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20．5x25－12PR．L－2（OR），tubeless  Tires（frontandrear）   

Rims（frontandrear）  17．00x25－1．7  

Brake＄ystem   

Service Brake  

Type  Frontィearvvheelseparatebraking，Wetdisc，air－OVerhydr乱川c   

NumberoffIuid［ines  

ParkingBrake   

Type  Frontaxletnputbraking．diskbrakewithspringcy（inder  

Emergency Brake Combinedwithparkingbrake  

SteeringSystem   

Type  Frame arl：icuIation  

LoadingSystem   

Type  lnverted－Z－Shapedlink  

BucketBladeEdge  I－Shaped  

HYdraulicSystem   

Boom Cylinders Doub暮e－aCtingpistontype．2units  

Double－aCtingp［StOntyPe．1unit  BucketCylinder   

MainPump（servingalsoassteeringpump）   

Name  KP50‖2C  

Geartype  Type  

ChargingPump   

Name  2P3146AR  

Geartype  Type  

Contro‡Valve  

4502  

2－SPOOIslidingtype  

－6－   



⑳瑠。3 悶⑳軍医＄風関田e風魁常温⑳悶S⑳悶閣風邑N冨匡N風悶e匡  

1．Correctdecisionsarerequiredinmaintenance．   
Priorto start暮ngtO SerVicethe machine，Carefu‖y checkthecurrentconditionsofthe  
machine toform correctjudgementon thebasisofthechecking．The maintenancejob  
Cantherebybeefficientlyperformed．   
To grasp the current conditions of the machine，［tis necessary notonlytoaskthe  
operator and other persons concerned buttooperatethemachineyourselfandinspect  
themachinefromtheoutsidewhilelettIngtheoperatoroperate軋   
During maintenance，itisdesirableto usetestersandinstrumentsbesidesyourpercep－  
tionandexperiencetohaveobjectivedecisions．  

2・ Forhoistinga un托orotherheavyobject，besureモOuSeaWireropehavingmuch  
Iarger alIowab［eJoad capacity thanモhe weight to be tifted and make sure of   

Sa普etyaround．   

Wheninsta川ng or removlng the axle′drive umt，englne OrOther heavycomponent．  
PayfullattentiontothefootlngtOaSSureSafetyoperation，   
VVhen uslng aCraneOrOtherlifting means，Check theweightofloadtobelifted，then  
emp暮oywireropeandhookingmeansbothofwhicharestrongenoughtoJifttheload．  

Safetyfactorofslingrope＝60rabove   

Load actson awire ropedynamicallywhen＝fted sothatamuchheavierweightthan  
the actualweight of theload wiH be applied，though momentari［y，tO the wire rope．  
Moreover，thewireropemaybesubjectedtothebendingforceandconcentratedstress，  
depending upon the way of uslng the＝fting equ［Pment．With thesepointstakeninto  
COnSideration，thesafetyfactoroftheslingropeshouldbe60rOVer．  

breakingloadofwireropeused  
Safetyfactor＝   ＝60rOVer   

l：enSionIoadapp［iedtosLngJerope  

This means that lifting any object with a wire rope requires the wire rope to have 
breakingIoadsixormoretimeslargerthantheweighてOftheobjecttobe［ifted．  

3・ Befor e removIng unit components by uslng POWer．make sure the bolts，nutS，  
Wireharnesses．etc．areallren10Ved．   

Get familiar with howthe machineisconstructed，and foIlowthe standard removing  
and disassemb‖ng procedures provided foreach modelso astosaveyou the troub暮eof  
repeatJngthesamework，  

軋 When jacking the machine up，Safeモy measures should be taken against hazard  
byus暮ngaStand，bIocksorothersupportingmeans．   

Beforeinspecting or servICLng the hydraulic system，lower the bucket down to the  
groungandshutofftheenglne，   
VVhen jacking up the machine for maintenance work, securely support the machine 
Withastand，blocksorotherapproprIatemeanS．Removedcomponentswhichareeasyto  
faI暮downorro（Ishou［dbedoublysupportedorb［ocked．  

5． Donot‡ettheengineruncontinuousIyinal＝州－Ventedplace（suchasindoors）．   

01－4  



03．2 G悶匡ASE－U岳∋P⑬6N甘S  

Fig．03．2 Grease－uPPoints  
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5．DECREASEDENGtNEPOWER  
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5．Remo憫蔓0督WaモerPump  
（む Removethewaterpumphose．  
② Remove the threewaterpump mount－  
ingboIts．  
Noモe：Two ofthethree mountingboltsare   
USed to fasten the pump along with the   
亨rontcover．  

③ Removethewaterpumpfromthefront  
COVer．  

Fig．11A．14 WaterPumpRemovaI   

6．RemovalofNozzle Holder  
① Removethenozzleholderconnectorbo］tandremovethefuelspi‖tube．  
② RerT10Vethe nozzlepipec暮ampandloosenthenozzlepipe刊arednut・Thenremove  
thenozz‡epIPeaSSembIy．  
No電e：Cleanthef暮arednutofthenozzIepipe，  
③ Loosen the two nozzle holder mounting bolts．Holdingthenozzleholderwith a  
wrench，remOVethenozz［eho暮derassemblyfromthecylinderhead．Removetheremain－  
ingnozzleholdersinthesamemanner．  
Note：Careshou［dbeexercisedasnottodropthecoppergaskeて．  
④ Afterremovingthepipe，COVerthejoi桐WiモhwasteclothモOPreVentdustorother  

foreignmatterfromgetting［ntOtheinjectionpump．   

7．Removalof FuelFilterandStrainer  
① Drainfuelfromthefiltercasethroughthedrainplug．  
② Disconnectthefue［tubeconnectedtothefi圧erfromてheinjectionpump．  
③ Removethetwofue＝‖termoLtntingbo］tsandremovethefue＝i］ter・  

④ OpenthedraincockoずthesモraLnertOdrainofffuelfromthestrainer．  
（9 Disconnectthefue＝10Sefromthefeedpumpside．  
⑥ RemovethetwobolモSSeCUringthestrainerandremovethestrainer．   

8．Remova［oflntakeManifo）d  

① Removetheairhoseleadingtothe compressor．  
② Remove the12mounting nuts from theintake manifoId and remove theintake  
manifold．  

9．R¢mOVa】0㌣臨jec扇onPump  
（お Removetheoiltube．  
② Remove the engine stop so‡enoid rod  
ずromtheba】】joint．  
③ Removethetwocouplingbolts．  
④ RemovethefourinjectioPumPmOunt－  
1ng botts and removeIn）eCtIOn PumP by  
drawlngitalittlerearward．  

Fig．11A．15 Coup＝ngBolt Removal   

11A－20  



5．Re汀10Va層0督Tim毒門gGear  
① Remove the18frontcovermounting  
bo圧s and remove the fronモCOVer from the  

gearCaSe■  

② Removetheoi暮s蔓inger，COl‡arandkey  
†romthecranksha†t．  

③ Temporarily insta‖ theinjection  

PumPdrivegearandwaterpumpgear．  
④  

eachgear．  
No電e：Forback‡ashmeasurement，PuttWO   
fusewires（spaced1800apart）between   
bothgearsand measurethethicknessof   
thefusesco‖apsed．  
⑤ Measuretheendp［aysoftheidlergears  
A，B，andC，andrecord．  
⑥ Remove the紬O end plate mounting  
boltsoftheid暮ergearAandremovetheidler  
gea「A．  

O Remove the idler gear B in the same 
manner．  

⑧ Remove the mounting bo蔓ts（left－hand  
SCreW）of theidler gear C and remove the  
id暮ergearC．  

Fig．11A．28 GearTrairlBacklash  

Fig．MA．29［dlerGearEndPlayMeasure－  

ment  

⑨ Remove the two cam shaft pIate  
mount［ng boIts and remove the cam shaft  
andgearasanassemb】y．  
⑲ Removethetemporarilyinsてal［edinjec－  
tionpumpdrivegearandwaterpumpgear．  
⑪ Remove the13gear case mounting  
bolモS and remove the gear case from the  
Cylinderblock．  

匡ig．11A．30 RemovaIofCamShaftandGear  

＄麟 Remova霊0音戸‡ywわe℡ヨa悶d‖ous云門g  

（む Remove モhe 9 f［ywhee暮 mounting  
bolts．  
N¢篭e：BIockthecrank shaftwith piecesof   
WOOd beモWeenthecyIinderb‡ockandthe   
Crankshaftand removetheboIts，  
② Screw three pul‡er boltsintoてhe fly－  
WheeIand remove the flywheelfrom the  
Crank sha†t．  

③ Remove モhe lO flywheelhousing  
mountlng bo］ts and remove the f‡ywhee暮  
hous暮ngfromthecylinderblock．  
④ Remove the o‖sLingerfromthecrank  
shaft．  

‖A－30  

Fig．11A．31FlywheelRemoval   



】1em   Boringsize（mm）   

0．5mmOVERSIZE   125．5－125．53   

0．75mmOVERSIZE   125．75－125．78   

② Afterboring′meaSureモhe［inerinsidediameterlandmakesurethattheroundness  
and taper meet the ma‡ntenanCe Standard（see Paragraphl．1tems③and④0子  
伸‖Aゑ31NSPECT暮ON′’）．  

③ Usethepistonandpistonringo子0．5mmorOL75mmoversize・   

3．Rep88eeme閃電0督C∂mSわa督篭BMS摘毒拍g  

① With aspecialtool（bushing replacer），theNo．1，2，3and4camshaftbushingsin  
モhatordertowardモhefrontsideoftheeng蔓ne．  

Fig．11A．54 CamShaftBushing Ren10VaL  

② DrivetheNo．5camshafモbushingtowardtherearsideoずtheengine・  
③ Press帝て抽ecamshaftbushingsinthe  
SequenCe reVerSeモO the remova［usJng a  
specialtool（bushing replacer）：Fiてthe  
Nos．4．3．2andlcam shaずt bushings h  
モhaモOrderずrom thefrontsideandthenthe  

No．5bushingfromてherearside．  
No琶es瑠：When輔面ngモhecam shaftbush－  
ings，their chamfered areas should be   
POinモed toward the front side wiモh the   
notchpIacedinthehorizontalposition．  
2：Fit the No．1and5bushingsin   
モhecorrecモPOSitionsindicatedin Figure   
llA．55．  

Fig．11A．55 CamShaftBushing FiてtingPositions  

4．Correction ofCrankShaft  

＝）C即帽eti¢閃0督c撃eara門Cebe馳V母e悶ma憂悶be∂『毒㌻昭∂悶dj⑳ur悶aす  

①lfthejournaIisnotwomsomuch，reP暮acethemainbearingwithastandardorO・07  
mm undersized one soモhattheclearancebetweenthe bearing andjourna［isw托hinthe  
repair］imit（seeParagraph3．1モem④ofJLllA．5．3’JINSPECTfON”）．  
②lf the journa暮is worn greaモ暮y，Orif  
モhe roundnessofthejourna］isbeyondthe  
repair！im托．maChine モhe jouma［to the  
SPeCified sizeanduseanundersizedbearlng  
She‖．  

悶0竜es瑠：When machining the jOurnaし   
Care Shou暮d be exercised asnoてtowiden   

thewidth and correctIy finishtheradius  

一二、＿、＿∴＿＿＿‡＿」＿．  
OK  X  X  X  

Fig．11A．56 CranlくShaftCorrection  

at boモh comers referringてOin Figure  
llA．56．   

2：The roundness and てaper shou蔓d meeモ モhe mainモenance Standard（see  
Paragraph3．ftem30f’LllA．5．3［NSPECT［ONf’）．  

‖A－40   



Wleasure the runout of the rockerker 
shaft and record．［f the measuremenモis  

beyondモherepalr＝miモ，rePalrOrreP暮ace．  

1tem   Maintenance  Rep∂irlimit  
stand∂rd くmm）   （mm）   

ROCKER SHAFT 0．030rless   
RUNOUT  

0．05  

Fig．11A．74 MeasurementofRockerShaft  
RしtnOut  

⑲ checkモherockersha膏モbracketfordeずormation，CraCksorc［oggingof抽eoilgroove  
andi子unsaモisfactory，rePiace，  
⑪checktheqdjustingscrewinモhepushrodconモactareaandthethreadedareafor  
cracksandexcessNeWear．1funsaモisfactory，rePlaceモheadjustirlgSCreW，  
⑲ 
． 

Mか椚enanCeStandard   Rep∂irl沖両   
Ⅰモem  

（mm）  fmm）   

PUSH ROD DEFLECilON 0．300r】ess   0，50   

申Checkモhesphericalareasatbothendsofthepushrodfordamage′CraCksorexces－  
sNeWearandifunsatisfacモOry，rePIaceモhepushrod．  
⑯ checkモheinnerandouモersurfacesof  
the cam fo［lower for damage orwearand  
ifunsaモisねctory′reP‡ace．  

⑯ Measure the cam fotIower ouモer  
diameter（A），rO［ter outer diameter（B），  
clearance（C）between the rol暮er bushing  
and pin，andsideclearance（D）ofthero】‡er  
and record．Ifanymeasuremenモisbeyond  
thewear（imit，rePlacethecam†ol［ower．  

匠ig．椚A．75 CamFo［lowerMeasurement  

ltem   
Nominalsize  Maintenance  Rep扇ナ＝mil  WearI如両  
（mm）   standard（mm）   （mm）   （mm）   

CAMFOLLOWEROUTERDIAMETER（A）   27   26．92－26．98  26．85   

ROLLEROUTERDIAMETER（B）   23   22，98－23．02  22．4   

CLEARANCE（C）BETWEENROLLER  
BUSH）NGANDPIN  

0．02－0．04   0．5   1．0   

SIDECL∈ARANCEOFROLLER（D）  0．35－0．60  0．8   

⑯ Measureモhediameterof紬ecamfol［owerho［einモhecyIinderbIockandrecord・  
∴二 

二． 

C［earanceisbeyondtherepalr［imit，reP［acethecamfo1lower．  

ltem   
M8intenancestandard   

（mm）   （mm）   

CYL暮NDERBLOCKHOLE一丁O－CAMFOLLOWERCLEARANCE   0．02－0．07   0．20   

11A－50   



11A．8．1 GENERAL DESCRIPT10N  

The eng‡ne COO暮ing systemis of water－COOled forcedLCircu暮ation type us［ng a gear－  
drivencentrifuga［waterpump．   
CooLing wateris drawn up by輔e waモerpump from theradiator’sboモモomモank and  
flows through the eng暮ne Oilcoolerto enter the waterjackets from the centerofモhe  
Cy暮inderblock〈rightside）′COO［ingtheouモersurずacesofthecylinders，andmakesitsway  
to the top of the cy＝nder block．ThewaterモhreafterfIowsthrough thewaterjackets  
insersed underモhe cylinder heads to cooJthe va［ve seats andinjection nozz】es andit  
returnsてOthetopモankofモheradiatorfromtheupperpartofthecylinderheadsviaモhe  
Watermanifo‡d and thethremostat．1fモhecoolingwatertemperatureisnoモhighenough  
toopentheてhermostat，てhewaterflowsintoモhewaモerpumpviathebypassptpe．  

llA．8．2 WATER PUMP   

柑0電e：Thewaterpump should notgeneraI［ybedisassembled．Checktheexモeriorofthe   
WaterPumPandifunsaモisfactory，PrOCeedasfollows：   

瑠．Appe訂a閃C¢Check8陀dCorrec篭io門  

① けany water Leakisfoundaroundthebottom holeofthehousing，ChecktheseaI  
andseat，lfanydefectisfound，rePlacethesealandseaモasaset．  
②】f any oi［（eakis found at the bottom holeofthehousing，ChecktheoiIsea［．  
unsatisfactory，reP暮ace．  
③ Turn the water pumpgearstocheckto seeiftheimp釧erdoesnotinてerferewi抽  
thewaterinIet．ffunsatisfactory，rePlacethebal［bearingsasaseて．   

2．むisassemb】y  

① Removethewaterinlet．  
② Remove the water pump gears and keys with a speciat too‡（water pump gear  
WrenCh）．  

③ Remove thesnap ringandshimsand removetheshaftfromてheimpellersidewiモh  
a PreSS曽  

④ Removethebal‡bearingandspacerfromtheshaftwithapress．  
⑤ Removetheseal，Slingerandoi‡seaJfromthehousing．  
⑥ Removetheseatfromtheimpel［er．   

3．Cl関門】n9∂nd8nspec雨0門  
① Clear away deposit and rust from the pump housing，WaterinJeモandimpe暮‡erand  
WaShallpartsexceptrubberpartsbyc暮eanlngOil．Afterthat，WaShbywateranddry．  
② Check theimpel［er for rust，COrrOSion or damage of the threaded area andif  
unsatisfacモOry，rePface．  
③ Check the pump housing and抽e waterin‡et for rust′COrrOSion or damage of  
threadedareaandifunsatisfactory，rePlacethehous‡ngOrWaterin‡et．  
④ Check the water pump gear teeth and the keyways fordamage or wear andif  
unsatisfactory，rePEacethewaterpumpgears．  
⑤ Check the shaft for bend，Wear，Ordamage ofthe threaded area andif unsatis－  
factory，rePlacetheshaft．  
⑥ ChecktheoiJseal，Sealandseatfordamageandifunsatisfactory，reP［ace．  
Note：When reassemb［ing，uSeneWOilseaI，Sea［andseaモ．  

11A－60   



5．Aこ勘S－こmeil－i  
① Loosenthecapnuモ1  

② Withalooseadjus引ngscrew，insta‖thenozzleonthenozzIetester．Movethehand  
lever vigorous‡y two or three timesてOletモhe nozzlelnjeCtfuelsoモhatdus‡orforeign  
maモモerinsideモhe nozzleisremoved．  

③ Actuate thehandIeverofthetesteratarateo†60timesperminuteand readthe  
mjeCtionpressure．  
（彰 Tighモentheadjustingscrewtoadjusモモheinjecモionpressure．  

Mahtenancestandard（kg／cm＝）  

lNJECT［ON PRESSURE  E  

二一 〇貴：・こ！〇Sl：卜！3、・3：・〇atC；二・‡：1eた：S！！n三∈〇・；：eこト：i・eill・こ：二eコ〇＝＝】e、〃≡・；：1；1aコ〔；．  

⑤ While adjusting theinjecモionpressure  
according to the reading of the nozzle  
tester，Checkinjection ho］e for cLogglng，  
ln）eCtion paモモern and oi‡leaksずromモhe  
injection hole．けunsatisfactory，rePalrOr  
replacethenozzleassembJy．  
⑥ A干ter tighteniヮg the cap nuモ′make  

Sure thaモモheinjec引On PreSSure andinjec－  
tionpatモernareproper．  

Fig．11A．99 NozzlelrljectionPattern  

11A．9．6 REPLACEMENTOF DELIVERY VALVE GASKET  

1．RemovaI  
① Removeてheinjec引onpumpcover．  
② Loosenthedeliveryvalveholderand  
removethestopper，SPr蔓ngandgasket．   

2．lnsta暮Iation   

Reassemb［e the delivery valvein モhe  
SequenCeOPPOSitetodisassemb［y．  
悶0電e：The’’0”－ring should be replaced   
With a new one and coated w托hgrease   
beforeinsモa＝ation．  

DELlVERV VALVE I-IOLDER TlGHTENlNG 
TORGUE＝11．0－12．Okg－m（79．6－86．8fトIbs）  

Fig．11A．100 ReplacementofDeliveryValve  
Gasket   

●∴Aふ丁 こト！J≡＝T；こトj：㌧油ド．3丁ノ∈R卜jこPA卜jこTME戸   

Check theinjectionintervar，In）eCtion volume，［n）eC需on uniformity andinjection  

Start timing andiずunsatisfactory，aSk thesuppliersofthe respectivecomponenモSfor  

adjusモmentoroverhau［．   

11A－70   



③ Using atester（3・O V）lreaSurethe  
resisモance betweenl由e term‡naIs andif  
unsatisfacてOry，disassemb‡eandrepalr．  

Fig．11A．115 MeasurementofResistance  
BetweenTermina［s  

④ MeasuremenてOfoutputcurrenモ：  
1）C‡ose the sw托ches SWland SW2and  
raisethespeedo†thegeneratoruptoabout  
theratedrpm（5000rpm）．  

2）Settheresistanceofthevariab［eresistor  
モOits maximum． Then c‡ose the swiモCh  

SW3andopentheswiてChSW2・  
3）W托hthegeneratoroperatingattheraモed  
rpm，adjust the resistance of the variab暮e  
resistor モO meaSure the ouモPut Current  
Obモained when the generaモOr terminaI  
VOltageissettotheratedvoltage．  Fig．11A．116 Measし1rementOfOutputCurrent  

11A．11．3 AIR HEATER   

l．RemovalandInsta”ation   

Seel’REMOVALANDINSTALLAT10N  
OFALLfEDPARTS′’（Section‖A．4）．   

三、：：二Sミ：3C●と≡こミ1  

（D Check for the instalIation and  
break∂geOfwiring．  
② Checkモhe heating element forC－  
CumuJaモion of carbon and 抒 excessJVe  

Carbonisfound，Clean，  
③ Check the heating element†or  
breakage or short－Circuit andiず unsatis－  
factory，reP‡acetheairheaterasassemb］y．  

Fig．11A．117 AirHeaterConstrしJCtiorl   

11A－80  



Unit：mm  

Division   ltem   M扇ntenancest′d   
Size  limil   

Feedairpress．ofO．5kg／cm2intimerandmakesurenoairleaksfrom  
Timer  Airtightness  

Oi［seal，L10’′－ringandol．herareas．   

0．D．ofro‡ler   15  14．973－15．000  14．6  

CIearancebetvveenrollerand  
0．04－0．08   0．15  

rol始rpln  

C［osedischargeportandappIyanairpress．of2kg／cm2fromintake  

Airtightness  porl：．Airleaksshou暮dbe［essthan30cc／minwhenimmersedin  

梅htoれ  

Feed  Timerequiredtoachieveapumpingpress．of  

PumP                                          PumpIngPreSSUre  1，8kg／cm2withpumprunningat600rpm  

shou‡dbe30secondsorless．  Suctionpわe：  

10¢xltx  
Withpumprunningat600rpm，PumPing  2m－Camlift：  

PumpIn9amOunt  amountfor15secondsshouldbemorethan  10mm  

300cc．  

Actuateprimingpumpatarateof60tolOOstrokesperminuteand  
SuctiorlCaP8City  

makesure†uelbeginstobesuckedbeforethenumberofpumprota－  
（primin9PumP）  

tionis30．   

lnjectionstartpressure  
200  

（kg／cm2）  ー 
Nozz蔓e  

Oi用ghtnessbetweenneed［e  Whenpressurizedto170kg／cm2′nOOilleaksfroms88tShouldbe  
andse∂t   PreSent．   
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一に：∴、．む■∃汚 ごミ訂ヨ′亡こ［ご宣＝ざニ・こ；：、三7一穴・て：F．Ⅰミ  

Fig．11A．122 EngineControIEquipment  

11A．16．1 GENERAL DESCRLPTlON   

l．AcceIeratorPedaL   
TheenglneSPeediscontrolledbyoperat－  
1ng the accelerator pedaI．Theacce暮erator  
PedaIis connected to theinjection pump  
governor controltever via thelink and  
acce暮erator rod．Presslngてhe acceterator  
Pedalactuates the governor contro暮Iever  
SO that the englne rPm reSPOnds to the  
acceleratorpedaIefforモ．  

Fig．11A．123 ErlgineContro［  

2．≡こ臼…二1eS●〔〇ミニ3c…e：10≡こ】   

The englneis stopped with the starter  
SWitch．Thegovernorstopleverisactuaてed  
by operation o†the englne StOP SOlenoid．  
When thestarterswitchisputtotheOFF  
POSiてion，theenglneStOP SOlenoid operates  
tostoptheeng［ne．  

Fig．11A．124 EngineStopSolenoid   
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l．D［FFICULTENG［NESTARTING  ・．彗  

t．． 彗 彗 ．一・   
No電e：① DidthetrubIeoccursuddenly？  

§ 
② VVasthereanythingunusualbeforeoccurrence  ●‾●蒙 
Ofthetrouble？  ．．、 

円 ・－ ⊂  

■山  
．   ⊂   

⑤lsthereanyotherunusualphenomenon？  ⊂刀 ⊂  ・ ○   
芝ぷ2   ヽノ  一－しトーく可 It  ＋J  

悶c沌e：When’’the engine won’t start’’or’’theengIne    U む  ∽  ！＝   

⊂〉  （ロ  

doesnotcometoasてOP′′refertoLLllB，16．3ENGINE   」＝ U  U  

n ∈  

き   q）  ⊃  
て）  む  く＝  ⊂  

CONTROLTROUBLESHOOTING，′′  ⊂  ＋J   ○  
rロ  （ロ  U  ロ）  （J  

・トJ   ・トJ  く＝  

q）  山  む  

（′〉 ∈ ○  

！＝   
コ  しトー  

＋J  C〉  

n  くて， ∈  
0  
○  

∈ 臼   しト  ○  
て）  
王＝  

コ  
○  

Cause of trouble 

DISChargedbattery  
∈                                      q）   

田 凹     00rCOnrle 】  

＞ 凹  

_ Breaks in electrical wire 
くロ  
U ゝ＿  

＋J  

U  

q）  
し山   
F l ‘h   auty訓「eater   担  
L k ffl                          aC O  ue  

Fault feed um   V   P  P  

F lt    t●0           au ylnjeClnPumP  
∈                                                                                                                                    q）  

＋J く′） 臼  

凹  
くじ  
⊃  
u＿  A■ ● f 暮  t m   1「ln ue SySe  

lncorrectlnJeCt暮OntFmIng  

C蔓  d    石圧   Ogge gauZeler   l  
Damagedrlnggear  

ゝ＿ G） J＝  

＋J  
0  
（必  

ゝ＿．   

○ H  

n  

む t＝  l   t l t■   nCOrreC VaVeIm）ng  

こJ） ⊂  

Lu   

Faultycomponentinpowertrainafterenglne   
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⑧ Remove a暮暮wires，tubings andIinks  
connectedモ0モherightsideoftheengme：   
a．Airvacuumswitchwiring．   
b．Engineheaterwlrlngandclip†   
C．Enginestopso暮enoidwiring．   
d．Sモarter mOtOr Wiring（including  
groundwire）．  
e．Acceleratorlink rod．   

f．Twobrakeaircompressortubes．   
g．Twoずue＝10SeSandclips．  
（Forモheirlocations，SeeFigurellB．8，The  
ずigure showsthe modelPE6丁．The‡oca一  
雨on ofits wInngSandtubingsisモhesame  
∂SthePE6．）  

Fig．11B．8 PE6TEngine  

⑨ With the two hoses kept connected，  
remove the compressor for the air－  
conditionera［ongwiththebracketandput  
托aside．  

柑0モe：Do not removethetwo hoses†rom   
the air－COnditioner compressor；Other－   
Wisefreonw‖escape．  

Fig．11B．9 RemovalofCompressorfor  
Air－Conditioner  

⑲passやeropethroughthe望Ohooks  
O子the engIne and fift up the eng］ne by a  
CraneOrhoist  
⑬Removeth？12mountnutsfromthe  
JOlnt Of the englne fIywheeIandthedrive  
Unit．  
⑲ Removethemountingbolts（bracket  
thru frame）0ずthe mount brackets aモモhe  
rightand暮eftofthefanside．  
⑲ Removetheeightstudboltssecuring  
themount bracketsattheright andleずtof  
thef］ywheelside．  
Noモe：Remove the nutsandlock washers   

from the stud bolt andinsta［Jdouble   
nuts on the stud boLt．Then removeモhe   

Stud bo［t a［ong with the double nuts   
fromthef（ywhee＝10uSlng．  

⑲ Lift the engine alittIe andswingiモ  
Fig．11B．10 Removalo†Engine  

towardモherearo菅themachineてOSeParaモefromthedriveun托．Thenslowly［ifttheengine  
Offthe machine．  
No短：After蔓iftingtheenglnealittle，makesurealIwiresandtubesareremoved・  
⑯ p‡acethedismountedengineontotheenginestand・Toreplacethecoup‡inggear，  
remove托fromthef］ywhee暮．  
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⑥ln an enginewhich has beenjustreassembLedlthereislikeFytobepoorfitinthe  
rotat暮ng PartSandsliding parts．Priortotes封ngforperformance，runtheenglneundera  
lighttoadforfitting．  
No電e：Check the va暮ve clearances afterletting the engine run atidTe forlO minutes．   
After makingsuretheva蔓vec‡earancesarecorrect．perform runnlnginforabouモtwo   
hours，gradual‡ylnCreaSlngtheeng暮nerPmand暮oad．  
⑦ During runningin，Check the fol［owingitemswhentheengineisrunat respective  
SPeeds．  

暮tem  M8intenancest′d   

Overl．0  
0暮LPRESSURE  

（kg／cm2）  8tid＝n9rPm     at2200rpm   Over3．5   

cooLINGWATERTEMP．ATOUTLET  （Oc）  70－80   

LUBR暮CANTTEMP．  （Oc）  70－100   

WATER．0‡LANDFUELLEAKS  Checkthorough暮y．Noleaksa‡lovved．   

UNUSUALSOUNDS  Excessivenoisefromgear′etC．nOtallovved．   

⑧ After runningin the engine，retightenthecylinderhead boltsandchecktheva［ve  
Clearancesandadjust，ifneeded．  
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8．GearTrain  
（D Checkeach扇minggearfordamageor  
wearandifunsatisfactory，rePaばOrrePlace．  
（∋lf the back暮ash measured during dis－  
assemb‡yisbeyondtherepa［r柏mit，rePIace  
（see2．④ofL’11B．5．1DfSASSEMBLY”）．  

st8ndardくmm）   

BACKLASH  暮tem   Mainten∈】nCe  Repair】盲mit      （mm）   OFEACH GEAR  AthruE  0．07－0．14  0．30   F＆G  0．12－0．26  
Fig．11B．58 BacklashinGearTrain  

③ Measuretheinnerdiameモero†thebushingandtheouterdiameteroftheid賽ergear  
Shaデモand caIcuIateモhe clearance beモWeen the bushing and theidIergearshafモ．げ軸e  
C！earanceisbeyondtherepaIr［imit，reP［aceてhebushing．  

ltem  Maintenancestandard（mm）  Repが「＝m托（mm）   

CLEARANCEBETWEENBUSHING  ldlergearsA，B   0．03柵0．06   

AND‡DLERGEARSHAFT  0．20  
ldlerge∂rC   0．02－0．05   

（参 fftheendplay measuredduringdisassemblyisbeyondtherepair［imiモ，rePlacethe  
idlergearorid暮ergearplate（see2．⑤of／，11B．5．1DISASSEMBLY（，）．  

ltem  Maintenancestandard（mm）  Repair11mitくmm）   

‡dlergearsA．B   0．05－0．12   
lDLERGEARENDPLAY  0．30  

‡dlergearC   0．04－0．12   

llB．5．4 CORRECT10N AND REPLACEMENT  

●‥ コ3F：2〇e；11e：て●：ご；＝∵；≡二二；3；・二≡ニeこ－  

① Using the specia［モ00＝cylinder‖ner  
too［），remOVe the cylinder［iner and fit a  
neWOne．  

No官e：Before fitting a newcy［inder＝ner′   
thorough［y ctean the cylinder b［ock  
inside walIand the cylinder ＝ner pe－   
ripheraト訂ea and apply a thin coaモOf   
englneO軋  

（∋ When fitting thecy‖nderliner，Select  
theliner，maモChing the mark（00rl）on  
the cytinder block upper surface wiモh抽e  
markoftheskirtarea oずthecy［inderIiner  
Peripherv．  
③ After fitting the cylinderliner，make  
taper and proJeCtlng amOunてOf the f［ange  

Fig．11B．59 ReplacementofCylinderLiner  

Sure that theinner diameter，rOundness，  

are within the maintenance sモandard vaIues  

（seel．③andl．④of’LllB．5．31NSPECTtON′′）  
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llB．6．31NSPECT10N   

●∴ ＝‾．－：≡∴こ篭3：・：－：∋どこ：  
① Measureihe deformation of モhe  
cy［inder head fitモing surface・lず the  
measurementis beyond the repaLrIim［t，  
repalr Or reP暮ace・After grinding，if the  
heighモOfthe cylinder headisIovverthan  
モhewearlimit，rePlace．  

Fig．11B．88 MeasuringPoilltSOfCy［inder  

Head Flatness  

DEFORMAT10NOF  0．050rless   

CYLINDERHEAD   
0．15  

Right angle direction 0．020r】ess   

② Checkthecy暮inderheadbottomsurfaceforcracksandiffound，rePlace・  
③ Perform waterpressureモesモ（teststandard：4kg／cm2）andcheckthewaterjacket  
Ofthecy＝nderheadforleaks，  
④ Check thevaIveinsert contact width  
and contact pattemwithモheva［ve．1fun－  
SatisfacモOry，rePlace the va暮ve or va］ve  
insertandperformIapping．  

Nom盲na‡  
暮tem  Size  

（mm）   

CONTACT  3．0  P∈6T  
VVID丁目BE－   
T阿EEN  2．1   3．0   P∈6  

3．0  P∈6T＆   

lNSERT   
VALVEAND   PE6  

Fi9．11B，89 ContactofVaIveSeatSurface  

⑤ Checkthewaterjackeモandwaterjetforfurorrustandiffound，Cleanorreplace  
thecytinderhead．   

2．Valve Mechanism  
① Checktheva［vespringfordamageandifunsaてisfactory，rePlace・  
② Checkthespringforinclinationand measurethefree［engthandrecord・AIsousing  
aspringtester，meaSurethespr－ngモensionandrecord・Ifthemeasurementisbeyondthe  
Wear‡imlt，rePLace，  

□  tem   Majnter椅nCeStandard（mm）  机Je訂＝mit（mm）  Rem8rks   

JNCしINA・ T10N  Valvesprln9  1．4   
Bothouterandinner  

1．00r‡ess  
SPr】∩9S   

Valve  56．0  

FREE  

L∈NGTH  
SPrlng   54．0  

lns盲desprin9  

V8蔓ve  24．8－27．4   22．0   Measured】ength：46mm  

TENS10N  （kg）   SP‖ng  Outer          lnner   10．6－11．8   9．5   Measuredlen9th：44mm  

暮nsidespr暮n9  2．0－3．0   1．7   Measuredl印9th：57mm   
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①lnstal暮thepumgeaSinthecaseandmakesurethatthec暮earancesandbackIashes  
are within therepalr‖mlt（see Paragraphl．（tems③′④and⑤and Paragraph2．  
1モem②）．  
（∋lnsta暮暮theoilpumpdrivegear，a［igningthekeywiththekeygroove．  

OILPUMPDRIVE GEARMOUNTING NUTTIGHTENINGTORQUE ＝7．4－10．4kg－m（53．5－75．2ft－1bs）  

（参InsてaHthere‡iefva（ve′Va‡vespringandspringseatandshims．Jnstal暮thecover．  

11B．7．3 01LCOOLER   

瑠．Disassenlbly   
Remove the short valve（stee蔓 ba［りand vaIve spring from the already removed oil  
COOleradaptor．   

2，C】ean暮ngandヨ門SPeC篭iorl  
① Clean theshortvalveandtheadapterwithcleaningoiL Thenwashthemwithwater  
anddry．  
② Removedepos托with a caus扇c soda soluモion fromモheinside ofモhe housingand  
OuモSideoftheelement．Washthemwithwateranddry攣  

③ C暮eancarbonsludgefromtheoilpassageofthee‡ement．  
④ Check the housing and the adaptor for cracks or damage andif unsatisfactory，  
rep［acethehousingoradaptor．  
⑤ Check the contacting surfaces of the shortvalveandtheva‡veseatandifunsatis－  
factory，reP［acetheshortvalve．  

⑥ Checkthevalvespringforbreakageordamageandifunsatisfactory，rePlace．  
⑦ Perform thewaterpressuretestoftheelementandifanydefectisfound，rePlace．  

ltem   TesIstandard   

WATERPRESSURETESTOFELEMENT   No〉Vate＝eaksshouldbecausedbythewaterpres－  
sureoflOkg／cm2   

3．Assemb暮y  
）nstaFf the short valve（steelbalL）and the va［ve springintheoi暮cooleradaptorand  
insてa［（thescrewplugwithagasket．  
No†e：When reassembling′aIlthegaskets，rubberrings，and’IOl’－ringsshou（dberepIaced   
W圧h newones．  

11B．7．4 0】L FLLTER   

l．Disassembly  
① Removethedrainp厄ganddrainoffoilfromthefi［ter．  
（∋ LoosenthecenterboItsofboth thefu［1－flow and bypasso‖右胸ersand removethe  
filtercase，elementandfilterbodyfromeach用ter．  
③ Remove the alarm sw圧ch from thefuルf蔓owoi＝珊erand removethevalvespring，  
COnneCtOrCaSe．COnneCtOr，COnneCてOrSPr暮ngandshortvaIve．  
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3．甘nspectior】  

① Checkthe 
． 

② Checkモhepushrodho‡eforwearandiffoundexcessive，rePlacethehousing・  
③ Check theoilsealfordeformationordamageandifunsatisfactory，reP（acetheoiI  
Sea暮．  

④ Checkthecontactsurfaceofthecheckva暮veandifunsatisfactory，reP‡ace・  
⑤Inspect the check valve spring for breakageordeteriorationand汗unsatisfactory，  
replace．  
⑥ Checkthepistonfordamageorwearandifuヮsatisfactory，reP（ace・  

⑦ CheckthepistonspringforbreakageordeterIOrationandifunsatisfactory，rePtaCe・  
⑧ CheckthetappetfordamageorwearandifunsatisfactorylrePlace・  
⑨ Measurethectearaヮcebetweenthetappetro［Ierandtheptnandrecord，Ifmeasure～  
mentisbeyondtherepa［rlimlt，rePlaceboth．  

ltem   
M8intenanceslandard   

（mm）   （mm）   

CLEARANCEBETW∈ENTAPPETROLL∈RAND円N   0．04－0．08   0．15   

軋 Ass¢mbly   

Withanewgasket，reaSSemb（ethefeedpumpinthesequenceoppositetodisassembIy・  

11B．9．3 FUEL FILTER   

l．Disassembly  
① Remove the drain plug and drainoff  
fuelfromthefuelf‖ter．  

② Remove the center bolt and remove  
thefiltercase，elementandfiltercover．   

2．‡nspecモion  

① Check the eIement for clogging and  
damage andif unsatisfactory，reP（ace．  
1f the element has been used beyond  
SerViceab‡eduration，rePIace．  

② Check the overftow va蔓ve spring for  
breakage or deterioration and 汗unsatis－  
factory，reP暮ace．  
③ Perform an air tightness test on the  
OVerfIow valve and if unsatisfactory′  
rep暮ace．  

④ Checkthecoverandcaseforcracksor  
damageandifunsatisfactory，rePlace．  
⑤ Check for c‡oggingofthecenterbolt  
andifunsatisfactory，Clean．  

⑥ Check the specific gravけy of fuel  
removed from the fueF filter during disas－  
Semb［y．Check also for the presence o†  
waterinit．  

CONNECTOR BOLT covER  

VVASHER  

SETSPR（NG  

Fig．11B．114 FuelFilterConstruction  

3．Ass¢mb書y   
Withanewpacking，reaSSemblethefue用Iterinthesequenceoppositetodisassemb‡y．  
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④ Measure the てhrusモ bushing groove  

width（indicated by C盲n FigurellB，133）  
and oiIモhrower sea（ringgroovewidth（as  
indicated by D）and record．If worn  
beyondthewear暮imlモ，rePlace．  

sてandard（mm）   

THRUSTBUSHING   5．08－5．10   ！てem  MahてenanCe  We∂rlれ両     （mm）   GROOVE榊ID丁目    5，11  01LTHROWER S∈ALR蔓NG GROOVE〉VIDTH  1．65－1．67  1、75   Fig．11B．133 MeasuIJementOfThrustBushing  
and Oil Thrower 

⑨ Measuretheinnerandouterdiametersofthejournalbearingandrecord・Ifthewear  
Iimitisexceeded，rePlace．  

lてem  Mainten8nCeStand∂rd（mm）  榊e8rlimit（mm）   

lnnerdね．   14．03－14．05   14．07  
JOURNALBEARfNG  

0∪てerdね．   19．99岬20．01   19．97   

⑥ Measuretheinnerdiameter（indicaモed  
w托h Ein FigurellB．134）of thebearing  
sleeve andモheinner diameter（F）of the  
Cenモer housmginモhe pIStOn nng Sliding  
area and record．RepIacethecenterhous一  
‡ng aSSembtyif worn beyond the wear  
limit．  

ざ   

Fig．11B．134 MeasurenlentOfCenterHousing  

】tem   Maintenances紹ndard（mm）  l〃ear‡imit（mm）   

BEARINGSLEEVE［NNERDIA．   20．09－20．11   20．12   

lNNERDIA．OFCENTERHOUSINGINP（STON   
RINGSL！DINGAREA   

22．40－22．42   22．45  

（∋ Measure the air sea［chamberinside  
diameter（asindicated by Gin Figure  
llB．135）and record．（fworn beyondthe  
Wear＝mit，reP［ace．  

ltem  Maintenance  囲earlimil   standard（mm）  （mm）  A‡RSEALCHAM－ BERIN引DE DIAMETE  15．99－16．02  16．05   Fig．11B．135 MeasurementofAirSealChamber  
⑧Iftheend p［ayoftheshaftwheelobtained beforedisassemblyisbeyondてhewear  
‡imiモ，reP［acethethrusてbearingorモhrustbushing，  
lfモhe radiat ptayisbeyondてhewearIimit，rePlacethejournalbear霊ng，CenモerhousIng  
assemblyorshafモWheeI（seeltems②and③of3．（1））．  

Item   MainてenanCeStandard（mm）  Wearlimit（mm）   

SHAFTWHEELENDPLAY   0．075－0．110   0．12   

SHAFTVVHEELRADIALPLAY   0．117－0，200   0．24   
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llB．11．2 STARTER MOTOR ANDGENERATOR  

Thedescriptionshereconcern暮ngthe startermotorandてhegeneratorcoveron暮ytheir  

inspection procedures．If anything unusua［is found，aSk the supplier of each  
COmPOnentforadjustmentoroverhauL   

l．Removalandlnsta”ation   

See‘JREMOVAL ANDINSTALLAT］ON OF ALLほD PARTS’’（SectionllB．4）for  
theremovalandinsta＝ationofモhestartermoてOrandgenerator．  

2．】nspeetionoずStarterMoモOr  
① Check the pinion gear for wear or  
breakageandi†unsatisfactory，reP］ace．  
② Connect the battery to the starter  
motor and measurethe no－‡oad currentand  

no－‡oad「pm．  

Fig．11B．150 No－LoadTest  

③ ConnectthestartermotorandtheswiてChtothebatteryandturntheswitchonand  
Offto checkthatthep］∩暮OngearSmOOthly popsoutandin．1fthepiniongeardoesnot  
OPerateSmOOthly，disassemb‡e圧andiffounddefective′reP］ace．  
④ Measure the minimum voltage  
required for the pIn10n gear tO POP Out：  
lnitiaLJy settheresistortoahighresistance  
SOthatalowvo圧ageisappliedtothestarter  
motor．Gradua［暮y decrease the resistance  

SteP by step to measure the vo圧age with  
WhichthepIniongearbeginstopopout．  

Fig．11B．151VoltageofPinionGearPop－Out  

3．tnspectionofGenerator  
① CheckthepuIleyforwear，damageor  
CraCksandifunsatisfactory，reP［ace．  
② CheckeachterminaJforcorrosicnOr  
breakage andif unsatis†actory，rePaIr Or  
replace．  

Fig．11B．152 WiringDiagramofGenerator   
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Unit：mm  

Nomina‡  
Division   】tem  Remarks   

Size   Standard   limit   

ShortvaEveopeningpressure  
3．3   3．1－3．5  

（k9／cm2）  

Oil  
Freelength  93，7  

COO‡er  

Sho「tvatvespring  
Tension  Whencompressedto  

（kg）  

4．65－5．13  
75．3mm   

Vah／eOPeningpressure  
3．5   3．27－3．72  

（kg／cm2）  

Regu－  

‡ator  Freelength  41．0  

Va】ve                    Valvespr拍g  

Tension  Whencompressedto  

（kg）  

5．16－5．62  
27．Omm   

Vah／eOPeningpressure  
2．0   1．8－2．2  

（kg／cm2）  

P盲ston  

COO＝ng  Freelen9th  18．5  

0盲Ijet                    Va‡vespr‡ng  

Tension  Whencompressedl：0   

（kg）  

0．73－0．81  
15．5mm   

軋 CoolingSys檎m  
Uniて：mm  

Nomin∂‡  
Division   Item  Remarks   

StZe   St∂ndard   1imit   

Housing－tO－impe‖erc暮earance  0．8－2．1  

W∈托er  
0．47－2．11  

PUmP  

FittingaI［owancebetweenshaft  
0．04T－0．07T  T：Tight   

＆impeller  

below  

76．5   75．0－78．0  
71．5  
0Ve「  

81．5  
Valveopeningtemp．（Oc）  

be‡ow  

82．0   80．5－83．5  
77．0  
OVer  

Thermos－  87．0  
てaて  

76，50c  OVer8／90  
beIovv  

7／90  

Valvelift（mm／Oc）  

82．00c  
below  

0Ver8／95  
7／95  

Openingpress．  0，35－0．65  
Radiator  Capoperating  

PreSS．（k9／cm2）  
Vacuumpress．  0－0．046  
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P∂nNo．8ndP8代Name   Application   Shape   

99645 Z5001   ForrlleaSUringflatnessofcYJinderbLockand  

Straightedge   cylinder head gasketed surfaces 

2．Cy毒inderHeadandValveMechanissT；  

ForremovalofvaIveinsert   

lveinsertremover  

exhaustvalvefittingparttol：hestandard  

dimensionswhenreplac‡ngWil：hl：heO．50rl．0  

mmov占rsizcdexhaustvalveinsert．Refertothe  

tableforremachiningdimensionsandprecision．   

99670 96000 Forcaulkingvalveinsert   

Va‡veinserlCauIking  

11B－108   



「1こ二二∫tミ【≡   



2．匿ngin¢掴oun官   

Theenglneiscoup［edtothedriveunitandmountedontherearframethrough  
mounting rubber materials. 

Notes l．Tighteningtorquekg－m（ft－［bs）  

④3射27．5）㊥22t8（165）⑥6■7（48■5）  
⑨33．4（242）⑥3・1（22・4）  

（D4．5（32．5）AppLyLOCT一丁E＃2620nthreadedarea・  
⑥5・1（36・9）App暮YLOCT［TE＃2620nthreadedarea・  

2．Reassemb［yofeng暮neanddriveunit  

①lnstaIladapterandgasketonengmef暮ywhee＝1OuSing■  
②Removedirtandantirustagentfromspacerfittingsurfacebysolvent■  
③lnstallspaceronfIywheeI．  

④暮nstaHcouplinggearonspacer・  

⑤Liftdrive unitwitha hoist．Keeplngdrive unitataleve暮offlywheel  
fittingarea，mateCOnVerterhousmgtoflywheeIhousLngbypushing  
With hand．  

⑥Aftermakingsureconverterhousingfitsinf］ywhee［hous暮ngCOmPtete－  
1y，tightenconverterhousingnuts・  

Fig．11C．2 EngineMount  

11C－4   



9．ENGINEOVERHEATS  ・一 一  ●・一 票 完   1．・l  望  
No飴：①DidthetroubleoccursuddenIy？  

②Wasthereanythingunusua憂before   
occurrenceofthetrouble？  

O Under what condition did the 
troubIeoccur？  lq 5よ ぎ曹き 芯 芯 誌 βギ コ ⊂  

∽ ・ト■  

④Wasthereanyrepairworkdone    （⊃  ．＿  
「ecently？  

コ L  
ロ）    てフ q〉   

毒  

⊂  聖 霊   
⑤lsthereanyotherunusual  凹  」＝・ト■  

Phenomenon？  
（J q〉  

J＝  
くJ  

てフ  
‡＝  

何  
の  

∽ ∈  
コ   

○  ヰJ   1＝  

田 ∈  ∽  
q）  

＞  U  
∽   コ  

て）  

q〉 ゝ＿  

¢  ＋J  

くロ  
≧  
lコ）  

⊂  

○  
○  
U  

Cause of trouble 

⊂L  

∈ ⊃  

円  
q〉  ・トJ  

くロ き  
lmproperwaterseal  

ama elm e er  

≡亀 の（q                                WaterIeakagefromcoo暮ingwaterpassage  

幽                                OverfJowofcoolingwaterduetoblow－OUtOfgas  

Accumu［ationofwatersca［eincy［inderb［ock  

円 ○  
ヰJ  

（ロ て⊃  k   WaterIeaage  

和 【亡  MatfunctionofradiaモOrCaP  

Cloggedcoreduetoaccumulationofmudandinsects  

t＝ 、－0  
○■‾  
CloggedorcollapsedexhaustpipeormuffIer  

tjE 
（J  Gasleakagefromcy［inderheadnozzIetube  

ContinuousoperationunderheavyIoad，Or  
∽       H くD  Otherimproperoperation   

．∫＝ ・トJ   ImproperselectionofgearswhiIetravelling  

○   lncorrectindicationofthermometer   

冬
雲
ゲ
イ
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（彰Removethetiminggearcase・  

Fig．11C．32  

（9MeasurethefrontgearモrainbackLash  
and record．  

閃o琶e：When the air compressor was   

removed，reinstalIiモand make meas－   

urement．Aftermeasurement，remOVe   

theaircompressora  

Fig．11C．33 Backlash Measurement  

（むRemovetheflywhee＝10uSing・  

Fig．11C．34  

⑦ Measure the side c‡earance at the  

［argeendofeachconnecting rod・  

Fig．11C．35 SideC［earanceMeasurement   

11C－24  



3．Ma∃nBearingShel】  

CLearance between main  

and¢帽nk＄ha籠j¢urnaE  

JnstaH the main beanng  
Cy暮inder bLock．tighten the  

CaPtOthespec漕edtorque  
kg－m（123－127ft－1bs），and  

inside diameterofthe she憂‡．  

ぬ◎ar竜ng ＄h¢】‡   

shell on thc? 

main bearing  

Of17．0－17．5  

measure the  

Calculate the 

CIearance betweenthatvalueandtheout－  
Side diameter of the crankshaft journal  
【see2．（1）】．  

Fig．11C．54  

Maintenancestandard（mm）  Usefu＝imit（mm）   

0．03－0．09   0．15   

4．CY【in由rLiner  

（瑠）8n＄id℡diameモe町rOl靂門dne＄＄and琶叩℡r   

Withthecylinder暮inerattachedtothe  
CyIinder b］ock，meaSure the inside  
diameterofthecylinderliner．  

Maintenance  Usefu11imit  
Stand8rd（mm）   （mm）   

lNSIDEDIA．   108．00－108．03   108．23   

ROUNDNESS   belowO．02  

TAPER   belowO．02  
Fi9．11C．55  

（2）酔ro電ru＄盲orも0督普ヨang℡  

Maintenancestandard（mm）  Usefu＝im托（mm）   

0－0．07  

（3）G叩be電W¢℡n adjo石門竜ng8yl竜nd即S伽  

PrO加u＄竜on¢督督鷺an9◎）  

Maintenancesl：andard（mm）  Use丸山＝mit（mm）   

0．03  

Fi9．11C．56   

11C－34  



6．Replaeemenld‖dierGear3ushin9  

①Pressf江theidlergearbushinguntilits  
endisflushwiththebossonthefrontside  
Oftheengtne．  
No飴：Whenthebushingisf［ushwiththe   
boss on the front side ofthe eng［ne，   
dimension’’H”indicatedinthefigure   
w川bel．5mm atthe rearside．  

⑦Afterpress－fittingthebushing，finish  
theinsidediameterofthebushingsothat  
the clearance between the bushing and  
theidler gear shaftis within the main－  
tenance standard．  

Fig．11C．82  

Item   Maintenancestandard（mm）  Usefut‡毒mit（mm）   

CLEARANCEBETWEENIDLERGEARSHAFTAND   
0．02－0．06  

BUSHING   

7．Repiacemento－20日Sea！Co旺別‘  

（うRemovetheoiIsea（collarafterwarm－  

1ngit．  
⑦Usingaco［larrep［acer，PreSS－fittheoi［  

seaIco［Lar untilit butts up against the  
Crankgear．  
No短：Whenpress－fittingthecollar，make   
Surethegroovedsurfacefacesupward・  

Fig．11C．83lnstallation  

8．Repi己eemenモOiCran；（Gear  

¢）Removethecrankgearafterwarming  
it．  

⑦Warmthecrankgearinanoilbathof  
about2000Candfititontothecrankshaft，  
aligmngthekeywayproperLy，  
No飽：Usecautionnottohavethewrong   
Sideofthegear．  

Fig．門C．84   

9．鮎pla¢¢m◎nせ0昏葛nj◎朗io門田ump臣ra¢k朗   

WheneverthecylinderbLockorin3ectionpumpbracketisrep［aced，itisnecessary  
tocentertheinjectionpumpbracket・  

11C－44   



④Afterfittin9thevalveinsertlCaulkthe  
exhaustva暮velnSertatfourpositionswith  
useofavalveinsertcaulkingtooL  
悶0竜e：When usinga presslngtOOI，donot   
al［owthepressuretoexceedl，500kg・   
Do not caulk theinsert at the same   

POintasbefore．  

Fi9．11C．112   

軋 L印画関澤翫沌倒㈹   

WheneveranyvaLveorvalveinsertisrepairedorreplacedwithanewone，Perform  
Va暮vetapp暮ng．  

①Applythelappingcompoundsparing．  

1ytothevalveseatingsurFace，  
④Applyengineoi［tothevalvestemand  
insertitintotheva‡veguide．With a Lap－  

Plngbarcontactedtothevalvehead，Per－  

formIapp［ngbylightlytapp］ngtheinsert  
WhiIeslowIyrotatingtheva［ve．  

④After compLeting the Lapping opera－  

tion，WaSh theIapplng COmPOund away  
andappIyengmeoi暮totheseatingsurface，  
andperFormlapp］ngWithoi［・  

Fig．11C．113  

④A竺erLappingwithoiIrapp暮yLeadtothe  

ValvelnSerlcontactingsurfacetocheckfor  
COntaCt．1fthecontactpatternobtainedis  
unsatisfactory，Perform‡applngagaln・   

O  

＝  
X  X  

円g．門C．114 ContactonVatveSeating  

Surface  

ltem  Maintenancestandard（mm）   Usefu＝imit（mm）   

CONTACTWIDTHBETWEEN  1ntake   2．2－2．4   3．5  

VAい／EANDVAu／EINSERT         Exhaust   
2．0－2．3   3．5   

11C－54   



No紬：Generally，the water pump shouLd not be disassembIed・ShouId external   
examinationindicatesanyabnormality，however，PrOCeedasfoIlows・   

1．ExternaIExamination and Correction  

①［fanysignofwater］eakageisfoundaroundtheboreundersideofthehousing，  

Checkthesealandimpe‖er．Rep［aceanypartswhicharefoundtobefaultyasaset・  
④IfanysignofoilIeakageisfoundaroリndtheboreundersideofthehousingor  
fromthepu”eyside，rePlacetheba暮Ibeanngatthe］eakingside・  
④lfthereisinterferencebetweentheimpe［lerandhoushg，Orthereistoog 

． 

as a set．   

2．Disassemb吋  

①UsingapuHeyhubpu［LeいemOVetheflange・  
④Removethesnaprlng・Usingadriveshaf［removerattheimpellerside，drive  

Outtheshaftassembly．  
④Removetheimpe［Ler．  

④Usingabearingreplacer，driveoutthebaL［bearingtogetherwiththespacerand  

WaSher．  

⑤UsingaⅥ′aterSealrepIacer，driveoutthewaterseal・   

3．inspec一三ion  

暮tem   
Maintenancestandard   

（mm）   （mm）   

Remarks   

0．D．OFSHAFTINIMPELLERFITTING  
13．03－13．05  

AREA  

FITrlNGTOLERANCEBEl－WEENIMPELLER  
0．03T－0．06T  

ANDSHAFT  
T: Tight 

与．Re∂SSem：⊃】Y  

①setthedriveshaftguideonthepumpbodY・Inser［thedriveshaftassembly・  
④tヮstallawash叫andpressfittheba蔓Ibeanngattheimpellersidewithuseofa  
beanng replacer．  
No紬：AppIYgreaSeOntherotatingsurfaceofthebea「lng・  

④Iヮstal‡thespacer，andpressfitthebaL［bearingatthefLangesidewithuseofa  

bearlng rePlacer．  
柑0紬：AppIygreaseontherotatingsurfaceofthebear暮ng・  
④lnstallthesnapring・  

㊥Usingafanpu11eyhubrepIacer，PreSSfittheflangeontothedriveshaft・  

㊥App］ybondingagentontheouterperipheryofthewatersea‡・Ushgawaterseal  
repIacer，PreSSfitthewatersealontothepumpbody・  

11C－64   



⑨Removethebackplatefromthecenter  
hous暮ng．  

悶0紬：When the back plate cannot be   
removedbyhand，taPモhecenterhous－   
Ing‖ghtly with a wooden maIlet and   
then remove．  

Fig．11C．150  

⑲puHoutthethrustspacerfroTthe  
backplate，andremovethepistonnng．  

⑪Removetりethrustco‖ar，thrustbearT  
lng．andsealrLng．  

Fig．11C．151  

⑯Detach 
． 

beanng．  
柑0竜e：Care should be exercised as not to   

damagethecenterhousIngandnotto   
a［［owthe retaining rJng tO dropwhen   
removlngtheretainlng rIng，  

Fig．11C．152   

3．三nspec●≧ion  

G）VisuaI［yinspectthefol暮owingcomponents，andifunsatisfactory，rePlace．  

Component   lnspectionitem   

Compressorhouslng  1）Scratchescausedbyinterferencewithimpe‖er  

2）Scratchesoncontactsurfaceswithbackplateandonhose  

COnneCtOr  

3）Cracksordents   

11C－74   





7．〇therGeneraトPurpose3〇にs；：n（；Nuts  

悶0紬：Whentighten暮ngtheboIts，nutSOrtubeconnectorswhosetighteningtorque  
isnotspecified，refertothestandardtighteningtorqueslistedgivenbelow・  

川 路0陀sarldnu電S  

pit。h Torquekg－m（ft－1bs）  
Size   Remarks  

（mm）  
4T磋   7T競   9丁場   

M3   0．5   0．05（0．36）  0．09（0．65）  0．13（0．94）  瀞Bo‡tmateriat  

M4   0．12（0．87）  0．20（1．4）   0．30（2．2）   
Thematerialissculptured  

0．7  
Orimprintedonthebolt  

M5   0．8   0．24（1．7）   0．40（2β）   0．57（4．1）   headasfo】lows：  

M6   1．0   0．41（3．0）   0．6∈‡（4．9）   0．99（7．2）   

M8   1．25   0．88（6．4）   1．6（12）   2．3（17）   Materia・ Sym bol 

1．5   1．9（14）   3．1（22）   4．5（33）  4T 40r40  
MlO  

1，25   1．9（14）   3．3（24）   4．7く34）   7T 7 or 70 

1．75   3．3（24）   5．5（40）   7．9（57）  9T 90r90  
M12  

1．25   3．5（25）   5．8（42）   8．4（61）   

M14   1．5   5．5（40）   9．1（66）   13（94）   

M16   1．5   8，3（60）   14（100）   20（140）   

M18   1．5   12（87）   20（140）   29（210）   

M20   1．5   17（120）   28（200）   40（290）   

M22   1．5   23（170）   38（270）   54（390）   

2．0   28（200）   47（340）   68（490）  
M24  

1．5   29（210）   49（350）   70（510）   

（2）職beeonne¢電Or  

ltem  ¶）rquekg－m（糾bs）   Remarks   

4．76   1．3－1．8（9．4－13）  

6．35   1．6－2．4（12－17）  

Flarenut  Tubediameter  8   3．0－4．0（22－29）  
（mm）  

10   4．0－5．0（29－36）  

12   6．0－8．0（43－58）  

15   7．0－9．0（51－65）  

Nipptenut  2．1－2．9（15－21）  

Eyeconnector  4．3－5．8（31－42）  

11C－93   
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CONVERTER  

HOUSING  

Fig．21．2 FrontsideofDriveUnit  

CHARG［NG PUMP  

Fig．21．3 RearSideofDriveUnit  

21－4   



：、∴ご・一 ここ三∴∴二●＿：．ニ’∃：－・ご二∴－．ミニ三「‾∵∴－∴－ご－ミ∴「∴∴■ヒ、：．．‾・－．・ぎ∵∴‾－1∵∵∵’   

WheneverthedriveuniモOVerhau‡ed or recond而onedisreinsモalledtoモhemachine′the  
oi川owcircuiモCIeanmgshallbeperformedalongvviモhseveralinspecモions・   

こ●∴E∴ ＝」≡♪．卜lこ卜！こニフ＝；L‡二＿・⊃甲＝：手＝ごT   

Clean the o‖fIow circuiてS O菅the drive unit，Oilcooler，andline菅＝ter，referring to  
JL25，3．1FLUS卜＝NG OF O‡L FLOW CIRCUITtF．  

2l．5．21NSPECT10N   

－．．：二rS：ニ30：：：っこ二⊃一三ニ≡：ニニ●三三Sこ：；■三  

Inspecモモheo‖flowcircuitforoiIpressureand暮eakage，re管erringtoLL25・3．21NSPEC－  
TION OF OIL PRESSURE”．MeasureandrecordモhefollowlngOilpressures：   
⑳Transmissionclutchoilpressure   
⑳Oilcooler’’（Nt’pressure   

⑳Oi］coo‡er’LOUT′′pressure   

⑳Transmissiontubricatingoilpressure   
Andalsocheckforexcessiveorabnormalnoise．   

＝．二：：3二〕3ごこ≡つ∴〇、ご3●とこ⊇；3．：ミミニ1   

MeasureandrecordtheenglneSta‡lspeed．  

」∴∴－ ∴∴、：三∴㌃∴；ニ ー・：．‾－：；；・］●て三．；〔：‥－“二・∵∴∵ミー‾－ ∴－．ヨ‥ ∴－・一戸∴∴∵∴－－∴：－㌻P－－  

21．6．1 0UTLINE   

TheenglneandモOrqueCOnVerteraCモasaunittodeliverpowerモ0モhetransmission・So  
ifthemachinecannotdeveloptheratedpower，theenglne，driveunitorhydrau＝csystem  
mustbechecked，   
The engme conditions may be checked by measunng the speeds as follows；the  
maximumspeedundernoloadcond盲雨onwhentheacceleratoris管u［Lydepressedlthesモa暮I  
speed when theloadisapp］ied onlyto軸e torqueconve托er，and軸esモalland relief  
speedswhenモheloadis applied to both the torqueconverter and themainhydraulic  
SyStem．   

ThedriveunitconditionsmaybecheckedbymeasurIngtheworkingpressure．oi用ow  
raモeandoil暮eakage．（SeeL’25．3．21NSPECTION OFOILPRESSUREl’・）  

21．6．21NSPECT10N OF ENGINE SPEED   

∴：：てS；ニ3C・：：oil〇：コ＿OWiこ；！eSこ∈三ここ  

① ChecktheoiIlevelofengineanddriveunit．and子‖theoilappropriatelyifthelevel  
isexcessivelylow，  
②lnstal暮atachometerontheengine．  
③ Keepthetorqueconverモeroilモemperaturewithintherangeof60to800c■  
No紬：Toincreasetheoi暮temperature′runthemachineorstallthemachineaccording   
tothefol‡owingprocedures：   
1）Blockallwheelscomp暮eモely．   
2）ShiftthespeedchangeleverintoForward4th－SPeed．   
3）Depress the right brake pedal，and sta‡lthe torque converterfor approx・30   
SeCOndswhentheeng暮neSPeedcomesto1500rpm，  

21－14   



ニー∴∴ ミT：：コニミ∴－ミン：ミ：ミ＿こ、∴ミ：∴‾∴∋二・盲i三こい二丁・∵一二■－こミミこ．∴い∵二二こ一七三：′二＿二：1ここ：－ご二．－∴罠∴－ミ∴：：ニ  
丁′二／J‥ニ「．．ニ迂 二ニミこうこ、5「∫＝て㌻ご－tこ≡∴  

Noie：Disassembly，1nSPeCtion，and reassemblyoftorqueconverモerarediscussedbased   
on thetorqueconverterforthe860・However，thesてandardmaintenancevaluesand   
モighモeningtorquearelistedfora［暮models・   

でこ三∴ 亡：3タこご3≡l＼帽」、∴：iltSP；＝丁：＝皇・！．モ．i■に コ≡∫＿ミミ≡卜沌；＿∵ ニさ Tこヨエリ≡ ＝つトト  
VERTER  

Noie：巨＝srecommendedtodisassemb暮eor reassemblethetorqueconverterontheunit   
repairsモandfore用cienてandsafework．  

●‥ 〇…3ミニS3二11：〕；－．J  

（′二）コきニーニ叩ミギ：ニと：＝11：ニミ  

① Removefourmalnand steeringpump  
mountingboltsand remove翰emainsteer－  
LngPumP管romtheconverterhouslng・  
O Remove -the pump drive sleeve Crom 
thepumpdrivegear，  
③ RemoveでWO aSSist pump mounting  
boltsand removetheassistpumpfromモhe  
PumPadapier．  
④ Removeずourpumpadaptermounモing  
bolts and remove the pump adapモer from  
ihe converモer houslng．Then，remOVe the  
PumPdrivesleeve．  
⑤ Removetwochargingpumpmouniing  Fig．22．9 RemovalofChargirlgPump  

bo暮ts and removethechargingpumpfrom  
theconverterhousmg，Then，remOVethepumpdrivesleeve．  
悶0琶e：Pump removingproceduresvarywithd椚erenてmodels■SeeFigs・22・4through6・  

に）六・3∴：○て†；こ：っ・；：・三三こ：二ご’：ニ・Yこ：、J≡aこ：：ござ－；三ご．√  

Valve  
① Removefourregu暮aモOrVa［vemoun幻ng  
bolモS and remove the reguIaモOrValvefrom  
theconverterhous］ng．  
② Remove four saずety va‡ve block  
mountingbo暮tsandremovethesaずetyvalve  
blockfromtheconverterhous油g．  
③ Removetheplungerandsprin90fモhe  
Sa子etyvalvefromてheconverterhousLng．  

Fig．22．10 RemovalofValve   

22－8  



て三．2．ご 〇；SASS‥：M∋∵∴：トj訂≡ニ丁；○卜！．へざ」ご コ三・¢・SS≡it勺∋∴′ 〇戸 R∈3リ」ATCヨ  

ClALVE 

VALVE BODY   

PISTON   

OUTER REGULATOR SPRING   

lNNER REGU LATOR SPR ING 

SPRtNG RETAINER   

‖0‥－RING   

ROLLlNG PIN 

Fj9．22．23 ComponentPartsofReguねtorValve  

■ミ．＝ミ≡三SS訂元十  

① ＝0暮dingモhespringretainer，remOVetheroHpins．  
．生Cこと：・こ恕て：ここi・e王－1しjS・こ；‥3e；：e：・C！ss：；w；1e二…・ei－1〇Vi…二3●こ；－e‥－0；；ヮ如ssiコ〇S雨s：つ・－≡こ13i■e一  

組i悶e『W川田opou篭．  

② Removetheouterregu［atorspring，innerreguIatorspring，andpisモOn†romthevalve  
body，   

2．：：1S…〕3Ct…0二1  

①Inspectthevalvebodyboreandpistonforscoreso〔SCraCモhes・LnsモalIthepisモOnin  
thevaIvebodytocheckforfitness．1funsatisfacモOry，rePalrOrrePlace．  
②lnspecモモhereuglatorspringfordamage？rbreakage・andifunsaてisfactory，rePlace・  

③ Measuretheモensionofモheregulatorsprlng，and抒tensionisexcessivelylow．rep‡ace．  

ltem  St′dvalue（k9）  Usefullimit（kg）   Remarks   

Outer  9．8－11．6  Measuredlength：96．8mm  
REGULATORSPR暮NGTENS［ON           lnner   

3．1－3．9  Measuredtength：96．8mm   

3．R℡aS＄embty   
ReassemblethereguIatorvaLveinthesequenceopposほetoremovaI・  
悶0醸：ReplaceaL暮L10′′－ringswith newonesand applygreasepriortoinsta川ngthemモO   
thesprlngreモainer．  
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23，2，瑠 D象SASSEMBLY（SeeFig．23．1）  

●－．ニこ≧1こ〇ソこ：〇－；二：1ミニし：こ31己了－；  

① RemovethesnapringずromtheinpuモShaデモ．  
② Removeモhespacerandinputshaftgear†romてheinputshafモ・  
③ Reinsモallthespacerandsnapringonモheinputshafて・  
闊0琶e：ThisprevenモSモheinpuモShafモfroms暮ipplngWhenremovlng．  
④ Expandingthesnapringonモheinputshaftbearingcircumference′remOVeモheinpuモ  
Shaftiogetherwiththebearing．  
悶o電℡：To removetheinputshaft，remOVethesnap nngonモheモransmissionsideoずthe   
OutPutShaft′モhendriveintheoutpuモShafモモo子orceモheinputshafモOutOfthecase．  
⑤ RemovethesnapringandbearingfromtheinpuモShaft．   

2．Remova］ofldlerShaft  

① Removethesnapringonthetorqueconvertersideoftheid蔓ershafモ．  
② Usingapress，remOVetheid暮ershafモモOgeモherw托hthebearing（onew托hthelarger  
diameter）towardモhetransmissionside，  

③ Removethesnapringandbearingずromtheidlershaft．  
④ Removeidlershaftgears（30Tand33T）andtvvospacers†romthegearcaset  
⑥ Removetheremainingbearingfromモhegearcase．  

ニ．三ei二：CVざ：〇－：ニこ：ミミ：∵■：S：二～こ∴  
① RemovethesnapringsecuringモheoutpuモShaftgearontheouモPutShafモ・  
② Usinga press，remOVetheouipuモShaftモOgetherwithモhespacerandbearingモOWard  
てheモransmissionside．  

③ Remove the needle roller bearing，SnaP ring，bearing and spacer fromモheouモPuモ  
Sha†t．  

④ RemovetheouモPutShaftgearfromthegearcase．  
⑤ Removethesnapringfromthegearcase．  

23．2．2 CLEANING AND tNSPECT］ON   

－‥ ＝：e3：二：こ19   

See’LCteanlngOf Disassembled ParモSOずTorqueConverter′′ofsubsecモion22．2．1－2for  
C暮ean暮ngOfthedisassembledparモS．   

；．；：rSド3C一言：…っ：1  

（瑠）Gears  

①lnspecモa暮Igearsforwear，SCratChes，Prnicksonteeth・andifunsatisfactorylrePlace・  

②‡nspectgearsp‖nesfordamageltOrS－0ワ′OrWearlandifunsatisfactory，reP暮ace・AIso  

inspectthespIineengagemenてW圧hthematmgmember．   

（2）Sわa官竜S  

①Jnspectてhe shaftsfordeformation，bend′OrtOrSionofspIines，andi†unsatisfacモOry，  
replace．  
②Inspecモモheshaftsfordeformation，bend，OrモOrSionofsp［ines，andほunsaモisfactory，  
repIacetheshafttogetherwiththebearing．  
③ Using aflawdetectororf暮owdetect盲ngagenて，inspecttheshaftsfor引aws，andifany  
fIawisfound，rePIace．  
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24．2．1CLUTCH OPERAT10N   

PressureoiIforclutchoperaモionissentfromtheモransmissioncontro［va暮veモhroughthe  
oilpassagesin theモransmission case orthetubesinsidetheモransmission caseモ0モhe  
sotenoidvalveson軸edistributercaps．WhentheoperaモOrShiftsモhesh汁＝everinモ00ne  
o菅theshi鴇positions，thecorrespondingsoIenoidva［veisselectedbyモheelecモriccircuit  
モO Sendthepressureoilfromthesolenoidvalveモhroughthedisモパbuモercapandtheoil  
passageinsidetheclutchdrumshafモtothegapbetweentheclutchdrumandthec‡uモCh  
pisモOn．TheoilthenpushestheclutchpisモOnモOWardモhebackingplatesidelockingup  
モheinner discs andtheouモerdiscs．Thec暮uモCh drum sha管モandthecluモCh hubthereby  
roモate asa one pleCe tOモransm托thepower・Whentheclutchisindisengagement，モhe  
ctuモChpistonispushedモOthedrumsidebythereturnspr．ng・Thiscausesagapbe抽een  
theinnerandouモerdiscs，SOthatthepowerisnottransmiモモed．   

二こ二・．ニ∴ ＝ニ∴・こ；・〇二’・／≡；一丁ニ＝ニ＝：・ごニミこ∴   

ControIvalveadjusモSthepressuresoftransmissionc［utchand masモerclutchhydrau［ic  
oi‡．1ta‡soo†fersfu＝modulaモioninchanglngthetraveldirecモionandspeedrange．   
Whenモhebrakepeda‡ispressed，抽einchingairpressurevvorksonモhecontro暮valveモO  
disengage thetorque converter mastercluモCh，Cutting oずfpowertransmissionfromthe  
englne．Thisiscalledinchingoperaモion・   
ThecontroIva暮veadjustsモhepressureofhydraulicoilsenモViaモheIinefi圧erfromthe  
chargingpumpandsendsthiso‖totheforward／reverseclutchsolenoidva暮ve′theモhree  
speedchangeclutchsolenoidvalves，andmasterclutch．   
ExcessoilissentモOthetorqueconverterasモOrqueCOnVerモerhydraulicoi‡．   

∴ h一‡cこ■i：料亡eつ：＝Si甘こ≡〇∴   

Thepressureo‖fromthecharglngPumPモOthecontroIvalveisregulatedbyモheclutch  
pressure relie†valve andsentモOthemastercluモCh boosモervalveandtransmssionctutch  
booster valve．The o‖relieved from the cluモCh pressure relief valveisdirected tothe  
モOrqueCOnVerter．   

The mastercIutch boostervalveisconnecモedthrough theinchingvalvetothetorque  
converter master clutch．Theモransmission ch」tCh booster va［veis connecモedてO both  
the†orward／reverseclutchso［enoidvaIvearldspeedrangeclutchsolenoidvalves．   
Transmission cluモCh booster valve and master clutch booster valve are a kind of  
reducing valve, and close the oii passage as the secondary pressure exceeds rhe spring 
force．andopen托byモhesprlngforceasモhesecondarypressuredrops．Thef‡owsens暮ng  
Valveoperaてesondiテferentia蔓pressure（Pl－P2）acrosstheてhrott］e’’A’l．  

24－8   



●：こ、．＝i3ニュV顎三っ・ごこ二‾・亡：二∴て－とSこ1∈－：－こ  

① Removethelocknut，WaSherandLLO′′－  
ring†和mモhe output shaft引ange（fronモ  
side）．  

② Removeモhe outpuモ楠nge from the  
OutPUモSha托．  
③ Remove抽O Oilseat reモainer mount－  
ing boIモSand removethe oiIsea暮retainer  
fromthetransmissioncase．  
④ Remove the‘’0′′－ring，0‖seaIand  
dustseatfromtheoilsealretainer．  
⑤ Removeモhesnapringandspacerfrom  
the outpuモShafモbearing（front side）．and  
remove theoutputshafttogetherwiththe  
bearingtowardモherearofthetransmission  
CaSe．  

⑥ Removethe bearing fromモheoutpuモ  
Shafモ．  

Fig．24．24 Remova10fOutputShaft  

瑠3．R℡mOVa邑0管開塾9銅℡篭＄電ra盲me『   
Remove two magneモStrainer mounモIng  
bol電Sand removethemagnetstrainerfrom  
thetransmissioncase．  

Fig．24．25 RemovaIofMagnetStrainer  

24．3．2 CLEAN］NG AND［NSPECT10N   

瑠．Cl朗m暮ng   

See LJ2，C［eaning of Disassembled ParモS OfTorqueConverter’’（22．2．1），forcIeaning  
PrOCedure．   

21E閃SPeCモ壱0閃  

‖）馳ar毒閃g  

①（nspecモモhebearingforwear，damage．rustorchippingasweHasrotatingcondition，  
andmakesureモhebearingcanbere－uSed．Ifunsatisfactory，rePlace．  
②lnspec＝heinnerrac讐innercircumferenceandouterraceoutercircumferenceofthe  
bearingforselZLngOrSlipplng，andifunsatisfuactory，rePIace．   

（2）G℡arS  

①lnspecta‖gears†orworn，dan？aged・Chipped・CraCkedorbrokenteeth・［fteeth  
Were broken or chipped，Or eXCeSS］Vely worn，rePlace the gear，Repair damage with  
OilsモOneifdamageiss蔓ight．  
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（亘・）こ；汀こCi二ilしIi〕己ここ：§e己：●  

①lnspectthegears†orworn，damaged，Chipped，CraCked，Orbrokenteeth．Ifcracks，  
Wear，OrChipplngisfound，rePlacethegear．1fdefect盲sinsignificant，rePaJrWithanoi卜  
StOne．  

②lnspecttheclutch hubsplines，andifexcessivedistortionorunevenwearisfound，  
repIace the cIuモCh hub．AIsoinspect暮00SeneSS between thecIutch hubsplinesandthe  
clutchinnerdisk．  
③lnspecモモhe bearing fiモモings area for s‖pping，Seizing′Or Wear．‡f unsatisfactory，  
replacethehubtogetherw托hthebearing．   

（引：甑－…cl≡：≡s－こ〇：二  

① 暮nspecモモheoutersealringgroove子ordamage，enlargement，OrSeizing，andifunsaモis－  
factory′reP暮ace．  

Measuretheringgroovewidth，andifwornexcessive暮y，reP‡ace．  

ltem  Standardsize（mm）  Usefu＝imit（mm）   
WID丁目OFOUTERSEALRINGGROOVEINPISTON   3．30－3．40  

② BIowチirてOthepistonb暮eedvalvetocheck†orpropervah／e（ba．りoperation・I＝eak  

Ormalfunct10nisfound，rePIace．  

③lnspectthepistonforvOrnteethsurface′andifexcessivewearisfound′rePlace・  
④lnspecモtheinnersealrlngS［idingsurfaceonthepiston’sinnercircum†erence，andif  
excessivedamageorwearisfound，reP［ace．  

1tem   Starldardsize（mm）   Usefull血相‖mm）   

lNSIDEDIAMETEROFCLUTCHP［STONININNER   
SEALRINGSLID‡NGAREA（FORCLUTCHPISTON）   63．50－63．55  

（6）＄eatFing（紬㌢¢董u紐約p豆s琶0閃）  

① 暮nspect the appearance o†theinner and outersea圧ngsforbreakage′damage，Or  
SeJZlng，andifunsatisfactory，rePlace．  
② Measurethewidthand thicknessoftheinnerandouterseaIrings，andifexcessively  
WOrn′rePlace．  

Item  Standardsize（mm）   Usefu＝imit（mm）   

lNNERSEALRING  困idth（axiaり   3．10－3．20  

（FORCLUTCHP‡STON）  thickrleSS（「8diaり   3．30－3．40  

0UTERSEALRING  width（8Xi∈吊   3，15－3．25  

（FORCLUTCHPISTON）  thickness（radiaけ   6．65－6．75  

③1nstalltheinnersea＝1ngtotheclutchpisモOn，andifthejointgapofthesea＝血g  
isexcessivelylarge，rePLace，  
④JnstaIltheoutersea暮ringtothectutchdrum，andifthejointgapisexcessive暮y暮arge，  
replace．  
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2．DSSturnedonin fwd2nd   
When the downshift switch is pressed 
Withthegearsin紬d2nd，the relayinside  
the downshifモ COntrOlbox changes the  
eIectric current†rom the2nd speed soIe－  
noid va．ve to thelsモSPeedso‡enoid valve  
so that the gears are shifted into forward 
lst．   
Evenif the fingeris removed fromモhe  
downshift swiモCh，the circuit to thelst  
SOlenoid va‡veis held by operationofthe  
reLayofthedownshifモCOntrOlbox．  

Fig．24，43 DownshiftSwitchturnedON  

3．Shi飛i門gCha門geLeve㌢i門田鮒erSe   
By pIacmg the changeIeverin reverse，  
the forward swiモCh o†the transmission  
conモro暮 swiモChis turned ofずand reverse  
SWiモChモurned on．   

When the forvvard switchis turned oずf．  
the electric current from the 2nd speed 
SWitchis changed from thelst speed  
SOlenoid to the 2nd speed one． The  
forward solenoid valve is deenergized to 
turn on the reverse switch，energlZlng the  
reverse so暮enoid va暮ve．The machine thus  
traveLsinreverse2ndspeed．  

Fig．24．朋 ShiftedtoReverse  

24．7．3 TRANSMISS10N CUT－OFF  

MECHANISM   

The transmission controIsysモemis  
equIPPed with モhe transmission cuモーOff  
mechanisminte「locked w旧1輔e parking  
（emergency）brake．  
ln the parking brakeline beモWeen the  
hand valve and quick re‡ease vaIveis the  
］ow－PreSSureSWiモChwiredtothedownshift  
COntrO‡box．When the parking brakeis  
app［ied，thelow－PreSSure SWitchis turned  
On SO thaモ モhe electric current does noモ  

f［owモOthetransmissioncontroIswitch due  
totheoperation ofthere‡ay．Thatis，the  Fig．24．45 TraTISmiss；onCut－Off  
machine won’t starモ evenif the change  

leverisactuated，Whentheparkingbrakeoremergencybrakeisbeingapp］ied．  
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Div卜  Standardsize  
圧em  

sion  （mm）   （mm）   

Insidediameterofdistributorcapmclutch  
ShaftsealnngsLidingarea  40．13－40．16  

（FWD／REV，1st／2nd．3rd／4th）  

lnnersealrhg（forctutchpist  

（FWD／REV，lst／2nd，3rd／4th  

GroovewidthforhlnerSealri  

Piston）  3．25－3．33  

（FWD／REV．1st／2nd，3rd／4th   

tnsidediameterofclutchpistonininnerseal  
ringslidingarea（forcIutchpiston）  63．50－63，55  

（FWD／R∈∨′1sモ／2nd．3rd／4th）  

Outersealring（forclutchpiston）  3．15－3．25  

（FVVD／REV′1st／2nd′3rd／4th）   

Groovewidthofpistonoutersealrlng  
3．30－3．40  

円  
：⊃  

○ H U  

J＝  
148．59－148．84  

すJ コ  

U   

SeaIrirlg（fordistributorcap）  
Width   3．10－3．20  

（FWD／REV′7st／2nd′3rd／4th）           Thickness  2．15－2，25  

Groovewidthofsea＝1ng（fordistributorcap）  

（FWD／REV．1st／2nd．3rd／4th）  
3．25－3．33  

tnnercJutchdiskthickness  

（FWD／REV）  
2．92－3．07  

lnnerdutchdiskthickness  
2．82－2．97  

（1st／2nd，3rd／4th）  

Outerclutchdiskthickness  

（FWD／REV）  
1．72－1，80  

Outerclutchdiskthickness  

（1st／2nd，3rd／4th）  
て．74－7．86  

Freelength  46．8  
Returnsrin（FWD／REV  

45  
Measured蔓ength：  

28．9mm   
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軋 §門SPeC篭io門¢督T㌻a門Smissio銅  

（里C嚢u馳h¢i】p陀SSu陀inspec官io門  

① Remove the conモroIvalvecheckport  
P［ug（PTl／8）located at the front of the  
モransmission andinsta暮Ian oilpressure  
gauge（25kg／cm2）．  
② Check that モhe oiltemperatureis  
withintherangefrom75to850c．  
③ Sモart the engine and runit at暮ow  
id‡ingspeed．  

④ Placethetransmissionchange‡everin  
ずorwardlstspeed，andreadtheoilpressure  
gauge aftercompletIng mOdu暮ateopera幻on  
and record．Check thaてthe measuremenモ  

isvv圧h盲nthesモandardrange．  
詳壷g。訪．⑳ CruモChOiLPressureMeasuringPoint  

Usefu川mit（kg／cm2）   

⑤lnthesamemannerasabove′meaSureandcheckthec［utchoilpressureateachof  
ねrward2nd，3rdand4モhspeeds．  
⑥ Checkモhe c［uモCh oilpressure aモeach of reversespeedsinモhesame procedures  

asずorwardspeeds．  
N⑳細：C［utchoilpressurecheckmustbeperformedforeachspeed．  
⑦ Ca暮cu（ateモhec暮utchpressuredi子ferencebetweenonespeedandanother．  

（2）8閃SPee琶io田 0督琶相関Smiss毒⑳門ヨubri6a琶i閃g  

〇……：ニ：・eSSし：i・e  

① Removethecheckportplug（PTl／8）  
Of the adapterlocated at the†rontofthe  
transmission（whereoi‡returnsfromモheoi暮  

COO暮er）andinstaH an oilpressure gauge  
（10kg／cm2）．  
（参 Put the transmission change暮everin  
neutral．  
③ Make sureモhattheoiltemperatureis  
Wi紬nモherangefrom75to850c．  
④ Start the engine and runit at high  
idlingspeed．  
⑤ Read the pressureindicated by the  
PreSSure gauge，  

Fig125110 TrarlSnlissionOi＝⊃ressureMeasuring  
Point   
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医＞COMPANlON  
FしANGE  NYLON NUT  

Not81：   

B＞PERMATEXNo．2（equivalenttoLOCT汀E＃241）isappliedtotheouterringofthesea暮andgreasetoiてS‡ip・   

医⊃＞GreaseisappliedtochamferredsectionsandsealsJidingsection・  

B＞ 
（s 

経＝＞Adjustsothatbearinghasnop［ay・Thediameteracrossthesebossesshouldbe390・53mmorlessafterfinaJ  
adjustment．   

匝＝＞TheclearancebetweenringgearandthethrustscrewshouIdbeO・51toO・64mm・  

Note2：  

BackIashbetweensidegearandpiniongearshouldbeO．23toO．33mm．  

Not83：  

Backlashbetweenringgearanddrivepln‡OnShou［dbeO．25toO36mm．  

Not84：  
LOCTITE＃262shouIdbeappliedtobo‡ts．  

Fig．26．8 Structureo†RearDifferentiaI（860，870）   
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5．Remova蔓 0音 Drive Pinion（Re8r Diず一   
紬ren電ial）  

① Remove thelocknut from the com－  
Panion引ange．  
② Using a gear puller or other appro－  
priatemeans，remOVethecompanionf］ange  
fromthedrivepinionshaft．  
③ Remove the eight oi暮 sea暮 retainer  
mounting bolts and remove rhe oil seal 
reモainertogetherw托htheoilseal．  
④ Remove the oilsealfromtheoilseal  
retainer．  

匡ig．26．18 Companion F‡angeRemova［  

⑤ LnstaIt the puHer bolts（two）in the  
threadedpullerholes．  
No醸：Thesizeofthe pullerboltisMlOx  
l．5withthethreadIengthof60mm．  
⑥ Tighten the two pulIer boItsequally  
andpul暮thebearingcageoutofthediffer－  
entialcarrier．  

⑦ Remove モhe drive pinion，bearing  
Cage，andinnerbearingasanassemblyfrom  
the differentialcarrier．  
⑧ Remove the shims from the bearing  
Cage．  

Fig．26．19 DrivePinion Removal  

S．Disasse111叫・OT Ci・ive Pinioil（Ren10Val   
O督Bearings）  

（D Press the drive pinion shaft end to  
remove the bearing cage from the drive  
Ptn10n．  
② Remove the outer bearing cone and  
SPaCerfromthebearingcage．  

Fig．26．20 BearingCageRemova［   
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「∴‾‥∴●∵1－∴二二二三∴．．．∴●ニー∴‥∴‾  

悶⑳官e：The descripモiorlSin 鮪is sec篭jonireaモモhe Mode1860finaJdrive and brake as－   
Sembly asastandard modeI．ThemainてenanceservicedataandthetighteningモOrqueS，   
however，COVerSaIlihemodels．  

26．4．1 DISASSEMBLY   

∴ ニミ∴ご～こ：＝●ご三、：て：こ三：一二ここ：こ：∴3  
① Removethedisk huband軸ecooIing  
Plaモefromモhebrake頭sk．  
② Puモamatchmarkon 

． 

③ Removethe12gearhousingmounモing  
bo一号S andinsモ∂llfour pL沼e「bolts eachin  
抽eputlerbo圧hole（M16xl．5）．  
悶⑳琶e：To remove the gear housIng Of   
Mocまe暮 850．remove 抽e14 mou桐油g   
boll：S and†our stud nuts andinsta［lthe   

fourpu暮Ierbolts．  
④ Tighモen the puHer bo圧s equalJy and  
remove the gear houslngずromモhe brake  
houslng．  

Fig．26．42 Brake HousingRemova）  

悶0醸：lモis noモnecessarytoremoveモheモWOdowelp蔓nS．  

こ．二：ござニ∴一二二：：：■．∴つ－：E：●こ：：三－－ここ∴：ニ：こ二；」  
① Remove モhe end pl∂モ勘 b柑ke ring′  
brake disk and brake ring Crom -the brake 
hou引nginモhatorder．  
悶⑳電e：Exercise care noモモoloseanyofthe   

eighモP計測elplnS．  
（塾Insモat‡抽esixpuller bo一号SeaChinモhe  
Six pul蔓er bolts holes榊6）0†the brake  
Piston．8ndpuIIouモ抽eb柑kepis紬n．  
Note：Due care shou［d be exercised not   

tobendthebrakepistorl．  
③ Remove the outer andinner 〃0′′－  
rl門gSfrorn輔eb㌢8kepisモ0門．  

Fig．26．43 BrakeHousingDisassemblY   
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二∴∴－．‥ 二十∵．－こ‥；∴∴‥－∴‾＼∴1こ．．ヨニて二∴T‾・＿  

Torque  
Division   Item  Remarks   

kg－m（祢Ibs）  

850   60（434．0）  
DriveplnlOnlocknut  

860．870  85（614．8）  

Brakediskmountingbolt  5（36．2）  

M12   ∈＝57．9）  

Brakecarriermounting  850  
M14   13（94．0）  

bott  

860，870  15（108．5）  

Brake adapter 
M12   9（65．1）  

mountingbolt   
860′870  

M16   23（166．4）  

D椚er－  

entiat  
M12   9（65．1）  

Oilseatretainermountingbolt  
（forreardifferential）  

M14   13（94．0）  

M16   23（166．4）  

Carriercapmountingbolt  

850   15（108．引  
DifferentiaIcasemountingbo圧  

860，870  23（166．4）  

Rin9gearmOunt盲n9bolt  
860′870  23（166．4）  

Thrustscrewlocknut  43（3＝．0）  

Gearhousingmountingbolt  23（166．4）  

850  111（802．9）  
Whee＝1ubhoIdbolt  

860．870  162（1171．7）  

Finaldriveandbrakeassembrymountingbolt  23（166．4）  

850   9（65．1）  ApplyLOCT一丁E＃572  
Differentialcarriermountingbolt  

Drive  
860，870  15（108．5）  

axle  850   9（65．1）  
ReturnpIPeC［ampmountingbo（t  

860．870  15（108．5）  

Front axle mounting bolt 870   180（1302）  

860   88（636．5）  
Rearaxlemountingbolt  

870  180（1302）  

Wheelbolt  88（636．5）  

No紬：Unlessotherwisespecified，theboItsshouldbecoatedwithLOCT汀E262・  
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三〕．」－こii‡ニ；】●こi〇；10Fこ；こ・しこ三11：ニとiill：ニ   
F川 a drum can w圧h モhe solution，  
connec-t a hose to the discharge port 
Of a drum pump，and モhen send com－  
PreSSed air ofabouモ5kg／cm2fromanair  
COmPreSSOrモOthedrumpump．  

Fig．28．3   

C．U篭i巨毒芝aモ盲0閃0督wa電即電ap   
WhenuslngWateraSliquidbalIasて，COnneCてthein）eCtOrhosedirectlyてOaてap．andinject  
Waterbymakinguseofthewaterpressure．   

に）」豆ヰ：：…：二．竜＝○－≡！こミニFこ●Cつ3こ：こ：：●ミ3  

a．AirvaIveandair－and－WaterVa］ve  

①Jackthewheelup andseparate毒tずrom theground．Then，tumthetiresothatモhe  
ValvecomesuptoiモShighestposition，  
② Remove the core oftheairvalve orthecore housingoftheair－and－WaterVa暮veモO  
removeairfromtheモire．  

（参 Connecモモhespecifiedinjectortoモhevalveandinjecモモheliquid．  
④・For the airvaIve．removeモheinjecモOr’ssocketseveraltimes duringliquidinjection  
toremoveairfromてheモire．  

悶0醸：Fortheair－and－WaterValve′airautomaモicallycomesoutfromモheinjecてOruSed．  
（診 SモOPinjecモingthe＝quidwhenモheliquidscomesupモOthevalvepositionandinsta暮1  
モhecoreoftheairvalveorthevalvecorehouslngOftheair－and－WaterValve．  
⑥ F川thetirewithairthenandadjusttheinfIationpressureasspec摘ed．   

b．Watervalve  
① SeモthevalvetoiモS highesモPOSitionin thesamemannerastheairvalve′andremove  
airfromthe扇rebyremovingthecoreoftheairvalve，  
② Removeモheplugofthewatervalve，COnneCモagiveninjecモOr，theninjecttheliquid  
untiIiモCOmeSuPtOthewatervatveposition，  
（参Insモallモheairvalvecoreandモhewaモervalveplug，  
（動 FilhhetirewithairモhenandadjusttheinfIationpressureasspec摘ed．   

（提〉二；二：こ：≡二：こ；こ・aミ∴≡∴∈：：：・ニ＝ニこここ‾こ・こご  

a．Airva］veandair－and－Waモervalve  

（D Jack the wheelupモO SeParateit†rom the ground and turn the tire so that the  
ValvecomesdowntoiモSJowestpos崗on．  
② Rempveモhevatvecoretodrainモheliquid・Forモheair－and－WaterVaIve′remOVing軌e  

COrehouslngaCCe暮eraモesdrainingthe暮iquid．  
？．こ㌢しこ・王！こi二：＝しここ〇ご：・3S：1コこ：；：！…：三・ここ！く3∴、可：ニミ∴乙こ幸＝＼・ゾ≡：二日‡：二3こ≡こ≡・J至：：・にこ：isこ：ここ：・巳三S；∴こe：こ  

ejsc－こSS－こ；●C∴む；二JES；：3C≡己：；二√こ－こ－：：1三…三「：●如：s－こ2∈〇．  

③ A†terdrainingo†ftheliquid，instal‡thevaIvecore，用tてhetirew托ha汗，andadjusモ  
theinflationpressureasspec摘ed．  
No電e：The暮iqu盲d［eftinモhetirecanbeusedasparモOfairinfIation．  
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3瑠．3．2 REMOVALA悶D‡NSTALLATtON   

l．Removal  

‖）Remo∀aヨ0ずbrak℡Va彗ve  

① Applytheparkingbrakeandb暮ockthewheels・  
② Open・thedraincocksofthetwoairtankstodischargecompressedair・  
③ Removethetubesfromthebrakevalve■  
No電e：Beforeremovingthetubes，markthepositionso†theva］vebodyandtubes・  
④ Removetheplugandswitchlocatedateachpo「to†thebrakevalve▼  
⑤ Removethethree bo］tssecuringtheva‡ve mounting platetothe†（00rboardand  
removeupwardthebrakevalveandpedalasanassembIy・  
Noie：Theinlet／exhausモVatVe Can be rerlPVed withouモremOVing the tubing and   
brakevalveinthisway＝ Removetheretal＝．ngr．nglocatedatthebottomofthebrake   
va‡veandpu1louモモheinlet／exhaustva暮ve・  

（2）Remova‡0督bFakev扇veass’y  
① Remove the clip pin of the brake  
pedalmountIng bracket and removeモhe  
rotlpln．  
② Removethefu11－C暮am pin and remove  
thebrakepedalassembly．  
③ Removethethreebrakeva暮vemount－  
ingboItsandremovethemountLngPlaモe・  

Fig．31．10   

2．lnstallation   
Clean the f托ting areas and ports o†軸e brake valve and reinstalIin the sequence  
OPPOSはeてOremOVaI．   

3瑠．3．3 D8SASSEM臥Y．且NS陀CT80悶A悶DASSEM凱Y  

瑠．P盲sasse門1b整Ⅴ  

川Remov8日0督pis紬約∂SSemb琶y  
① Pressdownthespringseattheremove  
theretainerfromthebody．  
②Remoe モhe piston assembly and  
returnspnngfromthebody．  
（諺 Remove the bo圧 0†the piston as－  
Semb暮yand removethewasher，SPrLngSeat  
andrubberspr］ng．  
④ Removethe’’Ol’－ringfromthepisモOn・  

Fig．31．11   
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3瑠．＄鳳 凰且閑6⑳閉園閑匿SS⑳閃  
（APPLICABLEMODEL：850）  

MlO  

l－85mm x60mm  

Geartraindirect－COuP暮ingdrive  

A汗cooting  

Forced circulation 

Mode‡：  

No．0†cy＝nders－dia．xstroke：  

Drivingmethod：  
Coolingmethod：  
Lubricationmethod：  

山
＞
」
く
＞
 
 

Z
0
1
ト
U
⊃
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 ∝
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山
＞
」
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＞
 
 

Fig．31．23 StructureofAirCompressor  
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（引Re門10V∂ヨ¢督cra閃ksha督モ  

① RemoveモhetwobearinghoIder mountingscrewsand removethebearingholder，  
モaPPlngtheedgeofthebearinghotderwithasofthammer・  
② Removethepackingo†thebearingholder・  
③ Removethecranksha†tfromてhecrankcase′taPPingモheendofthecrankshaft・  
④ UsingabearingpulIer，remOVeてhetwoballbearingsfromモhecrankshaft・  
⑥ Removetheoi［sea＝豆omthecrankcase・   

（ヰ）∋盲sこSS3il二ぎ：豆○－；cl′；≡i二亡汝●1eごこ】  

① Removethe deIiveryvah／ehoIder・ThenremovethespringholderlVaIvespringl  
deIiveryva．ve，VaIveseatandtwo．JO′′－ringsfromてhecy暮inderhead・  
② Removethe unloadervalve ho蔓derfromてhe cyIinder head and disassembleてhe  
unloadervalve．  
③ UsingavaIveho‡dertooI（specia［tool），  
remove the suction valve holder管romモhe  
cylinder head・Then，remOVe the va‡ve  
spnng′SuCてionvaIve．vaIveseatandpacking  
†romthecy‡inderhead．  

Fig．31．32 RemovalofSしJCtionValve  

2．C琶ea閃ヨ門g   

C（eanaL］disassembIedpartswithcIean－ngOilexcepてforrubberpartsanddrythemby  
b‡owtngai「－   

3．1二S：コeC－こ…c∴  

川Pi醜Onandeyti門d即  
①lnspecttheoutersidesurfaceoずthepistonandtheinsidewallofthecy暮inderfor  
damage・Iffounddamaged，rePaLrOrrePIace・  
② Measurethepistonouterdiameterand輔ecylinderinsidediammeter戸ndfromthese  
measurements，Calculaモetheclearance・［ftheclearanceisbeyondてherepa－rlimit，rePlace  
thepIStOnOrCyIinder．  

lてem  
M8intenancesてand8rd   

くmm）   （mm）   

Top   0．18－0．25   0．28  
PISTON一丁OTCYLINDERCLEARANCE  

Skirt   0．09－0．16   0．18   

③ Checkモhepistonringfordamageorun？VenTearandifunsatisfacてOry，rePlace・  
④ Measurethegapbetweenthecompress・Onr暮ngandringprooyeandifthemeasure‾  
menてisbeyondtherepalrIim托′rePIacethepistonorcompress10nnng・  

Maintenancestandard   
ltem  

（mm）   （mm）   

GAPBETWEENCOMPRESS10NRINGANDRINGGROOVE   0，01－0．04   0．08   
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3l．9．21NSPECT］ON OF OILTIGHTNESSIN OIL LINE   

① Starttheengineandraisetheairpressuretothespecified暮eve‡．Stoptheengine．  
② Pressthebrakepedalandholdit†orlminute．  
③ けtheindicatorofthechamber－and－Cylinderassembtycomesforward，Oilisleaking  
fromthediskbrake，maSterCVlinderofchamberand－CyIinderassembty，PIPIng，OrlOint．  
OrjOinて．  
④‡fthepipingisdefecモivelrePlace云t・Jfthejointisthecauseofleaks′retighten・  

lf retightenlng doesnotstop aIrleaks，rePlaceてhejoint．Check alsothedisk brakeand  
Chamber－and－CyIinderassemblyandifunsatisfactorylrePairorrepIace．  

31．9．31NSPECTLON OF BRAKE VALVE OPERAT10N  

①lnsta［lan air pressuregaugebetweenthedoublecheckvalveandてhequick release  
valve．  

StarモモheenglneandincreasetheairpressuretothespecifiedIevel．  ②
③
t
卜
e
 
 
 

S  

Valvedischargepressureat each stage．Make surefromthemeasurementsthat  

S
 
e
 
e
 
k
 
ト
 
へ
d
 
 

P
 
r
 
 

b
 
 the brake valve discharge pressureincreasesin proportaion totheincreaseofthe brake  

Peda暮press暮ngangIe．  

④ AIsomakesurethatthebrakevalvedischargepressureisalmostthesameasてheair  
PreSSureintheairtankwhenthebrakeva（veisfuHypressedandthatiモiszerowhenthe  
brakevalveisreleased．  
⑤ Checktherightbrakevalveforoperationinthesameway．  
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三．：ilSミ：3C－〔ミ〇こ  

①‡nspecモモhediaphragmforcracks′breakageorexcessivewearandifunsatisfactory，  
「eplace．  

② Checkthespring forbreakagetdeてeriorationordeformaモionandifunsatisfactory，  
reptace，  
③ Checkoてherpartsfordamageorcracksandifunsatisfactory，rePIace・  

軋 閂eassembgy  
① Place the pressure plate on aleveI  
stand withthethreadedareofthepushrod  
upward andinstaI暮the spr．ng and non－  
PreSSurePEateoverthepushpIate・  
②lnsta＝theadapter（specialjig）onthe  
push rod and tighten the nuてtOthepush  
rod to compress the spring（See Figure  
32．7）．  

SP則NG  

Fig．32．7  

③ Widentheclan？PringandinstalIontheflangeofてheno叩reSSurePlate・  
No短：TheclamprlngShouIdbea［ignedw圧hthemarkmadebeforedisassembLy・  
④ Putモhediaphragm 

． 

No電e：Thepressureplateshouldbealignedwiththemarkmadebeforedisassembly・  
⑥ AftermakingsureモhaモモhediaphragmisinstaI［edinpos出on，SeCurethecIampring  
Wiモhtwo seモSOfbolモSand nuts．  

CLAMPBOしT＆NUTTIGHTENINGTORQUE ＝l．5－2．Ok9－m（11M14fl－1bs）   

No電e：Adapter（SpeciaIjig）：  

Unit：mm  

くn  

60  （NSK511         02）   

Fig．32．8 Adapter（SpecialJig）  
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〒∈講  
管⑳習⑳闇関野泡関配隠匿凱9監冒診。   



HORN 巨UTTON  

Noies：B＞ApplygreasebeforeinstaIlation．  
駐＝＞Oneforeachsideiftwoshimsareused，  

D¢tait ofS8Cモion A  

Fig暮41．5 StructureofSteeringWheel   
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41．4．2 0PERATION   

l．ln Neutra】   

When the steering wheelis placed to the straight－traVelposition（neutralposition），  
thepressureoilfromthesteeringpヮmpflowsnotonlyintochamber（b）thrutheor消ce  
OfthecarγOVerPlungerbutaIso暮ntOChamber（a）thruanotchofthepIungeranda  
Smal［open［ng，becauseports（A）and（B）tothesteeringcy暮indersareblockedupbythe  
Steer至ngspoo蔓・However，Sincechamber甘＝sopentotheloadcheckva‡veinsidethe  
SteerJngSPOO暮viathesmallopenlngandtheoilhoIeinthesteerlng SPOOl′theoilopens  
theload check valveてO flowinto thelow－PreSSure Oi暮passage when the pressure of  
hydrauJicoilfromthesteerlngPumPrises．   
Thepressureinchamber（b）therebybecomeshigherthanthatinchamber（a），SOてhat  
てhecarry－OVerPlungerovercomesthesprlngtenSion and movestotherighttoopenthe  
Carry－OVerPOrttOthepumpport．Therefore′hydrauIicoi‡sentfromthesteerlngPumP  
al川owsintoモhemaincircuitbywayofthecarry－OVerPOrて．  

Fig．4瑠．19 NeutralState（EngineStarted）  
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Turnlng anglechangeofthesteerlngWheelchangestheanglesmadebythesectorshafて  
and the p托man arm．Theamountofpositiona［changeofthelinkistherebycontrolled．  
The turning radius of the machine according［ycorrespondstotheturnlngang（eofthe  
SteerlngWheel．   
The steer暮ngWheelturntng speed，Ontheoてher hand，COntrOIstheoperatlng SPeed of  

てheIinkage′Whereby the openlng area Of the oilpassages to thecy＝nderporモSisalso  
COnてrofled．Sothatturnlngモhe steer［ngWhee‡slow‡y resuItsin slowsteermgspeed and  
turningitrapidlyisfoIlowedbyspeedysteenng．   

（2）F配dbackoperaモionoず＝nkage   
When the steerlng Wheelis held a†terてurned cIockwise，thescrew shaft andモheball  
nut stoptheir movementand thesectorshafてand thep托manarmarelockedモOStOPthe  
movement of the rod coupEed with the‡ink．However，てhesteerlngCy‖nder keepsthe  
frontframeturnlngtOtherightbecausethesteenngspooIiskeptdrawnout．   
This rightwise turning of the frontframeworksonthelinkthroughthefrontframe  
PIVOtSOthattheIinkisturnedtoてherearframesidewiththejointbetweenthelinkand  
the rod as a pNOt．The push rodisthereby moved to pushthesteerlngSPOOlin and  
the sてeerlng Valveisputbackinthe neutralposition．The machinethereforecontinues  
turningwiththeonce－madesteennganglekeptt＝thesteerIngWhee＝soperatedaga［n．   
Thebendingofthe machineframeisthusfedbacktothesteermgvalvebythelinkage  
so that the turning radius corresponding to the turning angle of the steering wheel is 
mainてained．  

Fig．名1．33 FeedbackOperationofLinkage   

3．Wi抽SモeeringWheelTL狂r門ed L¢f電   
WhenthesteerlngWhee‡isturnedcounterclockwise′thesteennggear′Pほmanarm，rOd，  
and＝nk respective‡yoperateinてhedirectionsoppositeてhe rightturnlngOfthesてeerlng  
Whee‡and the steer盲ng spoo＝sモhereずore pushedin．Hydraulic oilthen flowsin the  
direction opposite tothedirection taken by oiho fIowwhenthe machineturnsto the  
rightsothatthefrontframeてurnstotheleft．   

For feedback operation，thelinkage operaてesin the manner opposite thelinkage  
OPeration performed when thesteerlngWhee＝sturnedパght，SOthatthesteenngspool  
resumesitsneutra暮pos出on．  
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寸】∴‾■ 茄、iご巨三こ二宣二i・三三ミ㌻ヒJ∴〕：1二手二Jこ‡≒  

Double－aCtlngP［StOnモype  

2  

32 kg 

Type：  

Quant圧y：  

Weight（perpiece）：  

SEAL RING／   
‘‘0′′－R】NG  

∪－R‡NG／  
BACK－UP R】NG  PISTON  

－＿＿＿＿＿  

LOCK BACK－UP剛NG  

8USHING  

CYLINDER HEAD  BUFFER RING  

WASHER  BUSHING  DUST SEAL  

SNAP RING  

∪－RING  

＝0り－RINGS  

Fig．41A7 SteeringCylinderConstruction＆ComponentParts   
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Trouble   ProbableCause   Check   Remedy   

PinorbushingofsteerLngCytinder  
Manipulate and lislen RepJace  

＼几／Orn  

Anchorboltholeofsteer暮ng  
Manipulate and listen Repa汀  

Unusual  Cy［inderdeformed  

SOundheard                  Steeringcylinderpistonrodbent  
Disassemble and check Repa［rOrrePlace  

OrCut  

Steeringcy［inderandcradleim－  
Manipulate and listen Adjust by spacer 

PrOPer）yinstaJIed  

Packingor’’0′′ィingofsteering  
Checkvisua］ly   Replace  

geardamaged  

BearingsupportmountingboItof   Tightentospecified  
Checktighteningtorque  

SteerLnggearloose  tO「que  

Packing，Sea（or’／0′′－ringofsteer－  
Checkvisua‖y   Replace  Oitleaks  

lngVa［vedamaged  

Packing，Sealor’’01’－ringofsteer－  
Checkvisually   Repねce  

1ngCylinderheaddamaged  

Loosenedtubeconnecl：ionin  
Stee‖ngCircuitordamagedhose  Retightenorrepa汀   

0rtube   
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Note：At the hinge section usedis the double－rOWtaPer rOllerbearingwhich makesit   
unnecessaryto perform preloadadjustment．Theshimisusedforpreventionofwater   
and mad entryand deformationduetotightening．Therefore．besuretouseath盲nner   
Shimthanthec［earancesothatactearanceofbelowO．25mm besecured，  

⑧ Removetheupper 
． 

CAPMOUNTING BOLTTIGHTENINGTORQUE：（850，860）＝9，Okg－m（65．1†t－1bs）  
（870）＝22．8kg－m（164．9ft－1bs）  

⑨ Assemble the bearing and the cap of the暮ower hingein the same mannerasthe  
upperhinge．  
⑲lnserttheupperbushinginthelowerhinge，  

2．lnsta”訂tionofHingePins  
① Move the frame so that the upper andlower hinge pin holes of the front and  
rearframesareatigned，  
②lnserttheupperhingepinandsecureitbythesetbolt．   
UPPERHINGEP（NSETBOLTTIGHTENINGTORQUE（850，860＆870）＝8．54kg・m（61．77ft－Ebs）  

Note：App暮y greasetotheupperhingepIn．  

③lnserttheIowerhingepin．  
Note：Coat thelower hinge pln VVith  
greaSe．  

④JnstallthelowerbushingontheIower  
hinge pln and temporarilyinsta［Ithe  
washerandthecenterbolt，  
LOWER HINGE PIN CENTER BOLT TEMPORARY  
TIGHTENING TORQUE：  

（850，860）＝30kg－m（217．Oft－1bs）  
（870）＝45kgィ∩（325．5ft・lbs）  

VVASHER MOUNTING BOLTTEMPORARY  

TIGHTENLNG TORQUE：  
（850．860）＝4kg・m（28．9ft－暮bs）  
（870）＝9kg・m（65．1ft－1bs）  

⑤ Measure the clearance between the  
WaSher andtherearframeandse［ectashim  
SOthal：theclearancebebe［owO，25mm．  Fig．51．7 ShimSeJection（C［earanceMeasurement）  

⑥ Remove the temporarilyinstalled washer andenterboltandinserttheshim  
Se暮ected，Theninstalhhewasherandthecenterboltagaln．   

LOWER川NGEPINCENTERBOLTTIGHTEN‖NGTORQUE：（850．860）＝103kg－m（745．Ofモー1bs）  
（870）＝154k9イn（1113．9ft－】bs）   

WASHERMOUNTINGBOLTTIGHTENINGTORQUE：（850，860）＝9．Okg－m（65．1ft－1bs）  
（870）＝22．8k9－m（164．9ft－1bs）  
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1．Runnlng－E門   

When the pumpIS rePlaced with a newoneoroverhauled，it should be runin．The  
OPtlmaJway of runnInginthepumpIStOuSea SPeCialtest stand．Howeverifthetest  
Standisnotavailable′instal［thepumponthemachineforrunnlng一暮n．  
1fthepump hasbeenseizedorunusuallyworninside（thatis，unuSua暮wearofthegear  
P［atecircumference，bearing，gearOrOther），besuretoperformflushingthroughoutthe  
Circuit and to replace not only hydraulic oiJin theoi［tank butthefi圧erelement（see  

’J65A，3 FLUSHING OF OILCIRCUIT’’），Proceedthereafterwithrunninginthepump  
inthefo暮low暮ngPrOCedures：   

2．Runn】ng－inProcedu陀S  
①‡n orderto measure the main reliefpressureinthehydrauliccircuit，instalJanoi暮  
PreSSuregauge（250kg／cm2）onモhemachine（seeL’65A．2．1MAJN RELほFPRESSURE  
CHECKANDADJUSTMENT′′）．  
② PuttheconモroIvaIveintheneutralpos旧onandruntheengine（pump）atthespeed  
Of500tolOOOrpmforaboutlOminutes．  
Note：TheoilpressuregaugereadslOkg／cm20rbe‡owwhenthecontroIvalveisinthe   
neutralposition．  
③lncreasethe engine（pump）operatingspeedupto1500to2000rpm，and keepit  
runningatthatspeedforsomelOminutesalsoun［oaded．1fthepumpshowsanytrouble  
atthisstage，immediatelystopoperatingit．Theninspectafterdisassemb暮ingit．  
④ Withtheengine（pump）runningat1500to2000rpm，OPeratethepumpforabout  
5minutesaてeachcircuitpressurewhich should beraised by20to30kg／cm2untilthe  
maximumworkingpressureisreached．  
Noモesl：Adjustthecircuitpressureeitherbychang（ngthemainreIiefva蔓vesetpressure   
OrbyappIylngaPPrOPnateloadtotheloadhand＝ngsystem．  
2：Pay attention to the oiltemperature．the pump surface temperature′and   
unusualsoundif any，While operat．ng the pump under high pressure．1f the oil   
temperatureorpump surfacetemperature risesunusuallyhigh，un暮oadてhepumpand   
resumestheoperationafterてhetemperaturegoesdown，  
3：Touch yourhandてOthepump bodyto check thepump surfacetemperaモure．   
1fてhe pump surfaceremainstoo hoモモOtOuCh by hand even afterthepumpiskept   
OPerat［ng at One PreSSure Stage for somelminul：e Whi［e the oiItank′s exterior   
temperatureislowenoughtotouchbyhand（i．e，be‡ow500c），thepump hassome   
trouble．1fso，蔓mmediate‡ystopoperat暮ngthepumpandinspectitafterdisassemb卜   
ing．  

The surface temperaてure somewhaてgoesupwhenthepressureisraised，butgoes   
down to the previousJeve‡after the pumpis keptoperatingatthatpressureforl   
minuteorsoifthepump暮SnOrma‡．  
⑤ Putthe main re）iefvaIvetothe specified pressureseモモing，andputeachcircuitin  
OPerationforabout5minutes．Thenreplacethereturnfilterelementwithanewone．  
⑥ Checkthedischargeofthepump．  
Noie：Check thattheloadingsystemoperatesattheproperspeeds（boom raisingtime   
and dump time）before checking the discharge fromモhe pump（see’’71．51NSPEC－   
T10N OF LOADING SYSTEM′′）．  
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（5）Sucモionopera扇on   

When the pressure at the cy‡inder port  
sidebecomes暮owerduetoacavitationthan  
that at the return passage side，the check  
yaJvepoppet④ismovedbythedifference  
－nareabetween①（diameterA）and申）  
（diameterC）toopen thepassage．a蔓‡0Ⅵ‖ng  
the oilto flow from the return passageto  
the cylinder port side to removethecavト  
tation．   
The combination va暮ve used asthe port  
re［ief vaIve aIso offers such an anticavita－  

tionfunction asmentionedabove．  

Fig．62A12 SuctionOperationofPortRelief  

Valve  

62A．3．2 MAIN REuEF VALVE  

Themain reliefvalveisinstalledatthecontroIvalvepumpportandprotectsthewhole  
hydrauJiccircuitoftheloadingsystemaswe［暮ascontroJsthehydr乱川ccontroJoperatlng  
PreSSure．Itissettothemaximumpressureofthecircuitwithintherangeofitspressure  
Settlng．   
The main reIiefvaIveoperatesasfoI暮ows：thehydraulicoiHedfromthesteerlngVaIve  
fJowsthroughthecenteroilhoLe㌔ntりepistonpoppetintothechamber⑧atanytime・  
Asthe pressureinthehydraulicclrCulteXCeedsthepresetvalue，thepressureoi‡inthe  
Chamber⑧opens the pilot poppet and f蔓owstothe retum oif passage′loweringthe  
PreSSureinthechamber⑧・Thisproducesthepressuredifferencebeteenthechambers  
㊤and⑧，Shiftingthere‡iefpoppet．Thepressureoi＝romthesteer‡ngValvetherefore  
flowsthroughtheoilholesinthesleeveandreturnoilpassagetotheoiltank．  

PILOT POPPETT SLEEVE  

Fig．62A．13 Main ReIiefValve   

62A－8  



N¢7－E   



悶⑳∇匿   



SNAP RFNG  

Fig．61B．2 MainPumpConstructionandComponentParts（870）   
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2．Disassembly  
Notesl：Itis necessary to cIean the pump before repalrlng Or OVerhaulingit．Block   
therefore the ports of the pump with c．ean waste cIoth to preventdustand other   
forelgn matterS from entering the pump，then clean the exterior of the pump by   
SteamOrOtherapproprlateWearS．  
2：Carefu‖y handLethedisassembZed partsso asnottogivethemscars，dentsand   
Other damages．AIso，arrange them on clean paper or cloth so that they be not  
mistakenforoneanotherwhen reassemb］ed．  

① Withthecoversideupward，holetheflangeofてhepumpinavise．  
② RemovethefourcovermountingboIts．  
③ Removethecoverfromthegearplate．  
Note：Thecovershould bepuIled straightintheaxialdirection．Jfhardtoremove，taP  
itlightlywithasofthammer．  
④ Removethe’’Oi’－ringfromthecover．  
⑤ Removethesidep暮ate（B）fromthegearplate．  
⑥ Removethedrivegearanddrivengear  
from thegearpIate．  
Note：Put a matchmark oneachshaftend   
Of the drive and driven gears by oil   
StOnefor］ateralignmentoftheirteeth．  

Fig．61B．18  

⑦ Removethesideplate（A）fromthebottomofthegearpIate．  
Note：When remov暮ngtheside p［ate，CareShou（dbeexercisedsoasnottopuH圧askew，  
lfit becomes askew and unremovab暮e．1nSert the drive gearinto the gear plateand   
gentlypush downthesidepIatetoitsonglnalposition．Thentryto removetheside   
Plateagaln．  
⑧ Remove the gaskets（A and B）and  
ba暮ancesealfromtheflange．  
Note：The baIance sea［can easily be   
removedbyprylngrtWithascrewdriver．  

Fig．61B．19  

（診 When repIacing the oi暮sea暮′remOVe theflangefromtheviseand removethesnap  
ring．Thenremovetheoilsea［．  
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Fig．62B・2 PilotValve   
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（3）FIoa電（SeeFig．62B．11）   
Theboom（everisprovidedwithaLJfJoat’’position．   
Whentheboomleverisoperatedforwardtothestrokeend［theplunger④getsinto  

こ 

POSition．  

＝‡■lこミ三∴∴ 

． 

三ニニ・・ 
キ三ご三三‥二手∴‡三‡ご・三二こ  

2．OperationatElectromagneticDetentSection   
Asthep‡ate（Dis］urthertitted，theplunger  
forceofthespri首g⑲whee量kee轟  
Ieverreachesitsstrokeend，the plate  

ご一‾、 

三・ 

thedetentoperation．lnthisstate，thedischarge port（0UT）isopentothe pumpport  
（P）sothattheoi暮pressuresattheseportsarekeptequal．   



⑤ Remove the plate from thelovver  
body，Pu．tthetwo pIungerassembliesout  
Ofthelowerbody．  
Note：For disassembJy and reassemblyof   
the plunger assembly，See（2）of L’4．   
NotesonDisassemb‡yand Reassembly’′．  
⑥ Removethe spring seatlSPrtng・and  
spring seat from the boom lowering port 
bodyinthatorder．  

Fig．62B．36  

⑦ Put the end of an L－Shaped metal  
hook（made by reshaping a z？m C（ip or  

other appropriate thin hard wIre）in the  
SPr暮ng Seat hole and pu‡暮up the shuttle  
VerticaIlyoutofthelowerbody，  
Note：Do not apply such excess forceas   
todamageorbendtheshuttIe．  
Remove the spring from the lowerwer 
body．  

Fig．62B．37   

2．Cleaningandlnspection  
① C）eanaHdisassembledpartswithcleaningoiJorkerosene・Drybyairblow・  
② Checka暮暮thepartsforburrs，SCratChes，CutS，andothersintheirsurfaces，Remove  
burrsbyoilstoneorlappIng．  
③ MakesurethatFaChs）idingareasmoothlymoYeS・  
④ CheckeachspnngforbreakageanddeterioratlOn・RepIaceifnecessary・  
⑤ Check thatthereisnodustorotherforeignmaterialsfoundintheoi‡passagesof  
anyhouslng，［ffound，remOVebyairblow．  
⑥ Thel10′’ィingsandsealsshouldallberepIaced．  

3．Reassembly  
①lf the tie rod bolts that secure the  
respective sections are removed，aIign the  
lower bodies：P暮ace thelower bodies on a  
Surface p［ate with their portsidesupward  
for a＝gnment，then fix them with thetwo  
tie rod bolts．  
Tほ：ROD BOLTTIGHTEN‡NG NUTTORQUE  

＝1．8kg－m（13．OftJbs）（Applyhydraulico嗣  

Note：Exercise care not to tighten too   
much．Otherwise．the discharge port   
PreSSuremayShowunusua［fluctuation．  Fig．62B．38   
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（2）ReassembLy   

AssembIy the stop vaIvein the sequenceoppositetodisassemblywiththefoI‡owtng  

Observed：  
① The wiper sealsandtheL］Ol’－ringsshouIdbereplaced・Applygreasetonewwiper  
sea［sand）’0′eィingsbeforeinsta附ngthem．  
② Supp［ythedetentsectionwithgrease・  
③ T室ghteningtorques：  
PINTORQUE＝2．1kg－nl（15．2ft－bs）  

CAPMOUNTINGHEXAGONSOCKE丁目EADBOLTTORQUE ＝1．Okg－m（7．2ft一暮bs）  

SEALPLATEMOUNTINGSCREWTORQUE ＝0．28kg－m（2．Oft－1bs）  
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65B．3．2 0PERAT［ON   

Hydraulico‖flowlng．ntOthereducingvalvefromthelNportrunsthroughthepassage  
formed bythesJeeveandtheshutt］eandthenoutofthevalvethrutheOUTport．The  
OUT port oilpressure works on the‡eftend oftheshuttlesothattheshuttlestaysat  
the positionvvheretheOUTportpressurebafanceswiththesprLng forceapp‡iedtothe  
right ofthe shuttle．WhentheOUTportpressurerises，theshuttleshutsoffhydraulic  
oilsuppliedthroughthe】Nport．Whenitfa‡暮s，hydrauIicoi7resumesflowingthrutheJN  
POrt，TheOUTportpressureisthusregulated．   
The RETportisprovidedforoildrainedfromthevatve．  

65B．3．3 D）SASSEMBLYAND REASSEMBLY   

l．Disassenlbly  
（D Removethecapfromthebody．  
Note：Remova‡ofthecapa蔓so removesthecap nut，lock nut，andadjusterasonewith   
thecap．  
② Takethespool，SPring，andspringseatoutofthebody．  
③ Removethetyi？gWirefromtheothersideofthebody・Then，remOVethepJug・  

④ Removethesp「lng，ShuttIe，andsIeeve，  
Note：The shutt‡e and thesIeeve areselectfit．Theyshou［d be replaced，ifnecessary，   
asanassembIy．   

2．Reassembly  
① Assemble the shuttle and the sleeveintoanassemb暮y．Next′instal暮thespringon  
thatassemblyandinsertintothevalve．  
②lnsta［）anewLLO′′－ringontheplug．Tightentheplugintothebody．  
PLUGTIGHTENINGTORQUE＝5．5kgMm（39．8ft－Ibs）  

③lnsta＝thet呵gwiretotheplugandthebodytosecuretheplug・  
④lnsert the sprLng Seat and the springinto the body throughtheothersideofthe  

body．  
⑤lnstaI］a new‘‘0”－ringonthecap．Putthespoo［inthecap，Then，instal暮thecapon  
thebody．  
CAPTIGHTENINGTORQUE ＝9kgィ¶（65．1ft－Ibs）  
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71．3 BUCK匠甘  

71．3，1BUCKETTYPESANDHOWTOMAKESELECT10N  

Abasicbuckettype．A憂so   

Ca‡暮edastandardbucket．   

Abuckethavinganangular   Mainlyusedfo‖08dingproces－   

h8nd始d．TheyaIsoprotectthe  

edgetoensurelonger［ife．  

meshedtoprovideun‡imited  

Note： Forusedpaperhand［ingtheIII－tyPebucketissuitable．However，PleaseplaceaspeciaIorderforalarge－meSh  

radiatoriinordertopreventl：heradiatorfromclogg［ng．  
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2．Bucket DUMPTime  
O Park the machine on a level ground 
andappIytheparkingbrake．Checktheoi［  
（eve＝ntheoiJtank andraisethehydraulic  
oi‡temperatureto55to65Oc・  
④ Raise the boomヲnd operate the  
bucket cy‖nder severaltImeStOitsstroke  
endtodischargeairfromthecy蔓inder．  
（参 With the bucket un‡oaded，raisethe  
boom uptoitshighestpositionand rotate  
the bucket to its maximum backward 
POS裾on．  

④ Keeptheenginerunningathighidling  
SPeed．  
⑤ Operatethebucketleverandmeasure  
the time required for the buckettomove  
from the maximum backward position to  
themaximumfon〃ard（DUMP）position．  

Fig．71．21BucketDUMPTimeMeasurement  

ltem   Mode‡   St∂ndard（sec．）   Usefu‡＝mit（sec．）   

850   1．8  

BUCKETDUMPT［ME  860   1．7  

870   1．7  

⑥Ifthedumptiヮemeasuredis‡ongerthantheusefullimit・thereexiststroublewithin  
the hydrau‡ic clrCu．t．Check therefore thehydraulichoseandtubingforoilleaks，the  
controIva［veforthemainre暮iefpressureandoverIoadreliefpressure′thebucketcyIinder  
foroil［eaks′themainpumpforthedischargeamount．andthesteeringvalve．Repairor  
replaceifanythingunsatisfactoryisfound．  
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3．Reassembly  

（l）lnsta＝ationofbushing  
（》」frep憂acingthebushing，PreSS－fitthenewbushinginthetailofthecylindertube．  
⑦lnstal］thedustsea‡oneachsideofthebushing・  

（2）AssemblingcyLindercap  
①lf rep！acing the s暮eeve］PreSS－fitthe  

new sLeevelntOthecyLindercapandsecure  
itbythestoprlng．  
（今1nstaJftheU－PaCkingandback－uPring  
insidethecylindercap．  
Note：Coat the U－PaCkinglipwith grease   
andinstaH theリーPaCking with the‡ip   
POint］ngtOWardthecylindertai暮．  
④ fnstallthe LLO′′－ring andback－uPring  
OutSidethecylindercap．  
Note：Be sure toinsta11the’’0”－ring at  

l
 

e
 
 

t
h
 ④
O
f
t
 

PreSSurizedside．  
DUST SEAL 

BOLT  

RETA［NER PLATE  

り0′′－RING  

FLANGE  

CYLINDER CAP  

BACKTUP RING  

U－PACKING  

BACK－UP RING  

‘一0′′－RING  

SL∈EVE  

STOP RING  

nsta［lthe‘’0′′－ringto theupperpart  

ecy（indercap．  
Insta蔓］thedustsealontheflange．   
Coatthedustsea蔓＝pwithgrease．  

－   

一  
Fig．72．14 Cy［inderCapAssembly  

RETA暮NER PLATE MOUNTING BOLTTI6日TENING TORQUE  

（850and860）＝7．2－10．8k9－m」52．1－78．1fモーfbs）  

（870）＝18－27kg－m（130．2－195．3ft－】bs）   

（3）Assemb［ingpiston  
（むInstaIlthepistonsea‡andthetwowearringsonthepiston．  
（参InstalLthe’LO′′－ringinsidethepiston．   

（引Assemblingpistonrod  
① 暮nstallthecy［indercapassemblyandthepistononthepistonrodandtemporariIy  
tightenwith（ocknut．  
⑦Withthepistonrodmountedonahydrau（iccyliヮderrepairstand′tightentheLock  
nutwithaspecifiedtorqueandsecurewiththecotterpln．  
PISTON LOCKNUTT［GHTEN暮NGTORQUE（850．860，870）＝140±14kg－m（1012．6±101．3ft－1bs）   

（5）lnstal暮ationofpisモOnrOd  
① AppIyhydraulicoilonthepistonandinsertthepistonrodassemb蔓yintothecylinder  
tube．  
④ Tightenthe6cyLindercapmountingboltsandnuts．  
CYuNDER CAPMOUNTING BOLT＆NUTTIGHTEN［NG TORQUE  

（850and860）＝44．5kg－m（321．9ft一】bs）  

（870）＝77．Ok9－m（556．9ft－1bs）  
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NOTE   



81．2．2 SWITCHES   

l．StarterSwitch   
The starter switchisawater－PrOO†type，instaIledwithar暮ng nuモbeneaththeinstruq  
mentpanel．   
Thestarterswitch hasfourpositions：ON，OFF，STARTandPREHEAT．Theswitch  
automatica蔓‡yreturnsfromPREHEATtoOFForfromSTARTtoONwhenreleased，   
WhenthestarterswitchisintheON position，theelectriccircuitisc‡osed，Whenitis  
PutintheOFFposition，theeng‡neisshutdownbyenginestopsolenoidoperation．   
Forstarterswitchcircuittest，uSeaCircuittestertocheckthereisconductionbetween  
therespectiveterminalswithモhekeyaてeaChposiモiorl．．fthesモarterswitchismaIfunction－  
1ng，rePlaceasfollows：Removetheringnutofthestarterswitch，thenremovethestarter  
SWitchtowardtherearo†theinstrumentpaneL  

AUTOMATIC  

Terminal  
B  Rl  AC  R2  C  BR   

Pos盲モーon  

OFF   ○  

PR∈HEAT  ○  ○  ○   

ON   ○  ○  ○   

START  ○  ○  ○  ○   

tTerminaIConnections）  
（Front）  

81．9 StarterSwitch  

ghtingSwitch  
e＝ghtingswitchisinstal‡edwithar■ng nutbeneaththeinstrumentpanel．Pu＝ng  

Out the＝ghting switch‡etselectric current run fromthebatterythroughthefuseand  
terminalsofthelig輔ngswitchtoturnontheheadlightsandotherlights，   
Checkてhelightingswitchateachofitspositionsbyusingacircuittestertomakesure  
thereis conduction between the respective termina］s・［fit maげunctions，rePlaceas  

fo暮暮ows＝ Removethelightingswitchknobandringnut′thenremovethe＝ghtingtoward  
therearoftheinstrumentpaneL   

B  ST  P  D  H  

OFF   ○  ○  

F！RST   ○  ○  ○  ○   

SECOND   ○  ○  ○  ○  ○   

T＝IRD   ○  ○  ○  ○  ○   

Fig．81．10 LightingSwEtch  
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ContinuationofWiring①（lNSTRUMENTPANEL）  

No．  Cor（ゴsize  Cordcok汀   Connectingprocedu  re   

154  AVl．25  V）Y  A．R8di8tOrVJatertemP．lamp  B．Mon  0】bo〉（   

158  AVl．25  Gし  A．Br8keo‖temp．】amp  B．Mon  01box   

161  AVl．25  R  A．L∂rrPPq～VerSOurCe（裏痩  B．L∂m  PS（Brakeairprt∋SSりbaてtery）   

162  AVl．25  L  A．Brakeairpress．】amp  B．Mon  0】box   

165  AVl．25  RY  A．Batteryvoltagelarnp  B・Mon  0‡box   
167  AVl．25  B  A．Monhorcontro】boxterminalE   B．Grou  nding   

② 佃EADL暮GHTFEED）  

ノ 一亡＞  （HEAD LIGHT T∈RMINAL）  
一50   toWFring④  

＝＝RONT  
FRAME）  、 

、50・－ －D  
100  

No．  Cordsize  Cordco】or   Connecて；ngprocedure   

54  AVl．25   LR  A．Frasherdimmersvvitch  
B．Head＝ghtmain   

56  AVl．25   A．Fl∂Sherdimmerswitch  P  

B．Headl‡ghtdimme「  

③ 佃OR醐  

p㊦  

／  

／  

60  

／  

／  

／一－－60一一っ ⑦  

7。  

－ －  

50 ㌍ 餌／  
ほ ／  

【  ＼け／  

⑨  

Grourlding on MACHIN  

10Wiring  
（COCKP】T）  

70    ㊦       －、  ＿  
＼  

＼  

も0  

＼   

㊦＼D  

ー‾－、轡  

No．  Cordsize  Cordco10r  Connect‡ngprocedure   

172  AVl．25  YR  A，Fuse   B，Hornrel8ytermin81B   

173  AVl．25  YG  A．Hornr（∋laYterm   B．HorrlSWitch   

175  AVl．25   Y   A．Hornrelayte「m   B．Horn   

176  AVl．25   B   A．Horn   B．Grounding   

177  AVl．25   Y   A．HornreねYterm  inat H  B．Horn   

178  AVl．25   B   A．Horn   B．Grounding   
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