)2). . InInsusure re ssnanap p riring ng isis

positipositioned properly in oned properly in groove.groove.

MeMeasuasure re clclututch ch C C clecleararanance ce at at eqequaually lly spaspacece

locatlocations and ions and note average cnote average clearancelearance..

NOTE:Clutch C outer plates available in 2NOTE:Clutch C outer plates available in 2

mm (0.079 in.) and 2.5 mm (0.098 in.)mm (0.079 in.) and 2.5 mm (0.098 in.)

sizes.sizes.

Use a combination of outer plate sizes to adjustUse a combination of outer plate sizes to adjust

clutch C clutch C clearaclearance.nce.

DisaDisassemssemble ble and and AsseAssemble mble InpuInput t ClutcClutchh
Carrier Carrier SpecificaSpecificationtion

Clutch C Plate Clearance - - - - - - - - - - - - - - - - - - - - -Clutch C Plate Clearance - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1.6 - 2.1.6 - 2.1 mm (0.01 mm (0.063 - 0.063 - 0.083 in.83 in.))

InInstastall ll plplate ate seaseal l (5) (5) and and recrectatangngulaular r rinring g (4(4).).

Rectangular ring (4) must lettering “Rectangular ring (4) must lettering “TOPTOP or  or ““RR” up.” up.

GDS3128CFMGDS3128CFM

3131    3232

1212

GDS3129CFMGDS3129CFM

GDS3130CFMGDS3130CFM

44

55
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NOTE:NOTE:RotRotor or cap screw cap screw patpattertern n will allowwill allow

rorottor or to to bbe e iinsnstatalllled ed in in ononly ly ononee

position.position.

Install rotor (2) using two guide pins and tightenInstall rotor (2) using two guide pins and tighten

bolts (1) bolts (1) to specificationto specification..

Disassemble and Assemble Input ClutchDisassemble and Assemble Input Clutch
Carrier Carrier SpecificSpecificationation

RotRotor Tor Torqorque- - - ue- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 32 Nm (232 Nm (24 lb-f4 lb-ft)t)

Lubricate seal rings and install 281706 Tool Test.Lubricate seal rings and install 281706 Tool Test.

  

CAUTIONCAUTION
Do not apply more than 300 kPa (3 bar) (44Do not apply more than 300 kPa (3 bar) (44

psi) maximum compressed air pressure topsi) maximum compressed air pressure to

clutches. Seal damage may occur.clutches. Seal damage may occur.

With adapter (48) secured in clutch carrier, adjustWith adapter (48) secured in clutch carrier, adjust

regulator (49) to apply 300 kPa (3 bar) (44 psi)regulator (49) to apply 300 kPa (3 bar) (44 psi)

maxmaximuimum m comcomprpressessed ed aiair r prpressessurure. e. AtAttactach h toto

clutclutch ch fitfittinting g applapply y prepressure and ssure and shutshut-off-off. . EachEach

clutch must maintain a minimum pressure of 140clutch must maintain a minimum pressure of 140

kPa (1.4 bar) (20 psi) for 10 seconds.kPa (1.4 bar) (20 psi) for 10 seconds.

DisaDisassemssemble ble and and AsseAssemble mble InpInput ut ClutcClutchh
Carrier Carrier SpecificatiSpecificationon

ClutClutch A, B and C Seal Tch A, B and C Seal Test Pr esest Pr essure sure - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - -- - 140 k140 kPa (1.Pa (1.4 bar) (20 p4 bar) (20 psi) minsi) minimumimum

GDS3132CFMGDS3132CFM

GDS3131CFMGDS3131CFM

22

11
22

GDS3133CFMGDS3133CFM

4848

4848

50504949
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Disassemble and Assemble Clutch DDisassemble and Assemble Clutch D

1. 1. ClClututch ch D D PiPiststonon..

22.  .  SSeeaall..

33.  .  SSeeaall..

4. 4. OuOuteter r PlPlatate.e.

5. 5. InInnener r PlPlatate.e.

6. 6. PiPin n (8 (8 uusesed)d)..

7. 7. SpSpriring ng ((8 8 ususeded).).

8. 8. EnEnd d PlPlatate.e.

9. 9. SnSnap ap RiRingng..

10. 10. SprSpring ing PlaPlate te HoldHolder.er.

11. 11. SprSpring ing PlaPlate.te.

33

22

55

1111
99

1010

44

55

44

55

44

6644
88    77

11
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Use screw clamps to compress clutch D springsUse screw clamps to compress clutch D springs

as shown to remove snap ring (1).as shown to remove snap ring (1).

RelRelease screw ease screw clampclamps s evenlevenly y and remove endand remove end

plate (2).plate (2).

Remove springs (5) and pins (4).Remove springs (5) and pins (4).

ReRemomove ve plplatateses, , mamark rk anand d ididenentitify fy orordeder r anandd

position.position.

  

CAUTIONCAUTION

Wear eye and face protection before usingWear eye and face protection before using

compresscompressed ed air. Cover transmission oilair. Cover transmission oil

ports with a cloth for protection fromports with a cloth for protection from

transmission oil when using compressedtransmission oil when using compressed

air.air.

Remove clutch D piston (1) with low air pressureRemove clutch D piston (1) with low air pressure

applied to port (A).applied to port (A).

ReReppllaace ce seseaals ls ((1 1 aannd d 22).  ).  SeSeaal l  l il ip p mumust st  bbee

positionepositioned toward pd toward p ressure side of ressure side of piston.piston.

NOTE:Piston must move freely and rest atNOTE:Piston must move freely and rest at

bottom of bore.bottom of bore.

ApplApply y a a thithin n layelayer r of petrolof petroleum jelly and eum jelly and instinstallall

clutch piston D (1).clutch piston D (1).

NOTNOTE:E:SpSpriring ng plplatate e ininnener r ededge ge mumust st bebe

positioned on spring plate holder.positioned on spring plate holder.
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InstInstall all sprispring ng platplate e holholder der (10(10) ) and and sprispring ng platplatee

(11).(11).

Use straUse straighight t ededge ge to to checheck ck cluclutch D tch D inninner er anandd

outouter er platplates. Worn es. Worn or damaged plateor damaged plates s must bemust be

replaced.replaced.

Mark housing between two holes (A).Mark housing between two holes (A).

NOTE:NOTE:TeetTeeth h of of outeouter r plaplates tes shoshould uld covecoverr

hole in hole in transmistransmission housing.sion housing.

AlAligign n hohole le in in firfirst st outouter er plplate (4) ate (4) wiwith th marmark k onon

housing.housing.

Install four inner plates and remaining outer platesInstall four inner plates and remaining outer plates

in alternating order with recess at hole in first outerin alternating order with recess at hole in first outer

plate (B). Last plate is an outer plate.plate (B). Last plate is an outer plate.

Install pin (6) in hole in first plate.Install pin (6) in hole in first plate.
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Install spring (7) over pin.Install spring (7) over pin.

Install end plate (8).Install end plate (8).

Compress springs evenly with two clamps.Compress springs evenly with two clamps.

NOTE:Clutch D outer plates available in 2NOTE:Clutch D outer plates available in 2

mm (0.079 in.), 2.5 mm (0.098 in.), 3mm (0.079 in.), 2.5 mm (0.098 in.), 3

mm mm ( ( 0.0.11118 8 inin.) .) 3.3.5 5 mm mm (0(0.1.138 38 inin.).)

sizes.sizes.

MeMeasasurure e plplatate e clcleaeararancnce e at at eqequaualllly y spspacaceded

locationlocations s and calculate average and calculate average clearanceclearance..

Use a combination of outer plate sizes to adjustUse a combination of outer plate sizes to adjust

clutch D clutch D clearanceclearance..

DiDisasassssememblble e aand nd AsAssesembmble le ClClututcch h DD
SpecificationSpecification

Clutch D Plate Clearance 1.6 - 2.1 mm (0.063 - 0.083Clutch D Plate Clearance 1.6 - 2.1 mm (0.063 - 0.083
in.)in.)

Assemble Assemble TransmTransmissionission

Install Input Oil Control and Clutch CarrierInstall Input Oil Control and Clutch Carrier
With clutcWith clutch h D D assassemblembled ed insinstaltall l guiguide de pins andpins and

heaheat t trtranansmismissission on hohousiusing ng at at oioil l concontrtrol ol bobodydy

location to 14location to 140°0° C (28C (284°4° F).F).

  

CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Lower input oil control body and clutch carrier onLower input oil control body and clutch carrier on

guide pins into position in transmission housing.guide pins into position in transmission housing.

OiOil l cocontntrorol l bobody dy mumust st mamake ke fufull ll cocontntacact t wiwithth

transmissiotransmission n housinhousing g at at all locations.all locations.
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CAUTIONCAUTION

Wide washers or shim must be used onWide washers or shim must be used on

alignment cap screws (17) to avoid damagealignment cap screws (17) to avoid damage

to sealing surface. Damage to surface willto sealing surface. Damage to surface will

cause low oil pressure.cause low oil pressure.

NOTE:NOTE:AliAlignmegnment nt cap screw cap screw (17(17) ) must bemust be

ininststalallled ed anand d titighghtetenened d ppririor or toto

titighghtetenining ng oioil l  cocontntrorol l bobody dy cacappscrews (1, 11, and 13).screws (1, 11, and 13).

Install cap screws (1, 11, and 13) hand tight.Install cap screws (1, 11, and 13) hand tight.

Install bolt (17) and Install bolt (17) and tighttighten to en to specifspecification.ication.

Install Input Oil Control and Clutch CarrierInstall Input Oil Control and Clutch Carrier
SpecificationSpecification

InpuInput Oil t Oil Control Body AlignmenControl Body Alignment Cap t Cap Screw TScrew Torqueorque - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - 23 Nm (204 lb-in.)- - - - - - - - - - - - - - - - - - - - - - - - - - 23 Nm (204 lb-in.)

  

CAUTIONCAUTION

Carefully tighten cap screws to avoidCarefully tighten cap screws to avoid

damage to sealing surfaces. Damage todamage to sealing surfaces. Damage to

surface will cause low oil pressure.surface will cause low oil pressure.

TTiigghhtteen  n  ccaap  p  ssccrreewws  s  ((11,  ,  1111,  ,  aannd  d  1133)  )  ttoo

specification.specification.

Install Input Oil Control and Clutch CarrierInstall Input Oil Control and Clutch Carrier
SpecificationSpecification

Input Oil Control Body Torque - - - - - 23 Nm (204 lb-in.)Input Oil Control Body Torque - - - - - 23 Nm (204 lb-in.)

Remove bolts (17) and washer.Remove bolts (17) and washer.

Install oil intake pipe (10) and O-ring (9) with lockInstall oil intake pipe (10) and O-ring (9) with lock

plate (15).plate (15).
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1. 1. CaCap p ScScrerew w (2 (2 ususeded).).

2. 2. ReRetataininerer..

3. 3. ThThrurust st WaWashsherer..

44. .  O-O-RRiningg..

55.  .  SShhaafftt..

6. 6. BeBeararining.g.

7. 7. DrDriive ve GeGearar..

8. 8. SnSnap ap RiRingng..

9. 9. SnSnap ap RiRingng..

10. 10. ThruThrust st WashWasher.er.

1111. . O-RO-Ringing..

12. 12. ShafShaft Wt Washeashers (rs (2 us2 used).ed).

1313. . BeaBeariring.ng.

1414. . DriDriven ven GeaGear.r.

1515. . SnaSnap p RiRing.ng.

1616. . SnaSnap p RiRing.ng.

InInststalall l CoCovever r PlPlatate e anand d AuAuxixililiarary y DrDrivivee
GearsGears

Install thrust washers (3 and 10).Install thrust washers (3 and 10).

Position gear and bearing assemblies (7 and 14)Position gear and bearing assemblies (7 and 14)

wiwith th ininnener r rarace ce plplatate e anand d snasnap p riring ng totowaward rd oioill

control body.control body.

1717. . SeSealal..

1818. . OiOil l LiLine.ne.

19. 19. BanjBanjo Cap Sco Cap Screw anrew and Washd Washers (2 users (2 used).ed).

20. 20. BanjBanjo Cap Sco Cap Screw anrew and Washd Washers (2 users (2 used).ed).

2121. . OiOil l LiLine.ne.

2222. . Cap Cap ScrScrewew..

23. 23. ClaClamp mp (2 (2 usedused).).

24. 24. RetRetaineainer (r (2 u2 used)sed)..

2525. . O-RO-Rining.g.

2626. . Cap Cap ScrScrewew..

2727. . SeSealal..

28. 28. Cap Cap ScreScrew (w (8 8 usedused).).

29. 29. Cap Cap ScreScrew (1w (14 u4 used)sed)..

3030. . CovCover er PlPlateate..

3131. . O-RO-Rining.g.

AliAlign gn gegearars s and washeand washers rs wiwith th shashaft ft borbore e in in oiloil

control body.control body.

Heat bearing inner race to 8Heat bearing inner race to 85°5° C (18C (185°5° F).F).
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CAUTIONCAUTION

Wear protective gloves components will beWear protective gloves components will be

hot.hot.

Install shafts (5 and 12) with threaded bore up.Install shafts (5 and 12) with threaded bore up.

DriDrive ve shafshaft t witwith h suitsuitable driver to able driver to make contactmake contact

with shoulder at bottom of bore in oil control body.with shoulder at bottom of bore in oil control body.

Apply a thin layer of petroleum jelly to O-rings (4Apply a thin layer of petroleum jelly to O-rings (4

and 11) and install.and 11) and install.

Apply a thin layer of petroleum jelly to O-ring (31)Apply a thin layer of petroleum jelly to O-ring (31)

and install.and install.

Install three guide pins iInstall three guide pins i n threaded holes.n threaded holes.

Position cover and push cover down to bottom ofPosition cover and push cover down to bottom of

boborere. . TaTap p covcover er intinto o poposisitiotion n wiwith th sofsoft t fafacedced

hammer.hammer.

NONOTETE:C:Cap ap scscrerews ws at at ththreree e gguiuide de pipinn

loclocatiations ons rerequiquire re spspececial ial cocoppepperr

sealing ring order; copper seal ring,sealing ring order; copper seal ring,

washer, copper seal ring.washer, copper seal ring.

Cap screws at guide pin locations require copperCap screws at guide pin locations require copper

sealseal rings to be place in the following ordrings to be place in the following order; copperer; copper

seal ring, washer, copper seal ring.seal ring, washer, copper seal ring.

Using new copper seal rings install remaining capUsing new copper seal rings install remaining cap

ssccrreewws s ((2 62 6,  ,  2288,  ,  aannd  d  2299)  )  aannd  d  ttiigghhtte n  e n  ttoo

specification.specification.

InInstastall ll CovCover er PlaPlate te and and AuxAuxililiaiary ry DriDriveve
Gears Gears SpecificatSpecificationion

CoCover Plver Plate Tate Torquorque e - - - - - - - - - - - - - - - - - - - - - - 23 Nm (223 Nm (204 lb04 lb-in.-in.))

PoPositsition ion reretaitaineners rs (2(2) ) wiwith th bebevel vel ededge ge facfacinging

turbinturbine shaft. e shaft. TightTighten cap en cap screw to screw to specifspecification.ication.

InInstastall ll CovCover er PlaPlate te anand d AuxAuxililiariary y DriDriveve
Gears Gears SpecificatSpecificationion

AuxiliAuxiliary Shaft Reary Shaft Retaintainer Ter Torque - - - - - orque - - - - - 32 Nm (24 lb-ft)32 Nm (24 lb-ft)

GDS3143CFMGDS3143CFM
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InsInstatall ll oioil l linlines es (1(18 8 anand d 2121) ) as as shoshownwn. . TigTighthtenen

banjo cap screws (19 and 20) to specification.banjo cap screws (19 and 20) to specification.

InInststalall l CoCovever r PlPlatate e anand d AuAuxixililiarary y DrDrivivee
Gears Gears SpecificaSpecificationtion

Oil LiOil Line Banne Banjo Cap Scjo Cap Screw Trew Torqorque - ue - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 18 Nm (18 Nm (15159 lb-9 lb-inin.).)

Install clamps and Install clamps and restrainrestrainers and ers and tightetighten.n.

Apply thin layer of petroleum jelly to inner seal lipApply thin layer of petroleum jelly to inner seal lip

and a water soluble lubricant to outer seal edge.and a water soluble lubricant to outer seal edge.

Install seal (17) with 281687 Drift.Install seal (17) with 281687 Drift.

Install Clutch C ElementInstall Clutch C Element

1. 1. ThThrurust st WaWashsherer..

2. 2. NeNeededle le BeBeararining.g.

3. 3. ClClutcutch h C C DriDrive ve ShaShaftft..

4. 4. ThThrurust st WaWashsherer..

5. 5. NeNeededle le BeaBeariring ng (2 (2 useused).d).

6. 6. ClClutcutch h C C HolHollow low ShShaftaft..

NOTNOTE:E:NeeNeedle dle beabearinring g (2) (2) musmust t insinstaltalleledd

with thick edge up and at a depth ofwith thick edge up and at a depth of

4.5 m4.5 mµ±µ± 0.5 mm (0.1770.5 mm (0.177 ±± 0.02 in.).0.02 in.).

If If reremovmoved ed ininstastall ll neneededle le beabeariring ng (2 (2 preprevioviousus

figure) with 281697 Mounting. With thick edge offigure) with 281697 Mounting. With thick edge of
bearing toward driver, drive bearing to a depth ofbearing toward driver, drive bearing to a depth of

4.5 mm4.5 mm ±± 0.5 mm (0.1770.5 mm (0.177 ±± 0.02 in.).0.02 in.).

Install Clutch C Element SpecificationInstall Clutch C Element Specification

ClutClutch C Needch C Needle Beale Bearing Dering Depth - pth - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - 4.5 mm- - - - - - - - - - - - - - 4.5 mm ±± 0.5 mm (0.1770.5 mm (0.177 ±± 0.02 in.)0.02 in.)
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Apply layer of petroleum jelly and position thrustApply layer of petroleum jelly and position thrust

washer (1).washer (1).

Align clutch A outer plates so teeth are even andAlign clutch A outer plates so teeth are even and

centered.centered.

Install drive shaft (3). Ensure contact is made withInstall drive shaft (3). Ensure contact is made with

thrust washer.thrust washer.

AppApply ly pepetrotroleleum um jeljelly ly to to ththrurust st wawashesher r (4(4) ) anandd

install.install.

AppApply ly petpetrolroleum eum jeljelly ly to to neeneedle bearindle bearing g (5) and(5) and

install in drive shaft (6).install in drive shaft (6).

Align inner plates of clutches B and C and installAlign inner plates of clutches B and C and install

drive shaft (6). Ensure contact with thrust washer.drive shaft (6). Ensure contact with thrust washer.
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Install Clutch E ElementInstall Clutch E Element

1. 1. ThThrurust st WaWashsherer..

2. 2. SnSnap ap RiRingng..

3. 3. ClClutcutch h PlPlatate e CaCarrirrier.er.

4. 4. NeNeedledle e BeaBeariring ng (2 (2 useused)d)..

55. .  SuSun n GGeeaarr..

6. 6. ThThrurust st WaWashsherer..

7. 7. LiLip p SeSeal al RiRingng..

8. 8. LiLip p SeSeal al RiRingng..

9. 9. ClClututch ch E E PiPiststonon..

1010. . SnaSnap p RinRing.g.

11. 11. SprSpring ing PlatPlate He Holdeolder.r.

12. 12. SprSpring ing PlaPlate.te.

13. 13. ThrThrust ust RingRing..

14. 14. InnInner Per Platlate (e (7 us7 used)ed)..

15. 15. OuteOuter Pr Platlate (7 e (7 used)used)..

2727. . Pin Pin (8 (8 useused).d).
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Apply petroleum jelly to needle bearings (4) andApply petroleum jelly to needle bearings (4) and

install in sun gear (5).install in sun gear (5).

Install sun gear into plate carrier (3) and installInstall sun gear into plate carrier (3) and install

snasnap p riringngs s (2 (2 and 10) and 10) wiwith th enends ds posposititionioned ed asas

shown.shown.

Install thrust washer (1) on plate carrier.Install thrust washer (1) on plate carrier.

InstInstall all platplate e carrcarrier ier and and ensuensure re needneedle le beabearinringsgs

reremamain in in in poposisititionon. . MaMake ke susure re cacarrrrieier r mamakekess

contact with thrust washer.contact with thrust washer.

ApplApply y thithin n laylayer er of of petpetrolroleum eum jeljelly ly instinstall thrustall thrust

washer (3).washer (3).

InInstastall ll lilip p seaseal l riringngs s (7 (7 anand d 8) 8) witwith h lilip p towtowarardsds

pressurpressure e side.side.

InInststalall l clclututch ch E E pipistston on (9(9). ). PiPistston on mumust st mamakeke

contact at bottom of piston bore.contact at bottom of piston bore.

InsInstaltall l sprispring ng plaplate te holdholder er (11(11) ) and spring and spring plaplatete

(12).(12).

Clutch plates must be straight and flat.Clutch plates must be straight and flat.
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Measure outer clutch plate thickness.Measure outer clutch plate thickness.

NOTNOTE:FE:Firsirst t outouter er plplatate e ththickicknesness s mumustst

measure 3 mm (0.118 in.).measure 3 mm (0.118 in.).

First outer plate must measure 3 mm (0.118 in.).First outer plate must measure 3 mm (0.118 in.).

Install first outer plate and mark Install first outer plate and mark housinhousing for g for centercenter

tooth location as shown (A).tooth location as shown (A).

Install one inner plate (14).Install one inner plate (14).

InstInstall second outer plate with all second outer plate with notcnotch h at markedat marked

location (B).location (B).

Install remainiInstall remaining plates (five outer ng plates (five outer and six and six inner) ininner) in

alternaalternating order with ting order with outer plate last.outer plate last.

Install thrust ring (13). Slightly lift thrust ring andInstall thrust ring (13). Slightly lift thrust ring and

rotate to position ring rotate to position ring under housing teeth.under housing teeth.

NOTE:Outer plate (15) is available in 2.0 mmNOTE:Outer plate (15) is available in 2.0 mm

(0.079 in.), 2.5 mm (0.098 in.), and 3(0.079 in.), 2.5 mm (0.098 in.), and 3

mmm  m  ((00..11118  8  iinn..)  )  ssiizzeess.  .  UUsse  e  aa

cocombmbininatatiion on tto o adadjujust st clclututch ch EE

clearance.clearance.

With feeler gauge measure clutch E clearance atWith feeler gauge measure clutch E clearance at

mumultltipiple le lolocacatitionons s aand nd cacallcuculalatte e avavereragagee

clearance.clearance.

Install Clutch E Element SpecificationInstall Clutch E Element Specification

ClutClutch E Plach E Plate Clte Clearearancance e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - 2.8 - 3.3 mm (0.110 - 0.130 in.)- - - - - - - - - - - - - - - - - 2.8 - 3.3 mm (0.110 - 0.130 in.)

Use combination of outer plate (13) sizes Use combination of outer plate (13) sizes to adjustto adjust

clearance.clearance.

With clearance obtained remove complete clutchWith clearance obtained remove complete clutch

E clutch plate pack.E clutch plate pack.
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Install Planetary One and TwoInstall Planetary One and Two

InInstastall ll plplananetaetary ry onone e carcarririer er usiusing ng DFTDFT12123838

TrTransansmismissision on PlPlananetaetary ry LiLiftfting ing ToTool. ol. EnsEnsururee

contact with thrust washer.contact with thrust washer.

Install clutch E plate pack with 3 mm (0.118 in.)Install clutch E plate pack with 3 mm (0.118 in.)

outer plate first, as outer plate first, as previouslpreviously described.y described.

Install thrust ring (13) locating round recesses withInstall thrust ring (13) locating round recesses with

outer plate notch.outer plate notch.

Install parts (27 - 30) at recesses (A) with longInstall parts (27 - 30) at recesses (A) with long

bevel side of guide tube up.bevel side of guide tube up.

Install Intermediate Housing andInstall Intermediate Housing and
Clutch ElementClutch Element

AppApply ly petpetroleroleum um jeljelly ly to to thruthrust st washwasher er (16(16) ) andand

positposition on ion on planeplanetary two tary two carriercarrier..

Install planetary two carrier. Ensure thrust washerInstall planetary two carrier. Ensure thrust washer

rrememaiains ns in in poposisitition on anand d mamakekes s cocontntacact t wiwithth

planetary one.planetary one.

InstalInstall l thrust washer (31).thrust washer (31).
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Install sun gear (32), and thrust washer (33).Install sun gear (32), and thrust washer (33).

Clutch plates must be straight and flat.Clutch plates must be straight and flat.

Measure first outer clutch F plate thickness.Measure first outer clutch F plate thickness.

GDS3164CFMGDS3164CFM
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13. 13. ClutClutch E ch E ThruThrust Rst Ringing..24. 24. OuteOuter Plr Plate ate (6 (6 usedused).).

25. 25. InnInner Per Platlate (7 e (7 usedused).).

2626. . End End PlPlateate..

2727. . PiPin (n (8 u8 usedsed).).

28. 28. SpriSpring ng (8 (8 usedused).).

29. 29. GuidGuide Te Tube ube (8 u(8 used)sed)..

3030. . PiPin (n (8 u8 usedsed).).

End plate must measure 3 mm (0.118 in.) .End plate must measure 3 mm (0.118 in.) .

InInstastall ll fifirst rst ououter ter plplate ate wiwith th notnotcheches s lolocatcated ed atat

spring pins.spring pins.

Install remainiInstall remaining ng plates in plates in alternalternating order withating order with

inner plate last.inner plate last.

NOTE:End plate (26) teeth are larger thanNOTE:End plate (26) teeth are larger than

outer plates.outer plates.

Measure thickness of end plate (26) and install.Measure thickness of end plate (26) and install.

End plate has larger teeth and must measure 3End plate has larger teeth and must measure 3

mm (0.118 in.) thick.mm (0.118 in.) thick.

PlPlacace e gagasksket et ininto to poposisitition on on on trtranansmsmisissisionon

housing.housing.

1313

2424
2525

2424

2525
2424

2727
   2828

2929    3030

2626

2525
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With caliper and measuring blocks measure clutchWith caliper and measuring blocks measure clutch

F end plate height at multiple locations.F end plate height at multiple locations.

Calculate average and record as dimension (A).Calculate average and record as dimension (A).

Measure distance to gasket in several locations.Measure distance to gasket in several locations.

Calculate average and record as dimension (B).Calculate average and record as dimension (B).

SubtSubtracract t dimedimensionsion n (B) (B) frofrom m dimedimensinsion on (A) (A) andand

note as dimension (C). (A-B) = Cnote as dimension (C). (A-B) = C

Insert clutch F piston without seals and measureInsert clutch F piston without seals and measure

didistastance nce frofrom m ededge ge of of pispiston ton to to trtranansmismississionon
housing without gasket at several locations.housing without gasket at several locations.

CalcCalculaulate te averaverage age pistpiston on heigheight ht and and recorecord rd asas

dimension (D).dimension (D).

To calculate plate clearance subtract dimension DTo calculate plate clearance subtract dimension D

from dimension (C). (C-D) = from dimension (C). (C-D) = clutch plate clearanceclutch plate clearance

NOTE:Outer plate (24) is available in 2.0 mmNOTE:Outer plate (24) is available in 2.0 mm

(0.079 in.), 2.5 mm (0.098 in.), and 3(0.079 in.), 2.5 mm (0.098 in.), and 3

mmm  m  ((00..11118  8  iinn..)  )  ssiizzeess.  .  UUsse  e  aa

cocombmbininatatiion on to to adadjujusst t clclututch ch FF

clearance. Last outer plate (26) is 3clearance. Last outer plate (26) is 3
mm mm (0(0.1.118 18 inin.) .) anand d shshouould ld nonot t bebe

used to used to adjust clearanceadjust clearance..

ComCombinbine e didiffeffererent nt sizsizes es of of ououter ter plplate ate (2(24) 4) toto

adjust clearance.adjust clearance.

SpecificationSpecification

ClutClutch F Platch F Plate Clee Clearaarancence - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - 3.2 - 3.7 mm (0.126 - 0.146 in.)- - - - - - - - - - - - - - - - - 3.2 - 3.7 mm (0.126 - 0.146 in.)

Remove clutch F piston.Remove clutch F piston.

AA

GDS3165CFMGDS3165CFM

BB

GDS3166CFMGDS3166CFM

DD

GDS3167CFMGDS3167CFM
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11.  .  SShhiimm..

2. 2. AnAnglgle e RiRingng..

3. 3. SpSplilit  t  RiRinng.g.

4. 4. InInnener r RiRingng..

5. 5. SuSun n GeGear ar ShShafaft.t.

6. 6. ThrThrust ust NeNeededle le BeaBeariring.ng.

7. 7. ThThrurust st WaWashsherer..

88.  .  SShhiimm..

9. 9. ClClututch ch F F PiPiststonon..

1010. . Lip Lip SeaSeal.l.

11. 11. RectRectangangular ular SeaSeal.l.

12. 12. RectRectangangular ular SeaSeal.l.

1313. . GaskGasket.et.

14. 14. DowDowel el Pin Pin (2 (2 usedused).).

15. 15. InterIntermediate mediate HousingHousing..

1616. . SeSeal al RiRingng..

1717. . PlPlugug..

18. 18. GuiGuide de Pin Pin (8 (8 usedused).).

19. 19. SprSpring ing (8 (8 usedused).).

20. 20. GuiGuide de Tube Tube (8 (8 usedused).).

21. 21. GuiGuide de Pin Pin (8 (8 usedused).).

22. 22. OuteOuter Plr Plate ate (9 (9 usedused).).

23. 23. InInner ner PlatPlate (9 e (9 used)used)..

2424. . RiRing ng GeGear.ar.

2525. . End End PlPlateate..

4141. . SpSpaceacer.r.

GDS3168CFMGDS3168CFM

2222

11

22
33    44    55    66    77    88

99

1010
1111

1212

1313

1515

1414

1818
1919

   2020
2121

2222

2323

2525
2323

2424

1717

1616

33

22

11

4141
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Install spacer (41) on clutch C shaft.Install spacer (41) on clutch C shaft.

Install parts (2 - 4) with sun gear (5) without shimInstall parts (2 - 4) with sun gear (5) without shim

(1).(1).

Measure distance (A) from end face of sun gearMeasure distance (A) from end face of sun gear

shaft (5) to contact face of sun gear.shaft (5) to contact face of sun gear.

RaiRaise se sun gear sun gear to to concontactact t sun gear sun gear shashaft ft anandd

measure again. Note as dimension B.measure again. Note as dimension B.

To calculate sun gear end play subtract dimensionTo calculate sun gear end play subtract dimension

(B) from dimension (A). (A-B) = sun gear end play.(B) from dimension (A). (A-B) = sun gear end play.

InstInstall all InterIntermediamediate te HousinHousing g and and ClutcClutchh
Element Element SpecificSpecificationation

Intermediate Housing Sun Gear End Play 0.4 - 0.6 mmIntermediate Housing Sun Gear End Play 0.4 - 0.6 mm
(0.016 - 0.024 in.)(0.016 - 0.024 in.)

Select correct size shim (1) to adjust sun gear endSelect correct size shim (1) to adjust sun gear end

play.play.

Install seals (11 and 12).Install seals (11 and 12).

InInststalall l lilip p seseal al (1(10) 0) wiwith th sesealalining g lilip p totowawardrdss

pressure side.pressure side.

Install clutch F piston.Install clutch F piston.

PoPosisitition on ggasaskket et (1(14) 4) anand d dodowewel l  pipin n ((1313) ) inin

transmissiotransmission n housinhousing.g.

  

CAUTIONCAUTION

Use widUse wide washee washerr oror shim on shim on sealing sealing surfacesurface
of intermediate housing to prevent damage.of intermediate housing to prevent damage.

Position intermediate housing and hold in placePosition intermediate housing and hold in place

with three equally space bolts with washers.with three equally space bolts with washers.

Install speed sensor harness Install speed sensor harness through housing.through housing.

AA

GDS3169CFMGDS3169CFM

55

44

GDS3170CFMGDS3170CFM

1212

11111010

GDS3171CFMGDS3171CFM

2626
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Use straight edge to make sure plates are flat.Use straight edge to make sure plates are flat.

PositioPosition and n and install first outer plate (22). Guide install first outer plate (22). Guide pinpin

bore should not be located over a raised area (A)bore should not be located over a raised area (A)

in intermediate housing.in intermediate housing.

Install guide pins (18) in bores of first outer plate.Install guide pins (18) in bores of first outer plate.

Install ring gear.Install ring gear.

Install one inner plate (23).Install one inner plate (23).

Install second outer plate with notch at guide pinInstall second outer plate with notch at guide pin

location.location.

Install remaining plates in alternating order endingInstall remaining plates in alternating order ending

with inner with inner plate.plate.

Install end plate (25).Install end plate (25).

UsinUsing g measmeasurinuring g bloblocks cks measumeasure re cluclutch tch G G endend

plplatate e heheigight ht at at seseveveraral l lolocacatitionons. s. CaCalclcululatatee

average height and record as dimension (A).average height and record as dimension (A).

UsUsining g sasame me memeasasururiing ng bblolockcks s memeasasurure e toto

intintermermediaediate te houshousing ing at at seveseveral ral localocatiotions ns andand

calcalculaculate te averaverage age heigheight. ht. RecoRecord rd as as dimedimensionsionn

(B).(B).

Calculate clutch G clearance. Subtract dimensionCalculate clutch G clearance. Subtract dimension

(B(B) ) frofrom m dimdimensensioion n (A) (A) whiwhich ch eqequaluals s (C) (C) plplateate

stack height. (A-B) = Cstack height. (A-B) = C

GDS3172CFMGDS3172CFM

1818

AA

GDS3173CFMGDS3173CFM

2222

2222

2323

AA

GDS3174CFMGDS3174CFM

BB

GDS3175CFMGDS3175CFM

GDS3176CFMGDS3176CFM
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PosPositiition on gagaskesket t on on ououtputput t enend d covcover er anand d witwithh

clutch G piston bottomed in bore measure pistonclutch G piston bottomed in bore measure piston

height at height at several locationsseveral locations..

CalCalculaculate te averaverage age pispiston ton heiheight ght and and recorecord rd asas

dimension (D).dimension (D).

Subtract dimension (D) from dimension (C) whichSubtract dimension (D) from dimension (C) which

equals clutch G plate clearance. (D-C) = G clutchequals clutch G plate clearance. (D-C) = G clutch

plate clearance.plate clearance.

NOTE:Outer plate (22) is available in 2.0 mmNOTE:Outer plate (22) is available in 2.0 mm

(0(0.0.079 79 inin, , anand d 2.2.5 5 mm mm (0(0.0.0998 8 inin.).)

sizesizes. s. Use a Use a combcombinaination to tion to adjadjustust

clutch G clearance.clutch G clearance.

ComCombinbine e didiffeffererent nt sizsizes es of of ououter ter plplate ate (2(22) 2) toto

adjust clearance.adjust clearance.

InstaInstall ll InteIntermedirmediate ate HousHousing ing and and ClutcClutchh
Element Element SpecificatiSpecificationon

Clutch G Plate Clearance- - - - - - - - - - - - - - - - - - - - -Clutch G Plate Clearance- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - 3.6 - 4.1 mm (0.142 - 0.161 in.)- - - - - - - - - - - - - - - - - 3.6 - 4.1 mm (0.142 - 0.161 in.)

Output Planetary and Clutch ElementOutput Planetary and Clutch Element

11. .  GGasaskeket.t.

2. 2. NeNeedledle e BeaBeariringng..

33.  .  SShhiimm..

44.  .  SShhiimm..

5. 5. OuOutptput ut CoCovever.r.

6. 6. BeBeararining.g.

77.  .  SSeeaall..

8. 8. PlaPlanetnetarary y CarCarririerer..

9. 9. ClClututch ch G G PiPiststonon..

10. 10. OutpOutput ut FlanFlange.ge.

11. 11. RetaRetainer iner PlatPlate.e.

1212. . BolBolt (t (2 u2 usedsed).).

1313. . LoLock ck PlPlatate.e.

1414. . BoBoltlt..

15. 15. O-RiO-Ring ng (3 (3 usedused).).

1616. . Nut Nut (2 (2 useused).d).

17. 17. WashWasher er (2 (2 used)used)..

18. 18. SpeeSpeed Sd Sensoensor r CoveCover.r.

1919. . O-RO-Rining.g.

2020. . Cap Cap ScrScrewew..

2121. . ShShim im (s)(s)..

2222. . O-RO-Rining.g.

23. 23. SpeeSpeed d SensSensor.or.

2424. . StStud ud (2 (2 useused)d)..

25. 25. PluPlug g (3 (3 usedused).).

GDS3177CFMGDS3177CFM

22
11

1515

33
44

2525    1515

99

55

66    77

88

2222

2121    2323   2  20  0  1199    1818
1616

1717

24242525
   1313

1212

1111

1010

1515
2525

1414

1515

2525
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WWitith h iinnteterrmemeddiiaate te hhoouusisinng g sesecucurreedd, ,  uusese

measuring blocks and measure sun gear heightmeasuring blocks and measure sun gear height

with needle bearing and thrust washer (1) in place.with needle bearing and thrust washer (1) in place.

Record as dimension (A).Record as dimension (A).

WitWith h meameasursuring ing blblockocks s meameasursure e intinterermedmediatiatee

housing without gasket at several locations andhousing without gasket at several locations and

calculatcalculate e averageaverage. . Record as Record as dimensidimension (B).on (B).

SuSubtbtraract ct DiDimemensnsioion n (A(A) ) frfrom om didimemensnsioion n (B(B).).

Record as dimension (C). (B-A) = CRecord as dimension (C). (B-A) = C

Position gasket on output housing and measurePosition gasket on output housing and measure

ououtptput ut plplananetetarary y cacarrrrieier r heheigight ht at at seseveverarall
locatilocations. Calculate average height and ons. Calculate average height and record asrecord as

dimension (F).dimension (F).

WiWith th memeasasururining g blblocock k on on plplananetetarary y cacarrrrieierr

measure thrust washer surface height and recordmeasure thrust washer surface height and record

as dimension (G).as dimension (G).

Calculate correct shim size (H).Calculate correct shim size (H).

SuSubtbtracract t dimdimensension ion (F(F) ) frofrom m (G) (G) anand d notnote e asas

dimension (D). (G-F) = Fdimension (D). (G-F) = F

Subtract dimension (C) from dimension (D) andSubtract dimension (C) from dimension (D) and

note as dimension (E). (D-C) = E.note as dimension (E). (D-C) = E.

Subtract sun gear end play specification averageSubtract sun gear end play specification average

0.5 mm (0.020 in.) from dimension (E). Record as0.5 mm (0.020 in.) from dimension (E). Record as

shim size (H). (0.5 mm (0.002 in.) - E) = H shimshim size (H). (0.5 mm (0.002 in.) - E) = H shim

size.size.

OuOutptput ut PlPlananetetarary y and and ClClututch ch ElElememenentt
SpecificationSpecification

Sun GeaSun Gear End Play r End Play - - - - 0.4 - 0.0.4 - 0.6 mm (0.016 mm (0.016 - 0.026 - 0.024 in.4 in.))

Use combination of two shim sizes for end playUse combination of two shim sizes for end play

adjustment.adjustment.

Install needle bearing and shims on sun gear.Install needle bearing and shims on sun gear.

RemRemove ove thrthree ee cap cap screwscrews s holholding ding inteintermedrmediateiate
housinhousing g and install gasket.and install gasket.

AtAttatachched ed DFDFT1T123231 1 OuOutptput ut AssAssememblbly y LiLiftftiningg

Bracket to output shaft.Bracket to output shaft.

Using guide pins lower output planetary cover andUsing guide pins lower output planetary cover and

guidiguiding ng speed sensor speed sensor harness through housing.harness through housing.

PlPlananetaetary ry gegears ars musmust t alalign and ign and memesh sh wiwith th sunsun

gear.gear.

Tighten cap screws in a side to side cross patternTighten cap screws in a side to side cross pattern

to specification.to specification.

OuOutptput ut PlPlananetetarary y and and ClClututch ch ElElememenentt

SpecificationSpecification
OutpuOutput Planet Planetary Covetary Cover Tr Torque orque - - - - -- - - - - 46 Nm (34 lb-f46 Nm (34 lb-ft)t)

Install flange (9) and retainer plate (11) with bevelInstall flange (9) and retainer plate (11) with bevel

edge out. Tighten cap screw.edge out. Tighten cap screw.

OuOutptput ut PlPlananetetarary y and and ClClututch ch ElElememenentt
SpecificationSpecification

OutOutput Yput Yoke Toke Torquorque - e - - - - - - - - - - - - - - - - - - - - - - - - - 60 Nm (44 lb60 Nm (44 lb-ft-ft))

Install new lock plate (13) with 281683 Punch.Install new lock plate (13) with 281683 Punch.

AA

GDS3178CFMGDS3178CFM

11

BB

GDS3175CFMGDS3175CFM

FF

GG

GDS3179CFMGDS3179CFM
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Install Oil Pan and Control ValveInstall Oil Pan and Control Valve

1. 1. BoBolt lt (9 (9 ususeded).).

2. 2. BoBolt lt (3(30 0 ususeded).).

3. 3. WaWashsher er (3(30 0 ususeded).).

4. 4. CoContrntrol ol ModModulule e AssAssembembly.ly.

5. 5. ConControl trol ModuModule le ConConnectnector.or.

6. 6. OutOutput put SeSensonsor r CoConnennectoctor.r.

7. 7. TranTransmismission ssion ConnConnectector or X-17X-171.1.8. 8. WaWashsher er (2 (2 ususeded).).

9. 9. BoBolt lt (2 (2 ususeded).).

Install Transmission Connector X-171.Install Transmission Connector X-171.

IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvvee
SpecificationSpecification

Transmission Connector X-171 Torque - - - - - - - - - - -Transmission Connector X-171 Torque - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 23 Nm (23 Nm (20204 lb-4 lb-inin.).)

Position control module and install cap screws (1Position control module and install cap screws (1

and 2) hand tight.and 2) hand tight.

TighTighten bolts ten bolts starstartinting g in in centcenter er and proceeand proceed d toto

outer edge.outer edge.

IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvvee
SpecificationSpecification

ConControl Motrol Moduldule Te Torqorque ue - - - - - - - - - - - - - - - - - - 23 Nm (204 lb23 Nm (204 lb-in.-in.))

Connect wire harness (5 and 6).Connect wire harness (5 and 6).

IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvveeSpecificationSpecification

Speed Sensor Plug Torque 90 - 100 Nm (66 - 74 lb-ft)Speed Sensor Plug Torque 90 - 100 Nm (66 - 74 lb-ft)

Do speed sensor adjustment.Do speed sensor adjustment.  (See (See “Input Speed “Input Speed

Sensor Adjustment” on page 152Sensor Adjustment” on page 152))

Wrap oil filler pipe with sealing tape and install ifWrap oil filler pipe with sealing tape and install if

removed.removed.

MeaMeasursure e anand d adadjusjust t oioil l fifillller er pipipe pe heiheighght t andand

tighten lock nut.tighten lock nut.

IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvvee
SpecificationSpecification

Oil FilOil Filler Pipler Pipe Lenge Lengthth - - - - - - - - - - - - - - - - - - - - - - -40 mm (1.575 in-40 mm (1.575 in.).)

66    55

GDS3180CFMGDS3180CFM

44

77

99

88

11

33
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IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvvee
SpecificationSpecification

Oil Filler PipOil Filler Pipe Jamb Nut Te Jamb Nut Torque - - - - orque - - - - - - 80 Nm (59 lb-ft)80 Nm (59 lb-ft)

Install oil pan and gasket.Install oil pan and gasket.

IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvvee
SpecificationSpecification

Oil Pan Torque 23 Nm (204 lb-in.)Oil Pan Torque 23 Nm (204 lb-in.)

Apply thin layer of petroleum jelly to filter O-ringApply thin layer of petroleum jelly to filter O-ring

and filter cover O-ring. Install filter and cover.and filter cover O-ring. Install filter and cover.

IInnssttaalll  l  OOiil  l  PPaan  n  aannd  d  CCoonnttrrool  l  VVaallvvee
SpecificationSpecification

Oil FiOil Filter Colter Cover Tver Torqorque ue - - - - - - - - - - - - - - - - - - 23 Nm (2023 Nm (204 lb-4 lb-in.)in.)

Install Torque ConverterInstall Torque Converter

  

CAUTIONCAUTION

Approximate weight of Torque Converter isApproximate weight of Torque Converter is

60 kg (132 lb).60 kg (132 lb).

InstInstall all 281281696 696 LifLiftinting g DeviDevice ce to to secursecure e turbturbineine

wheel in converter.wheel in converter.

WitWith h convconverteerter r hub hub up, measure distanup, measure distance ce fromfrom
faface ce of of spuspur r gegear ar to to tuturbrbine gear ine gear shoshoululder der (C)(C)..

Record as measurement C.Record as measurement C.

Measure distance from spur gear face to one-wayMeasure distance from spur gear face to one-way

roller clutch ring face (B). Record as measurementroller clutch ring face (B). Record as measurement

B.B.

Calculate distance (D) and record. (C-B) = DCalculate distance (D) and record. (C-B) = D

Inspect anInspect and instald installl ring (8)ring (8) on stator shafon stator shaft with endst with ends

locked.locked.

Position spacer (7) to remove axial movement inPosition spacer (7) to remove axial movement in

stator shaft.stator shaft.

GDS3012CFMGDS3012CFM

CC

GDS3181CFMGDS3181CFM

BB

GDS3182CFMGDS3182CFM

D D BB
CC

GDS3183CFMGDS3183CFM

GDS3184CFMGDS3184CFM

77

88
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Install 281710 Lifting Device by hand to removeInstall 281710 Lifting Device by hand to remove

turbine shaft end play.turbine shaft end play.

With depth gauge measure distance (A) from endWith depth gauge measure distance (A) from end

turbine shaft to face of spacer (7) and record.turbine shaft to face of spacer (7) and record.

Remove lifting eye.Remove lifting eye.

Calculate turbine shaft length E. (D-A) = E.Calculate turbine shaft length E. (D-A) = E.

Calculate size of shim (S).Calculate size of shim (S).

Turbine shaft length (E) must be added to torqueTurbine shaft length (E) must be added to torque
conconververteter r enend d plaplay y totolerleranance ce (G) (G) to to detdetererminminee

correct shim size. (E+G) = S.correct shim size. (E+G) = S.

Install Torque Converter SpecificationInstall Torque Converter Specification

Torque Converter Floating Tolerance G End Play - - - -Torque Converter Floating Tolerance G End Play - - - -
- - - - - - - - - - - - - - - - -0.3 - 0.4 mm (0.012 - 0.016 in.)- - - - - - - - - - - - - - - - -0.3 - 0.4 mm (0.012 - 0.016 in.)

  

CAUTIONCAUTION

Dimension G must be added to E or bearingDimension G must be added to E or bearing

will be damaged.will be damaged.

NOTE:A thicker shim allows more end play.NOTE:A thicker shim allows more end play.

Torque convTorque convertererter shims are availashims are availableblein .01 mm (0.004 in.) increments fromin .01 mm (0.004 in.) increments from

1.0 mm (0.039 in.) to 2.6 mm (0.1021.0 mm (0.039 in.) to 2.6 mm (0.102

in.).in.).

Calculation Example:Calculation Example:

(C-B) = D (174.7 mm - 55.2 mm) = 119.5(C-B) = D (174.7 mm - 55.2 mm) = 119.5

(D-A) = E (119.5 mm - 118.3 mm) = 1.2(D-A) = E (119.5 mm - 118.3 mm) = 1.2

(E+G) = S (1.2 mm + 0.35 mm) = 1.55 mm(E+G) = S (1.2 mm + 0.35 mm) = 1.55 mm

ApApply ply ththin in laylayer er of of pepetrotroleleum um jeljelly ly to to shishim m andand

position at center of turbine shaft (6).position at center of turbine shaft (6).

ApplApply thin layer ofy thin layer of trantransmisssmission oilion oil to sealto seal at arrowat arrow..

InInstastall ll 2828161696 96 LiLiftfting ing DevDevicice e to to conconververteter r andand

lowelower r convconverterter er intinto o posipositiotion. n. RotaRotate te convconverteerterr

sligslightlhtly y to to ensuensure re engaengagemegement nt of of turbturbine ine shafshaft,t,

stator, and pump drive gear.stator, and pump drive gear.

  

CAUTIONCAUTION

Converter must be Converter must be positiopositioned correctlyned correctly

before converter cap screw is installed.before converter cap screw is installed.

AA
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Loosen lifting eye one turn and measure converterLoosen lifting eye one turn and measure converter

heheighight t (F(F) ) ±0±0.05 mm .05 mm (0.(0.00002 2 inin.). .). See See tabtable le toto

determine if converter height is correct.determine if converter height is correct.

SpecificationSpecification

TTorquorque- - - - - - - e- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 86.86.25 mm (325 mm (3.39.396 in.)6 in.)

  

CAUTIONCAUTION

If spacer ring is added or removed, shim (6)If spacer ring is added or removed, shim (6)

must also be change by an equal amount tomust also be change by an equal amount to

avoid damage to bearing.avoid damage to bearing.

If installed height is less than (F) -0.05 mm (0.002If installed height is less than (F) -0.05 mm (0.002

in.) a second spacer ring (7) should be installed toin.) a second spacer ring (7) should be installed to

stator shaft.stator shaft.

If installed is greater than (F) +0.05 If installed is greater than (F) +0.05 mm (0.002 in.)mm (0.002 in.)

spacer ring (7) should be removed.spacer ring (7) should be removed.

Spacer ring thickness is 1 mm (0.040).Spacer ring thickness is 1 mm (0.040).

InInststalall l DFDFT1T122229 9 ToTorqrque ue CoConvnvererteter r HoHoldldiningg

Bracket and socket head cap.Bracket and socket head cap.

TiTighghteten n cacap p scscrerew w (1(1) ) anand d memeasasurure e totorqrqueue

converter height again.converter height again.

Install Torque Converter Install Torque Converter SpecificatiSpecificationon

TTorque Converorque Converter Lockinter Locking Cap Screw Torqg Cap Screw Torqueue - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - 185 Nm (136 lb-ft)- - - - - - - - - - - - - - - - - - - - - - - - - - 185 Nm (136 lb-ft)

Install plug (1) and seal (2).Install plug (1) and seal (2).

Install Torque Converter Install Torque Converter SpecificatiSpecificationon

TTorque Conorque Converter Pluverter Plug Tg Torque- - - - orque- - - - 200 Nm (148 lb-200 Nm (148 lb-ft)ft)

FF

FF
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Input Speed Sensor AdjustmentInput Speed Sensor Adjustment

DrDraaiin n ttrraannsmsmiissssiioon n ooili l..   (  (SSeee  e  CChhaan gn gee

TTrarannssmimissssioion n OOil i l  iin n OpOpeerraattor or MaMannuauall

CHAPTER 15, SECTON 2).CHAPTER 15, SECTON 2).

Remove transmission oil pan.Remove transmission oil pan.

Remove plug (1).Remove plug (1).

RemRemove ove wiwire re conconnecnectortors s (1)(1). . WirWire e coconnennectctoror

locatiolocation is n is not important.not important.

Remove input speed sensor (2) and shim(s).Remove input speed sensor (2) and shim(s).

With input sensor removed rotate output shaft toWith input sensor removed rotate output shaft to

lolocacatte e uupppper er ffacace e of of pupulslse e riring ng prprojojecectitionon..

TransmissioTransmission-to-Trn-to-Transfer Case ansfer Case Drive Shaft Drive Shaft maymay

need to need to be be discdisconneonnectected.d.   (See  (See   “Remo  “Remove ve andand

InstInstall all TranTransmissmissiosion-ton-to-Tr-Transfansfer er Case Case DrivDrivee

ShafShaft t or or TranTransfer sfer CaseCase-to--to-OscilOscillatilation on JoinJointt

Drive Shaft” on page 35Drive Shaft” on page 35.).)

PoPosisitition on anand d ininststalall l JDJDG1G162629 9 SeSensnsor or DeDeptpthh

Measuring Shaft. Tighten cap screw.Measuring Shaft. Tighten cap screw.

IInnppuut  t  SSppeeeed  d  SSeennssoor  r  AAddjjuussttmmeenntt
SpecificationSpecification

Input and Output Sensor Depth Measuring ShaftInput and Output Sensor Depth Measuring Shaft
TTorqorque - - - - - - - - - - - - ue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9.5 N9.5 Nm (84 lbm (84 lb-in.-in.))

11

11
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Position measurement pin (1) on pulse ring upperPosition measurement pin (1) on pulse ring upper

face and tighten set screw.face and tighten set screw.

RemoRemove ve measumeasurinring g rod rod and and measmeasure ure distdistanceance

frfrom om moumountinting ng faface ce to to pupulse lse rinring g concontatact ct faface.ce.

Note as dimension (B).Note as dimension (B).

PositioPosition speed n speed sensor in sensor in JDG1630 Sensor LengthJDG1630 Sensor Length

MeaMeasursurining g BloBlock ck anand d meameasursure e disdistantance ce frofromm

sensor sensing surface to mounting surface. Notesensor sensing surface to mounting surface. Note

as dimension (C).as dimension (C).

Speed sensor clearance 0.6 - 0.8 mm (0.024 -Speed sensor clearance 0.6 - 0.8 mm (0.024 -

0.031 in.) is dimension (A).0.031 in.) is dimension (A).

IInnppuut  t  SSppeeeed  d  SSeennssoor  r  AAddjjuussttmmeenntt
SpecificationSpecification

Speed Sensor Clearance 0.6 - 0.8 mm (0.024 - 0.031Speed Sensor Clearance 0.6 - 0.8 mm (0.024 - 0.031
in.)in.)

NOTE:Speed sensor shims are available inNOTE:Speed sensor shims are available in

0.1 mm 0.1 mm (0.0(0.004 in.) 04 in.) incincremenrements ts fromfrom

0.8 - 6.0 mm (0.024 - 0.236 in.).0.8 - 6.0 mm (0.024 - 0.236 in.).

Calculate speed sensor shim size.Calculate speed sensor shim size.

SubSubtratract ct dimedimensionsion n (B) from (B) from dimedimensinsion on (C) and(C) and

note as dimension (D).note as dimension (D).

Add dimension (D) to clearance average 0.7 mmAdd dimension (D) to clearance average 0.7 mm

(0.028 in.) this will be shim size required.(0.028 in.) this will be shim size required.

Position shims and O-ring and install sensor.Position shims and O-ring and install sensor.

IInnppuut  t  SSppeeeed  d  SSeennssoor  r  AAddjjuussttmmeenntt
SpecificationSpecification

Input and Output Speed Sensor Torque - - - - - - - - - - -Input and Output Speed Sensor Torque - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9.9.5 Nm (85 Nm (84 lb4 lb-in-in.).)

Install Plug.Install Plug.

IInnppuut  t  SSppeeeed  d  SSeennssoor  r  AAddjjuussttmmeenntt
SpecificationSpecification

Input Speed Sensor Plug Torque - - - - - - - - - - - - - - - -Input Speed Sensor Plug Torque - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - 90 - 100 Nm (66 - 74 lb-ft)- - - - - - - - - - - - - - - - - - - - 90 - 100 Nm (66 - 74 lb-ft)

Install oil pan and gasket.Install oil pan and gasket.

IInnppuut  t  SSppeeeed  d  SSeennssoor  r  AAddjjuussttmmeenntt
SpecificationSpecification

Oil POil Pan Tan Torquorque- - - - - e- - - - - - - - - - - - - - - - - - - - - - - - - 23 Nm (223 Nm (204 lb04 lb-in.-in.))

InsInstaltall l dradrain in pluplug g and and filfill l tratransminsmissiossion n oiloil..   (See  (See

Change TransmiChange Transmissionssion Oil in Operator’s ManualOil in Operator’s Manual

CHAPTER 15, SECTION 2.)CHAPTER 15, SECTION 2.)
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Output Speed Sensor AdjustmentOutput Speed Sensor Adjustment

RemRemove ove covcover er anand d wiwire re conconnenectoctors rs (1)(1). . WiWirere

connector location is not important.connector location is not important.

Remove output speed sensor cap screw (5).Remove output speed sensor cap screw (5).

Remove output sensor (3) and shims (4).Remove output sensor (3) and shims (4).

WitWith h outoutput sensor put sensor remoremoved ved rotrotate ate outoutput shaftput shaft

aannd  d  llooccaatte  e  ppllaanne te taarry y ccaarrrriieer  r  ttooootth  h  ((11))..

TransmissiTransmission-to-Ton-to-Transfer Case ransfer Case Drive Shaft Drive Shaft maymay

need to be disconnected.need to be disconnected.   (See  (See  “REMOVE AND “REMOVE AND

ININSTSTALALL L TRTRANANSMISMISSSSIOION-N-TOTO-T-TRARANSNSFEFERR

CASE DRIVE SHAFT” on page 63CASE DRIVE SHAFT” on page 63).).

PoPosisitition on anand d ininststalall l JDJDG1G162629 9 SeSensnsor or DeDeptpthh

Measuring Shaft. Tighten cap screw (1).Measuring Shaft. Tighten cap screw (1).

OOuuttppuut t  SSppeeeed  d  SSeennssoor  r  AAddjjuusstmtmeenntt
SpecificationSpecification

Input and Output Sensor Depth Measuring ShaftInput and Output Sensor Depth Measuring Shaft
TTorqorque - - - - - - - - - - - - ue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9.5 N9.5 Nm (84 lbm (84 lb-in.-in.))

Position measurement pin (2) on planetary carrierPosition measurement pin (2) on planetary carrier

tooth and tighten set screw.tooth and tighten set screw.

RemovRemove e measumeasuring ring rod rod and and measmeasure ure disdistanctancee

frofrom m moumountinting ng faface ce to to meameasursuremeement nt pipin n faface.ce.

Note as dimension (B).Note as dimension (B).

PositioPosition speed sensor n speed sensor in JDG1630 Sensor Lengthin JDG1630 Sensor Length

MeaMeasursuring ing BlBlock ock and and meameasursure e didistastance nce frfromom

sensor sensing surface to mounting surface. Notesensor sensing surface to mounting surface. Note

as dimension (C).as dimension (C).

11
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Speed sensor clearance 0.6 - 0.8 mm (0.024 -Speed sensor clearance 0.6 - 0.8 mm (0.024 -

0.031 in.) is dimension (A).0.031 in.) is dimension (A).

OOuuttppuut t  SSppeeeed d SSeennssoor r  AAddjjuuststmemenntt
SpecificationSpecification

SpSpeed Seeed Sensonsor Clearr Clearance ance - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.6 - 0.0.6 - 0.8 mm (0.08 mm (0.024 - 0.024 - 0.031 in.31 in.))

NOTE:Speed sensor shims are available inNOTE:Speed sensor shims are available in

0.1 mm 0.1 mm (0.(0.004 in.) 004 in.) incrincremenements ts frofromm

0.8 - 6.0 mm (0.024 - 0.236 in.).0.8 - 6.0 mm (0.024 - 0.236 in.).

CalculaCalculate speed te speed sensor shim sensor shim size.size.
SubtSubtract dimensract dimension ion (B) (B) frofrom m dimedimensionsion n (C) (C) andand

note as dimension (D).note as dimension (D).

Add dimension (D) to clearance average 0.7 mmAdd dimension (D) to clearance average 0.7 mm

(0.028 in.) this will be shim size required.(0.028 in.) this will be shim size required.

Position shims and O-ring and install sensor.Position shims and O-ring and install sensor.

OOuuttppuut t  SSppeeeed d SSeennssoor r  AAddjjuuststmemenntt
SpecificationSpecification

Input and Output Speed Sensor Torque - - - - - - - - - - -Input and Output Speed Sensor Torque - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9.9.5 Nm (84 l5 Nm (84 lb-b-in.in.))

Connect wire connectors and Connect wire connectors and install cover.install cover.

GDS3194CFMGDS3194CFM
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LEFT BLANK INTENTIONALLYLEFT BLANK INTENTIONALLY
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CHAPTER 3. TRANSMISSIONCHAPTER 3. TRANSMISSION

SECTION 4. HYDRAULIC SYSTEMSECTION 4. HYDRAULIC SYSTEM

REMOVE AND INSTALLREMOVE AND INSTALL
TRANSMISSION OIL-TO-AIR COOLERTRANSMISSION OIL-TO-AIR COOLER

Turn battery disconnect switch off.Turn battery disconnect switch off.

Disconnect fan wire connector (1).Disconnect fan wire connector (1).

DisconnecDisconnect oilt oil lines (2 and 3) from cooler. Closlines (2 and 3) from cooler. Close alle all

openings using caps and plugs.openings using caps and plugs.

Remove bolts, spacers, and nuts (4).Remove bolts, spacers, and nuts (4).

ReRemovmove e fafan n and shroand shroud ud (5) (5) anand d thethen n reremomoveve

cooler.cooler.

Repair or Repair or replareplace ce as as requirequired.red.

InInststalall l cocoololer er anand d shshroroud ud ususining g cacap p scscrerewsws,,
spacers, and nuts.spacers, and nuts.

Connect oil lines and wire connector.Connect oil lines and wire connector.

Remove and Install Transmission Oil-Remove and Install Transmission Oil-
to-Water Coolerto-Water Cooler

Turn battery disconnect off.Turn battery disconnect off.

Drain engine coolant.Drain engine coolant.

Disconnect coolant hoses (1 and 2).Disconnect coolant hoses (1 and 2).

Disconnect oil lines (3 and 4). Close all openingsDisconnect oil lines (3 and 4). Close all openings

using caps and plugs.using caps and plugs.

Remove bolts (5) and remove cooler.Remove bolts (5) and remove cooler.

Repair or replace as required.Repair or replace as required.

InstalInstall l cooler using bolts.cooler using bolts.

Connect oil lines and Connect oil lines and coolancoolant t lines.lines.

Fill engine with coolant.Fill engine with coolant.
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LEFT BLANK INTENTIONALLYLEFT BLANK INTENTIONALLY
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CHAPTER 4. ENGINECHAPTER 4. ENGINE

SECTION 1. REMOVAL AND INSTALLATIONSECTION 1. REMOVAL AND INSTALLATION

ENGINEENGINE

Remove and Install EngineRemove and Install Engine

Turn battery disconnect switch toTurn battery disconnect switch to O OFFFF..

Remove hood.Remove hood. (See (See “BONNET” on page 335 “BONNET” on page 335))..

Lower belly Lower belly plates.plates.

NOTNOTE:ME:Marark k alall l conconnenectctorsors, , fifittttingings s andand

pipes clearly for pipes clearly for correct installatiocorrect installation.n.

Disconnect all wire harnesses.Disconnect all wire harnesses.

Remove charge air Remove charge air after cooler and radiator.after cooler and radiator. (See (See

“Remove and Install Charge Air Aftercooler”“Remove and Install Charge Air Aftercooler”

on page 241on page 241).).

Remove bolts (1) and fan guard (2) from the leftRemove bolts (1) and fan guard (2) from the left

and right side.and right side.

Disconnect high and low pressure lines from airDisconnect high and low pressure lines from air

conditioner compressor (1).conditioner compressor (1).

DiscDisconnonnect ect wirewires s from from startstarter er motmotor, or, altalternernatorator

and harnesses connected to the engine.and harnesses connected to the engine.

11

22
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Disconnect lines (1) from expansion tank.Disconnect lines (1) from expansion tank.

DisconnecDisconnect t heater hoses.heater hoses.

Disconnect start aid glow plug wire connector (2)Disconnect start aid glow plug wire connector (2)

and fuel line.and fuel line.

Remove cap screws that holds cross member (3).Remove cap screws that holds cross member (3).

Lift up cross member and swing over to right sideLift up cross member and swing over to right side

fefendnderer. . InInststalall l onone e cacap p scrscrew ew to to hohold ld crcrososss

member in place.member in place.

DisconnecDisconnect t intakintake e boot.boot.

Remove clamp and disconnect exhaust pipe.Remove clamp and disconnect exhaust pipe.

DisconnecDisconnect t output line from coutput line from compressor.ompressor.

Disconnect fuel lines and plug holes.Disconnect fuel lines and plug holes.

ReRemomove ve clclamamp p anand d momove ve lilinenes s totowawardrds s ririghghtt

frame rail.frame rail.

Disconnect wire Disconnect wire connector.connector.

DiDiscscononnenect ct ououtptput ut spspeeed ed sesensnsoror, , reretatardrderer

temperature sensor, turbine speed sensor, inputtemperature sensor, turbine speed sensor, input

speed sensor, retarder sensor, and transmissionspeed sensor, retarder sensor, and transmission

cocontntrrool  l  momodduulle e wiwire re coconnnnecectotorrs.s.   (See  (See

Transmission Harness Component Location inTransmission Harness Component Location in

OpOpereratatiion on aand nd TTesest t MaManunual al CHCHAPAPTTER ER 3,3,

SECTION 1).SECTION 1).

Disconnect coolant line and drain fluid from Disconnect coolant line and drain fluid from coolercooler

into suitable container. Close all openings usinginto suitable container. Close all openings using

caps and plugs.caps and plugs.

DiDiscscononnenect ct trtranansmismissssioion n drdrivive e shshafaft.t.   (See  (See“REMOVE AND INSTALL TRANSMISSION-TO-“REMOVE AND INSTALL TRANSMISSION-TO-

TRANSFER CASE DRIVE SHAFT” on page 49TRANSFER CASE DRIVE SHAFT” on page 49).).

  

CAUTIONCAUTION

Approximate weight of engine andApproximate weight of engine and

transmission is 1542 kg (3400 lb).transmission is 1542 kg (3400 lb).

Remove and Install Engine SpecificationRemove and Install Engine Specification

Engine and Transmissionm WeightEngine and Transmissionm Weight
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 151542 kg (42 kg (343400 lb00 lb))

Attach JDG23 Lifting Beam to suitable hoist andAttach JDG23 Lifting Beam to suitable hoist and

hook to three engine hookup points.hook to three engine hookup points.

11
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Remove bolts for front engine mounts (1).Remove bolts for front engine mounts (1).

  

CAUTIONCAUTION

Do not mix engine mounting, transmissionDo not mix engine mounting, transmission

or transfer case shims.or transfer case shims.

NOTE:NOTE:NotNote e localocation tion of of waswashers hers betbetweenween

rubber mounts and frame.rubber mounts and frame.

Remove transmission mounts (1). Note Remove transmission mounts (1). Note locatiolocation ofn of

washers between rubber mounts and frame.washers between rubber mounts and frame.

ReRemovmove e enengigine. ne. Use Use shoshop p ststanands ds or or wowoododenen

blocks to support the engine and transmission.blocks to support the engine and transmission.

Using JDG1500-16 turning tool rotate Using JDG1500-16 turning tool rotate engine untilengine until
flex plate cap screws (1) appear in access hole.flex plate cap screws (1) appear in access hole.

Rotate engine and remove cap screws.Rotate engine and remove cap screws.

  

CAUTIONCAUTION

Approximate weight of transmission is 544Approximate weight of transmission is 544

kg (1200 lb)kg (1200 lb)

Attach JDG1501-6 main case holding fixture toolAttach JDG1501-6 main case holding fixture tool

to transmission. Attach a suitable hoist to tool.to transmission. Attach a suitable hoist to tool.

Remove bolts (1) and remove transmission fromRemove bolts (1) and remove transmission from

enginengine. Remove e. Remove bolts holding flexplatbolts holding flexplate adapter e adapter toto

flywheel.flywheel.

Repair or replace as necessary.Repair or replace as necessary.

Install flexplate adapter to flywheel. Tighten capInstall flexplate adapter to flywheel. Tighten cap

screws to specification.screws to specification.

Remove and Install Engine SpecificationRemove and Install Engine Specification

Flexplate Adapter-to-Flywheel Cap Screws TorqueFlexplate Adapter-to-Flywheel Cap Screws Torque
- - - - - - - - - - - - - - - - - - - - - - - - - - - 110 Nm (81 lb-ft)- - - - - - - - - - - - - - - - - - - - - - - - - - - 110 Nm (81 lb-ft)

Before installBefore installing the ing the transmissiotransmission, align n, align one of one of thethe

cap screw holes in the flex plate discs and one ofcap screw holes in the flex plate discs and one of

the tapped holes in torque converter adapter withthe tapped holes in torque converter adapter with

hole in flywheel housing.hole in flywheel housing.

InstalInstall l transmitransmission ssion to to flywheel housing.flywheel housing.

ApApply ply ririgid form gid form in in plaplace ce gagaskesket t to to thrthreaeads ds ofof

transmission-to-flywheel housing cap screws.transmission-to-flywheel housing cap screws.

Tighten to specification.Tighten to specification.

11
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Remove and Install Engine SpecificationRemove and Install Engine Specification

Transmission-to-Flywheel Housing Cap Screws TorqueTransmission-to-Flywheel Housing Cap Screws Torque
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 65 Nm (65 Nm (4747.9.942 l42 lb-fb-ft)t)

Appy medium strength thread lock and sealer toAppy medium strength thread lock and sealer to

threads of cap screws.threads of cap screws.

RotaRotate te engengine ine and and insinstaltall l fleflexplxplate-ate-to-cto-conveonverterrter

adapter cap screws.adapter cap screws.

Tighten to Tighten to specificaspecification.tion.

Remove and Install Engine SpecificationRemove and Install Engine Specification

Flexplate-to-Converter Adapter Cap Screws TorqueFlexplate-to-Converter Adapter Cap Screws Torque
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 81 Nm (81 Nm (5959.7.743 l43 lb-fb-ft)t)

  

CAUTIONCAUTION

Approximate weight of engine andApproximate weight of engine and

transmission is 1542 kg (3400 lb)transmission is 1542 kg (3400 lb)

Using a suitable hoist, attach JDG23 lifting beamUsing a suitable hoist, attach JDG23 lifting beam

to three lifting points on engine. Install engine intoto three lifting points on engine. Install engine into

frame.frame.

Note location of rubber mounts and washers andNote location of rubber mounts and washers and
install bolts through mounts and frame.install bolts through mounts and frame.

Tighten to Tighten to specificaspecification.tion.

Remove and Install Engine SpecificationRemove and Install Engine Specification

Engine and Transmission Mounts-to-Frame CapEngine and Transmission Mounts-to-Frame Cap
ScreScrews Tws Torqorque ue - - - - - - - - - - - - - - - - - - - - - - - -- - 435 Nm (3435 Nm (320.20.84 lb84 lb-ft-ft))

Connect transmission drive shaft.Connect transmission drive shaft. (See (See “REMOVE “REMOVE

AND AND INSTALL TRANSMISSION-TO-TRAINSTALL TRANSMISSION-TO-TRANSFERNSFER

CASE DRIVE SHAFT” on page 49CASE DRIVE SHAFT” on page 49).).

Connect transmission lines.Connect transmission lines.

Connect transmission drive shaft.Connect transmission drive shaft. (See(See “REMOVE “REMOVE

AND INSTALLAND INSTALL TRANSMISSION-TRANSMISSION-TO-TRANSFERTO-TRANSFER

CASE DRIVE SHAFT” on page 49CASE DRIVE SHAFT” on page 49).).

CoConnnneect ct  oouutptpuut t  spspeeeed d sesennsosorr,  ,  reretatardrdeerr

temperature sensor, turbine speed sensor, inputtemperature sensor, turbine speed sensor, input

speed sensor, retarder sensor, and transmissionspeed sensor, retarder sensor, and transmission

cocontntrrool  l  momodduulle e wiwire re coconnnnecectotorrs.s.   (See  (See

Transmission Harness Component Location inTransmission Harness Component Location in
OpOpereratatiion on aand nd TTesest t MaManunual al CHCHAPAPTTER ER 3,3,

SECTION 1)SECTION 1)

Connect wire Connect wire connectorconnector..

Connect fuel lines. Use new sealing washers andConnect fuel lines. Use new sealing washers and

tighten banjo bolt to specification.tighten banjo bolt to specification.

Remove and Install Engine SpecificationRemove and Install Engine Specification

Fuel Line-to- Fuel Controller Banjo Bolt TorqueFuel Line-to- Fuel Controller Banjo Bolt Torque
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 40 Nm (40 Nm (30 lb30 lb-f-ft)t)

Install in reverse Install in reverse order.order.

http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter3%20Section%201%20&%202.pdf
http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter3%20Section%201%20&%202.pdf
http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter3%20Section%201%20&%202.pdf
http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter3%20Section%201%20&%202.pdf
http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter3%20Section%201%20&%202.pdf
http://../B40D%20and%20B35D/Repair%20Manual%20Bell/Chapter3%20Section%201%20&%202.pdf
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CHAPTER 4. ENGINECHAPTER 4. ENGINE

SECTION 2. CRANKSHAFT, MAIN BEARINGS AND FLYWHEELSECTION 2. CRANKSHAFT, MAIN BEARINGS AND FLYWHEEL

INSTALL ENGINE ON REPAIR STANDINSTALL ENGINE ON REPAIR STAND

Remove belt, engine fan, fan hub, and crankshaftRemove belt, engine fan, fan hub, and crankshaft

pulley.pulley.

Remove mounts from engine block.Remove mounts from engine block.

Mount engine on a stand.Mount engine on a stand.

  

CAUTIONCAUTION

TheThe apapproproxiximatmate e weweighightt ofof engengininee isis 10810877 kgkg

(2400 lb)(2400 lb)

Install Engine on Repair Stand SpecificationInstall Engine on Repair Stand Specification

EngiEngine Weine Weight - - - ght - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1081087 kg (2400 l7 kg (2400 lb)b)

LoLower wer enengingine e on on rerepapair ir ststanand d anand d insinstatall ll capcap

screws where screws where originoriginal engine al engine mounts were.mounts were.

Install bracket using cap screws and nuts.Install bracket using cap screws and nuts.

Install bolt into Install bolt into engineengine..

Tighten all cap screws and remove hoist.Tighten all cap screws and remove hoist.

CRANKSHAFT AND MAIN BEARINGCRANKSHAFT AND MAIN BEARING
FAILURE ANALYSISFAILURE ANALYSIS

Scored Main BearingScored Main Bearing

(D(Diaiagngnososis is alalso so aapppplil ies es to to coconnnnecectiting ng rorodd

bearing.)bearing.)

  Oil Oil ststararvatvatioion.n.

• • ConContamitaminatnated ed oil.oil.

• • EngiEngine ne parparts ts faifailurelure..

• • ExcExcesessivsive e heheat.at.

• • Poor Poor perperiodiodic ic servservice.ice.

“Wiped” Bearings“Wiped” Bearings

• • Fuel Fuel in lin lubricatubricating oiing oil (il (incomplete ncomplete combusticombustion).on).

• • Coolant Coolant in in lubrilubrication cation system system (cracked (cracked block,block,

liner seal failure, or leaking water pump sealliner seal failure, or leaking water pump seal

with plugged hole).with plugged hole).

• • InsufInsufficient ficient bearing bearing oil oil clearance.clearance.
• • Parts Parts not not lubricatlubricated pred prior ior to ento engine gine operatioperation.on.

• • WroWrong ng bearbearing ing sizsize.e.

Inconsistent Wear PatternInconsistent Wear Pattern

• • MisaMisaligligned ned or bor bent ent connconnectecting ing rod.rod.

• • WWarpearped d or or bowbowed ed crancrankshakshaft.ft.

• • DistDistorteorted d cylicylindender r bloblock.ck.

Broken Main Bearing CapsBroken Main Bearing Caps

• • ImprImpropeoper r insinstaltallatlationion..

• • Dirt Dirt between between bearinbearing g and and crankshafcrankshaft jot journal.urnal.

• • LoLow w oioil l prpressessurure.e.

• • OiOil l pupump mp faifailulure.re.

Cracked, Chipped or Broken BearingsCracked, Chipped or Broken Bearings

• • OveOver r spespeededining.g.

• • ExExcescessisive ve ididlinling.g.

• • LuLuggggining.g.

• • ExceExcessive ssive oil oil cleclearaarance.nce.

• • ImprImpropeoper r insinstaltallatlationion..
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CRANKSHAFT OIL SEALSCRANKSHAFT OIL SEALS

Remove and Install Rear Oil SealRemove and Install Rear Oil Seal

Remove the Remove the engineengine.. (See (See “Remove and Install” on page 105 “Remove and Install” on page 105).).

Remove Remove flywheelflywheel.. (See (See “FLYWHEEL” on page 167 “FLYWHEEL” on page 167).).

CarefulCarefully remove rear oil seally remove rear oil seal (1) from timing case.(1) from timing case.

Inspect contact surface on flywheel for scores orInspect contact surface on flywheel for scores or

signs of wear.signs of wear.

NOTE:Apply engine oil to lip of rear oil sealNOTE:Apply engine oil to lip of rear oil seal

for for convconvententionaional l type type sealseals. s. InsInstalltall

dry for fibre type seal.dry for fibre type seal.

Fit new oil seal (1) in timing case and press in withFit new oil seal (1) in timing case and press in with

drift (2).drift (2).

InsInstatall ll flflywhywheeleel..   (See  (See   “F  “FLYLYWHWHEEEEL” L” onon

page 167page 167.).)

11

11

22
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Remove and Install Belt Pulley/Remove and Install Belt Pulley/
Vibration DamperVibration Damper

RemoRemove ve fan fan guaguardrd   (See  (See   “Remo  “Remove ve and and InsInstalltall

Engine” on page 159Engine” on page 159).).

Install Cranking DeviceInstall Cranking Device

  

CAUTIONCAUTION

Cranking device must be removed beforeCranking device must be removed before
starting the engine.starting the engine.

Remove cover (1) at flywheel housing.Remove cover (1) at flywheel housing.

Attach crankinAttach cranking device (2) to g device (2) to flywheeflywheell housing withhousing with

bolts (3).bolts (3).

To stop the device from turning, insert the pin (4).To stop the device from turning, insert the pin (4).

Slacken poly V-belt (1) and take off.Slacken poly V-belt (1) and take off.

Remove viscous fan (2).Remove viscous fan (2).

LLoooosesen  n  hheexxaaggoon  n  bboolltts  s ((55)  )  aan d  n d  rreemmoovvee

intermintermediate piece ediate piece (3).(3).

Loosen multi point socket bolts (6).Loosen multi point socket bolts (6).

Remove vibratioRemove vibration n damper (4).damper (4).

MMeeasasurure e ththe e lleennggth th oof f  tthe he bbololtts,  s,  i f  i f  oouut t  ooff

specifspecification, replace with ication, replace with new bolts.new bolts.

Bolt Bolt SpecificaSpecificationtion

M14 NeM14 New- - - - w- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 60mm (260mm (2.36.36”)”)

M1M14 Max4 Max. . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 61m61mm (2.m (2.4”4”))

M16 New- - - - - - - - - - - - - - - - - - - - - - - - 61mm (2.4”)M16 New- - - - - - - - - - - - - - - - - - - - - - - - 61mm (2.4”)

M1M16 Max6 Max. . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 6161.8.8mm (2mm (2.4.43”3”))

Assemble in reverse order.Assemble in reverse order.

11
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Remove and Install Front Oil SealRemove and Install Front Oil Seal

Remove Front Oil SealRemove Front Oil Seal

ReRemomove ve vivibrbratatioion n dadampmperer   (S  (See ee prprevevioiousus

procedure).procedure).

Attach puller (2) to the seal (1) with three self-Attach puller (2) to the seal (1) with three self-

tapping screws (Dia. 3.2mm).tapping screws (Dia. 3.2mm).

Pull seal off.Pull seal off.

Inspect contact surface at crankshaft for scores orInspect contact surface at crankshaft for scores or

traces of wear.traces of wear.

Install Front Oil SealInstall Front Oil Seal

Fit guide sleeve (1) onto the crankshaft and pushFit guide sleeve (1) onto the crankshaft and push

the seal (2) over the guide sleeve.the seal (2) over the guide sleeve.

Press the seal into the oilPress the seal into the oil pump with the punch (1).pump with the punch (1).

InInststalall  l  vivibrbratatiion on dadampmperer   (S  (See ee prprevevioiousus

procedure).procedure).

11

22

22

11

11
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FLYWHEELFLYWHEEL

Remove and Install FlywheelRemove and Install Flywheel

Pull crankshaft position sensor (1) out from timingPull crankshaft position sensor (1) out from timing

case approximately 8 mm (0.3 in.).case approximately 8 mm (0.3 in.).

AtAttatach ch crcranankiking ng dedevivice ce to to titimiming ng cacasese   (See  (See

“Install Cranking Device” on page 165“Install Cranking Device” on page 165).).

Unscrew flywheel bolts (2).Unscrew flywheel bolts (2).

SSccrreew  w  cceenntteerriinng  g  ddrriifftts  s  ((33)  )  iinntto  o  ttwwoo

oppositethreaded holes.oppositethreaded holes.

Remove cranking Remove cranking device.device.

Remove the flywheel over the centering drifts.Remove the flywheel over the centering drifts.

Measure flywheel bolts. If the bolts are to long orMeasure flywheel bolts. If the bolts are to long or

to short, replace the bolts with new bolts.to short, replace the bolts with new bolts.

Inspect the flywheel for size, scorches, scores orInspect the flywheel for size, scorches, scores or

cracks. If out cracks. If out of specificationof specification, replace the , replace the flywheel.flywheel.

Flywheel Bolts Flywheel Bolts SpecificaSpecificationtion
M1M14 New- - - - 4 New- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6060mm (2mm (2.36.36”)”)

M14 ShaM14 Shank Lennk Length Maxgth Max.. - - - - - - - - - - - - - - - - - - - - - - - - - 61mm (2.- 61mm (2.4”)4”)

Flywheel Thickness between friction surface andFlywheel Thickness between friction surface and
mounmountinting flang flange - - - - - ge - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 55 mm (2.55 mm (2.2”)2”)

FlywheeFlywheel Bolt torqul Bolt torques first stages first stage e - - - - - - -50Nm (36.9 lb-ft)-50Nm (36.9 lb-ft)

FlywheeFlywheel Bolt torques second stal Bolt torques second stagege - - 125Nm (92 lb.-f125Nm (92 lb.-ft.)t.)

FlywFlywheeheel Bolt tol Bolt torqurques thires third stagd stage - - - e - - - - - - - - - - - - - - - - - - - - - - - 9090°°

Inspec flywheel flange for signs of wear and tracesInspec flywheel flange for signs of wear and traces

of hollowing caused by seal.of hollowing caused by seal.

Inspect ring gear for wear.Inspect ring gear for wear.

Install in reverse order.Install in reverse order.

Replace Ring GearReplace Ring Gear

  

WARNINGWARNING

Wear Wear protprotectective ive glovgloves, es, cloclothinthing g and and eyeeye

protection. Risk of injury to eyes and skinprotection. Risk of injury to eyes and skin

from handling hot or glowing objects.from handling hot or glowing objects.

Use a welding torch to rapidly heat ring gear.Use a welding torch to rapidly heat ring gear.

Press the ring gear (1) off the flywheel (2).Press the ring gear (1) off the flywheel (2).

Measure the flywheel dia. for mounting the starterMeasure the flywheel dia. for mounting the starter

ring gear.ring gear.

Measure ring gear Measure ring gear inner.inner.

Heat new starter ring gear.Heat new starter ring gear.

NOTNOTE:TeE:Tempemperaratuture re is is reareacheched d ononce ce thethe

ririn g  n g  ggeeaar r  hhaas  s  a  a  bbrriigghht t  yyeellllooww

annealinannealing g colour.colour.

Press the ring gear onto the flywheel as far as thePress the ring gear onto the flywheel as far as the

contact surface.contact surface.

DriDrill holes ll holes “A” for “A” for mounmountinting g the clutch the clutch prepressuressure

plate in the ring gear and tap thread M14 x 1.5.plate in the ring gear and tap thread M14 x 1.5.

Install flywheel.Install flywheel.

33
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Ring Gear SpecificationsRing Gear Specifications

Starter Ring Gear/Flywheel Permissible Runout - - - - -Starter Ring Gear/Flywheel Permissible Runout - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.50.5mm (0.mm (0.02020”0”))

StaStarter Ring Gear Widrter Ring Gear Widthth - - - - -- 15.6 - 16mm (0.61” - 0.63”)15.6 - 16mm (0.61” - 0.63”)

Starter Ring Gear Inner Dia. - - - - - - - - - - - - - - - - - - -Starter Ring Gear Inner Dia. - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - 432 - 432.155mm (17.008 - 17.014”)- - - - - - - - - - - - - 432 - 432.155mm (17.008 - 17.014”)

StaStarter Ring Gear/frter Ring Gear/flywheelywheel overlap l overlap - - - - - - 0.5mm (0.0200.5mm (0.020”)”)

Starter Ring Gear Fitting Temp.- - - - - - - - - - - - - - - - -Starter Ring Gear Fitting Temp.- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 250°C - 280°C (482°F - 536°F)- - - - - - - - - - - - - - - 250°C - 280°C (482°F - 536°F)

Remove and Install Timing CaseRemove and Install Timing Case

Remove starter motor wiring.Remove starter motor wiring.

Loosen nuts on starter motor and remove starterLoosen nuts on starter motor and remove starter

(1).(1).

Remove flywheel (2)Remove flywheel (2)   (See  (See   “Remove and Install  “Remove and Install

Flywheel” on page 167Flywheel” on page 167).).

Pull out crankshaft angle position sensor (3).Pull out crankshaft angle position sensor (3).

Unscrew bolts (4) at oil pan (5) in the area of theUnscrew bolts (4) at oil pan (5) in the area of the

oil pan.oil pan.

Slacken remaining bolts of the oil pan and lowerSlacken remaining bolts of the oil pan and lower

the oil pan (5).the oil pan (5).

NONOTE:TE:Do Do nonot t dadamamage ge oioil l papan n gagasksketet. . IfIf

necessary replace oil pan gasket.necessary replace oil pan gasket.

Detach timing case and remove.Detach timing case and remove.

Cover opening of oil pan to prevent dirt fromCover opening of oil pan to prevent dirt from
falling into opening.falling into opening.

Installing Timing CaseInstalling Timing Case

CleClean an alall l cocontntact act sursurfacfaces es of of titiminming g cascase e andand

mating parts.mating parts.

Cover all contact surfaces with sealant.Cover all contact surfaces with sealant.

NONOTETE::WhWhen en rereplplacacining g raradidial al seseal al nonotete

ccrraannkksshhaafft  t  ddiimmeennssiioonns  s  aass

instinstallaallation tion dimedimensionsion n is is relrelateated d toto

crankshaft.crankshaft.

Install in reverse Install in reverse order.order.

Timing Case Torque SpecificationTiming Case Torque Specification

Timing caTiming case to crankcase to crankcase- - - - - - se- - - - - - - - - - - - 50 Nm (37 lb-in.50 Nm (37 lb-in.))

End cover of inspection hole to timing caseEnd cover of inspection hole to timing case  - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 25 N25 Nm (18m (18.5 lb.5 lb-f-ft)t)

Oil paOil pan to crann to crankcaskcase e - - - - - - - - - - - - - - - - - - - - - - -- 25 Nm (18.25 Nm (18.5 lb-f5 lb-ft)t)

Removing Oil PanRemoving Oil Pan

Drain the oil.Drain the oil.

  

WARNINGWARNING

Keep hands and any thing else out of the en-Keep hands and any thing else out of the en-

gine when oil gine when oil pan is removed. Serious injurypan is removed. Serious injury

can result if engine is accidentally cranked.can result if engine is accidentally cranked.

Detach oil filter line (1) at the oil pan.Detach oil filter line (1) at the oil pan.

Disconnect electric cable of engine oil level sensorDisconnect electric cable of engine oil level sensor

(2) at wiring harness (3).(2) at wiring harness (3).

Remove oil pan (4).Remove oil pan (4).

11
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Clean and inspect all components. Replace wornClean and inspect all components. Replace worn

or or damaged components.damaged components.

Install Oil PanInstall Oil Pan

NOTE:Note oil pan gasket position.NOTE:Note oil pan gasket position.

Install in reverse order.Install in reverse order.

Oil Pan SpecificationsOil Pan Specifications

Oil drain plOil drain plug torque (M2ug torque (M26x1.5) - - - 6x1.5) - - - 85 Nm (62.7 lb. f85 Nm (62.7 lb. ft.)t.)

Oil drain plug torque (M20x1.5) - - - - -65 Nm (48 lb. ft.)Oil drain plug torque (M20x1.5) - - - - -65 Nm (48 lb. ft.)

Oil paOil pan to crankn to crankcascase bolte boltss - - - - - - - - - - - - - - 25 Nm (18.25 Nm (18.4 lb. ft.4 lb. ft.))

FilFill l engiengine ne witwith h oiloil..   (  (See See OMM ChapOMM Chapter ter 1 1 foforr

correct oil specifications).correct oil specifications).

Start engine and check oil pressure with engineStart engine and check oil pressure with engine

idling.idling.

Switch engine off and check for leaks.Switch engine off and check for leaks.

CRANKSHAFTCRANKSHAFT

Check Crankshaft End PlayCheck Crankshaft End Play

NOTE:Measure crankshaft end play prior toNOTE:Measure crankshaft end play prior to

remoremoving ving crancrankshakshaft ft to to detedeterminrminee

conditicondition on of of thrust bearings.thrust bearings.

AtAttatach ch a a mamagngnetetic ic babase se anand d didial al inindidicacatotor r toto

crankcase.crankcase.

NOTE:DO NOT apply too much pressure onNOTE:DO NOT apply too much pressure on

pry bar. Bearings can be damaged.pry bar. Bearings can be damaged.

Gently pry crankshaft as far to rear of engine asGently pry crankshaft as far to rear of engine as

possible using a pry bar.possible using a pry bar.

Turn the dial indicator to zero.Turn the dial indicator to zero.

Gently pry crankshaft as far forward as possibleGently pry crankshaft as far forward as possible

and note dial indicator reading. If end play is notand note dial indicator reading. If end play is not

witwithin hin specspecifiificatcationsions, , repreplace lace crancrankshafkshaft t thrthrustust

bearing.bearing.

CrankshafCrankshaft t SpecificatiSpecificationon

Axial End PlayAxial End Play
- - - - - - - - - - - - 0.160 - 0.380 mm (0.0063 - 0.015 in.)- - - - - - - - - - - - 0.160 - 0.380 mm (0.0063 - 0.015 in.)

Remove CrankshaftRemove Crankshaft

Remove timing case.Remove timing case.   (See (See “Remove and Install “Remove and Install

Timing Case” on page 168Timing Case” on page 168).).

Remove vibration damper.Remove vibration damper.   (See  (See   “Remov  “Remove e andand

InInststalall l BeBelt lt PuPulllleyey/V/Vibibraratition on DaDampmperer” ” onon

page 165page 165).).

Remove the oil panRemove the oil pan (See (See “Removing Oil Pan” on “Removing Oil Pan” on

page 168page 168).).

Remove oil pump.Remove oil pump.  (See (See “Remove Oil Pump” on “Remove Oil Pump” on

page 177page 177).).

Pull crankshaft gear (1) Pull crankshaft gear (1) off crankshaft flange.off crankshaft flange.

NONOTETE:1:1. . MaMark rk mamaiin n bebeararining g cacaps ps anandd

bearings and rod caps and bearingsbearings and rod caps and bearings

for ease in assembly.for ease in assembly.

2. If cylinder head is removed from2. If cylinder head is removed from

engiengine, ensure that ne, ensure that pispistontons s do do notnot

fafall ll to to flfloooor r whwhen en coconnnnecectiting ng rorodd

cacaps ps arare e reremomoveved. d. PuPut t a a susuititabablele

cocontntaiainener r wiwitth h ppaaddddining g unundederr

engine.engine.

11
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RoRotatate te crcranankskshahafft t  as as rereqquiuirred ed tto o rrememovovee

connecting rod cap screws and caps.connecting rod cap screws and caps.

Remove main bearing lateral bolts (2).Remove main bearing lateral bolts (2).

Remove main bearing caps (1) using a soft-faceRemove main bearing caps (1) using a soft-face

(plastic) hammer, if necessary. Tap gently, using(plastic) hammer, if necessary. Tap gently, using

the minimum the minimum force necessaryforce necessary..

Mark the order of main bearing caps as well as theMark the order of main bearing caps as well as the

shells to the caps.shells to the caps.

  

CAUTIONCAUTION

Use a lifting device for heavy components.Use a lifting device for heavy components.

Install Pilot Bolts (1) in ends of crankshaft. AttachInstall Pilot Bolts (1) in ends of crankshaft. Attach

a lifting strap.a lifting strap.

CarCarefuefulllly y reremovmove e crcrankankshashaft ft frofrom m bloblock ck witwith h aa

hoist.hoist.

CleClean an cracrankshnkshaft, aft, espeespecialcially ly oil oil passpassageages. s. DryDry

thoroughly.thoroughly.

Place crankshaft on clean V-blocks.Place crankshaft on clean V-blocks.

Inspect CrankshaftInspect Crankshaft

ThorThorougoughly hly cleaclean n crancrankshafkshaft. t. CleClear ar restrestrictrictionsions

from all oil passages.from all oil passages.

Inspect crankshaft for signs of load stress, cracks,Inspect crankshaft for signs of load stress, cracks,

or scratches on journals.or scratches on journals.

Also check each journal for evidence of excessiveAlso check each journal for evidence of excessive

overheating or discoloration.overheating or discoloration.

If either cIf either condiondition exists, replace ction exists, replace crankshaftrankshaft, since, since

heat treatment has heat treatment has probablprobably y been destroyed.been destroyed.

Inspect front crankshaft gear for cracks, chippedInspect front crankshaft gear for cracks, chipped

teteeteth, h, or or exexcecessssiive ve wewearar. . ReReplplacace e gegear ar asas

required.required.

Inspect the keyway for evidence of cInspect the keyway for evidence of cracks or wear.racks or wear.

Replace crankshaft as Replace crankshaft as necessary.necessary.

Carefully check the crankshaft for cracks in theCarefully check the crankshaft for cracks in the

area of area of rod jrod journalournal oiloil holes (Aholes (A) and ) and at jouat journalrnal fillefilletsts

(B).(B).

Replace crankshaft if any cracks are found.Replace crankshaft if any cracks are found.

  

CAUTIONCAUTION

Small cracks may not be visible to the eye.Small cracks may not be visible to the eye.

Use a method such as the FluorescentUse a method such as the Fluorescent

Magnetic Particle method. This mMagnetic Particle method. This methodethod

magnetizes the crack, using magneticmagnetizes the crack, using magnetic

particles which are fluorescent and glowparticles which are fluorescent and glow

under ‘black light’. The crankshaft must beunder ‘black light’. The crankshaft must be

demagnetized after inspection.demagnetized after inspection.

11    22
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Measure Crankshaft JournalsMeasure Crankshaft Journals

NOTNOTE:ME:Meaeasursure e jojournurnal al diadiametmeterers s at at twotwo

points at points at approximatapproximately 90°ely 90° offset.offset.

Main Bearing Journal Diameter AMain Bearing Journal Diameter A

Fitted Bearing Journal WidthFitted Bearing Journal Width

Main Bearing Journal WidthMain Bearing Journal Width

Conrod (Big End) Bearing Journal Diameter BConrod (Big End) Bearing Journal Diameter B

Conrod Bearing Journal WidthConrod Bearing Journal Width

MMaaiin  n  aannd  d  CCoonnrrood  d  BBeeaarriinng  g  JJoouurrnnaallss
Permissible Out-of-roundness (Oval)Permissible Out-of-roundness (Oval)

MMaaiin  n  aannd  d  CCoonnrrood  d  BBeeaarriinng  g  JJoouurrnnaallss
Permissible Conicity (Taper)Permissible Conicity (Taper)

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  8855..99990  0  -  -  8866..00110  0  mmmm

(3.385 - 3.386 in.)(3.385 - 3.386 in.)

UndersizUndersize e -0.1mm-0.1mm

(0.004”)(0.004”)

85.890 - 85.910 mm85.890 - 85.910 mm

(3.381 - 3.382 in.)(3.381 - 3.382 in.)

UndersizUndersize e -0.25mm-0.25mm

(0.010”)(0.010”)

85.740 - 85.760 mm85.740 - 85.760 mm

(3.375 - 3.376 in.)(3.375 - 3.376 in.)

UndersizUndersize e -0.5mm-0.5mm

(0.020”)(0.020”)

85.490 - 85.510 mm85.490 - 85.510 mm

(3.366 - 3.367 in.)(3.366 - 3.367 in.)

UndersizUndersize e -0.75mm-0.75mm

(0.030”)(0.030”)

85.240 - 85.260 mm85.240 - 85.260 mm

(3.356 - 3.357 in.)(3.356 - 3.357 in.)

UndersizUndersize e -1.0mm-1.0mm

(0.040”)(0.040”)

84.990 - 85.010 mm84.990 - 85.010 mm

(3.346 - 3.347 in.)(3.346 - 3.347 in.)

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  3311..00000  0  -  -  3311..00662  2  mmmm

(1.220 - 1.223 in.)(1.220 - 1.223 in.)

Oversize -0.3mmOversize -0.3mm

(0.012”)(0.012”)

31.300 - 31.362 mm31.300 - 31.362 mm

(1.232 - 1.235 in.)(1.232 - 1.235 in.)

Oversize -0.5mmOversize -0.5mm

(0.020”)(0.020”)

31.500 - 31.562 mm31.500 - 31.562 mm

(1.240 - 1.243 in.)(1.240 - 1.243 in.)

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  3311..00000  0  -  -  3311..220000

(1.220 - 1.228)(1.220 - 1.228)

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  6699..99995  5  -  -  7700..00115  5  mmmm

(2.7557 - 2.7565 in.)(2.7557 - 2.7565 in.)

UndersiUndersize ze -0.1mm-0.1mm

(0.004”)(0.004”)

69.895 - 69.915 mm69.895 - 69.915 mm

(2.7518 - 2.7526 in.)(2.7518 - 2.7526 in.)

Undersize -0.25mmUndersize -0.25mm

(0.010”)(0.010”)

69.745 - 69.765 mm69.745 - 69.765 mm

(2.7459 - 2.7467 in.)(2.7459 - 2.7467 in.)

UndersiUndersize ze -0.5mm-0.5mm

(0.020”)(0.020”)

69.495 - 69.515 mm69.495 - 69.515 mm

(2.736 - 2.7368 in.)(2.736 - 2.7368 in.)

Undersize -0.75mmUndersize -0.75mm

(0.030”)(0.030”)

69.245 - 69.265 mm69.245 - 69.265 mm

(2.7262 - 2.727 in.)(2.7262 - 2.727 in.)

UndersiUndersize ze -1.0mm-1.0mm

(0.040”)(0.040”)

68.995 - 69.015 mm68.995 - 69.015 mm

(2.7163 - 2.7171 in.)(2.7163 - 2.7171 in.)

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  3344..00000  0  -  -  3344..22000  0  mmmm

(1.339 - 1.3465 in.)(1.339 - 1.3465 in.)

MMeeaassuurre  e  SSiizzee

LLiimmiit  t  00..00005  5  mmm  m  ((00..0000002  2  iinn..))

MMeeaassuurre  e  SSiizzee

LLiimmiit  t  00..00005  5  mmm  m  ((00..0000002  2  iinn..))
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PermissiblPermissible e Lateral RunoutLateral Runout

RaRadidial al RuRun n ouout t MeMeasasurured ed At At MiMiddddle le MaMainin
BeBeararining g JoJoururnanal l (M(Mouountnted ed On On OuOuteter r MaMainin

Bearing Journals)Bearing Journals)

Fillet RadiiFillet Radii

HardnessHardness

CrownCrown

Measure Main Bearings In Engine BlockMeasure Main Bearings In Engine Block

With crankshaft removed from With crankshaft removed from engineengine, install main, install main

bearinbearing cg caps with aps with bearing (if previously removed).bearing (if previously removed).

EnsuEnsure re beabearinrings gs are are instinstallalled ed corrcorrectlectly y and and dry.dry.

(See(See “Install Crankshaft” on page 173 “Install Crankshaft” on page 173).).

Tighten main bearing cap screws to specification.Tighten main bearing cap screws to specification.

(See below).(See below).

TiTighghten ten maimain n bebeararing ing cap cap scrscrewews s to to thetheir ir fifinalnal

totorqrque ue by by plplaciacing ng ratratchechet t hanhandldle e cencenterterliline ne toto

crankshaft, then turn clockwise an additional 9crankshaft, then turn clockwise an additional 900°°,,

as shown.as shown.

Handle should then be perpendicular to crankshaftHandle should then be perpendicular to crankshaft

centerline.centerline.

Crankshaft Crankshaft SpecificatiSpecificationon

Main Bearing Cap To Crankcase Screw Torque - - - - -Main Bearing Cap To Crankcase Screw Torque - - - - -
1st stage - - - - - - - - - - - - - - - - - - - - - 30 Nm (22 lb-ft)1st stage - - - - - - - - - - - - - - - - - - - - - 30 Nm (22 lb-ft)

Main Bearing Cap To Crankcase Screw Torque - - - - -Main Bearing Cap To Crankcase Screw Torque - - - - -
2nd Stage- - - - - - - - - - - - - - - - - - - - - 80 Nm (59 lb-ft)2nd Stage- - - - - - - - - - - - - - - - - - - - - 80 Nm (59 lb-ft)

Main Bearing Cap To Crankcase Screw Torque - - - - -Main Bearing Cap To Crankcase Screw Torque - - - - -3rd Stage - - - - - - - - - - - - - - - - - - - - 155 Nm (59 lb-ft)3rd Stage - - - - - - - - - - - - - - - - - - - - 155 Nm (59 lb-ft)

Main Bearing Cap To Crankcase Screw Torque - - - - -Main Bearing Cap To Crankcase Screw Torque - - - - -
4th 4th SStatage - - - - - - ge - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 990°0°

NOTE:If engine has previously had a majorNOTE:If engine has previously had a major

overoverhaul haul and and undundersiersized zed bearbearingsings

werwere e useused, d, ID ID anand d OD OD didimenmensiosionsns

mma y  a y  nno t o t  bbe  e  tthhe  e  ssaame  me  aas  s  tthhoossee

recrecordorded. ed. HowHowevever, er, oioil l clclearearancancee

mmuusst  t  bbe  e  aas  s  ssppeecciiffiieed  d  iin  n  tthhiiss

procedure. See Crankshaft Grindingprocedure. See Crankshaft Grinding

Specifications in this procedure forSpecifications in this procedure for

undeunder r size bearing size bearing and and crancrankshakshaftft

journal specifications.journal specifications.

MMeeaassuurre  e  SSiizzee

Fitted bearingFitted bearing

 journals journals

0.015 mm (0.0006 in.)0.015 mm (0.0006 in.)

MMeeaassuurre  e  SSiizzee

0.11 mm (0.004 in.)0.11 mm (0.004 in.)

MMeeaassuurre  e  SSiizzee

Main and conrodMain and conrod

bearing journalsbearing journals

2.5 - 3.0 mm2.5 - 3.0 mm

(0.1 - 0.118 in.)(0.1 - 0.118 in.)

MMeeaassuurre  e  SSiizzee

Main and conrodMain and conrod

bearing journalsbearing journals

52 HRc52 HRc

MMeeaassuurre  e  SSiizzee

Main and conrodMain and conrod

bearing journalsbearing journals

0.0 - 0.004 mm0.0 - 0.004 mm

(0.0 - 0.0002 in.)(0.0 - 0.0002 in.)

90°90°
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MeaMeasursure e ID ID of of all all assassembembleled d beabeariringngs s wiwith th anan

inside micrometer in three locations: vertical andinside micrometer in three locations: vertical and

330°0° above and 3above and 30°0° below joint face.below joint face.

CoCompmparare e memeasasururememenents ts wiwith th ththe e fofollllowowiningg

specifications:specifications:

NOTE:NOTE:1. 1. Main Main bearbearing ing shelshells ls are are facfactortory-y-

suppsupplied lied reaready dy for for insinstalltallatioation n andand

also in oversizes for repairs. It is notalso in oversizes for repairs. It is not

permitted to carry out any rework.permitted to carry out any rework.2. 2. FaFactctory ory supsuppliplied ed bebeariaring ng sheshellll

sets, consisting of a standard shellsets, consisting of a standard shell

and a sputter bering shell.and a sputter bering shell.

3. 3. SputSputter ter shelshell l carcarries ries the greatethe greaterr

load centerload center

Main Bearing Inner DiameterMain Bearing Inner Diameter

Measure OD of all respective crankshaft journalsMeasure OD of all respective crankshaft journals

iin  n  ffoouur  r  llooccaattiioonns  s  990°0° apaparart. t. CoCompmpararee

measuremenmeasurements ts with the with the follofollowing wing specificaspecifications.tions.

DeDetterermiminne e ccraranknkshshafaft-t-tto-o-mamaiin n bebearariing ng oioill

cleclearaarance nce basebased d on on beabearing ID ring ID and journand journal al ODOD

memeasasururememenentts s ababovove, e, anand d cocompmparare e to to ththee

following specifications.following specifications.

CrankshafCrankshaft t SpecificatiSpecificationon

Crankshaft-to-Main Bearing Oil ClearanceCrankshaft-to-Main Bearing Oil Clearance
- - - - - - - - - - - 0.056 - 0.118 mm (0.0022 - 0.0046 in.)- - - - - - - - - - - 0.056 - 0.118 mm (0.0022 - 0.0046 in.)

MeasMeasure ure connconnectecting ing rod journarod journal l OD OD and width.and width.

Compare to Compare to the following specificatiothe following specifications.ns.

Permissible imbalance of crankshaft with pin for fixingPermissible imbalance of crankshaft with pin for fixing
flywheel but without flywheel, mounted on outer mainflywheel but without flywheel, mounted on outer main
bebeararingings s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - 3030gcgcm.m.

  

CAUTIONCAUTION

The dimensions stated in the previousThe dimensions stated in the previous

tables must be adhered to. If one of thetables must be adhered to. If one of the

measurments obtained is beyond themeasurments obtained is beyond the

tolerance, machine crankshaft.tolerance, machine crankshaft.

Install CInstall Crankshafrankshaftt

Clean bearing points in the crankcase and mainClean bearing points in the crankcase and main
bearing cap with a chamois leather.bearing cap with a chamois leather.

NONOTETE:Th:The e lolockckining g lulugs gs (A(Arrrrowow) ) of of ththee

crankshaft bearing shells should becrankshaft bearing shells should be

located in the slots of the crankcaselocated in the slots of the crankcase

bbaassiiccbboorreess.  .  OOiil  l  hhoollees  s  iin  n  tthhee

crcraannkskshhaaft ft  bbeearariing ng sshehellls ls aanndd

crankcase should be crankcase should be alignealigned.d.

InInsesert rt crcranankskshahaft ft bebeararining g shshelells ls (1(1) ) ininto to ththee

crankcase in the order marked.crankcase in the order marked.

Insert crankshaft bearing shells (2) into the mainInsert crankshaft bearing shells (2) into the main

bearing caps in the order marked.bearing caps in the order marked.

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  8866..00666  6  -  -  8866..11008  8  mmmm

(3.3884 - 3.3901 in.)(3.3884 - 3.3901 in.)

UndersizUndersize e -0.1mm-0.1mm

(0.004”)(0.004”)

85.966 - 86.008 mm85.966 - 86.008 mm

(3.3845 - 3.3861 in.)(3.3845 - 3.3861 in.)

UndersizUndersize e -0.25mm-0.25mm

(0.010”)(0.010”)

85.816 - 85.858 mm85.816 - 85.858 mm

(3.3786 - 3.3802 in.)(3.3786 - 3.3802 in.)

UndersizUndersize e -0.5mm-0.5mm

(0.020”)(0.020”)

85.566 - 85.608 mm85.566 - 85.608 mm

(3.3687 - 3.3704 in.)(3.3687 - 3.3704 in.)

UndersizUndersize e -0.75mm-0.75mm

(0.030”)(0.030”)

85.316 - 85.358 mm85.316 - 85.358 mm

(3.3589 - 3.3606 in.)(3.3589 - 3.3606 in.)

UndersizUndersize e -1.0mm-1.0mm

(0.040”)(0.040”)

84.066 - 85.108 mm84.066 - 85.108 mm

(3.3097 - 3.3507 in.)(3.3097 - 3.3507 in.)

11

11
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Fit bearings and thrust washers.Fit bearings and thrust washers.

  

CAUTIONCAUTION

Use a hoist to lift the crankshaft. It is heavyUse a hoist to lift the crankshaft. It is heavy

and may injure personnel if lifted by hand.and may injure personnel if lifted by hand.

LuLubrbricicatate e bebearariing ng shshelellsls, , crcranankskshahaft ft anandd

cracrankcnkcase ase wiwith th the the corcorrerect ct grgradade e of of oioil.l.   (See  (See

Operator’s Manual, Chapter 1 for correct gradeOperator’s Manual, Chapter 1 for correct grade

and specifications).and specifications).

Install crankshaft into Install crankshaft into crankcase.crankcase.

InInststaalll  l  mmaiain n bbeeaarriinng g cacapps s aannd d ttoorqrquue e toto

specification.specification.   (See  (See   “Crankshaft   “Crankshaft SpecifiSpecification”cation”

on page 172on page 172).).

InInststalall  l  ccononrorod d bebeararining g ccapaps s anand d ttororqque ue toto

specification.specification.  (See ). (See ).

Thrust Washer SpecificationThrust Washer Specification

Assemble in reverse order.Assemble in reverse order.

11

11

MMeeaassuurre  e  SSiizzee

SSttaannddaarrd  d  33..22440  0  -  -  33..3  3  mmmm

(0.1276 - 0.13 in.)(0.1276 - 0.13 in.)

Oversize 0.3mmOversize 0.3mm

(0.012”)(0.012”)

3.54 - 3.6 mm3.54 - 3.6 mm

(0.1394 - 0.1417 in.)(0.1394 - 0.1417 in.)

Oversize 0.5mmOversize 0.5mm

(0.020”)(0.020”)

3.74 - 3.8 mm3.74 - 3.8 mm

(0.1472 - 0.1496 in.)(0.1472 - 0.1496 in.)

11    11    11


