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SKYLIFT

OPERATION and SAFETY

For maximum stability, tracks of chassis should remain extended
out to maximum width unless traveling through a narrow area or

gate.

WARNING

BOOM MUST REMAIN IN STOWED POSITION WHILE

TRAVELING WITH TRACKS RETRACTED TO THE

35 INCH WIDTH. BOOM MUST REMAIN IN STOWED

POSITION UNTIL OUTRIGGERS ARE DEPLOYED

WARNING

You may ONLY travel with the unit in high speed when driving it
straight. The machine must be low speed when making turns.

Check and grease track tensioner every eight (8) to ten (10) hours
of operation.

Once outriggers are deployed, make sure pins to lock socket are
correctly inserted.



SAFETY DECALS

A DANGER
A MOVING OUTRIGGER

WILL CAUSE

SERIOUS CRUSHING INJURY
• DO NOT OPERATE ANY OUTRIGGER UNLESS YOU

OR A SIGNAL PERSON CAN SEE THAT PERSONNEL
AND OBSTRUCTIONS ARE CLEAR OF THE

OUTRIGGER AND ITS CONTACT POINT.
601468

ELECTROCUTION HAZARD
DEATH OR SERIOUS INJURY

WILL RESULT FROM CONTACT WITH
THIS MACHINE, TRUCK OR TRUCK
ATTACHMENTS IF THEY SHOULD

BECOME ELECTRICALLY CHARGED

KEEP CLEAR OF TRUCK AND LOAD
617894

A DANGER
FALLING FROM PLATFORM

WILL RESULT IN

DEATH OR SERIOUS INJURY
> PLATFORM PERSONNEL MUST WEAR A BODY HARNESS

WITH AN APPROPRIATE LANYARD ATTACHED TO ANCHOR

PROVIDED.

» PLATFORM DOORS AND/OR CHAINS, IF PROVIDED, MUST
BE SECURELY UTCHED.

617902
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A DANGER
AN UNTRAINED OPERATOR

SUBJECTS HIMSELF AND

OTHERS TO

DEATH OR SERIOUS INJURY
YOU MUST NOT OPERATE

THIS MACHINE UNLESS

* You have been trained in the safe operation of this
machine.

* You have read, understand and follow the safety and
operating recommendations contained in the machine
manufacturer's manuals, safety signs attached to
equipment, your employer's work rules and applicable
government regulations.

* You are sure the machine is operating properly and has
been inspected and maintained in accordance with
manufacturer's manuals.

* You are sure that all safety signs, guards and other
safety features are In place and In proper condition.

601427

A DANGER

OUTRIGGER CONTACT WILL CAUSE

SERIOUS CRUSHING INJURY
STAND CLEAR 6014S0
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DECALS

CHECK ROTATION
BOLTS WEEKLY!

DC PUMP

ON

OFF
DC PUMP

LIGHT ON INDICATES

OUTRIGGERS EXTENDED
AND PINNED IN PROPER
LOCATION FOR MACHINE

OPERATION

Qitf Oi,
ALIGN

%FAST

^^LOW

% ^
ALIGN

BOOIVI

\

DRIVE

CONTROLS

/ \

CONTROLS
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DECALS

GROUNDING
LUG

PULL OUT

E-STOP

FOR

OPERATION

DIESEL ONLY

DO NOT DRILL

HOLES IN BUCKET
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DECALS

REMOVE FOR OPERATION

DOWN DOWN

FRONT REAR TRACK
OUTRIGGER OUTRIGGER EXTENSIONS

UP UP

DRIVE

CAUTION

DRIVE

nOWN DOWN

TRACK REAR FRONT
EHENSIONS OUTRIGGER OUTRIGGER

UP UP

OUTRIGGERS MUST BE PINNED
FOR BOOM OPERATION!
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Safety alert symbol

This Safety Alert Symbol means:
ATTENTIONI BECOME ALERT!
YOUR SAFETY IS INVOLVED!

The Safety Alert Syn)l)ol Identifies Important
safety messages on machines, safety
signs, in manuals, or elsewhere. When you
see this symbol, t)e alert to the possibility of
personal injury or death. Follow the instruc
tions in the safety message.

Why Is SAFETY important to You?

• ACCIDENTS CAUSE INJURY AND DEATH

3 BIG REASONS; • ACCIDENTSCOSTTIMEANDMONEY

• ACCIDENTS CAN BE PREVENTED



Foreword

IKs SsMy MsniBl b liitnKled b piM
out tonis of ftebasic safB^ Mons
wKch iray be enoiiiteiedMg Ijn
nom^ opnsllon and meMnann of
ynff machkid and suggest posslle
ways <fdating lOi tese eonSfions.
Tl^ mnualIsNOT a aMuts for
ttenmilaobm'siiaiitt^^
Adiffional iHacaidons ba neces-
saiy, depmbig on assdnienis ised
and Mmiota atAawoMta ormthe
mice ana. Itie BBnubctunr has i»
direct ooMover machine apiialion,
opeRixi, inspecfon, lubiicafon, Of
mdiAannoe. Dier^ it bYOlffi
lespoiBixffiy to u»good safely
ina&esntaseanas.

liteMonnalion pnrided h tin nraiual
»;iplenient8 hespedtic Monn^
about ynff iradilne lliatis coMied In
the flenutetmei's maraalls). Oa»r
infoniBlion wiiidi nay aliect jtssafe
(prafion of yffiirniKhbn Is contaM

HI saf^^ In ItBuance leqi^
nnfl^ safety jBosnms,
^codes,local, stata/poim, and
fedaajjaiis, ndes, and rapUons.

AT1BniONtFY(HIDOI»r
HAVEIHEIIAMH'ACTVfl-
ER-8HANUAL(S) FOR YOUR
PARIKUUHABBAL
DEyi(£,GEtAR9U(S-
IffitlT MANUAL FROjiYWR
EMI>U)YER,EQUIt>MeiT
DEAlfRiORFRfflinS
MANUFACnfflEROFYCHiR
AEnALI£ViQE.KEB>n(IS
SAFEIYIiANUALAND
THEHAMIFACnRlEirS
IIANUAMS) WITH THIS
AEHALOEVia. READ AND
IMDERSTAWTIffillANU-
FACniRBI'SHANUAUS)
BEFORE OPERATOffi.

A



A word to the user/operator

itlsYDII)ns)»idii^bn^a«liaiiiB8lsi8)eils
aafc^innuaiaridtsnieH&ctBHlBiiis^
OpfiwlVfS^BSfQOBnCB. irUssai^nisnusGBMs
you step^step tioQu^ your wolfcing
in reading tfis ntanual you wl n(to Ml any iuMon
depkitg an unsafe work procedure orsM
labeled tuth with the wftb and tin
T on file iiMon. Each Hnlion Is also nipbe^
and the same numberappears ^ ttetext in parerMs.
This number is placed atthe end of the written text that
ref^tothellifitrate

While soine of the Blustrations appear^ In this rnanual
are nthe natiro of"carioensr, tlQs appi^^

solely asarneans to prornole youratMn to il» text
Asn^ repeatedythrougf^ Ihb tnanual. ^
ManuliuAieie of Aerial Dev^
Council (^D1X?1 are very sedous about
human lie and hesii caused unsafe practice.

Ronember thaiYOU are the key tosaf^. Good sal^
practioesnotor^pioteotyoubute^pr^.^
aroiflid you. Stu^fiis and the iiBnufBcti^
maf^(s) for your speciilc aerial device. Make them a
wodQ'ng |»ttof your safety pjogran). Ke^ mmind that
thsaa^m^Iswta o(^ for vefide mounted

dete f'taclioe aa other ueuai and ctMary
safe woii(^ precaito, andabove ail-

RBiEIIBSf-SAFEnriSUPTOYOU
m

CAN PREVEf^SERKM^ SUURYOR DEATH



Types of aerial devices

ArtioMad Boom Aerial Devices
(insulated or non-Insulated)

Devices (insulted or non-lnsulatsd)



types of aerial devices
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Safety - before you do anything

For Safe Operation

flSmenibfiisofttncmnBiStbequ^find
auffbMtDpnfonnMp (2)

TobeciaBaBiiywtiust;
• undBtatardthe wienfeis^^
the manufKturer, conipffly nM,and OSKA
regulailons;

•have biMg. inG(u(&ig actual operation of tMs
aerisl device;

•loMandfeilow&iesal^iuleaandrfiQuI^
fortheloyte.

A DANGER: Uw of this tnachto by an untrained
peison can re«A in severe i#y or(Ml

On tf» job. yoi arK) your crew (iNJSt not use (bugs or
akfiho^th^cnirr^atetReea
Ai9Qf»Cftpipso^Qrm<«ie^i^
medtelffiMnrsganlngvMffornotfwcanaafeiy

The ^oumi crew msntber iTBist know tHW to low^
taihe lower controls and rasoA procedures.

KHwlianlK-UVEb||taii

2
RIGHT



Safety-beforeyoudoanything

•bispflGtyoura^tiwioeeafihday,foOow^
idfiWsgiidel^s^fDflhlnt^
ei|i4m6fii,lrriudingfillx^
b^&ej[Hitngiiffik(inioiii8ra^

•IQww#iecsMi^axio|)«ti6igchaiBil6jBlto
[Bschro,B()cludta9ntsAnff)poRi&d

-Knnrthew#lor8&(mlDte
WgLoadsWShAnAerialDevice'.)

•Neveriefflowanypartoftheaeiialdevice[except
ssMoe).

•[fyoiffasriiildeviceIsinstWke^iiu^tsMdpart
oftiebooissGiBsi.dryandfreeof0(1orgrease.

-(teverimdl^anypartoftheaKiBldevtoiiiM
ufsKlursi'spennyon.

-Latclip(atfofmdoor|ieqiMie^
-Securefy(Mary83f^(kinsaaossdooropen-

-FastenyourfaBpn^edondeviQBtoflieanchorp(^
youstart.

-f^aBowunauBioiatito
-f(eep(^nvay6nav8iili!lBiiif8)tx)m
-Be^ricalysr^tt»ve^(ifappliia^.
-IMaint^spkiedti^iBnoesf^eleetiic
andappa!^.

-UseinsuisMcomrnatBwhenrequ^
-t<ev^usenoiHnsuMaeria!devicesnearpower

-DonotiaeffiiBedaldevicetollftwp^niaAQrpuii
cG^iBiiessftisspecSfialydesi^andialadfv
suchloads.

-Weary(»irMtedandaleeynwhen1^
-Ai^cnwtnefltoiihenlowiing0^
—UseOutrimernacb(whenaniSc^.
-ConBmstotewfftcTSwtnerntos^

fdim.
-UseBtaxn(ifs9)pflC8bie).
-(Xscussyourwodcpiansp^topeMhg]^^
~WearyourInsulthaidhat
-UseVef^banierfiR.
-Wheneveryouleflyeyourasikd(tevioeuKttt^

alwayskNnrfinix)offlaiKlplafionnOf
(nenisDineirMisponpwitKin.cnQaQS
brake,stoptheen^,amiremovethekey.

~ICnowwhenthenextMing(&iec&to
isdue,anddon(AoperatetheunitIthehasnet
beenpeitbmied.

-Undsfsiaidhand,flagandhomsignals.

M£d(9sureyouimdoidandtherulesccv^traffica^
yourlobsib.Kiiowwhataisip,flags,andneiklngs
mean.l(howwhantouseigiis,turnsl^iSasheis,and

iChovffldtmftntsncfthenito.



Safety - before you do anything

ProtedYourfflIf

W»oriMdtte|wMlnciottdi«nd|MnRml
iiMyMceibswItojouotiiSailtvbirlAcm-

roiimviteiwBl;

-Saii^MorlianKss&tai^

-Salely^
-FMaUffi
-Sai^E^gog^iirbceslWd
-lfl8Ulat9d^,Sl98»BS
-tisiM9(l>IMib.amis,in^&lilanl(8is
-Insured tels
-WdweailBrgur
—CtttnCMig

Ww«lialg«»isne«M.donitUiBGlnni».(3)

AWiUailHQ: Do NOTtwsiooss clatl6«n«kto.
san«vin»sifdn6dloii8liair.OftNOT«8af
iiqilHMea,lnEeiaa(Mia.VVta|i|ita«
edffi^RistcantsaA'nsgvmii^iryorM.

itotmrlnail-ffllyoortedlaL



Safety - before you do anything

Be Alert!

aM eM l£andltee!(9nsiisM;«Wi6S8iai) Qston
aiKlbaestabi these ftemsaeanUle and eoytogat
».KtawCPa(^

BeAware!

Take &iventa^ ef tiaining progfams offered.

Be Careful!

Hunairerror Is cawed by oiaiyfEte
ru8h^ to geta|ob done lat^Qvarioad,
c^patlon^ and Bicofiol to r»ro
Dtt aeria) device cffii be fixed In adiort perkxl o(ire, tRit
seikHis Bjuryord^ liasadevaslsiiRg efi^
safety Sid tltt safe^d oth^,enoous^ your
yioifcersto actsa^. Do notferceoroversidertdyoursdf
beyond your capab^es based on tiair^and expeij-
ence. Use the proper tool for the job at liand. Do not use
txx)(sande(M^b^th^(fe8i6nc8pabiiie9.

flRSTAO

Ptaytt8afB.KiHwbo»tosini{nQnliei|>i



Safety - before you do anything

Know Your Equipment

Aalddmices(ffi9rhllieftopa^cB|«%,niech>
ai^iKMBRaice,lsm(i8du8as,eli.,saynir
kOM^gioiBBeiialiisitoRivndh^ywsat^

Knffiy()uiaeiW<ln&&Ki8wliawtDfif)^
inason your anial dsvla. Kmw the piipose of ill (tie
cmtnb,gai^, bbebOld bidkabBi Krww
tatad bd capai%, qieed isngs, bidibig and ^eobig
(toaiS«l(ags,luntii««&B,opeiatiRgcto8na^
puidsl(9eliA..I^ In tatitin.soow, kiB,
«nxl, looss giBwi, adgniinl, ^ elc^ dian^ tl>«
opaiSBiHicapsulesof your aolaUlsviis. Study 010
DANGER, WAfWDffi. end CAUTION saMy^on your
8»Udevice and d DANGBl WARNING, GAUTK»I and
INFORMATKWnolffilniheopeistai's manual.

SlWYTICMANUFACIUREirSOreRA'RSrSMANU-
ALBEFOj^OPERATraHEffinALOEVRX. IF
THBSfSNOMANltAtVlinH-nEABlALDEVIGE-
6Er(»IESraWITra<X£YQUSTAnrW0RIC(S)

FTHEREISSOtraHMGINTHEimjALYOUDCm
UNDERSTANO,ASKYOUR8UPERViSCmTOE)m»(
IT TO YOU.

ATTBnKNbmnoBBlcovHs'itafaiBacfeea
for AAlal Dsviiia. Ifyoiffsfflial device be()u[pped
watobtf (tolcesortpsiM ncessow readlhe
nianuyurei^cpaa&igaidssi^inani^per-
taMigtoMsi#iwitl)M usdq It

(^youretutpgni&tUaiinyeulinwIisirRaiimbs.



Safety before operation

Check The Safety Equipment

To |»DlB(^yw aid Qthars around you^
saf^QqujirneRttesecweiylnfm
condittoiL MateceitEinaSgu^ lai^
sa^signsamteiaBed onthaanUdevice sn^

-PtatfrnitdoorM
-FypfotsoiiondeviGe
- Saf^cha&is across door opertigs (ifeqi^^
-&|^ig^CGI«0l8
-GRH^oonlrote

—Inteik)ck device
-Barricade orbanter kits for

^ ' oftaljnt
—uea^nsi coituoi

-Outriggerpads (if app&able)
- Upperand/orkmff boom latches
-Wam&igli^
-Saf^ai^
—Guards
- InsiMdshields, covers and mats
-Back^alami
- Rre exIngi^her/IIrB sipHes^ ^tem
-Ristaklkil
—G(Ot]i}dlng«ppnefit

Use th^ ftever rentovs (f(Ssoofinect ariys^

Piayft8afB.Teieiidvet^QfaQtopniteclkm



Safety before operation

Check The Aerial Device

you begin your wolltday, you should

- M the liydraulicsy^ Realty1^. tfin

syst^
•Ensure lhat r^r lubiicafion is p»f(^



Safety before operation

-ChsckboKBSiilfaitmmforpnpwipinswi
s^olmar.

-Eleiiibw^lircisdaortiginofiiistiWlA^sn
iramopows

-caiedtiilstoikiormfDrproper opoil^
-KtohmbtattBdidBCklnad^oiMipongies

»l»c«t[Aitaya»^a<ltirao(f8ase;d,oriM.
-F^fmtftnMeiaiwpandaBSoutiffilliySn

maniMDaolyDiirsalsldwIcs.

RgbrlopagesSsndll

AW/umi:DIssd fud or hydrailcUt imter
pnssuiBCBiiisnelralsBwsliinoreyssaRilcaiBe
»lou8 bvsy. IMess«M BidMe uffiisr
p(«ssuiennyiKdlievi8l)lB.UE8B|kei4caii)-
ixafdorwoadtD&idlsalebutdonotuseyoitr
bBnhand.(8)WearB{me8Wdorsal^Si^
fw eye pntKlion.Koiy llisd is (ije^to
^ it musti»astfceSy temmd«Miafew
hours iiy adoctor nffli VPS of

OMtUDiddigBliiiilvyMirAh.



Safety before operation

SaieTran^rt

VWtataMiivonpuliieRiadsorstiB^beaundloed
* i^TJktffarinwfi 4(AHMtM4lSHISBn|l>DKn(HBnranpsliBSB

(^tDi^mantebniViinaiittidteinliui^
popUngtoaAfDrtmpotlSeiantetioainandpl^
fctnhtetianspA|n«mM!iBaOTMoi^^
aeiQ)8iid9eaHBdln8»liaiB|iatpa#in.llld(»iiirB
litfaasKesHRya|ijpinaitl8{Hop^tiindaiid

WI»nM98l#lina|]pRiiHi9la!lglils.lte^
pbxiwywiiiKlAHMI^andltnMgMi^aS
tgiAipam

Aiii^iisa iKBffid ««uning lights paited ata^
Neverpa^htraiflc 0683.

11

bl==i=ai WGHT

Know The Woildng Ana
AWAiafilftl^tii|inpaVev8bBtB«B«ffik

ana QwlBBdto seriHfeitil^ iff death.

Learn-belM^-asnHShaixxA]^
asp(ffi8ib!8.CtieGk{Dr.
-Exact io(ation of ffliyoraitK^

TVc^.oroth6ri^eA^
~ UxalkAitfsfopsa. l^nMifBCt^

siopeiStcanopefatsGn.
-Potholes
-Bnoitenaubs
-OpentDHKihas
-DfOfH^ofoveitiaip
-SofioQiMfitiof^ (softor hard)
-StaTRftigvialerand maisiiy arras
-RDCka,6ti^aHitBif^
- Overload orM obstruc&^
-Condtaofroads
-liy,snoworice
-Heavy traffic
-UrKtepundstructiirdS
-TMck dust, anoto, fog

Obey yourEoedbafScbMBi



Safety before operation

Use Caution When Fueling

A WAfflWG; Never fg the luei tank when the
sn^ Isninnhg, whDe you're smotdng or when
the truck ts near fin open flame. QveifOi the
larior spS fuel ft lu^ spilfid, dean it up irnme-

Ground the fuel funnel or nozzte against the Mer neck to
preventsp^ and 1)6 sure to replace ths fueHank cap.
Foratiditional infoniiatiqn on fire hazards, referto the sec
tion on Fire and Explosbn Hazarc^

10
WRONG

Clean Up

pBse, snoWr ica or mud in these areas can cai^you to
slip and tall. Qean your twdts (rf excess mud t)efbra get
ting on the machine.

tiud( cab and operator's area on the aerial device. Secure
these Items in the tool twx or remcwe them from the
madiine, (10)

A WARNING: Hthe aena! device is Insulated, the
insulated portions of the aerial device MUST tw
dry and free of grease or OH to maintain maximum
Inflation protedion.

AVITARNING; Dirt, grease, oth^ foreign matter,
mo^, and humitSty will all dramaOcally
IncrBase ttra conduct!^ of synthetic nspe.



Safety before operation

A DANGER: NeverwoKh any power
line tiii atv partofpir mffidiine urfe»

A

Qdrama cau&on; seikws^ordeath
can lesuit with conta(^ from ai^ power
line.

DANGER: DO NOT maneuver machine
or personnel inside PI%)HIBrTED
ZONE. (12) Allow for swayrdit, and
pbtfwm movement in calculating safe
Mnces.

ASSUME all electrical parts and wiring
aieE^£RGIZED uyessknown other-

- visB.

Alw^fdfcMt State/Provindai. company
work n^es and Fetteral (OSHA)
standante.

PROHIBrrED
ZONE



Safety before operation

Before Starting

Bsfon sMig, wsBtaniaKi the eqi^ptn^
(wb unrfR', onordose to9teunft. l4oth9wHkare or
bystotdsn knowyou ffi8 8lar^ up. Dofrt^
flmtyoneisciB8rofthBunl(1^
VSniopffiafingansefialdevioBfn^alMii^
whatdeaiancasyou wffl encounter—overiiead. (iooiway,
aisles, etc^ also ttewe^ht bnltatfons of foofs and rainps.
Make 8Uie tfiwe issuffid^ventiiatkm {orin^0^^

Position Unit For Oi^rafion
1. PosiBonvehldeonthemoatlei^groui^buttto

equipmentnnfil notbeopiatedon en fn(&^
than as pem^ in the maiiuf^iefsopemto
manual, ff on an Incgne, position the vehicle 80 that the
platte wouU t)e oper^on the upgrat^B side (n a
sisdilepoadion.

2. Setlhebntee.
3. U^whe8ichod(s(k)o8i sides).
4. Enga^powersource.
5. Settheoutrig^rsCif8oequ|pp6d).U8eoutrl^rpads

if ground is soft Level the vdiicle as much as po^Ue,
t)ut observe nieraifacturBr's maximum growd slope.

6. Spotyoiffvehideifficiosetotheworicaspossibleto

to prevent safe and proper Gft and rotation.
7. Makesure flievehicleis ^able.

LookoutIffttaalhtf(pjy.



Work safely

RememberTheseRules

When operefing the boofn(8}:
~ K^yourfaB iKQtBCtlondm

-UsoyourpenoraliiDiBdiine^^
—Be hooM(rfyourewial dsvica atdl fimss.
—link and listen formalfuix^.
- Stop if a maifimclion orenatto
~ Correct or report imirad^.
- bofl) (eat on fiotfoftin (Mm.
—Know your cl8amr)c88.

u a

n n

Ksep youreetr 8af9tndaectao.

14

RIGHT
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Work safely

Remember The OtherPerson

- Clever allqw ^ imtrained or uniplified person to
ato your aertai device. Handled h^)ropei1y,th2sae{ial

pn^ points and nwying paits on aerial
devtca AiverteGB on ycKV pait can pTQvent accide(&
When tmveting, never allow anyone to rkle in Ihe back
of the tmck orIn the lift ptatfomi.

Aerial Device Safety Precautions

- Never a&ow the booms orbjmtabte to enter trsflic lanes
with^ proper barricading. Exam extreme care,
especlaiiy with aMa&ig tibom and/or large of^
tiiititat)le whis potatins. to block traffic.

- Check the clearance oveitiead. Note any obstmcllons.
Know exactly how much dea^ ail parts of your aer
ial device have around eiectric power lines.

ADANGEfiimmmirnachines shaflM
be used on or near any power Hne. Death or seri-
0113 Injufy wiresult from contact or Inadequate
dearance to electrical power lines orapparatus.
(15)



Work safely

' MAlffTAN SPECIFIED DISTANCE FROM aECTRI-
CAIUNES AND APFARAm Never approach pQW9r

state^xDvlnQa! andfedersl (OSHA) rsqu^ safety pr&-
cauionsIm been lis9 eidrdfne cautm
YOU yUSfT ALLOW FOT PLATFORM SWAY, ROCK
AND CRE5>. ALSO afCnlCAL UieSWAY»a
GroundpeisinneliTHjstrKtcontact fieve^
the unit i wortdng on enecpized powsr Im (16}
Bavare of stmng arid/or gusty wind cotv^tions.
Set tirakas and chock the wh^before operating.
Mako siff8 the ai^ Is dear of afl peisona befbfQ you
start operating.
As necefisar/, use asignal person to control trafiic.
Keep yourself and others away from the outriggers ^
when th^ are t»ing operated.
Always have ouinggers in view when they are
extended, and/or use asignal person to watch.
Always make swe that you follow the manufacturer's
recommendations whild operatlig the aerial device.

Keep yourdiatmcs fnin power Unea.



Work safely

WARMNQ: NevaraSowanyonBolaeloentar&vl-

or suspanddd load. Deaih or serious kijuy can
fwuiL(17}

Repositioning Vehicle

tha iifing find rotation functkHffi.
and rwTxJve l(fiyJelore nxjving the vehtele, 8^
boom and piaM In transport position ^
reqi^ raise ttie outHggers fd so eqiQ^
irti^ chocks, ifiscngage PTO, and then drive ttw
machine fofward or backwanis, as reqi^. After ttia
machine has been reposiondd, engage the peilclng
bfaks, chock the wheels, and shift transtnbskin controls to
n^or to gear for prooperation, iiwer the outfiggers
end laval the machine.

17

WRONG

elev ofoutriggetv and front undv fte Mrial piatforni



Work safely

Remember The Other Person

— anwitrffined ori?)quaE!ied parson to opeT"
alsyour&eilalttevice.HantSediinpropefty, thte aerial
device cancause severe ordeath.

device. Awareness on your partoan preverd acotents.
When traveling, never allow anyone to ride in the back
of the tnjck or In the Rtt platform.

Aerial Device Safety Precautions
—Never allow the bcwma or turntstole"to enter traffic lanes

without proper t}arricading. Exercise extreme care,
e^jecially with articulatinfl boom and/or large offset
turntable while rotating. Park to block traffic.

—Check the ctearance overhead. Note any obstructions.
Know exactly how much dearance all parts of your aer
ial device have around electric power lines.

A DANGER: NON-INSULATE) machines Shan m
be u$dd on or near any power line. Death or seri
ous injury will result from contact or Inadequate
clearance to electrical power lines or apparatus.
(15)

15
WRONG

DO NOT US8 nm^wdated nechtnary near high tension power Rnes.



Work safely

.MAINTAIN SPECiFlED DISTANCE FROM ELECTRI
CAL UNES AND APPARATUS. Never approach power
Ones with any pait of your machine unless asloc^
sWprovindaiandfBdar^ (OSHA) retjuired salety pre-
(aufiOM haw boentakers Useextrerne caii^
YOU MUST ALLOW FOR FUTFORM SWAY, ROCK
AND CflEff. ALSO aECTRiCAL UNE SWAYING.
Ground personnel must net contact the whide when
the untt e working on energized power lines. (IB)
Beware of strong ar^i/or gusty wind conditions.
Set tjrakes and chock the wh^ before operating.
Make sura the area Is dearof ell persons before you
start operating.
As necessary, use a si^al person to control traffic.
Keep yourself and others away from the ^ggers
when thay arebeing operated.
Always h^e outriggers In view when they are being
extended, and/or use a signal person towatch.
Always malce sure ttial you follow the manufacturer's
recommendations while opemting the aerial device.

Keep yourdistance from power bm.



Work safely

DANGSl: Cotdact wrtb Bnar^ power Bnas can

^ nucttne. Maintain adequatedear^

lfie& wrch cable and irwdated t)oom'96C^

Moisture, grease and debris wfll (Mttffl insuiat-
ing value (rf these ixinpoiients, wNch could resiA
in serious injisy ordeafii,

A WARNINQ: DO NOT (Aidrain holes in Insulated
piaforniorpialfDimEnas.

19

WRONG



Work safely

utilities-Oveitiead

Electrocution can reautt ta

overhead power cables. Only INSULATED machines are
suSablebrtits work.

A DANGB1: An Inside ptatto provides rio
tBGSan fiipm contact between IMO eriargized con
ductors or behMsen an energfzecf conductor and a
grounded conductor by the operBtor, even with
insulated machines. (18)

A DANGER; Never pass platforms between power
lines, even with insulal^ machinBs. (16)

A DANGER: With an insulated machine, never
approach overhead power lines with any part of
your machine urto all local, State/Provincial,
company workmles and Federal (OSHA) required
salsty precautions have been taken, Use extreme

• caifca YOU JiRJST ALLOW FOR PiATFORM
SWAY. ROCIONG AND CREEP, AS WEIL AS
ELKTRICALUNE SWAYING.

If possble, have power to the lines dsconnected. If not
pos^ble, request asignal person for gukiance to maintain
atleast minimum distance required by OSHA from over
head power lines.

'

V.

WRONG

kiadequats clearencd canbefatal.



Work: safely

A DANGER: Conlaot with,energized power Bries can
(^se DEATH or seiious injury to per^ In the
platform and those on the ground in contact with
the mad^. Maintain ade^te clearance.

A WARMN6; Do not operate your aerial device dur-
ir^elecfericat storms. (19)

m

Titmix W

WAI^Q: Your platfonn and platform liner, dyn*
the&wtich cable a(nd ^iatkboomsectton
must be ciry ^ dean befpre operating your aerial
device on ornear power fines and ^}paratus.
]^^o^5turs, gr^ and debris ^11 defkt the insulat
ing value of these component, which could result
insenoustn|uiyordeath.

WARNING: DO NOT drifi drainholes Ininsulated
platform orplatform liners.

19

WRONG

Lightning Is dangifQus.



Work safely

A DANGER: NO AERIAL DEVICE. WHETHER
INSULATED OR NOT, PROVIDES ANV ELEC
TRICAL PROTECTION TO ANY OCCUPA^^• OF
THE PUTFORM IF'mERE IS PHASE40-
PHASE ORPHASE-TO^ROUND COKTACT.
SUC»^ CONTACT wiLL CAUSE SEVERE INJURY
Ofl DEATH. (20)

of the boom istn contact with a phase orground
and the operator In contact with anofiier phase or
ground and contact ismade with any areaofthe
boom tip by the operator.

Contact vrtth energized power Urns canoauseDEATH.



rs

Work safely

A WARNING: In easd ofen accident, orotfier ein^r-
geniy. faiVDMiig any eiecMcal soinc^
flppioach or enter the ve}^. iflto you 9m C6^
tainttie vehteie is NOTeneftf^ tf the velik^
ener^tod, oryou am nA sure, eland on Insulated
pffil orbmt, use along InsubtBd pots iD oper
as theQsnyenQ^loiisfoontfol ^fstenitoiBtng
the ptaAm down. (^)

Dont rf^yourseff during a tescye.



Work safely

Aerial Device Operation

A«NU8W6:Ywn»i(inarllHfBB|inMii
(lB«ie8.BBiim(8tt98wpbi^
lEi^oBliQatiaocbirpotA

AWAHMIQ: Neverafowanpstotampaniilih.
servtoe, oropsfsla an astial(Into
control station w)i3e personnel aiB in the
exDspt In an6fi»igeni9 or
MovB tooor^sfflo^.Foriinsl posBioning of
the platlbRn. go^ lha controls.

AWiyiNIN6:iteiklngtoO(irttiDi8W^
startsandstops In aeiy dBVtoope(aljon.m
can Cffiisa (tainaging shock loadsand^c«se the
piallbnnEDaw^vioi^.WI)^
D0sn lassQ n ins vonongpos&ion, 08exofinaiy
cautious to provontany0^trom stiikbig or
•tsnanng WRn hi6oporsingoonvOK oGCuB ati
tooiSt eqi^pmsttorothermatays placed on the
piata to keep torn froin shifting crMt()g. (22)

m

22

.WRONG

Posttkwfl»piQiionn \Kfth a'^athotn



Work safely
AWAWBKG: Never(SscOfuiactyMiri^ protecSon

device witis aloft %8udden'iB8M
caneaiM ]|ou to iai (iwn the piaftm ^

AWARMI|G:N8V8ruseIaddBi8.planb^
etodKtoeatopnMitoadifSMd
ffBabrh^Doftttlsanoverorslore&nbfln
AeptBftimiaft^Afcii^keeptKftfBetanSie
pUbrmlQoratal8Be&

23
WRONG

AWANSNfi: Kever belt off to sn ttlac^pQia,
volhersttuqture whM wwidngf^
plaitam.(Z4)

whSs As booms«eha iaiBBdpom
AWARMNQ:Onno(HNeroeiivroB£iilt»

a!teRip(toiBa(|i^Bie boom mote
leach. WlimrBi^kMBilngorrotafingliwp^^

(MonofiinvdinenL Watch out fDT Ob
abora, bskwandto all skies. Snecssaaiy. usea
signal poson on the ground togi^you.

/' na^-V
Dontgat iHBig up you doni beiong.
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Work safely

boora TtQpiatfotni nK^bounoeor^
wtiffl iie load felB. UM dBwa

PKtmm

cassteandoesiaisfti^ioadisreSevel stowing the Unit

1.68i%8^^booin(a)onbsuppoitsu^B'1e^
efingrnovemefttofttiattiM

I SeGirothet»Qni(s)&ithesuppoitsp8rn^
in8buc&)ns.(27)

3. Raise fiteouHg^fffsoo^^ppedltoM
travel pos^.

4. Disengage 8ie pro.
5. Stop ihe engine.

UseiKoperiift&igdsviGes.



Performmaintenancesafely

Pffip^nuteanc^bnaGsss^
op^oftheaeiiald^.
BeceitaktMSteaeiiaideviceyouaioopMigha^
bsenpopo^mantainedIvqus^

toywequ|prRe(ilPerfi^
(BoiPBdleotaaudead(isdefi^IdcbLcf

AWARNING:Donotperfonnanyworkona rnact^unlessyouaieaiMzsd~
quidifid-lodoso.

DetniHonofQualifiedIndividual:

AWMIaMieriidslMasafi^^
possessioncfaiwigrezBddegiee,o^rtfflc^,protest
8ldaiKtog^ofski,sMwho,iiyloMW^
s}{D8ii^tisstfainoiMQd ^•vlVw'IwViSA#%IIM|nrftn^llMMVIIHrIM#II*%WhArIMMiivTlMfft

proUenisleia&ngtDthesul^nniter,^

IfyouhavebeeaBidKifizedtodoma&itoiK
THEMANUFACTURER'SSfflViCEANDOPERATOR'S
MAHALS.Studyi!iecheck^
charts;exanilne^tttetetnH^andwsn^
ontf»tnacliinelead^.MalMra
gefousisdesspoknedpiofffidy.6asure
necessaiysid,MonnaHQn,oorrectkxilsandeqiopntent
todoIhe|abcorrectly.UseinanuiaciiiT^stecof^^
hydrauQcolL

Attacha"DONOT(mATE"tBg(KsiiTiarwaii^^
tostartersiflrildiorswigcorttiolsbefofeperto^
irauntenanceontheRiscNns.

IfthemachinestKNiMno!t»staitsd,/enuvethe
key.(28)

IfyoudontisMwiituttyou'iBdohg-doi^dott.



Perform maintenance safely

Prepare The Work Area

CtKoae adean, levels m BPy(»] havd
ficient mxn. Ched( ciearancas. Make certain there ade-

BurfaoK. Refined,grea^ ^ water to eiitM
pgfyaeas. Putsartd orotherabsoto on ^
peiyfflBa5.(29)

29
^ RIGHT

Prepare Youraell

ber apron and lubter gloves M

wooden blocl^ wire rijpe or sharp^dged mdai Of heavy
otjecls. Safety shoes must be worn at an Brnes. (30)

Safety glasses, g^s oraface^ield are atwaya need
ed for eye protedion frorn eiectric arcs fio^

from flying debfte or loose material when engine is running
or tool$ are used. Wear aface-sN^ when you disassecn-
Die spring lo^ components or wori( with battery aad.
Wearaheinwt or gog^es with special lenses when you
waW orcut with a torch. _

a\

30

RIGHT

Gstaofestil



Perform maintenance safely

Oonat8anil,^8aii»cut,tiiazeorwaldwMa

eontfKaUngisMiiAffijongfenBcl^i^tDlin
iunutsi!lu«*8 iniHiabotcoeuftyw
far|«i|ierpaoeAti»inMg«dArcs^

nectigaiAatiteariiaSBy.

MockttaboofliwpiiseliMqffiRdenoltfilnilim
dolitsnalnteiBnceliilHVvntftwtall.

IMa tocb ami hesyy pate CAI^llY—with regant
for youisell and(ta^isons, LOWER ITEMS--DC^
DROPm*. (31)

AWm&KgqjdaardaDnMigconipoMnte.
Wqi|)!n9«ataipi»dni3ifnaia.hnA»s
Mordeath l(EB>HWS-A(ffiaonM
-AWAYmOMAaMOmPARiaDoirt
tanjttffiwiSidangliigtbs, loose Awes, fSigs
wl^lia^.Keepp(Mfresoldo^edsiiM
cndd(dait-eiHlliilomadftiay.(3^

32
WRONG

Pratedfouraaif «rith 8uproper



Perfornii maintenance safely

Prepare The Machiite

STARTTHE BK3INE FROM m
DRIVa)S8EAT(m. HEVER ATTEf^TO

STAfnStTEi^limORREACHING fTtOM
THEGnXJIOOROinQBliETHECAa
slErtingeorffriatAamcirc^
T1 '̂(»uidc&ii8a ihe unil tofflovasu^
(»use sedous in^ ordeaih tD any(^ II its
Move the mach'm oitQ alevel 8Uto. Stop
engine, teiease si! hydrauBo pessure. Atlsffih in
cyMrtod support stRits Of Mock aD
operated oonipcnenis if they iiBisttM In ai^

AWARffiH6;IX)NQTDiSCXX^ECTHYl^
COMPONENTS WHENTHERE IS PRESSURE IN
THE SYSTEM, tanect^prastis^
can rastA in eenous Ir^ to the exposed, unpiQ-
tectad face (M'oiher parts of yourbody. (33)

i

33
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RdlmiBissmi)^woriifaig mpnssumeoii^io^^
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Perform maintenance safely

AWARIKIteifsrwoilianBdAtaywailiie
8i^iioDihgtitotA!i«ivclsdtes|»(^
sevkse.byttenfflisteMqieiHlDi'sorisr-
vtnnmiia^

SHOP

AW/WQ;ttev6fa|)erEleaiv^ota#i«
lii8KBllprai»fVBialiiin-E)(HAU5r FUMES
KI1L(34)

ilSisRaKiaiybiwfflen^iiimaftteiilaisa,
immlttnliaiistfiiinBslimtaareaiiilSisnn^
l^aMM.ifp(ioi»tlimansiiM
Sifi,iiid«8MSWO|»ntadooisand^oiittfemin!o
tomllafriiiHteiiBStomadeBiftsensJne tun
ning, alw^wiiikasalMHiam^v#one pfison
^hll»dMseatwli3etheoler««temtlie
nBcliiftRenimeaiyffialiorraweMpraite
aoc088LWi»aw^8H!KBgiws8O*lollN6»8!eaw
gw^ofloraxessdaissopaitidinuiatlenlsdK^
bj^andos il access doois ano|wi ceitt)all
5i^$cfe»5B|iai«te,8ndsaWyslpiai8ialnslatail
onllMniutilMasRcomrnendedlvSiamaiHifacliBSt.

BilauitbmtU



Perform maintenance safely

AWARMNnsrsiMti^aoonlKiiawtoliitf
typdtusafof&fiy^nsuistBdorMnx^^
Deatli orseiloifi ii$sywi tosultaihe
ffiiinsufalBdgapw^aoonMB Im
oondueSntaaiBoiBiHiBincolvendars
tnaitedaslionooiid^^

insulated Test
Test ll»Envand InaMll»« 8ecSon{8) ofsfwsgM
(inlceRguUyiiermAffimMiwislai.
(PsWMiUBanoaTestProo^

AWAIWiQiWisnhBeiOiorotoanpinnlslielpass
iini#toNiW«clionofi»M4nit|'a4
el9Cttallnsilat»lsetiiuStepafin^

r

PeifbnnftinipertnsuiitedtBst



Perforiti maintenance safely

Use Jacte And Hoists Carefully

ffyouMwoikbeneahaisIsedveh^
s^ormaMsin, elin^usaatnjdciQru^
v»4|NC]frOQNCiegifticfis,fBGk^oro^

«6^dMtoJ(ho6B^arenoltBftBP,ooD9onerib
inay8)tQrfn(»n<lUfiflgd8BS8e»A^«M
IHiKhirtg QTcni^ingii^Wtien us^
always be sure they are sdaquata^sup^. (36)

A WARNING; Nevermooncrele blocks forsi^
pCft8.1lMycMcoiiap8e6V8nunifdr^loa&
Make sure3»hoist or^you use arehgood
re|»ir. Never use jadQ V#Gi&fiked. bottor twist
ed parts. Never use frayed, twisted orpirtched
cables. Neveri^bentordMed hooks.

UislaeiiiaidiBltlseareltdy.

36



Perform maintenance safe»ly

Avoid Electrical System Hazards

Oecaitedfiidtefflefyb^wofMngm
nrt-Mirwffi ikkji AmA \JfW/\rt jrfirt<irtinft!^fSwlll RflnOVB Ow gnnBNi CbDIbS wa. Wfl^

i^tobitery.iBaimtftegtDtin^
«srt[on teeteclricBf unbss )w are
Mbri0>^(tetal8sidiespecial hand&ig
required. (37)

37
WRONG

«il #

Bralffl Safety Hps

Nmsfs fisikiw manutffijtuei's ntt(nQal(s) when ai^usiing

dell ^wieebbefbfB purging sir
tea Air trapped in biBke Enas can causa erraiid
pefformanceorioesi^bfaices.

Use oniyM fii^d recommended tiy maniMrer.

BeCareful Wii Fluids Under
Pressure

The hydrai^ic system may tie under pressuiB whenever
the «ig!ne Is niinlng and may hold pressuie even after
shuldownJnsiaa cyimler rod 8upp(Ht sfnits Of t)^
cyliders and equ^mient seoHB^ before
hydiai^sy^. Cyc(e aS hydr^steei^ and other
controls after shutdown b refieve ^stem piesstire. When
venting orfSltgthe hydiaullcsystmit }om\ the fiSer cap
slowly and remove ft pdually. If the system is equ^
with an accumulator, seethe manufacturei's sefvice man
ual for Mia# and rechaigelnstmctlons. Do notpemA
an open fiame around the h^uSc system. Clean up
spiliedRuid Immediately.

Usecssmihm servicing tntterf^



Perform maintenance safely

Avoid Fire And Explosion Hazards

&plh86ng^ffiid8tHdo9ete(ftic8ieipj^^
^ the ilid tank. Use s)d»cai^tthen

necktoaraUfli^
AWAfMiftNEVERSMOKEWIH^HW^

FUaQflWORimONlHERJB.SySTBA.(40}
THEFU^SINAN ByiPTYFUaOOKTAIN^
ARE EXPLOSIVE, NEVER CUTOBWED ON
RjaLiNe8.TM^ORa)mAINe^K8n(laafl
sofvwbsiddiy cherift»l3 acoffiTliiQ b
kter^mtnanMrafisaifiyn^
maleMIMha wS-venSaled area ly^
you knw vihere fire exilngutehere arfkept and hw
tousetttein. Reiriove aabashordetiris fnmthe
vehicid. fiure ftal oSy ti^ (7o9ierRarnmab^
inateiU arennxKred from tie nniihe. Ghec^
fuel, o3 orhydta&fUd ieake. Re(X^
desntteinacitinebefiwyotiopetgla

Q9«rfeeaninu^ Do MtsnfokB when using
A!«9p{b8ow9ie InstiucikinsontiiQ Btw
maiBMrafs nianua!(8) tteypurmeolto. Do not use
EitiarKti» Is 6qi^)ped withei^pbig oroSier
type ofpreheatffl'. Alwa^ use a'non8antmat)iesM
when you dean p^ Do nduse gaMi (iesd fiid
otherfennudife yc^Store aii fbmm^
malsdaf airay fram yotff mfl( area Insuft!^
aspo'lQcal regi^b^ Do notstote flaminaiile iliiid or
gas contabiere Inconipartmeflte with ^edilcaiooM
Ch«d( reata of &e extb^gite.

WRONG

1^andllammadfRpwsoQinliinaiioiL



Perform maintenance safely

Avoid Battery Hazards

ffiAfvdfthoidainaseeyesorsidnoni^

doves and|SDtectivedolioi)i^
if contests siiin, wash offirane(^
clean water, thenseek niQcficai aitent^

AWAIVfiKQ: Lsad-acidbatteilss
bb and eiqiiosM gases. arcs, spaiks.
flainss ffiid lighted tobaxo away. Use fias^
ctnckbaltety electrolyte level. Always
engine stop^.
Do not charge abattaiy or junip<tart Ote engine 3
the tntteiy is frozen. Warn) to 60°F (1S"0) or the
battery (nay expiodft. (41)

Usi cm whsn KfridnQtettstes,

m
flm WRONG



Perform maintenanee safely

Tire Maintenance

lin partscan(susfi soiouB 0r(M. Always
foRowthoinanidaDtuia'sf^^
yourtosuppBff.

42

WRONG

Special tools eiKi piDcediiBBa SB raqut^ tocl^
tiiBS.Todoit89f^,1trni(sti»(k)necoiTB(^.l^
s^>4)y^ iflstnictions ^ halife
Chart^ Gresisalot) t}Wdi]ne your t&B 881^
coitil^. (42)A!w^ fliaWittie oonec^
Do rnt Infiab the ttes abovefta reconunendedpf^
Be sumto 6ebaSasl if riHtcNne [8 80 equ^^
Seenttnuftt^specMnafv
(nspe(^1i(esandwh^daOy. Do not qwrsle wii low
pr^.Gi^ daiiia^ dins or
bofiB or [Kits. Nevercut ormn on the or rim pa4
TliiscoiAJ cause explosivBdecofnprBS^J^
iledwffl) nlbo^ DO NOT add a^. Rl only with dry ni^
gen, properHrtg equlpnent. Ke^ wtieellug
nuts fi^t^ to inamilMtyrer^ reoommendatk^
In tire pies^ Is noimal (hiring operation, itshouid NOT
be reduced. Wtten a({u^ tim presaire, do so from a
distance. Use along itose with seif-att^ilting citucic.
Always stand behhd tread wtten ffi$ust^ tiie pressure.

Yoii^iMigoiiilia-yoiilaaiitlHmsafe.



Perform maintenance safely

Repair

A WARMN6: use&safety cage or cat)(6

Air Resetvoir Tank

Drain1^ (K SO equipp«i) daily. In cold weathar, it i$
espedally ^riportartt tut the air tBnk[9) be
drained at Idk oiKe per shift 6d surd drain Is

Tire rep^ a for qualaiM pmoRiw only



Perform maintenance safely

Complste Service And Repairs
Before (Mine Is Opeiat^
T|j^all»fiB,IKn(|9,(tndeaiBiAtablRi|U6$q^
Ml9ftenBnybcbJW.Wdggsils,oa«Hi,eid
fMoUsaftorssnic^Rqtoor tepafr
ones. Mllfail rgdagsprom
ufactuiereppravad orreooffln^

Start the en^ and chflckfor leaks. (See hydrsute fluid
warning, pege 40.) Operate 8iGon&ols to makesuie
tnat^ is function^
awBig controls8ev^ times to t»sure cy&i^
char^ wi8i 09. R(^ te^niadirn Irieoessaiy. After
testing, shut(k)wn, check the work you pet^^ (any
missing cotterpins, waders, hxknuts. ^). Recheck ail
fluid teveis tKfore r^easing nsnii^(or operaikin

Inspect all parts dut^ref»{r end replace if GfBcked Of
damaged Bccessively worn or daEmag^
caise jf^iyorM. any dsiia^or
dBcate.(44)

Wm^ psits dontmaiia 8rigtd mchbtt.
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MACHINE INSPECTION CHART

ITEM DESCaUPTION SERVICE

D
A

I
L
y

w
B
e
K
L

Y

3
M

0
s

6
M

0
s

I

Y
R

1 HYDRAUUC FLUID

CHECKLEVEL X

DRAIN FLUID AND REPLACE WIIH MOBIL DTE 11 OR ATT
(WHEREAPPLICABLE) X

2 ENQINBOIL
CHECKLBVEL X

CHANGE 0IL(8EB ENGINE MANUAL)

3 LOAD HOOK INSPECT HOOK & LATCH X

4 WINCH LINE INSPECT PCHt WEAR AND BROKEN STRANDS X

5 WINCH DRUM CABIA B WOUND EVENLY ON DRUM X

6 AUOERSTRAP INSPECT FOR WEAR AND BROKEN STRANDS X

7 ALLPlNRffTAlNiBRS MAKE SURE PIN RETAINERS ARE IN PLACE AND TICHHLY
BOLTED X

8 TIE DOWN HOOKS MAKE SURE BOLTS ARB TIGHT X

9
All.WHEELU;0

Nins
MAKE SURE BOLTS ARE TIGHT X

10
ROTATION BEARING

BOLTS

MAKE SURE BOLTS ARE ncarr'
TORQUE TO 159FTXB. X

11
LIFT CYLINDER

OlEASEFimNO
GREASE WITH MOBILHP GREASE X

12
ROTATION BOX

CWBASBFITTTNO
GREASE WITH MOBO. HP GREASE X

13
ROTATION GEAR

TBETH
GREASE WITH MOBIL HP GREASE X

14 NYLON SHEAVES CHECK FOR SHARP EDGES, CUTS X

15 WEAR PADS CHECK FOR WORN. LOOSE, OR MISSING PADS X

16
FIBEROLASS

extension BOOM

CHECK FOR CRACKS. CHIPS. DIRTBUHDUP.
DO NOT GREASE OR LUBBFlBER(HASSBO(Hif. CLEANWTTH

SOLVENT.
X •

17 WINCH GEARBOX REPLACE LUBE Wrm EPSAE 90 X

18 AUGER GEARBOX REPLACE LUBE WITH EPS AE 90 X

19
HYDRAULIC

RETURN FILTER
REPLACE X

20
OUTRKKJBRPIN

GREASE PrmNGS
GREASE ADEQUATELY (4 PLCS.) X

HYDRAULIC
HOSBS/FrmNGS

CHECK FOR UBAKS/CRACKS. REPAIR LEAKS IMMEDIATELY. X



MACHINE INSPECTION CHART

ITEM DESCRIPTION SERVICE

D

A

I

L
Y

w

E
E

K

L
Y

3

M

0
S

6

M

0

S

1

Y

R

1 HYDRAUUC FLUID

CHECK LEVEL X

DRAIN FLUID AND REPLACE WITH MOBIL DTE 11 OR ATP
(WHERE APPLICABm) X

2 ENGINE OIL
CHECKLEVEL X

CHANGEOIL (SEE ENGINEMANUAL)

3 TIE DOWN HOOKS MAKE SURE BOLTS ARE TIGHT X

4
ALL WHEEL LUG

NUTS
MAKE SURE BOLTS ARE TIGHT X

5
HYDRAULIC

RETURN FILTER REPLACE X

6
OUTRIGGER PIN

GREASE FITTINGS
GREASE ADEQUATELY (4 PLCS.) X

HYDRAULIC
HOSES/FirriNGS

CHECK FOR LEAKS/ CRACKS. REPAIR LEAKS IMMEDIATELY. X



TRAn.FR TMSPECHON CHECKLIST

Theie aie a number of single rules to follow in caring for your tnedler axle assembly that
can add to its lift - and in the case of some of these rules, you may be protectingyourown
life as well. Using the following checklist before starting a trip with your trails is highly
recommended. Some of these items should be checked 2-3 weeks prior to plannedtrip to
allow sufficient time to perform maintenance.

1. Check your maintenance schedule and be sure you are up-to-date.

2. Checkhitch. Is it showing wear? Is it properly lubricated?

3. Fasten safety chains and breakaway switch actuating chain securely. Make certain
the breakawaybattery is fully charged.

4. Inspect towing hookup for secure attachment

5. Loadyour trailer so that approximately 10%of the trailers total weightis on the
hitch. For light trailers this should be increased to 15%.

6. Do Not Overload. Stay within your gross vehicle ratedopacity. (Consultyour
trailer identificationplate.)

7. Inflate tires according to manufacturer's specifications; inspect tires for cuts,
excessive wear. etc.

8. Check wheel mounting nuts/bolts with a torque wrench. Torque, in proper
sequence, to the levels specified in the trailer owner's manual.

9. Make certain brakes are synchronized and functioning properly.

10. Check tightness of hangerbolt,shacklebolt, and U-bolts nutsper torque values
specified in trailer owner's manual.

11. Check operation of all lights.

12.Check that your trailer is towing in a level position and adjust hitch height if
required.
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SAFETY PRECAUTIONS

A brief definition of signal words that may be used in this manual:

Indicates an imminently hazardous situation that, if not avoided, will result in
serious injury or death.

WARNING Indicates a potentially hazardous situation that, if not avoided, could result in
death or serious injury, and includes hazards that are exposed when guards are removed.

CAUTION Indicates a potentially hazardous situation that, if not avoided, may result in
minor or moderate injury.

! WARNING Do not operate, service, inspect or otherwise handle this equipment
unless you have read the Owner's Manual supplied with your track-mounted
machine and have been properly trained in its intended usage.

^ IMPORTANT: Should you find a discrepancy between the track-mounted owner's
manual and this document, rely on the information supplied by the manufacturer of
the machine or consult the factory.

EVERY TRACK UNIT HAS INHERENT DANGERS ASSOCIATED WITH IT.

FOR YOUR SAFETY:

Keep all guards and shields in place. Moving parts can crush and dismember.

Check that all connections and bolts are tight before operating.

Check all hoses and fittings before start-up and periodically during operation.

Clear the area before equipment startup.

Do not allow bystanders near the operating unit.

Keep hands, feet, and loose clothing away from operating track unit. Exposed,
moving parts can crush or dismember.

Use caution when traveling over uneven terrain and when approaching stops.

^ THERE ARE ADDITIONAL HAZARDS ASSOCIATED WITH THE SERVICE
AND MAINTENANCE OF A TRACK UNIT.

1



FOR YOUR SAFETY:

Always wear eye protection when operating or servicing the unit.

Do not depend on hydraulic pressure applied to blades or backhoe to elevate
machine for track unit service. Always service track units and undercarriage
from outside or from above the unit rather than from underneath.

Escaping hydraulic fluid under pressure can penetrate the skin and cause serious
injury. Relieve all pressure from the hydraulic system before connecting or
disconnecting the lines or making repairs.

Never make any alterations or modifications to this equipment.

WARNING NEVER ATTEMPT TO CLEAN, OIL, OR ADJUST A

MACHINE THAT IS IN MOTION!



TECHNICAL INFORMATION

TRACK MAINTENANCE

Due to functional necessity the components of the undercarriage are open to soil,
sand, rock, water, chemicals and the elements. Regular maintenance of the
undercarriage is inevitable throughout the course of normal machine use.

PRECAUTIONS/HANDLING RECOMMENDATIONS

Installation and Repair

Only trained personnel should perform the mounting of rubber tracks. Incorrect
assembly may result in premature failure and/or damage to the machine.

Tension of Rubber Tracks

Improper tension may result in track alignment problems which could ultimately
lead to de-tracking or premature failure. Tension should be inspected regularly
and adjusted if necessary. See maintenance section.

Loose tracks can allow excessive machine motion resulting in

decreased stability during operation.

Unfavorable Terrain Conditions

Rubber tracks should not be used in certain terrains because damage can occur to
the lug sides of the tracks. Some common and unfavorable terrain conditions are
hard surface roads, rocky fields, stump fields, large ruts or holes, scrap rebar,
troughs, crowned ridges, and along walls or border stones. Inspect the work site
before beginning operation and remove any of these items when possible.

If use of the rubber tracks under any of these terrain conditions is unavoidable
certain precautions can help reduce the potential for de-tracking. Drive slowly
and carefully, feathering the drive controls to even out the machine speed. Avoid
making sharp turns which can cause the rubber track to curl and de-track.

If rubber tracks are run up against mounds, rocks or concrete walls, a crack may
occur at the edges of the rubber tracks. Avoid these circumstances whenever
possible.

High abrasion soils like coarse sand and clay will unavoidably reduce track life.
High moisture soil will increase the likelihood of mud packing inside the track



drive and support rollers. Mud buildup on rollers increases track tension;
therefore, very regular cleanup is required under this condition.

Operating Tips

Ideal operation is to keep both tracks equally loaded and both tracks fully and
evenly supported by the ground. Since this is not always practical, manage the
deviations wisely to conform as closely as possible to ide^ conditions.
Following are some tips to deal with common deviations, as well as deviations
that must be avoided.

Tight turns put torsional loads on the undercarriage. If unavoidable, alternate
between left and right turns to equalize wear.

Avoid counter rotation maneuvers. This creates a very high stress on the tracks
and undercarriage.

Do not make sharp turns on slopes. Always stop before carefully beginning any
turns.

Avoid making quick turns on concrete roads. The high friction between the track
and surface may result in de-tracking or abrasion.

Equalize track wear by making the same amount of right and left turns, the same
front to rear wear loading, etc.

Carry only light loads on slopes when required.

If the machine operation is dozing or similar, alternate the work cycle in both
directions to equalize the wear and terrain conditions.

Do not apply down pressure to implements that cause loss of traction and track
spinning, such as when using a blade to back drag. To back drag, use the "float"
mode.

Troughed and crowned surfaces place the load on the edges of the tracks. Avoid
these surfaces when possible.

When going from flat to sloped terrain, go up and down the slope, not along the
slope, thereby equalizing the load on each track.

When necessary to operate on slopes and only when safe, altemate directions so
equal up slope and down slope time is put on each track.

Avoid non-productive travel. Transport track machines by truck or trailer to the
job site to prolong track life. Always work in both directions, do not back up to
work only in one direction.

Travel in reverse only when required. Less stress is applied to the track in
forward and lug patterns are designed for forward travel.



Drive slowly and carefully to avoid unfavorable terrain and obstacles that could
damage the track. It is reconmiended to make multiple large radius turns instead
of making single, sharp turns. Make "Y" turns to change direction. Avoid
slipping and spinning the tracks.

Drive carefully on rough terrain and gravel surfaces. Do not drive over sharp
rocks or other obstructions that can puncture the track or concentrate forces on a
small area of the track. Always strive to keep the full driving surface of the track
in contact with the ground.

Drive to avoid turning into obstacles that could contact against the frame causing
structural damage. Avoid tight turns that force dirt and debris between the track
and track support rollers.

Do not allow obstructions to enter between the track and the track frame or roller

support mechanism. Damage will result.

Never allow the edge of the track to ride up onto rocks, curbs, walls or other
objects that bend the track edges. This will cause the track rubber to shear or
crack along the ends of the steel inserts backbone of the track, allowing moisture
and contaminants to infiltrate the track. Eventual chunking off of the rubber will
occur and the steel cords will corrode leading to complete failure.

OPERATING ENVIRONMENTS

Temperature

The acceptable temperature range for problem free operation of standard rubber
tracks is between -13°F[-25°C] and 13rF[+55°C]. If your application does not
occur in this range, contact us for special rubber compounds.

Fuel & Oil Contamination

Fuel or hydraulic oil should not be allowed to come in contact with rubber tracks.
If such occurs, it should be immediately wiped off or rubber deterioration may
occur.

Salty Environment

Salty environments should be avoided because salt and salty air erode the
adhesion of rubber to the core metals. After rubber tracks have been used in such

conditions, the salt should be removed with high pressure water spray as soon as
possible.

STORAGE



If rubber tracks are stored for long periods of time, they should be kept indoors to
avoid exposure to direct sunlight and weather conditions to avoid deterioration.

Tracks should be stored on their side. Do not lay flat (as if it were on a machine)
unless support has been provided to the inside oif the track. This will prevent
crimping in the track which could weaken the steel reinforcing cords and reduce
track life.

Do not bend the track during storage or it may not track properly when installed.



! WARNING

MAINTENANCE

Never attempt to clean, adjust or lubricate a track unit while

it is in motion. Failure to heed may result in serious personal injury or death.

GENERAL

Proper tension of the rubber track is essential for maximum track and
undercarriage life and will result in less down time. See ADJUSTMENTS.

Over tightening track can accelerate undercarriage bearing wear and overstress
and stretch or crack the rubber track allowing contaminants to deteriorate the
rubber compound and steel reinforcing components.

Loose tracks can derail during turning and can also reduce machine stability
during operation. It is also possible for the drive sprocket to slip over the belt
driving lugs causing wear to the rubber track and possible failure. Derailing
causes track damage. Never repair with used or worn components (idler,
sprocket, rollers).

! WARNING Loose tracks will allow excessive machine motion resulting in

decreased stability during operation.

LUBRICATION

1. Different OEM brand hydraulic wheel motor drives are used on track unit
assemblies, but the lubricating procedure is similar.

2. Park the unit so the fill plug is at the top. Some units will have a plug
identified as "FILL". If the plug is not identified, the two opposite plugs are
the same and either can be positioned at the top.

3. Check oil level at center check plug. Oil should seep out when plug is
removed. Top off if required.

4. Lubrication Specifications: Consult the wheel motor manufacturer's
instructions for the proper lubricant, quantity and operating temperature
range.



ADJUSTMENTS
Inspect Tension

Check the tension at the tensioner viewport to ensure the engraved tensioner ring
is in the correct position. The engraved tensioner ring should be flush with the
tensioner mount plate. If the engraved tensioner ring is not in the correct location,
you must adjust tension to prevent damage to the tracks.

TENSIONER VIEWINGPORT

o

/\ /\ /\ r\

NO TENSION ON COMPRESSION SPRING

(ENGRAVED TENSIONER RING IS NOT EXPOSED)

NOT PROPERLY TENSIONED

ORRECTLY TENSIONED

ENGRAVED TENSIONER

RING EXPOSED



Adjust Tension
1. Remove the protective plug that covers the grease relief valve.

^ 2. Support track assembly so the track clears theground.

3. Apply a standard greasegun to the grease valve fitting (zerk) and slowly
pump grease to extend the track tensioner against the compression spring.

4. The grease valve has a check valve behind the zerk to prevent grease from
coming back under pressure. If it is necessary to release track tension, turn
the check valve CCW a few turns until the grease is allowed to expel.
Retighten when complete.

5. Lower the track back onto the ground and replace the protective plug.

CLEANING

Keep driving system cleaned and properly maintained. Remove any debris or
mud which could interfere with the operation of the machine.

If mud and debris is allowed in the undercarriage it can plug the spring-loaded
tensionerpreventing it from relieving stress on the track when travelingover
irreguleir surfaces. Mud can build up on the track rollers thereby over-tensioning
and stretching the track or the rollers can stop turning and then scrub on the track
creating wear and failure.

Wash fuel and oil from the tracks.

REPAIR

In order to prevent bonding or corrosion failures, tracks should be repaired
immediately when damaged.

Minor cracks in the rubber can be filled with rubber repair compound.

Once the steel cords have failed, the track is no longer serviceable.



Nachi PHV-4B Drive Motor:

Gear lubricating oil:

1. Use diesel engine oil SAE-30-CD or equivalent as gear lubricating oil.
When shipped, Idemitsu Apoloil Diesel Molive S-330 is used.)

2. Any recommended gear oil can be used but first you must drain the old oil
out completely. Do not mix.

3. When shipped, gear box is pre-filled. Take the follow steps to refill. All
plugs are sealed by 0-rings.

a. Remove the oil supply, discharge port plugs and the level check port
plug.

b. Fill the oil from the oil supply port up to the "LEVEL." (about
lOOOcm'̂ 3).

c. Screw the oil supply, discharge port plugs and the level check port
plug.

4. Gear oil amount: lOOOcm'^3

5. Gear oil change period
a. First change: 200 hours or 2 months
b. Second and after: 1000 hours or 1 year

tfghtenmg torque

oil supply, discharge port plugs 46'^51 N'm

level check port plug 12^^18 N'm

General Precautions:

Oil soppIy port

G3/8
Oi I I evfl I check Port

01/8

Oil discbarge Port

G3/8

1. Always pay attention to oil leaks and loose bolts. If leaks or loose bolts are
detected, fix as soon as possible to avoid motor damage.

10



7790 - COMPLETE 90" TRACK ASSEMBLY

"h ^ Nl/~\ r» Ar-ix r-\r-r>^rM riTi /—i DOfOUlt/ITEM NO. PART NUMBER

1 ~~ 7750
2 7720

3 7700

4 7725

5 7751

6 BOLT

7 7773

8 7772

DESCRIPTION

CENTER TRACK ASSEMBLY

RIGHT TRACK ASSEMBLY

LEFT TRACK ASSEMBLY

EXTEND/RETRACT ASSEMBLY

CENTER TRACK ASSEMBLY SKID

PLATE

5/8-11 UNCBOLT

AGGRESSIVE RUBBER TRACK

EXTENSION CYLINDER

QTY.

1

1

1

2



7700-90"LEFTTRACKASSEMBLY
ITEMNO.PARTNUMBERDESCRIPTIONQTY.

17701LEFTPLATE1

27702OUTSIDELERPLATE1

37703LEROUTERPLATE1

47704TRACKGUIDE1

57705GEARMOUNTPLATE1

67706GUSSET(1)2

77707DRIVEMOTORMOUNTPLATE1

87774DRIVEMOTOR1

97708GUSSET(2)1

1077212.5X3.5X6.75SUPPORTTUBING2

1177221X1X9"TENSIONERGUIDE2

1277231X1X13"TENSIONERGUIDE2

137724TENSIONERSUPPORTLANGLE1

147709TENSIONERSUPPORTPLATE1

157710TENSIONERSUPPORTRIB2

167711GUSSET(3)2

177712GUSSET(4)2

187713DRIVEMOTORMOUNTHOUSING1

195/8"-llUNOBOLT6

205/8"-llUNONUT2

217715GREASERELIEFVALVEGUARD1

227761TENSIONERMOUNTPLATEGUSSET1

237759TRACKTENSIONERASSEMBLY1

247714DRIVESPROCKET1

25HEXM14X2.0X50BOLT21

26HEXMl4X2.0X30BOLT10

277778IDLERBOGIE5

12



7720-90''RIGHTTRACKASSEMBLY
ITEMNO.PARTNUMBERDESCRIPTIONQTY.

17761TENSIONERMOUNTPLATEGUSSET1

27708GUSSET(2)1

37778IDLERBOGIE5

47774DRIVEMOTOR1

677212.5X3.5X6.75SUPPORTTUBING2

677231X1XI3"TENSIONERGUIDE2

777221X1X9"TENSIONERGUIDE2

87724TENSIONERSUPPORTLANGLE1

95/8"-l1UNOBOLT6

105/8"-nUNONUT2

117759TRACKTENSIONERASSEMBLY1

127716OUTSIDERIGHTPLATE1

137717RIGHTPLATE1

147718RIGHTOUTERPLATE1

157704TRACKGUIDE1

167705GEARMOUNTPLATE1

177707DRIVEMOTORMOUNTPLATE1

187711GUSSET(3)2

197706GUSSET(1)2

207709TENSIONERSUPPORTPLATE1

217710TENSIONERSUPPORTRIB2

227712GUSSET(4)2

237713DRIVEMOTORMOUNTHOUSING1

247714DRIVESPROCKET1

257715GREASERELIEFVALVEGUARD1

26HEXMl4X2.0X30BOLT10

27HEXMl4X2.0X5021

13



7750-90"CENTERTRACKASSEMBLY
ITEMNO.PARTNUMBERDESCRIPTIONQTY.

17731HYDRAULICTANK1

27732REARHYDRAUUCTANKCAP1

37733FRONTHYDRAULICTANKCAP1

47734SLABMOUNTPLATE1

57735SKIDPLATESTANDOFF4

677364X5X.25TUBING4

777374X5X.25TUBINGBRACE4

87738
HYDRAULICEXTEND/RETRACT

CYUNDERMOUNT(1)
4

97739HYDRAULICEXTEND/RETRACT
CYLINDERMOUNT(2)

2

107740EXTEND/RETRACTCYLINDERBOSS4

117741SLABMOUNTPLATEGUSSET10

127742
REARHYDRAULICUNEMOUNT

PLATE
1

137743
FRONTHYDRAULICLINEMOUNT

PLATE
1

141.25"BUNG1

151.5"BUNG1

16DRAINBUNG1

17DRAINPLUG1

187744TUBINGSUPPORTGUSSET

197746FLOWDIVIDERMOUNTPLATE1

207747BOnOMTUBINGSUPPORTGUSSET

217748TRACKTANKGASKET1

227749HYDRAULICTANKBAFFLE1

237762EXTENDCYLINDERMOUNTGUSSET

247769HYDRAULICTANKSIGHTGLASS1

257752EXTEND/RETRACTCYUNDERPIN(1)
26SUCTIONASSEMBLY1

2777751.25"NPTMITERCUT6"LONG1

2877760.75"NPTMITERCUT6"LONG1

297770TANKUNIONPLATE1

14



90" TRACK SUCTION ASSEMBLY
ITEM

NO.

PART

NO.
DESCRIPTION QTY.

1 7771 SUCTION LINE 1

2 7768 SUCTION FILTER 1

3 CLAMP 1.75" T BOLT CLAMP 2

4 BARB 1.25" NPTBARB FIHING 1

5 ELBOW 1.26"NPT90° ELBOW 1

6 NIPPLE
1.25" NPT4"LONG

NIPPLE
1

15



90" TRACK TENSIONER ASSEMBLY
ITEM

NO.

PART

NUMBER
DESCRIPTION QTY.

1 7763 MALE TENSIONER ASSY 1

2 7757 TENSIONER MOUNT PLATE 1

3 7758 COUNTERSUNK RETAINER PLATE 1

4 COUNTERSUNK 5/8-11 UNO BOLT 1

5 7766 90" TRACK TENSIONER SPRING 1

6 7756 TRACK TENSIONER CYLINDER BODY 1

7 7767 13 INCH IDLER WHEEL W/ SLIDE BARS 1

8 SOCKET CAP Ml 0X35 BOLT 4

9 7764 1.50 INCH U SEAL 1

10 7765 1.50" WIPER SEAL 1

11 7777 GREASE RELIEF VALVE 1

16



1 Production Outline

1. Pump PVD Piston Pump

2. Model PVD-0B-24-5778A

3. Applied
machine

Digger Derrick

4. Customer SKYLIFT

2 Pump Spec

1. Capacity PI, P2 : 12X2cmVrev

2. Pressure
PI, P2 : 20. 6MFa

(210kgf/cm^)

3. Speed
Rated speed : 2400 min~^ Rotation Direction : Clockwise
Max. speed : 2600 min"'

4. Suction

Pressure

-0. 02 ~ +0. 04 MPa

( —0. 2 ~ +0. 4 kgf/cm^ )

O

to

ISO VG 32, 46, 68 Anti—Wear hydraulic fluid
(JX Nippon Oil & Energy Corporation Superhyrando

Equivalency Oil)

6. Oil temp Temp range : —20~4-80'C Peak temperature within 100*C

7. Control Constant torque control

3 Others

Pump Torque

48. ON-m

No. REVISION DATE BY APPD

» ^ ^ §P



6. TROUBLE SHOOTING AND COUNTERMEASURE

No Trouble Possible cause Countermeasure

1 Overload to engine (1) Speed is higher than standard
(2) Setting pressure is higher than

specifications
(3) Damage of internal parts of

pump

(1) Readjust it as standard
(2) Readjust it as spec

(3) Repair or replace

2 Low pump flow or low
pressure

(1) Speed down of engine
(2) Wrong coupling
(3) Damage of internal parts of

pump

(1) Readjustof engine speed
(2) Repair or replace
(3) Repair or replace

3 Abnormal noise or

abnormal vibration

(Cavitations)

(1) The level of oil in the tank is
low.

(2) Air in the oil

(3) Water in the oil

(4) Clog of suction filter
(5) High suction pressure
(6) Damage ofpiston shoe
(7) Installationcondition is no good
(8) Wrong coupling

(1) Replenish a tank with oil

(2) Checkpiping
Bleed the air in the

hydraulic circuit.
(3) Replace oil
(4) Clean or replace
(5) Correction
(6) Replace
(7) Correction
(8) Replace

4 Oil leakage (1) Damage of0 ring or packing
(2) Loosened plug
(3) Leaking from oil seal

(1) Replace
(2) Tight up
(3) Replace

Replace of oil seal

20



CUSTOMER

CONT NO.

NACHi

PARTS IJST OF WHEEL MOTOR

MODEL : PHV-4B-60***-(P)-10

NOTE.

IN THE PARTS LIST.

•DIV."A"MEANS. STANDARD PART.
( AVAIU^BLE AS INDIVIDUAL PART. )

•DIV."B"MEANS. AVAILABLE AS INDIVIDUAL PART.
•DIV."C-:^-"MEANS. AVAILABLE AS KIT.

NOT AVAILABLE AS INDIVIDUAL PART.

•DIV."BLANK"MEANS. NOT AVAILABLE

APPD DATE

CHKD

K'XmiUiA/)
Dec.15. 2005

WORKS NO. CHKD TOTAL-SHEET

NACHI-FUJIKOSHI CORP.
BY HEETS

JOB NO. DOCUMENT N

PL-PHV4B-003



INTRODUCTION

This parts list is shown the parts of model "PHV-4B-60**t-i0"

and "PHV-4B-60^*t-P-l0".

The parts of other model aren' t shown.

Model Code

PHV-4B-60*** - (*) (*) -ic

Design No.

Option Valve Code

R

S

None

With Serge Suppressor Relief Valve

y/ith Shock Less ftelief Vslve

v/ilhoul Serge Sappressor Rcliet Valve

or Shock I.55S Re I i e f Va Ive
Oplion Code

P : with ?dr<ing Brake

Hone : v/ithoul Marking Brake

C-ear Ratio Code

A 1/36.33

B : 1/47.53

Cede for Hyd. Motor DIsPlaceocnl (Lo/Hi ao-le)

' ^ "28. b/\7. 4 ciiiVrev

29. 7/13.3 cn'/rev
3<. 2/19. ! cnVrsv
35. 3/21. 3 cnVrev

2;

32

4:

- 1



- 2



(able /. REDIICTIOI^ GEAR GROUP
I'mMB-60**A-(P)-l0

T736:W
WHEEL MOTUR MODEL

GlArWlti'
F1IV-4B-60**B-(P)-10

No. DESCRIPTION
101 BODY
102 COVER
104 CARRIER 2
106 Bl GEAR
107 B2 GEAR
108 SI GEAR
109 S2 GEAR
liO RING
lit B2 PIN
112 THRUST COLLAR
113 0 SNAP RING
114 THRUST PLATE
115 THRUST PLATE

SLIDE RING116
117 FLOATING SEAT
118 0 RING
119 BEARING

120 NEEDLE
121 NEEDLE

22 THRUST WASHER
SNAP RING123

124 SNAP RING
125 SNAP RING
128 SPRING PIN
!29 0 RING
130 0 RING
131

132
0 RING
PLIG

133 PLl'C
134 HYDRAULIC MOTOR
137 NAME PLATE
138 PLUG
139 0 RING

(able CJ.
BODY SUB ASSY

CI

Tm
•(119)
nil)

BODY
SUB ASSY

BODY
lEiiRiNG
SNAiP'RING"

table C2.

CARRIER 2 SUB

C2

TTW
mi)'
riosT

•'(121)
Tf22y
(iisy

CARRIER 2

SUB ASSY
CARRIER 2
bT'gear'
sriiMR
Bf PTn"
needle"
•flroUSTWASHRR"
SNAP RING
SPRWrrN"

table C9-L

SEAL KITCREDi'CTWti GEAR)

C9-I

(vm
(T30)"
(I3iy

SEAL KIT
{REDUCTION GEAR)
0 RING

t) RING

oTm
0 RING

NACHl PART No. j Q'TY

FZD-8322-1-02

FZD-8090-1-06

MV55-204037
FZD-8090-1-10

FZD-8090-1-12
FZD-8322-1-13
FZD-8090-1-14

FZD-8090-1-15
FZD-8322-1-16

FZD-8322-1-17

FZD-8090-1-20

FZD-8322-1-23

RA-35

FZD-8144-1-34
GPF 1/8

GPF-1/4

GHB-4-8235

MVH-204037

GHS-500-1-8739

2sei

136
72

1

i 2

I

Isel

TT7

1 ^T)

Isel

r~ny
1 C3)'
i m

1 w
1 (ny

••{fi)
(4)
13)

Isel

(1)

~{2)
••(IF

NACHl PART No.

FZD-8322-1-02

FZD-8090-1-06

FZD-8090-1-09
FZD-8090-1-10

FZD-8090-I-I2
FZD-8322-1-13
FZD-8090-1-14
FZD-8090-1-15
FZD-8322-1-16

i'ZD-8322-t-17

FZD-8090-1-20

FZD-8322-1-23

RA-35

FZD-8144-1-34
UGPF-l/8

cf. table 4

CPF-1/4

CHB-4-8235

CHC-4B-2-8235

QTT

2set

136
72

Isel

TIT
1 (2)
"i riT

Isel

"07
i;'3)'
(IT

..

••(6)
...

m

GHS-500-1-8739 Msei

(I)
(2)
XT)

12)

— 3

DIV.

CI

C2"

C2
C2

C2

CI

C2
C2

CI
A.C2
C2
C9-1

C9-I
C9-I

C9-1

CI

C2

C9-1

REMARK

4 PIECES / I W

JIS B 2804 SIZE CE35 FOR SHAFT
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table 2. HYDRAULIC MOTOR
WHEEL motor model

No.
202
203
204
205
206

208
209
210
211

212

213
214
215

W
217

219
220
221
222

223
224
225
226
227

228
229
231

232

233
234
235

mm
DESCRIPTION

BODY 2
SHAFT
CYLINDER BARREL
VALVE PLATE
PISTON ASSY
SHOE HOLDER
BARREL HOLDER
SffASH PLATE
CONTROL PISTON
PIN
SPRING C
RETAINER
DISK PLATE
STEEL PLATE
BRAKE PISTON
SPRING B
RETAINER
BEARING
BEARING
BALL
OIL SEAL
SNAP RING
SPRING PIN
PIN
SCREW
0 RING
0 RING
0 RING
0 RING
RACK UP RING
RACK UP RING

CROUP
PHY-4B-60«**-l()

IIWOTTAMTNg B
NACHI PART No. j Q' T

PHV-4B-60***

••"wTTrTOKlNG"
-P-IO
bwe"

NACHI PART No. Q'TY
I

77. table 4

YB-5/8

PP-h7-8X|5
TH-[0X25

FZD-4671-1-26
FZS-2632- 27-2
FZD-49.54-1-17
FZS-2817-29-B-i
FZD-4954-1-20

YB-5/8

PP-h7-8X15
TH-10X25

DiV.

C4
C5
C6

C6
C6
C6
C6

C4
C6
C6
C6

C5

C3

C4.C9-2
C6
C3

C9-2

C9-2
CPT
C9-2
C9-2
C9-Z

REMARK

JIS B 1501 SIZE 5/8

WHEtL motor model
OPTION

PHV-4B-60**»-I0
inTMir'OTTNrMA

PHV-4B-60n*-P-10

riTHTAMWTO^^
No. DESCRIPTION NACHI PART No. s Q'TY NACHI PART No. 1 Q" TY DIV. REMARK

301 BODY 1 1 1 i 1 C3

302 SPOOL 1 i I C3

303 CHECK VALVE i 2 i 2 C3

304 SPRING GUIDE 1 2 1 2 C3

305 SPOOL 1 I i 1 C3

306 SHUTTLE SPOOL i 1 1 1 C3

307 SPRING VI i 2 2 C3

308 SPRING V2 2 2 C3
309 SPRING V3 1 1 I C3

310 PLUG 2 i 2 C3

311 PLUG 2 2 C3

312 PLUG 2 1 2 C3

313 CHOKE 2 i 2 C3

314 RING 2 1 2 C3

315 PLUG 7 i 7 C3

317 0 RING 2 2 C3.C9-2

318 0 RING 2 i 2 C3

319 0 RING 9
I **

2 C3.C9-2

320 0 RING 1 2 2 C3,C9-2

321 CHOKE 1 I 1 C3

322 CHOKE 1 i 1 C3

323 PLUG 2 i 2 C3



mm.motormmiPHV-4B-60*»*-10
liTHO'nr^mmrrar

PilV-4b-60*M-MO

(ableC3.
BODY/SUBASSY

No.DESCRIPTIONNACHIPARTNo.Q'TYNACHIPARTNo.Q'TYDIV.REMARK

C3
BODY1

SUBASSY
MHB-2B-EA-8645IselifflB-2B-EA-8645IselC3

(222)BEARING(I)(1)
(226)
WiT

'SPRi'NGPTR
"Mdy"T

(I)(1)
(!)•

(302)SPOOL(1)(1)
(303)

•••(3W
CHECKVALVE

••sm]iiG"'GuioE'''
--(2)

T2)'
(2)
i:2T

(305)"SPOOL(1)(1)
(506)

••(307)"
SFifU'ffi.ESPOO'L

••SPIFNC'VI
—(1)

m
(1)
(2)

(308)SPRlfGvr(2)(2)'
(309)Springy3(1)(I)
(310)PLUG

-(2)(2)
(311)PLUGay•"T2)'
(312)PLUG(2)(2)
(313)CHOKE(2)(2)
(314)
"(si's)'

RING(2)(2)
PLUG(?)•(7)

(317)0RiNG(2)(2)
(318)

••(3r9)'
0RING

"O'Rl'NG-
(2)
m
T2)"

(2)
(2)
(2)-

-

(320)
•••(32(T'
•(322)

••(323)

0RING
CHOKE

•"CHOKE
(I)

...

(1)(1)
PLUG(2)(2)

(ableC4.

BODY2SUB

C4
BODY2

SUBASSYMVD-2040001IselMHB-2B-2-4954|iselC4

(202)BODY21(1)(I)
1(U (211)COM!PISTON

....^j,...

(224)OILSEALi(1)1(1)
(ableC5.

SHAFTSUBASSY

C5
SHAFT

SUBASSY
MHSH-2B-4954Msec 1^nlSH-2B-4954|IselC5

(203)
^221)'

SHAFT1(1)
1(iT

1(1)
-

BEARING
tableC6.
CYLimifBARRELSUB

CGCYLINDERBARREL
SUBASSY

MHCB-l-2632iseiMllCB-2-2805IselC6

(204)
(20S5"
cm

CYLINDERBARREL(1)(1)
Valveplate(1)

("9)
(1)

PiSfONASS'Y(9)
(208)"SHOEHOLDER(1)Til

(i)'
(3)"

(209)
(mr
(21^

BAffiHOlDER(I)
m

-

PIN

SPRINGC(i)(I)
(214)RETAINER(2)

Ci)"
(2)

(225)SNAPRIN(;"•(1)
(ableC9-2.

SFJLKIT(HYDRAULICMOTOR)

C9-2
SEALKIT

(HYDRAULICMOTOR)MVS-204000IIsclMVS-20400P1IselC9-2

(224)
••(229)'
T2ai')
\n'i)
•(2;l3y
('2:1»)
inii)
crifj

OILSEAL
0iriR(;

•o'
uTn'S'd
niUM;
IjACKisFRiw
McKitr'¥)K(;
I'nuMr
I)K1N(.

:iL).

t(2")
-

!(i)
iCi)
\m
i(!i
1(IT
!T!)
iar
!(2)
i
1tL'}

--

-

i(':)•
if^T
^ii)

—

7



table 4. HYDRAULIC MOTOR DISPLACEMm

MODGL
HYDRALIIC MOTOR

DISPLACEMENT

Lo/Hi [cmVrev]

hydhaulic motor SWASH PLATE

NACHI PART No. |Q'TY NACHI PART No. IQ'TY
PHV-4B-60IU-10

28.6/17.4
PMV-2B-2917-EAH-8645A 1 FZD-4266-3-10 1 1

PHV-4B-601U-P-10 PMV-2B-2917B8-EAH-8645A | I
PHV-4B-602U-I0

29.7/18.3
PMV-2B-2918-EAH-8645A 1 FZD-4658-1-10-2918 | 1

PHV-4B-602U-P-10 PMV-2B-2918B8-EAH-8645A i I
PHV-4B-6032#-10

34.2/19.1
PMV-2B-3419-EAH-8645A 1 1

FZD-4660-1-10-3419 | 1
\PHV-4B-6032*-P-l0 PMY-2B-3419B8-EAH-8645A j 1

PHV-4B-604!*-10
35.3/21.3

PMV-2B-3521-EAH-8645A | 1
FZD-4342-I-IO-3521 j 1

\PHV-4B-604I4-P-10 PMV-2B-3521B8-EAH-8645A | 1

8 -



CUSTOMER

CONT NO.

NACHi

PARTS TJST OF WHEEL MOTOR

MODEL : PHV-4B-60***-(P)-10

NOTE.

IN THE PARTS LIST,

•DIV."A"MEANS. STANDARD PART.
( AVAILABLE AS INDIVIDUAL PART. )

•DIV."B"MEANS, AVAILABLE AS INDIVIDUAL PART.
•DIV."C$^"MEANS. AVAILABLE AS KIT.

NOT AVAILABLE AS INDIVIDUAL PART.

•DIV."BLANK"MEANS. NOT AVAILABLE

APPD DATE

CHKD

K'Xminik/)
Dec.15. 2005

WORKS NO. CHKD TOTAL-SHEET

NACHI-FUJIKOSHI CORP.

JOB NO. DOCUMENT N

PL-PHV4B-003



INTRODUCTION

This parts list is shown the parts of model "PHV-4B-60=^+t-l0"

and "PHV-4B-60=^**-P-l0".

The parts of other model aren' t shown.

Model Code

PHV-4B-60***-(*) (*)-lG

Design No.

Option Valve Code

R

S

None

wilh Serge Suppressor Relief Valve

v/ith Shock Less Rel icf Valve

v/ilhoul Serge Suppressor Relief Vaive

or Shock Uss Re I i c :• Va Ive
Option Code

P ; y/ith Pdrong Brake

Hone wilhoiit Marking Brake

Gear Ralio Code

A : 1/36. 30

B : 1/47.33

Cede (or Hjd.Molor Oisplaceuenl(Lo/Hi mode)

11 : 28. 6/1V. 4 cmVrev
2; : 29. 7/13. 3 ciaVrev

32 : 34. 2/1 9. ! csiVrev
4; : 35. 3/21.3 cKiVrsv
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table I. REPnCTJOH GEAR GROUP
WHEEL MOTOR MODEL

GHarWio"
Mb-60**A-
—l73TgO'

(P)-io

No. DESCRIPTION
101 BODY
102 COVER
104 CARRIER 2
106 Bl GEAR
107 62 GEAR
108 SI GEAR
109 S2 GEAR
no RING
II B2 PIN

THRUST COLLAR112

0 SNAP RING13

14 THRUST PLATE
THRUST PLATE115
SLIDE RING116
FLOATING SEAT117

118 0 RING
119 BEARING
120 NEEDLE
121 NGEDLE
122 THRUST WASHER
123 SNAP RING
124 SNAP RING
125 SNAP RING
128 SPRING PIN
129 0 RING
130 0 RING
131
132

0 RING
PLIG

133 PLl'G
134 HYDRAULIC MOTOR
137 NAME PLATE
138 PLUG
139 0 RING

table Cl.
BODY SUB ASSY

Cl

TTW
TiT9)
(124)

BODY
SUB ASSY

BODY
BlOiRiNG'
SN.AP RING

table C2.

CARRIER 2 SUB

C2

Tm)
mm
Ti08)

11255'
(1'285

CARRIER 2

SUB ASSY
CARRIER 2
B2 GEAR
31 GEAR
B2 PIN
•Reedle
Timurf '̂ffASHRR
SNAP RING
SPRING PIN

table C9-I.

SEAL KIKREDl'CTIOH GEAR)

C9-I

TTW
(130)
(i3iy
(i.fgT

seal kit
(REDUCTION GEAR)
0 RING

OT|\G
o^rTng
0 RING

NACHI PART No.

PZD-8322-I-02

FZD-8090-1-06

MV55-204037
FZD-8090-1-10

FZD-8090-1-12
FZD-8322-1-13
FZD-8090-I-I4

FZD-8090-1-15
FZD-8322-1-16

FZD-8322-1-17

FZD-8090-1-20

FZD-8322-1-23

RA-35

FZD-8I44-I-34
GPFl/8

GPF-1/4

GHB-4-8235

MVH-204037

TTf

2set

136
72

T

2

1

Iset

"TO
-T2y
in

Isel

"TIT
m

••(•iy
r3)

m
(4^

GHS-500-1-8739 | Isel

(0

(I)"
(2)

p1IV-46-60*»B-(P)-i0
"i74t:t3""" -

NACHl PART No.

FZD-8322-1-02

FZD-8090-1-06

FZD-8090-1-09
FZD-8090-1-10

FZD-8090-1-12
FZD-8322-1-13
FZD-8090-I-I4
FZD-8090-I-15
FZD-8322-1-16

FZD-8322-1-17

FZD-8090-1-20

FZD-8322-1-23

RA-35

FZD-8144-1-34
1 Igpf-i/8

cf. table 4

GPF-1/4

CHB-4-8235

GHC-4B-2-8235

TTY
I

2set

136
72

Isel

"OT
(2)

•••10

Isel

TT7

••(0

im
"W

•~(4)

(3)

GHS-500-1-8739 1 Iset

(1)

"(ll
12)

DIV. REMARK
C1

C2

C2

C2

C2

Cl

C2
C2

4 PIECES / I SET
Cl
A,C2 JIS B 2804 SIZE CE3.5 FOR SHAFT

C2
C9-1

C9-1
C9-1

C9-1

Cl

C2

C9-1



m

in

fn CN'

CN

4
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table 2. HYDRAULIC MOTOR CROUP
WHEEL motor model

OPTION
PHV-4B-60***-

frTiliDTTMTNG
No.
202

203
204

205
206
208

209
210
21

212

213
214

215
216
217

219
220
221
222

223
m
225
226
227

228
229
231

•m

233
234
235

DESCRIPTION
BODY 2
SHAFT
CYLINDER BARREL
VALVE PLATE

PISTON ASSY
SHOE HOLDER
BARREL HOLDER
SWASH PLATE
CONTROL PISTON
PIN
SPRING C
RETAINER
DISK PLATE
STEEL PLATE
BRAKE PISTON
SPRING B
RETAINER
BEARING
BEARING
BALL
OIL SEAL
SNAP RING
SPRING PIN
PIN
SCREW
0 RING
0 RING
0 RING
0 RING
BACK UP RING
RACK UP RING

NACHI PART No.

YB-5/8

PP-h7-8X15
TH-tOX25

TU—
brake"
TTY

1

PHV-4B-60***
WlTrFWlM

-P-IO
mm"

NACHl PART No. Q TY

I
cf. table 4

I

FZD-4671-1-26
FZS-2632-27-2
FZD-4954-1-17
FZS-28j7-29-B-l
FZD-4954-1-20

YB-5/8

PP-h7-8Xl5
TH-10X25

DIV. REMARK
C4
C5
C6

C6
C6
C6
C6

C4
C6
C6
C6

JIS B 1501 SIZE 5/8
C4.C9-2
C6
C3

C9-2

C9-2

C9-2
C9-2
C9-2
C9-2

table 3. BODY I ASSY CROUP
WHEtL motor model

OPTION
PHV-4MO***-lO

rrTHOUrTAlRKTNrBM^^^
PHV-4li-60+**-P

wTfiiTAMrrB
'-10
mm

No. DESCRIPTION NACHl PART No. = Q" TY NACHl PART No. Q'TY DIV. REMARK

301 BODY I 1 1 1 C3

302 SPOOL 1 1 1 C3

303 CHECK VALVE 2 2 C3

304 SPRING GUIDE 2 2 C3

305 SPOOL 1 i 1 C3

306 SHUTTLE SPOOL 1 1 1 C3

307 SPRING VI i 2 2 C3
308 SPRING V2 2 C3
309 SPRING V3 1 1 C3

310 PLUG i 2 i 2 C3

311 PLUG 2 1 2 C3

312 PLUG 2 1 2 C3

3l3 CHOKE 2 2 C3

314 RING 2 i 2 C3

315 PLUG 7 i 7 C3

317 0 RING 2 2 C3.C9-2

318 0 RING 2 1 2 C3

319 0 RING 2 i 2 C3.C9-2
320 0 RING 2 2 C3,C9-2
321 CHOKE 1 1 C3

322 CHOKE i 1 i 1 C3

323 PLUG 2 i 2 C3



MOTORMODEL
"omiDr•

lableC3.
BODYISUBASSY

No.

C3

1222)

(300"

(3035"
rm
(3051
aoii)'
•(307T
wm

TfioT
miT
•(3T2T
(sm
•(314T
13155
(silT

••(318)
(319)
(320)

(322)

DESCRIPTION
BODYI

SUBASSY
BEARING
SmNG?W
BODfr
spoor
C¥Er\TOE""
smNrcuM"
SPOOL"
SHUttiFSPOOL"
SPirNG'Vl'
SPRil«G"V'2'
'Mnc'v's'
PLIIG
PUj(r
•?lOg
CHOKE
RING
PLUG
0RING
0RING
0RING
0RING
CHOKE
CHOKE"
PLiJG"

tableC4.
BOOY2SUB

C4

T2M
(2T1)
i2Hy

BODY2
SUBASSY

BODY2
COiiJTRi3r"PIST(3N'
OILSEAL

lableC5.

SHAFTSUB.455/

CS

TW
(221)

SHAFT

SUBASSY
SHAFT
BEARING

(ableC6.
CYiiSDERBARRELSUB.455|-

CYLINDERBARREL
SUBASSY

Cf>

(204)
(205)
Tim
(208)'
(2ii»9)'
T2T2y

T^y

CYLINDERBARREi,
VEvrPLATr""
PfSiraNlSSf
•pFHOlDBr"'
"barM'i^olMr
PIN
•SPi^INC"C"
RETAINER"
SNAFR'/NG

lableai-2.
SEALKIT(HYDRAULICMOTOR)

C9-2

TZ24T
(229)
Tijai')

{i>^3y
nw
(Jinn)
Yiini

SFMKIT
(HYDRAULICMOTOR)
OILSEAL ....

yrTK(;
ifinNG
01(1m;
BACKiipidNG
HACKlip¥1KG
(iluKi:
I)iuNii
n'iiivi.

PHVHB-604M-10

•flTHWTTMmCliRME"

NACHIPARTNo.

MHB-2B-EA-8645

MVD-204000

MHSH-2B-4954

MHCB-1-2632

MVS-204000

TTY

Iset

Tiy
Til
j\)
(1)

••{•2y
T2)-
Ti)
TO
T2)
T2y
•(l)'
J2j

T-2)-
T2)
j2y

xn
12)
T2)
T2)
T'2y
TiT
TiT
J2I

Iset

TO
Ti")
Ti)

iset

TTT
TiT

Isei

(I)
TiT
T9)
TiT
Tiy
T3T
(T)
(2)

"Ti"y

PllV-4B-60*«-P-l0

TlTOAE'lirMArE"

NACHIPARTNo.1Q'TYDIV.

MHB-2B-EA-8645jlse(C3

iry
TiT
TiT
To
(2)

T2)
TiT
TiT
"m
Jf)
(1)

12)1
W

(2)
(2)

T2T
-(2)
(2)

"(27
TiT
To"
T2T

MHB-2B-2-4954llselC4

-2B-4954

MIICB-2-2805

MVS-20400P

7

TTT
TiT
(I)

IselC5

TTT
CT)-

IselC6

(I)
(1)
T9T
TiT
TiT
w
T\T
•T2T
Til

IselC9-2

nil
i!!)" -Qj

•TiV ..

TiV
n)

~w
12)

(2)

REMARK



fable 4. HYDRAULIC MOTOR DISPLACFM^IT

MODEL

HYDRAUI.IC MOTOR
DISPLACEMENT

Lo/Hi [cmVrev]

HYDRAULIC MOTOR SnSH PLATE

NACHI PART No. Q'TY NACHI PART No. Q'TY

PHV-4B-60IU-I0
28. 5/17.4

PMV-2B-29I7-EAH-8645A 1
FZD-4266-3-10 1

PHV-4B-601H-P-I0 PMV-2B-29I7B8-EAH-8645A I

PHV-4B-602U-10
29.7/18.3

PMV-2B-2918-EAH-8645A I
FZD-4656-I-10-2918 1

i
PHV-4B-602U-P-10 PMV-2B-2918B8-EAH-8645A 1

PHV-4B-6032*-I0
34.2/19. 1

PMV-2B-3419-EAH-8645A 1
FZD-4660-1-10-3419

i
1

PHV-4B-6032*-P-10 PMV-2B-3419B8-EAH-8645A 1

PHV-4B-604l*-l0
35.3/21.3

PMV-2B-3521-EAH-8645A 1
FZD-4342-i-IO-352l 1

PHV-4B-6041*-P-10 PMV-2B-3521B8-EAH-8645A I

8 --
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PRECAUTIONS

Thank you very much for buying the NACHl products.

This Instruction Manual is describing the installation • driving

precautions and the operational principle of the PHV series wheel motors.

Please read this manual before using the product and keep preciously.

-1-



'or safety usage (Obey surely)

With this instruction manual, to protect the accident by mis-usage, precautions

are described as follows.

•By ignoring the precautions, the degree of danger or damage with incorrect handling

are described below.

!\ Danger This type of precaution indicates a condition in which incorrect
handling creates the iroraediate risk of death or serious personal

injury.

A

A!\ Warning This type of precaution indicates a condition in which incorrect
hanfiling creates the risk of death or serious personal injury.

A Caution This type of precaution indici^/ros acondition in which incorrect
handling creates Lrf risk of personal injury or raalcrial damage.

Request This type of precaution indicates a condition in which understanding

creates the sar-^'y usage of nsoLor.

[Obeying items are showing ."'tI owing draw'rns.

0
Mark is prohibition

A
Mark is caution

0

0

A

A

Mark shows prohibition action.

Within this mark or near to this mark shows

concrete prohibition content.

Mork shows leading caution content.

Within this mark or near to ihis mark shows

concrete caution contonl.

-2-



'or safety caution (Obey surely)

Wamiog : To avoid clip accidlen"t

Touching a moving motor makes injury.

Don' t insert a finger or tool from opening space.

Iig ' Parevention f i r* e

Hydraulic equipment uses hydraulic oil. Usual hydraulic oil

is inflammability (Flash poinl is it is dangerous

if there is a JTire or high temperature object near by.

Especially fog situation hydraulic oil easily ignite,

it is necessary pay caution.

L'se ihe suitable hydraulic oil, and confirm no overflow

and no leakage of hydraulic oil.

Warning : Caution for- "boreakage oar

buDTS't under high paressur

'Following usage leads the hydraulic equipment breakage or

burst and blowing up high pressure oil etc, very dangerous

^situation. Don' t do absolutely.

All hydraulic equipraenl are not used exceeding max. operating

pressure which is designating in the catalogue and instruction

iDfliiual.

Select the suitable piping and coupling #hich is fit the system.

Use the designated seal and bolt.

Don' I install in the abnormal vibration and acceleration

deed era linn place.



Catj t i ori Usage

oil I

Confirm

The hydraulic oil effects big influence about the hydraulic

equipment operation, efficiency and reliability.

Use the high quality petroleum hydraulic oil ISO VC 46 or equivalent.

Use the hydraulic oil within the suitable range of temperature

coefficient of viscosity.

•Pay altcTition carefully not to drain the oil to outside.

•By any change the oil drain to outside, not to leave it,

wipe up immediately.

• Discharging the oil to the sewage makes the cause of environment

polluiion and fire. And dralnins to ihr? floor nake.s si ijipcry and v«ry daniscrous,

Request : Unpacking tendearly

•The hydraulic equipment is generally heavy and precision parts.

Taking out from packago lreHt55 carefully and do not hit and

drop, this is the cause of breakage and damage.

• Don' t life up by hand the products weight over 20kgf.

Tl may the cause of injury or accidenr.,
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MODEL CODE
PHV-48-6 0 * * fc - {♦)

2. SPECIFICATIONS

{*) - 1 0
TZ

)

Del its No.

Option Vilv« tide

R : ullk s*rje Sup»rtttir Rtllir Ytlve
S ; filk Slitct Lest Eellif Vaht

l«nt : Tilkoil OpIIo« Vi)«(

Or lift Code
P : filh Ptrkfai firiVe

NoBt : Pirklnt Brail

(i3) Gttr r«li« codi
A :

B : 1/47.53

(•]) Codi lor B}4.Uo'.or Oisplieeae«t(Mi lada)

III) Ce4i lor BjrMJolor ditfil&ccBiaUle iide)

Uo4e) Ko.

SPeCIFICATIOH (THEOR[TICAL} U*li3) (ll4l<() lX»ieSI (liUH MMiT)

Code lor li/4. Uoter
Oispl&ccDeat Code lor

Gear Ratio
f i nal

Oisplaceeeil
U&i.

Pressere

Uax.(glrvl Ter^ie
(Iktordical.Lo lodt) Uax.

f lo«

Uas.Oitpil Spied
(Tketrellcat. Hi lode)

Option

Parfcios Brake
Tarqoe

L« node Hi node Kiticiilliit 'Ciitnsoiii nil! (tlir > Hid.lolor »<cl Vilor ' Nyd.Votar

Mdi'.ij] ci'/riv «ede:«2[<iVrn code:i3| rille lo •odojul at<i UPa H-d J N'n L/n 1 n Bin*' [ nin"' N-a 1 N-n
PBV-4e-40llA-(PI-LO 1

1 , 2S.6
1

1 1)7.4 A ll/)(. ii 1052. 5 1 (40.3

}(.5

(4100 1 (n.i) 1 ll»2) 317( 1

PHV-48-&01l8-(P)-lC i Jl/47.53 135J.4I IJJ.O moi) 1 (53.!) 1 ()0») 4102 1
PHV-4e-6021A-(P)-lO 1

2 1 29.T
1

1 11}.3
1

A 11/36. BD 1093.11 (73.4 (Ui!) 1 (41. t) 1 <23)2) 317( 1

piiv-4e-602ie-(p)-io 8 jl/4T.i3 14)1. i| t(9.) (5504) 1
! 111?

(5(. 5) (5 1 (1019) 4102 !

PIIV-4e-603]A-(P)-ll 1
3 1 34.:

1

1
2 1 111

1

A U/3(. «e 125S. (1 7M.1 (4(01) 1 (45.71 1 (]352) 3171 1

PHY-4e-6032B-(P)-H 6 Jl/47.53 i«2s.s; m.i 1(331) ; (H.« 1 (30S9) 1102 1
PKV-4B-S04IA-(P)-H 1

4 1 35.3
"

1
1 1 21.3

A 11/36. BOlj 1291.01 113.1 (5065) 1 (iM) 1 (23t2) 317i 1

PHV-4B-bD4)8-(P)-lD 8 Jj/47.m1i677.«; I812.4 1(542) ; («.l 151.31 ; (2117) g 410} ;
Rol«l : U(c Ikii wheel lolor within the kereinbelore ' SPECIFICATION'.

Mole2 : Ue hereiRl)eterc ' S(>ECIF ICATION' is tbeorellcal rahe. Real Tor<ive at IDiift'MLc) skoultf b« approilnste 8SX of Thearellcal Toreie.

flea! Spied at, HI (P< 10. 3UPa) thoild «« approxiaate 96X of lliecrelical Speed.

Hoto3 : Uax. Prisiire Is 24. i UPb.

Ncle4 : Uat.Oitlpvl locqoe is 6S)3 N-b. aowtter. the valee in ( ) it United by Uax. Prestir«.

'loierailteRl' aeaos I tss than 7X oT operating tise.

ftoleS : Uax.flo> is (0 t/nin. Hi)«ever. the vshe io ( ) is liniltd by Uax.O«lp»t Spetd(lheil Dolor or H)d.Motor).
Ko\e( : Vix.O«lMi Speed it 6S aii'MWhetl MoUr).3SeO cii"{Hrd. Uolor).

Havevtr. the valae in I ) 1$ ll*lled by Ubx.Hov or Uax.Ootttt Speed{Whee 1 tlotor or Hyd.Uolor).
Heie7 : corking Brake Torque (Hyd. Uot^r) it St. 3 )!•».

Tfttrerore. Parking Brake Torque (Whee1 Uolor) is dlKe.'eiit value between Gear Ratio 'A(l/3i.i0)' aid '8(1/47.531'.
(IgleS : Toa can stitcl 'Option Valve'. Il»waver, ihls drtwr^ is shown the whie) ao<«r withool Option VsUe
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5. OPERATION
PHV series wheel motors cons isl of a hydraul ic molor

speed reducer "Rolaling par Is."
'Fixed parts" and a planelary gear

5.1 REDUCTION GEAR SEaiON

I). Funclion

The speed reducer of PHV series wheel motor is a simple planelary gear type wilh two
stages. The high output speed of the hydraulic molor is reduced lo low speed wilh

high torque.

2). Operation

The s2 gear is attached lo the hydraul Ic molor shaft,

and the s2 outpul speed is reduced between the gears
( s2, b2, a2 ) as a firs I stage speed reducer.
The reduced output speed of this first stage is

reduced again between ihegears (si, bl, al ) which
are connected lo the carrier2 wilh the spline.

This reduced output speed of (he second stage is
transmitted lo Ihe body case "Rotating parts"
Ihrough the inner gears ( al, a2 ) and drives the
machine.

The gear ratio of 2 stage simple planelary speed
reducer is calculated using the following formula.

R =
Zsi Zs2

Zsi+Zai Zs2+Za2

Note Z** : Number of teeth

Wilh the PHV series wheel molor, Ihe body case

rolaling, so the gear rallo is:

R' =
1

1 • 1/R

8-

Rotating parts

ifUJ

Fig.3

Carrier2

\ 2 stage planetai
speed reducer



5.2 HYDRAULIC MOTOR SECTION

1). Funclion

This hydraul ic oiolor is an axial pislon lype, and changes the hydraul ic energy suppi led
froDi the pump to the rotary oiolion.

2). Structure

Shaft

S2 gear is united motor shaft or
.Connected to motor shaft with spline

Piston d)

Swash plate ®

Fig.4

Cylinder barrel 0

Valve plate

A port

B port

Through a hydraulic valve, the pressurized oil is supplied to Ihe valve plate <D.
When the pressurized oil is suppI ied to the (A) port, Ihls pressurized oi I pushes the piston
(D in the cylinder barrel (D. This pushing force is changed to the rotational power by the
swash piale 0 and transmitted to the shaft (H) which is connected lo the cylinder barrel
<i) with the spline. The return flow from the cylinder port is going out through the (B)
port of the valve plate d). To reverse rotation, pressurized oil is supplied lo the (B)
port and returning oil exits through ihe (A) port.

-9-



3). 2 speed nolor operation

The swash plale, which has I and II surface in Ihe opposite side to the shoe sliding
surface, is supported by the 2 balls which are fixed to the body 2.
Since (he balls are located in the eccentric position, in the low speed range, the I

surface is faced to the body 2 by the oil pressure in the pislon and the spring force
in the cylinder barrel. The swash plale angle is a (Max. capacity).
When the speed change lever is changed, Ihe pressurized oil is led to the control chamber
which is made by the stopper ring and the control cylinder.

The coniro) cylinder moves forward until the I! surface of swash plale is in contact
with the body 2, and the swash plale angle becomes i3.

The motor capacity is made small.

When an engine is stopped, Ihe control chamber is led to the lank port and the swash
plate position comes to the low speed one by the spring force. Starling position is
always in the low speed.

Plale
\ Shoe

8ody2

Ball

I sirltce

Low speed

Fig. 5

Plstoo

Sprii?

Cyliniler barrel

Control cliaDber

Control piston

-10-

High speed

Fig.6

Pressort oil



5.3 HYDRAULIC VALVE SECTION

I). Counter-balance valve

When the pressurized oil Is supplied from the (A) port, the pressurized oil opens Ihe
check valve (D and flows into the hydraulic molor inlet (A' ) port. At the same lime,
Ihe pressurized ol 1goes through the oriflee (C) into (he chamber (D), pushes the spring
@ and moves Ihe spool (2) lo right. Then the relumed oil from the hydraui ic molor flows
into the (B) port, goes Ihrough area (E) and drives the hydraulic molor. When ihe
pressurized oi 1 is supplied from the (B) port, the hydraulic motor rotates in reverse.
Even Ihe pressurized oil of the (A) port is shut off, the hydraui ic motor tries lo rotate
by inertia force. When the pressurized oil from the (A) port is shut off, the spool
(D tries to return lo left by Ihe spring0 force. Al (his time, the oil in the chamber
(D) tries (o go ou( to the (A) port through (he orifice (C), but due to tbe throltle
effect of orifice (C), the spool (D speed is reduced. With the orifice and notches on
Ihe spool, (he returned oil is controlled gradually and the hydraulic motor slops
smoothly.

Fig.7

-11-



5.4 PARKING BRAKE SECTION

1). Slruclure

The parking brake fixes Ihe oulpul shafl of hydraulic molor mechanically while Ihe
wheel molor is slopped. And il is applied auloniallcal ly in the following fashion.
When Aand Bporls are nol pressurized, Ihe brake piston ® is pressed in the direct ion
(shown as arrow:Fig. 7) by Ihe spring (|). Then Ihe disk plate 0 which is fixed to
the cyl inder barrel (D is held between the sleel plale (D which are fixed to the body
2 (!) and the body 2 d). As a resul I, with the fricl ion of these plates, Ihe cyl inder
barrel ©and Ihe hydraulic motor are unable to rotate. (Fig.7)

Fig.7 Fig.8

When Aor B ports are pressurized, Ihe oi 1 is lead to chamber © shown in Fig.8. Then
the brake piston CD' is moved to the di reel ion (shown as arrow:Fig. 8) against the force
of spring (2). As a result, the disk plale 0 is released from the steel platp and
Ihe body 2 (D, and Ihe cylinder barrel (I) can be rolaled. (Fig.8)

-12-



6. HANDLING

6.1 MOUNTING

1). Sprocket pilot dimension A Body pilol dimension B

^J180h8.§.0230 h 8.2.,7,

Fig.9

2). When installing Ihe motor to the machine and/or allaching the sprocket to the motor,
do not force the sect ions and/or sir ike them wi ih a heavy object as damage may resul 1.
The best method Is to use the mounting bolls as a guide and slowly slide it into

place.

3). Use the specified bol Is ( equivalent grade 12.9 or higher ) for mounting the motor
and the sprocket, and tig fiten using the following torque.

Bolt size Torque

Ml4 147 lo 176 N • DillS to 18 kgf •ml

6.2 PIPING

1). The installation drawing shows Ihe motor piping. Pay attention to the rotating
direction and piping.

2). When shipped, rubber plugs ( or sleel plugs for drain ports ) are attached lo the
piping ports. When piping, pay atlenllon as not lo introduce dirt or welding scale
into the ports.

3). One of two drain ports is used as a drain line. Use the upper side port, and fill
with 100cm' of hydraulic oil, then connect the piping.

4). The permissible drain pressure is limited by the oil seal. Therefore, pay attention
to the size of drain piping so that the drain pressure does not exceed the limit
especially in a low temperature environment. The permissible drain pressure is 0.3
MPa ( 3 kgf/cm' I (Rated ) and 1.0 MPa ( 10 kgf/cm^ } ( Peak ).

5). Fine filtration prolongs the hydraulic system life and ensures high reliability.
Install a lOjizm filler, or belter in Ihe circuit.

-13-



6.3 GEAR LUBRICATING OIL

1). Use diesel engine oil SAE-30-CD or equivalent as gear lubricaling oil.
( When shipped. Idemilsu Apoloil Diesel Molive S-330 is used. )

2). Any recommended gear oil can be used, but drain old oil complelely, and do nol mix.
3). When shipped, gear box is pre-filled. Take Ihe following sleps lo refill. All plugs

are sealed by 0 ring.
a) Remove Ihe oil supply, discharge port plugs and (he level check port plug.
b) Fill the oil from the oil supply port up to the "LEVEL." (about lOOOcm^)
c) Screw the oil supply, discharge port plugs and the level check port plug.

tightening torque

oil supply, discharge port plugs 46~51 N-m

level check port plug 12--18 N-tn

Oil supply port

G3/8
Oil level check port

Gl/8

Oil d i scharge port

G3/8

4). Gear oil amount: 1000 cm'

5). Gear oi1 change period
First change:

Second and after:

Fig. 10

200 hours or 2 months

1000 hours or 1 year

6.4 GENERAL PRECAUTIONS

1). Always pay attention to oil leaks and loose bolls, detect and correct these problems
as soon as possible to prevent damage lo the motor or machine. Making a check sheet
is recommended.

-14-



Kubofro

INDUSTRIAL DIESEL ENGINE

KUBOTA 05 SERIES (3-cylinder)

RATED POWER

18.5kW@3000rpm

Photograph may show non-standard equipment.

FEATURES and BENEFITS

Emissions

Kubota 05 Series, the compact multi-cylinder liquid cooled
industrial diesel engines, complies with EPA Tier 4
emissions regulations. These are most stringent emissions
regulations in the world In this class.
Kubota engine less than 19kW meets emission standards
over the NRTC and also meets the NTE requirements.

Durable Power
The Kubota 05 Series Is an established leader in Its

horsepower range and has been the preferred power
source of various industrial equipment manufactures.

EPA TIER

D1105-E4B
PERFORMANCE CURVE

1600 1800 2000 2200 2400 2600 2800 3000

ENGINE SPEED [rpml

Clean and Quiet Power

o
255 ^

Kubota's original E-TVCS(Three Vortex Combustion System)
has been further improved tor better emissions.

Option
A variety of engine accessory options is also available.



KUBOTA 05 SERIES D1105-E4B

GENERAL SPECIFICATION DIMENSIONS

Displacenient I

Combustion System

intake System

Maximum Speed

Gross Interm ttent

Direction of Rotation

Oil Pan Capacity

Starter Capacity

Alternator Capacity

Length

D1105-E4B

Tier 4

Vertical 4-cycle Liquid
Cooled Diesel

78.0 (3.07)

78.4 3.09)

1,123 68.53

Naturally Aspirated

Counterclockwise Viewed on
Flywheel

5.1 (1.35)

12-1.2

12-40

497.8(19.60)

396.0 (15.59)

608.7 (23.96)

233.5 (9.19)

93.0(205.0)

'Specification Is subject to change without notice.
•Ou^ut: Gross (ntermittent SAE J1995
'Oty weight is according to Kubota's standard specification.
When specification varies, theweight wlii vary accordirtgiy.

KUBOTA ENGINE AMERICA
505 Schelter Road Lincolnshire, IL60069
Phone: 847-955-2500 Fax: 847-955-2501

www.l(ubotaengine.com

KUBOTA CANADA, LTD
590014th Avenue, Markham, Ontario L3S 4K4
Phone: 905-294-7477 Fax: 905-294-1554

497.8 M9.60i

f

62.0 (2.44)

396.0 15.59

194.0 (7.64)

200.0 (7.87)

For Earth, For Life
Kuboho

7/25/2013-KEA2044



PARTS LIST (ADD ONS) D1105-E4B-KEA-1

SRF 79000436 Radiator Kit

ENG 2FW-E2 Air Cleaner

MIS 68378 2 In Cobra 90

SRF 23000272 Mounting Kit

SRF 81500001 Overflow Bottle

KP 66706-55120 Key Switch

DON M045193 Muffler

MPY 760-AF30-12V Tattletale-30 Sec Delay

MPY EN204SG12 Enuciator

KP 15876-74152 Spacer

KP 51601-37670 Temperature Switch

MIS CEC-SKYLIR-HARN Engine Harness

2 MIS 39050-2 Cable Stop

2 KP 15371-11252 Band, Muffler

1 CAR AFK102 Ex Flange

3 KP 16271-03450 Cylinder Bolt

1 KP 16616-11620 Air Cleaner Hose

1 CAR nK-S5-ET Ex Tube, 90

1 TP 50756 Isolator for Radiator Support Bracket

1 LOF 550-1000-35 Tach

SRF 68980218 Overflow Hose

1 KTR KTR-B1-S5 Drive Flange

1 KTR KTR-HSG-B1-S5B Housing

1 KTR KTR-42-A-2-S37 Drive Hub

1 SUP PAL-40-40 Pallet



SRF 22100076 Rear Legs

STN 36691 BP Fuel Filter

CAR K05-SLSFB-001 Fuel Filter Brkt

CAR nK-S5-ER EXH. RING

KP 15852-52850 Cover Plate

KP 1G662-52030 ELEC. FUEL PUMP

MIS POWERED-BY-KUBOTA DECAL

STN 38564 ONE SHOT

KP 800DECAL DECAL



Dn05-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 13/09/2016

ILLUSTRATED PARTS LIST
LISTA DE PIEZAS

LISTE DES PIECES

MODEL

molli D1105-E4B-KEA-1
DIESEL ENGINE
MOTOR DIESEL

MOTEUR DIESEL

'<ubo^o
97B98-84410
SEPT

SEPTIEMBRE 2013
SEPTEMBRE



D1105-E4B-KEA-1 -> ENGINE -> 000100 CRANKCASE ## D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

1G324-032-11

020

120 \

i

110
/ 030

interchangeable =. Not Interchangeable Nl. New for Old »
Part NamePart Number

010 I1G694-01012
020 15451-96270

030 15221-03490

040 15261-96010

050 16683-96020

060 16241-96010

070 15521-96020

080 17391-96160

090 16271-96160

100 05012-00508

no 05012-00814

120 05012-00610

130 15231-33960

140 16241-33650

150 16241-96262

160 16261-56280

170 16282-96010

180 16271-55350

190 1G896-33610
200 15021-33660

210 16871-73020

COMP.CRANKCASE

CAP.SEALING
CAP.SEALING
PLUG
PLUG
PLUG
PLUG
PLUG.EXPANSIGN

PLUG.EXPANSION

PIN.STRAIGHT
PIN.STRAIGHT
PIN.STRAIGHT
PIN.PIPE
PIN.PIPE
PLUG.FUEL CAMSHAFT

PINQTART SPRINGl

PLUG

BUSHING(GEAR.GOBER
NORl
PLUG
PACKING
COCK,ASSY(DRAIN



PartNumSfer

D1105-£4B-KEA-1 -> ENGINE -> 000200 OIL PAN ## D1105-E4B-KEA.1

Update Date: 01/06/2016, Printing Date: 14/09/2016

interchangeable =. Not Interchangeable Ni. New for Old ». Old for New «

IBIS!16613-01605

0.005

0.095

0.005

0.025

0.005

0.28

0.011

0.001

01023-50614

16265-96670

13901-33750

6C090-58960

16226-32114

01123-50816

04814-00160

BOLT.SEMS

DRA

PACKING

PLUG.DRAIN

GASKET

FILTER.OIL

BOLT.SEMS

ORING



Part Number

16241-01753 HOOK.ENGINE

BOLT.SEMS
040 1J096-0304Q HEAD.CYL.COMP

050 15321-96260 CAP,SEALING

15261-03370 CAP.SEALING
16261-13540 iGUIDE.INLET VALVE

080 16261 -13560 GUIDE.EXHAUST VALVE
090 15281-96010 PLUG
100 16241 -03450 BOLT.HEADfCYLINDER^
110 I1G063-03310 GASKET(HEAD.CYL)

mm



Pait^NumbCT:
010 I16252-04024 ICOMP.CASE.GEAR
020 I16241-96020 PLUG
025 15521-96020 PLUG
030 04011-50180 WASHER.PLAIN

040 15241-32290 JOINT.PIPE

050 1J050-36950 SPRING
060

1J050-35132 ICOVERfOIL PUMP

03017-50614

110 I 16264-04132 GASKET.GEAR CASE
120 I01023-50645 BOLT.SEMS
130 101023-50650 BOLT.SEMS

•HiWilKHaBHa

iRimwwii
BOLT.SEMS

BOLT.SEMS
160 I 16241-91040 BOLT

STUD

180 02751-50060 NUT.FLANGE
200 16241-04212 SEAL.OIL
230 16245-91540 STUD

240 I16264-83342 COVER.GEAR CASE

m



Part Number Part.Name

ASSY

COVER,CYL.HEAD
010 1G032-U507

010 1G032-U508

030 16261-14524

040 1G911-05203

050 I1G801-0512Q
060 03024-50510

070 17331-73342

080 15952-92330

—mmm

15951-96660

110

120 16259-05580

130 E9151-33140

140 1J001-96770

ASSY

COVER,CYL.HEAD

IGASKET.HEAD COVER
COMP

VALVE,BREATHER

COVER.BREATHER

SCREW,SEMSfPAN
HEAD)
P[PE,WATER RETURN

NUT.CAP

PACKING

TUBE.BREATHER

CLAMPHOSE

BAND.PIPE

PLUGfOiL FILLER

ORING

<=1FHZ999

» >=1FJ0001

I 1-010

070 I

I. New for Old ». Old for New «



Dn05-E48-KEA-1 -> ENGINE -> 000600 OIL FILTER## D1105-E4B.KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

5^^

16615-003-11

Interchangeable =. Not Interchangeable Nl. New for Old », Old for New «

010 I HH160-32093 ICARTRIDGE OIL FILTER



D1105-E4B-KEA-1 -> ENGINE -> 000700 DIPSTICK AND GUIDE ## D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date: 14/09/2016

ouo

lJ995-001-n

Part Number Part Name

IElm!S3
020 16282-36500

GAUGE

030 I 048U-OQQ9Q 0 RING
040 1G513-36550 PLUG.OIL GAUGE

050 I01123-50814 IBOLT,SEMS

r)):

Interchangeable Nl. New for Old », Old for New «



D1105-E48-KEA-1 -> ENGINE -> 010000 MAIN BEARING CASE ##D1105-E4B-KEA-1

Update Dater 01/06/2016, Printing Date: 14/09/2016

1J9CI6-005-lt

I'lOO
090-j 105

Interchangeable Not Interchangeable Nl. New for Old », Old for New «

010 16292-07095

is
16241-04540

16292-23494

025 16292-23664

025 16292-23874

030 IJ095-04360

ISSifk

METAL,CRANKSHAFT

METAL.CRANKSHAFT

METAL.CRANKSHAFT

^SKET(BRG.CASE
O

EiIIBSfflifflSIlS
1^

080 1G679-91020

090 16261-07047

100 16241-04540

105 16292-23483

105 16292-23933

105 16292-23943

no 16241-04560

120 16261-07057

130 16241-04540

140 I16292-23483
16292-23933

140 I 16292-23943

BOLT
ASSY BRG.CASE.MAIN

BOLTfCASE.BRGl

METAL.CRANKSHAFT

METAL.CRANKSHAFT

METAL.CRANKSHAFT

BOLT(CASE.BRG

ASSY BRG.CASE.MAIN

iBOLT(CASE.BRG)
METAL.CRANKSHAFT

METAL.CRANKSHAFT

METAL.CRANKSHAFT

1.1

0.02
STD SET 0.07

-0,20mii SET 0,05
-0.40nin SET 0.05

0.006

0.22

0.003

0,008

STD SET

-0.20niii SET

-0.40nin SET

STD SET

-0,20nin SET

-0.40nin SET



PaENurfibBS
010 I1G673-15550 ItAPPET
020 I 16241-151U Ipush Rnn
030 I1J096-16010 IaSSY CAMSHAFT

\wmmtmmmmm
050 16241-

060 05712-

070 16241-

070 1J097-

01023-

090 16271-

100 16271-

110 16241-

120 16241-

16241-24250

GEAR.CAM

FEATHER KEY

STOPPER(CAMSHAFT

.STOPPER(CAMSHAFT

BOLT.SEMS

COMP GEAR.IDLE

BUSH.IDLE GEAR

COLLAR.IDLE GEAR

COLLAR,IDLE GEAR

CIR CLIP,IDLE GEAR

SHAFT.IDLE GEAR

BOLT.SEMS

i

<=1EKZ999

>1EL0001



m

Part Number ^krt'Nim^
010 1J097-2in0 PISTON

010 1J097-21910

RING.PISTON.ASSY

RING.PISTON.ASSY 05

PIN.PISTON
CIRCLIPfPIN,PISTON!

ROD,CONNECTING,ASS
Y
BUSH.PISTON PIN

BOLT(CONNECTING
ROD)
METAUPIN,CRANK

020 1J050-21050

020 1JQ50-21090

030 16241-2131Q

040 16241-21330

050 16292-22016

060 1G700-21980

070 16241-22142

080 I16292-22310
16292-22972

16292-22982

090 I1GQ65-23013
110 1A055-24110

120 I16271-95230

16241-23280

1J050-23250

04814-10280

16292-23473

16292-23913

METAL.CRANKPIN

METAL.CRANKPIN

COMP.CRANKSHAFT

GEAR(CRANKSHAFT)

KEY

GEAR(OIL PUMP DRIVE

ISLEEVE.CRANKSHAFT
COLLARfCRANKSHAFT!

RING

METAL(CRANKSHAFT)

METAL(CRANKSHAFT\

ii:

STD

•H).50iiin

STD

+0.50rm

STD SET

-0.20rmi SET

-0.40itm SET

STD

-0.20iTin



170 16292-23923
Part Name

200 I15521-23953 ImETAL.SIDE
200 I 15521-23963 ImETAL.SIDE

iBMiXOMcwicMifliarjwaiB

210 19202-23973 METAL.SIDE

210 19202-23983 METAL.SIDE
220

220 I1J097-21790

230 I 1G993-23765 ImETALXIT^ENGINE
230 I 1G993-23775 METAL.KITrFNGINF

..Remarks,.,

-0.40rnn 0.05

STD 0.01

+0.20fmi 0.01

+0.40nTn 0.01
STD 0.01

+0.20nnt O.Ol

+0.40fnn 0.01

STD 0.658

+0.50niii 0.668
STD 0.325

-0.20iiin/+0,20iTin 0,32

-0,40nin/+0.4(>nii 0.49



Dn05-E4B-KEA-1 -> ENGINE -> 010300 FLYWHEEL ## D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: U/09/2016

020
--^"010

16615-009-13

.No Part Number . Part
010 ]6692-25013 COMP.FLYWHEEL
020 1G081-63820 GEAR.RING

03Q 16241-25160 BOLT.FLYWHEEL

040 16241-04620 PLATE.REAR END

050 15261-91190 BOLT

Interchangeable = Not Interchangeable Nl, New for Old ». Old for New «

1
_j
_6
_!

8



Dn05-E4B-KEA-1 -> ENGINE -> 010500 FUEL CAMSHAFT AND GOVERNOR SHAFT## D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date: U/09/2016

GAG 110

1301
'200 ^

200J

170\^^

180 180

16221-01S-19

Part Number

16020-16170

16261-97300

16261-97310

16272-51150

16241-51114

01023-50612

U050-92330

16241-95230

16241-16320 I

Part Name

CAMSHAFT, FUEL

BEARING.BALL
BEARING.BALL
GEAR.INJEGTION PUMP

CAM.FUEL
BOLT.SEMS
NUT
KEY.WOODRUFF

STOPPER,FUEL.C/SHAF
T

Interchangeable - Not Interchangeable Nl. New for Old », Old for New «

loi 023-50616 BOLT.SEMS

16265-55019

16241-55392

16282-55320"
16241-55270

16241-55064

16241-55260

19484-55440

16241-55450

16241-55463

16261-97320

ASSY

SHAFT.GOVERNOR

HOLDER,GOVERNOR
GEAR
GEAR.GOVERNOR

HOLDER.GOV.WEIGHT

COMP.WEIGHT.GOVER
NOR
SHAFT.GOV. WEIGHT

ROLLER
'SLEEVE.GOVERNOR
WASHER.THRUST

BALL BEARING



No IPart Number I Part Name
220 16271-55410 CIR CLIP.GOV.SHAFT

230 I16241-55554" SCREW.SET



Dn05-E4B-KEA-1 -> ENGINE -> 018000 IDLE APPARATUS ##D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

050
010 \

020^^^^ ^

050

040 \ f030 \ ^

«*\v.
^ Tisv

Interchangeable = Not Interchangeable Nl. New for Old ». Old for New «
No Part Number ;, Part Name

010 16285-54093 ASSY APPARATUS.IDLE
020 16285-54103 ASSY BOLT.ADJUSTiNG

030 15841-92020 NUT
040 15852-92330 NUT.CAP
050 15601-96650 PACKING
060 16221-54420 CAP

.070 16241-54122 BOLT.ADJUSTING

080 1G031-54210 NUTfLOCKl
090 15852-92330 NUT.CAP
100 15601-96650 PACKING
110 1G021-96650 GASKET
110 15601-96650 PACKING
120 1G053-54150 BOLT
130 02056-50060 HEX.NUT
140 I15601-96650 PACKING

<=1FZZ999

>=1GA0001



DI105-E4B-KEA-1 -> ENGINE -> 020100 STOP SOLENOID ## D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date: 14/09/2016

/TTTx

IJ&01-030-13

Interchangeable =. Not Interchangeable Nl, New for Old ». Old for New «
No Part Number Part Name:.



Dn05-E4B-KEA-1 -> ENGINE -> 020200 INJECTION PUMP ##D1106-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: U/09/2016

020^" '̂' OAO
> ^

050-j 120

Interchangeable = Not Interchangeable Nl. New for Old ».
Part Number^ - -^rt

16241-95690 JOINT.EYE
16032-42010 TUBE.FUEL.ASSY
09661-80075 TUBE.FUEL
14911-42750 CLIPPIPE
16030-51013 ASSY PUMPJNJECTION

1G700-5220Q SHIM.INJECTION
16006-52092 SHIM.fNJECTION

16006-52112 SHIMflNJECTlON pump:

16006-52122 SHIMnNJECTION PUMP1
1G700-52160 SHIM.INJECTION PUMP

16871-91060 BOLT.SOCKET HEAD
15841-91500 STUD
15841-92320 NUT.CAP
04512-50060 WASHER.SPRING LOCK
16030-51320 BOLT.JOINT
15841-96650 GASKET
15841-51350 SCREW
15841-96660 GASKET
16030-96010 PLUG
15861-96650 GASKET

0.175>mi

0.200nin

0.250f7in

0.300mii

O.SSOirm

Old for New «

0.05

0.012

0.01
0.002

1.0

0.005

0.004

0.004

0.006

0.004

0.007

0.02

0.01

0.001

0.07

0.001

0.005

0.001

0.008

0.001



D1105-E4B-KEA-1 -> ENGINE -> 020400GOVERNOR ## D1105.E4B-KEA-1

1J905-027-10

Update Date: 01/06/2016. Printing Date: M/09/2016

070 C
/

B I n\-V, -

. Interchangeable =. Wot Interchangeable Nl. New for Old » Old
Part Number p- .
16261-56480 SPRING.START 1
16285-56412 SPRING.GOVERNOR 1 •
1G673-56010 ASSY LEVER.FORK 1
1G032-56130 LEVER.FORK 1
1GQ32-56150 SHAFT.FQRK LEVER 1
1G032-56470 SHAFT. FORK LEVER 1
16241-56330 BEARING.MINIATURIZE 1
16241-56253 COVER,FORK .ib^4i LEV.SHAFT \
16299-56260 GASKET ]
01023-50612 BOLT.SEMS 2
16241-56210 COLUR 1
16241-56340 IbEARING.MINIATURIZE 1



D1105-E4B-KEA-1 -> ENGINE -> 020500 SPEED CONTROL PLATE ## D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date: 14/09/2016

030-^
050-^

lOO"

1J935-065-10

1^0
220

210 220-

220 200

J1
020!

I
I20r0i0

O ,

hi "^-^s
i"v ®
l r\

Interchangeable =. Not Interchangeable Nl. New for Old »
II I II 11 II lllill I i|l I III nil II —Part Number Part Name

16299-57015 PLATE.ASSYfCONTROL

16271-57150 LEVER,SPEEDib^/i control

16241-57160 lever,SPEEDID^4I t)/lbU CONTROL
04814-00100 ORING
05411-00420 PIN.SPRING
16241-94020 WASHER.PLAIN
16241-92020 NUT

16271-56023 COMP.LEVER,GOVERN
OR

16271-57720 LEVER.ENGINE STOP
15471-57980 SEAL.OIL
16222-57510 SPRING-RETURN

16271-57740 SHAFT.STOP LEVER
16264-57210 GASKET
01023-50616 BOLT.SEIVIS
16245-91540 STUD
02751-50060 NUT.FLANGE
01053-50616 HEX.BOLT
15601-96650 PACKING
1G263-57630 BOLT.ADJUSTING

16241-57632 BOUTApJUSTING)



Part Name
220 I 02056-50060



Dn05-E4B-KEA-1 -> ENGINE -> 020600 NOZZLE HOLDER AND GLOW PLUG ## D1105.E4B-KEA.1

Update Date: 01/06/2016, Printing Date: 14/09/2016

060rf i E
150-! •

1170

•D ^,70

16995-012-Ifl

Interchangeable =. Not Interchangeable Nl. New for Old ».
Part Number PartName " "

Old for New «

16261-42502 IASSY PIPE.OVER FLOW
15841-51360 ISCREW. BLEATHER
15601-96650 PACKING I 1
15841-42500 ASSY PIPE.OVER FLOW 1

15841-42520 PIPE,FUEL OVER FLOW 1
14971-42750 CLIP.PIPE 2
1G677-53903 KIT HOLDER.NQZZLE 3
1G826-92032 NUT 3
15841-53622 GASKET 3_
19077-53650 SEAL HEAT ^
16271-53712 PIPE.INJECTION
16271-53722 PIPE.INJECTION 1_
16271-53732 PIPE.INJECTION ]_
15S41-53850 CLAMP.PIPE ^
15841-53860 CLAMP.PIPE I 2
03024-50520 SCREW,SEMS(PAN

JSO 1G679-65512

160 16261-65560

170 I02761-50040

SCREW,SEMS(PAN
HEAD)
PLUG.GLOW

CORD,GLOW PLUG

NUT.FLANGE



D1105-E4B-KEA-1 -> ENGINE -> 020700 NOZZLE HOLDER (COMPONENT PARTS) ## D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

110 ; T=0.100mm
100-j J

I 110: T=0.800mm

Interchangeable =. Not Interchangeable Nl. New for Old »
Part Number

010 I1G677-53903
020 I 1G826-92032

fmiPLDER.NOZZLE

imMrmsxcrn WASHER.ADJUSTING

SPRING.NOZZLE16032-53170

16032-53350

16032-53160

16032-53280

16032-94040

1G677-53612

16032-98100

16032-98500

16032-98510

16032-98520

16032-98530

16032-98540

16032-98550

16032-98560

16032-98570

16032-98580

16032-98590

15841-53622

19077-53650 i

SPACER,DISTANCE
PUSH ROD

NUT.N0Z2LE
WASHER.PLAIN
PIECE.NOZZLE
ASSY WASHER,ADJUST

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

WASHER.ADJUSTING

GASKET
SEAL HEAT

OPTION

0. lOOfrm

0.200niii

O.SOOrmi

0.400rmi

O.SOOrrm

0.520rmi

0.540iiin

0.560nin

0.580nin

o.aoonm

0.152

0.004

0.001

0.007

0.02

0.001

0.037

0.002

0.019

0.016

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

O.OOl

0.002

0.002



D1105-E4B-KEA-1 -> ENGINE -> 030100 FUEL PUMP (MECHANICAL) ##D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: U/09/2016

16615-012-21

V\
\ sAV-v

-—, Interchangeable =. Not Interchanieable Nl, New for Old ». Old for New «
Part Number i_ Part.Natrie

ASSY PUMP.FUEL

NUT,FLANGE



D1105-E4B-KEA-1 -> ENGINE -> 030500 COVER ##D1105-E4B-KEA-1

Update Date; 01/06/2016, Printing Date: 14/09/2016

O--

1J401-040-10

Interc^geable =. No^^terchangeyie Nl Nw Nct
—



D1105-E4B-KEA-1 -> ENGINE -> 040200 ALTERNATOR AND PULLEY## D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date: 14/09/2016

i^\ >\ H\ >. * \

050 060

^ 190

No I Part Number, Part Name

Interchangeable =. Not Interchangeable Nl. ftew for Old », Old

010 16241-64012 ASSY ALTERNATOR

010 16241-64013

020 16241-64422

030 01127-50830

ASSY ALTERNATOR

STAY.DYNAMO
BOLT.WSEMS(LARGE
WASHER)

040 01173-51085

050 04011-50100

060 04512-50100

080 01023-50616

090 16616-13860

no 16229-74280

120 16241-91020

130 16282-97013
140 19B83-65B30

150 19872-65840

160 19872-65880

HEX.BOLT
WASHER.PLAIN
WASHER.SPRING LOCK

BOLT.SEMS
COVER.BELT
PULLEY.FAN DRIVE

BOLTfFAN DRIVE)

VBELT
ASSY COUPLER
CONNECTOR
CONNECTOR

170 19237-65910

180 19268-65780

190 68271-65920

200 68271-65910

210 19268-65930

220 I19268-65870

TERMINAL
ASSY TERMINAL
SLEEVE
TERMINAL
TERMINAL

SLEEVE

<=1EMZ999 40A ORDER BY REF.No.010 NEW
PART

>1EN0001 12V 40A

37.Sin



Part Name

230 10010-65830 ^SuPLER,SOLENO.
1C010-65880 CONNECTOR

ICOl 0-65910 IteRMINAL



D1I05-E4B-KEA-1 -> ENGINE -> 040300 ALTERNATOR (COMPONENT PARTS) ##D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date: 14/09/2016

090 IpO
v" 130

16201-0U-n

080 {1%^ ,

\ fei

-^180

^-'200
h90 \

^^^^-'^050/'

2^.0

'020
oloH I

No Part Number

010 16241-64012

010 16241-64013

020 15881-64110

030 15881-92010

040 15881-64150

050 66436-64040

_060 15881-64800

070 16652-64770

080 15881-^4810.

090 66436-64020

090 66436-64022

JpO 15881-64710

110 15861-93010
120 15881-64260

130 16652-64780

130 16652-64782

140 16231-64060

150 16231-64230

J60 16241-64650

170 16241-64900

.180 16652-64310

190 I15881-64090

Part Name

ASSY ALTERNATOR

ASSY ALTERNATOR

PULLEY.DYNAMO

NUT
COLLAR
ROTOR
COVER. BEARING

BEARING BALL

WASHER.THRUST

FRAME.ASSY(DRIVE
END^
FRAME.DRIVE END

PLATE. RETAINER

SCREW. ROUND HEAD

BOLT, THROUGH

BRG.BAIL
BEARING BALL
FRAME.END
COVER.END
ASSY RECTIFIER

BUSH INSULATION

HOLDER BRUSH

BRUSH

Interchangeable =. Not Interchangeable Nl. New for Old ». Old for New «

<=1EMZ999 ORDER BY REF.No.010 NEW PART
>=1EN0001

<=1EMZ999 ORDER BY REF.No.090 NEW PART

>=1EN0001

<=1EMZ999 ORDER BY REF.No.l30 NEW PART
>1EN0001



200 15881-64330

210 15661-93020

220 15881-93030

230 15881-93040

240 15881-91040

250 15881-92020

260 15881-91050

270 14182-92030

280 1K531-64602

' Part Name

SPRING. BRUSH

SCREW. ROUND HEAD

SCREW. ROUND HEAD

SCREW, ROUND HEAD

BOLT
NUT
'BOLT
NUT
ASSY REGULATOR



Part Number Part Name
010 137560-63010 ASSY STARTER
020 01123-50830 BOLT.SEMS I 2
030 021U-50080 HEX.NUT
040 I04512-50080 IwASHER.SPRING LOCK

t2V 1.2kW



PailMu ^N^mi
010 37560-63010

020 37560-63080
ASSY STARTER

YOKE
[armature030 I 11460-63070

immmm
E^l

N

BEARING
ASSY CLUTCH

ASSY HOUSING

11460-63500

060 16265-63040

070 16285-63030

080 16611-63020 ASSY

SWITCH.MAGNETIC
090

100

110 I16285-63200
120 11460-63270

130 19212-63100

140 11460-63110

150 19212-97130

160 I 11460-63120
170 11460-93310

180 11460-63320

190 15

\m\ 16285-92010

16611-63450

220 16611-92020

SPRING.BRUSH

ASSY FRAME.END

GEAR

ROLLER
RETAINER

BALL

ISPRING
BOLT

Iboltthrough

nut.hexagon

COVER

nut.hexagon



Part Name l|S?l
230 15511-96660 ORING

240 16285-63570 PIPE.DRAIN

n
in

250 16611-63660 CORD.STOP SOLENOID
260 16612-63100 BAND.COVER



Part'Nuniber

010 i 15841-39010 ISWITCH.OIL
010 I 15841-39013 SWITCH.OIL
020 I 15841-96020 IPLUG



Part Number I Part Name

16613-72700 ICOMP FLANGF WATPR
16241-73370 IPIPE.WATER RETURN
19071-96020 IplUG

GASKET.WATER
FLANGE

01023-50616 BQLT.SEMS
01023-50655 BOLT.SEMS
16241-73350 PIPE,WATER RETURN
1G687-73362 CLAMP.HOSE
19434-73014 ASSY THERMOSTAT
16219-73260 COVERfTHERMOSTAT)

16221-73270 GASKET,THEMOSTAT

01123-50835 BOLT.SEMS



B

r/.i! . m-< . -if
16251-73034 IPUMP.WATER.ASSY
16259-73520 IFLANGE.WATER PUMP

1G642-730t>0 ASSYitib4^/dUbU SEAL.MECHANICAL

16259-73512 [^^J'̂ JL'-ER.WATER
15852-73340 IPIPE.WATER RETURN
16239-73430 IgASKET.WATER PUMP
01023-50630 BOLT.SEMS

liigMIMgiMaiBOLT.SEMS



D1105-E4B-KEA-1 -> ENGINE -> 050300 WATER PIPE ## D1105-E4B-KEA-1

Update Date: 01/06/2016. Printing Date; 14/09/2016

rv M I

1Ji01-025-11

Interchangeable Not Interchangeable Nl. New for Old ». Old for New «
No! Part Number



uieigGiiflmuiiSSiv^a^si* LCliLi iL(gs? iL m IL '
010 I 16265-74110

PULLEY.FAN
030 I01754-506101bOLT.FLANGE



Part Number

010 1G673-13110

020 1G673-13120

030 16271-13240

040 16261H3330

050 15261-13360

060 ICQ!0-13150

070 16241-13280

080 16261-14266

090 01754-50610

100 16241-14350

110 I 05411-00428

120 16241-14430

IMP""

VALVE.INLET

VALVE.EXHAUST

SPRING.VALVE
RETAINER.VALVE SP.

COLLET.VALVE SPRING

SEAL.VALVE STEM

CAP.VALVE
SHAFT.ROCKER ARM

BOLT.FLANGE

BRACKET(ARM,ROCKE
R'

PIN.SPRING

130 15841-94022

140 16241-14310
WASHER.PLAIN

SPRINGfARM.ROCKER

160

170

180 16241-14240

190 16241-14410

200 I 1J095-92010 I

SCREW,ADJUSTING

NUT
STUD

NUT.FLANGE



D1105-E4B-KEA-1 -> ENGINE -> 060100 INLET MANIFOLD ##D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

1G062-006-16

'' 010
020

i

[nterchangeable =. Not Interchangeable Nl. New for Old ». Old for New «^rt Number I Part.Name- . „ |
17407-11770 ASSY MANIFOLD.INLET 1 <=1FMZ999 0 3
17407-11773 ASSY MANIFOLD.INLET 1 » >=1FN000I o ?R4
16241-05550 JOINT.BREATHER PIPE 1
16261-11822 GASKETflN-MANIFOLD^ 1
01754-50616 BOLT.FLANGE 3 ~00^
01023-50630 BOLT.SEMS 1
01023-50650 IbOLT.SEMS I 2 I | q"q^2



Part Number 1 Part Name

imnmBiRsi
uuumaiuij

ASSY MANIFOLD.INLET

ASSY MANIFOLD.INLET

020 I16241-05550 JOINT,BREATHER PIPE
030 I16261-11822 IgASKETHN-MANIFOLD

BOLT.FLANGE

BOLT.SEMS

01023-50650 IBOLT.SEMS

r- t

<=1FMZ999

>=1FN0001



D1105-E4B-KEA-1 -> ENGINE -> 060200 EXHAUST MANIFOLD ## D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

oL

16611-028-16

lari^
Interchangeable =, Not Interchangeable Nl. New for Old ». Oid for New «

010 17213--12312 MANIFOLD.EXHAUST 1

020 16261-12350 GASKET.EX-MANIFOLD 1

030 16241-91490 STUD ^
040 16271-92010 NUT 6



Dn05-E4B-4(EA-1 -> ENGINE -> 080000 GLOW LAMP AND TIMER## D1105-E4B-KEA-1

Update Date: 01/06/2016, Printing Date: 14/09/2016

MAINTENANCE 11

• Oil used in the engine should have API classification and Proper SAE Engine Oil according to the ambient
temperatures as shown below:

Above 25°C (77°F) SAE30, SAE10W-30 or 15W-40

-10to25°C(14Tto77°F) SAE10W-30 or15W-40

Below -10'C(14'F) SAE10W-30

• Recommended API dassification

Refer to the following table for the suitable American Petroleum Institute (API) classification of engine oil according
to the engine type (with internal EGR, external EGR or non-EGR) and the Fuel Type Used : (Ultra Low Sulfur or
High Sulfur Fuels).

Fuel type

Engine oil classification (API classification)

lon-EGR Engines with external EGREngines with non-EGR
Engines with internal EGR

High Sulfur Fuel (If the "CF-4, CG-4, CH-4 orCI-4" engine oil Isused
[0.05 %(500 ppm) vvjth a high-sulfur fuel, change the engine oil at
< Sulfur Content < shorter inten/als. (approximately halO)
0.50 % (5000 ppm)]

Ultra LowSulfurFuel

[Sulfur Content < OF, CF-4, CG-4, CH^ or CI-4
0.0015% (15 ppm)]

EGR: Exhaust Gas Re-circulation

CF or CI-4

(Class CF-4, CG-4 and CH-4 engine, oils
cannot be used on EGR type engines.)



12 PERIODIC SERVICE

PER OD C SERVICE

FUEL
Fuel is flammable and can be dangerous. You should
handle fuel with care.

A CAUTION
To avoid personal injury:
• Do not mix gasoline or alcohol with

diesel fuel. This mixture can cause

an explosion.
• Be careful not to spill fuel during

refueling. If fuel should spill, wipe it
off at once, or it may cause a fire.

• Do not fail to stop the engine before
refueling. Keep the engine away
from the fire.

• Be sure to stop the engine while
refueling or bleeding and when
cleaning or changing fuel filter or
fuel pipes. Do not smoke when
working around the battery or when
refueling.

• Check the fuel systems at a well
ventilated and wide place.

• When fuel and lubricant are spilled,
refuel after letting the engine cool
off.

• Always keep spilled fuel and lubricant
away from engine.

•Fuel level check and refueling
1. Check to see that the fuel level is above the lower

limitof the fuel level gauge.
2. If the fuel is too low, add fuel to the upper limit. Do

not overfill.

Flash Point,
•0

(T)

Water and

Sediment,
volume

%

Carbon

Residueon,
10 percent
Residuum,

%

Ash,
weight

%

Min Max Max Max

52

(125)
0.05 0.35 0.01

Distillation

Temperatures,
X(T)
90%

Point

Viscosity
Kinematic

cStor

mmVs at

40°C

Viscosity
Saybolt,
SUS at

37.8X(100T)

Min Max Min Max Min Max

282

(540)
338

(640)
1.9 4.1 32.6 40.1

Sulfur,
weight

%

Copper
Strip

Corrosion

Cetane

Number

Max Max Min

0.50 No. 3 40

• Cetane Rating : The minimum recommended Fuel
Cetane Rating is 45. A cetane rating greater than 50
is preferred, especially for ambient temperatures
below -20 "C (-4 T) or elevations above 1500 m
(5000 ft).

• Diesel Fuel Specification Type and Sulfur Content %
(ppm) used, must be compliant with all applicable
emission regulations for the area in which the engine
is operated.

• Use of diesel fuel with sulfur content less than 0.10
% (1000 ppm) is strongly recommended.

• If high-sulllir ^el (sulfur content 0.50 %(5000 ppm)
to 1.0 % (10000 ppm)) is used as a diesel fuel,
change the engine oil and oil filter at shorter
intervals, (approximately half).

• DO NOT USE Fuels that have sulfur content greater
than 1.0 % (10000 ppm).

• Diesel fuels specified to EN 590 or ASTM D975 are
recommended.

• N0.2-D is a distillate fuel of lower volatility for
engines in industrial and heavy mobile service. (SAE
J313JUN87)

• Since KUBOTA diesel engines of less than 56 kW
(75 hp) utilize EPA Tier 4 and Interim Tier 4
standards, the use of ultra low sulfur fuel is
mandatory for these engines, when operated in US
EPA regulated areas. Therefore, please use No.2-D
S15 diesel fuel as an alternative to No.2-D, and use
No.l-D S15 diesel fuel as an alternative to No.l-D
for ambient temperatures below -10 "C (14 "F).
1) SAE: Society of Automotive Engineers
2) EN ; European Norm
3) ASTM: American SocietyofTesting and Materials
4) US EPA: United States Environmental

Protection Agency
5) No.l-D or N0.2-D, SI5 : Ultra Low Sulfur Diesel

(ULSD) 15 ppm or 0.0015 wt.%

IMPORTANT:

• Be sure to use a strainer when fillingthe fuel tank, or
dirt or sand in the fuel may cause trouble in the fuel
injection pump.

• For fuel, always use diesel fuel. You are required not
to use alternative fuel, because its quality is
unknown or it may be inferior in quality. Kerosene,
which is very low in cetane rating, adversely affects
the engine. Diesel fuel differs in grades depending
on the temperature.

• Be careful not to let the fuel tank become empty, or
air can enter the fuel system, necessitating bleeding
before next engine start.



lAir bleeding the fuel system

A CAUTION
To avoid persona! injury;
• Do not bleed a hot engine as this

could cause fuel to spill onto a hot
exhaust manifold creating a danger
of fire.

Air bleeding of the fuel system is required If;
• after the fuel filter and pipes have been detached

and refitted;
• after the fuel tank has become empty: or
• before the engine is to be used after a long storage.

[PROCEDURE {g)] (gravity feed fuel tanks only)
1. Fill the fuel tank to the fullest extent. Open the fuel

filter lever.

2. Loosen air vent plug of the fuel filter a few turns.
3. Screw back the plug when bubbles do not come up

any more.

4. Open the air vent plug on top of the fuel injection
pump.

5. Retighten the plug when bubbles do not come up
any more.

[GRAVITY FEED SYSTEM]

(1) Air vent plug
(2) Injection pump
(3) Fuel filter

[PROCEDURE d)] (fuel tanks lower than injection
pump)
1. For fuel tanks that are lower than the injection pump.

The fuel system must be pressurized by the fuel
system electric fuel pump.

2. If an electric fuel pump is not used, you must
manually actuate the pump by lever to bleed.

3. The primary fuel filter (3) must be on the pressure
side of the pump if the fuel tank is lower than the
injection pump.

4. To bleed follow (2) through (5) above.
(PROCEDURE (A))

IMPORTANT:

• Tighten air vent plug of the fuel injection pump
except when bleeding, or it may stop the engine
suddenly.

[TANK BELOW INJECTION PUMP SYSTEM]

(1) Fuel tank below injection pump
(2) Pre-filter
(3) Electric or Mechanical pump
(4) Main Filter
(5) Injection pump

• Checking the fuel pipes

A CAUTION
To avoid personal injury;
• Check or replace the fuel pipes after

stopping the engine. Broken fuel
pipes can cause fires.

Check the fuel pipes every 50 hours of operation. When
if;
1. If the clamp band is loose, apply oil to the screw of

the band, and tighten the band securely.
2. If the fuel pipes, made of rubber, became worn out,

replace them and clamp bands every 2 years.
3. If the fuel pipes and clamp bands are found worn or

damaged before 2 years' time, replace or repair
them at once.

4. After replacement of the pipes and bands, air-bleed
the fuel system.



14 PERIODIC SERVICE

IMPORTANT:
• When the fuel pipes are not installed, plug them at

both ends with clean cloth or paper to prevent dirt
from entering. Dirt in the pipes can cause fuel
injection pump malfunction.

@

0-2102

(1) Clamp band
(2) Fuel pipe

•Cleaning the fuel filter pot
Every 100 hours of operation, clean the fuel filter in a
clean place to prevent dust intrusion.
1. Close the fuel filter lever.

F-7735

(1) Fuel filter lever
(2) Fuel filter pot

(A) "OFF"
(B) "ON"

2. Remove the top cap, and rinse the inside with diesel
fuel.

3. Take out the element, and rinse it with diesel fuel.
4. After cleaning, reinstall the fuel filter, keeping out of

dust and dirt.

5. Air-bleed the injection pump.

IMPORTANT:
• Entrance of dust and dirt can cause a malfunction of

the fuel injection pump and the injection nozzle.
Wash the fuel filter cup periodically.

(1) O ring
(2) Filter element
(3) Spring
(4) Filter bowl
(5) Screw ring

CD

(D

•Fuel filter cartridge replacement
1. Replace the fuel filter cartridge with a new one every

400 operating hours.
2. Apply fuel oil thinly over the gasket and tighten the

cartridge into position by hand-tightening only.
3. Finally, vent the air.

IMPORTANT:
• Replace the fuel filter cartridge periodically to

prevent wear of the fuel injection pump plunger or
the injection nozzle, due to dirt in the fuel.

(D-

dr

I 1

• •

Ml "T-

1ABACAAAP0120

(1) Fuel filter cartridge
(2) Air vent plug
(3) O ring
(4) Pipe joint
(5) Cover



ENGINE OIL

A CAUTION
To avoid personal injury:
• Be sure to stop the engine before

checking and changing the engine
oil and the oil filter cartridge.

• Do not touch muffler or exhaust pipes
while they are hot; Severe burns
could result. Always stop the engine
and allow it to cool before conducting
inspections, maintenance, or for a
cleaning procedure.

• Contact with engine oil can damage
your skin. Put on gloves when using
engine oil. If you come in contact
with engine oil, wash it off
immediately.

NOTE:
• Be sure to inspect tlie engine, locating it on a level

place. If placed on gradients accurately, oil quantity
may not be measured.

•Checking oil level and adding engine oil
1. Check the engine oil level before starting or more

than 5 minutes after stopping the engine.
2. Remove the oil level gauge, wipe it clean and

reinstall it.

3. Take the oil level gauge out again, and check the oil
level.

1ABABAAAP14SA

(1)Oil filler plug
(2) Oil level gauge

[Lower end of oil level gauge]
(A) Engine oil level within this

range is proper.

PERIODIC SERVICE 15

4. Ifthe oil level is too low, remove the oil fillerplug, and
add new oil to the prescribed level.

5. After adding oil, wait more than 5 minutes and check
the oil level again. It takes some time for the oil to
drain down to the oil pan.

Engine oil quantity

Model Quantity

D1005-E4, D1105-E4 5.1 L (1.35 U.S. gals.)

D1305-E4 5.7 L (1.51 U.S. gals.)

V1505-E4 6.0 L(1.59 U.S. gals.)

Oil quantities shown are for standard oil pans.

IMPORTANT:
• Engine oil should be MIL-L-2104C or have

properties of API classification CF or higher.
Change the type of engine oil according to the
ambient temperature.

above 25'C (77^)
SAE30 orSAE10W-30

SAE15W-40

-10Xto25X(14Tto77T)
SAE10W-30

orSAE15W-40

below-10°C (14T) SAE10W-30

When using oil of different brands from the previous
one, be sure to drain all the previous oil before
adding the new engine oil.



•Changing engine oil

A CAUTION
To avoid personal injury:
• Be sure to stop the engine before

draining engine oil.
• When draining engine oil, place

some container underneath the

engine and dispose it according to
local regulations.

• Do not drain oil after running the
engine. Allow engine to cool down
sufficiently.

1. Change oil after the initial 50 hours of operation and
every 200 hours thereafter.

2. Remove the drain plug at the bottom of the engine,
and drain all the old oil. Drain oil will drain easier

when the oil is warm.

(1) Oil drain plug

3. Add new engine oil up to the upper limit of the oil
level gauge.

•Replacing the oil filter cartridge

A CAUTION
To avoid personal injury:
• Be sure to stop the engine before

changing the oil filter cartridge.
• Allow engine to cool down

sufficiently, oil can be hot and cause
burns.

1. Replace the oil filter cartridge after the initial 50
hours of operation and every 200 hours thereafter.

2. Remove the old oil filter cartridge with a filter wrench.
3. Apply a filmof oil to the gasket for the new cartridge.
4. Screw in the cartridge by hand. When the gasket

contacts the seal surface, tighten the cartridge
enough by hand. Because, if you tighten the
cartridge with a wrench, itwillbe tightened too much.

(1) Oil filter cartridge
Remove with a filter wrench

(Tighten with your hand)

5. After the new cartridge has been replaced, the
engine oil level normally decreases a little. Thus, run
the engine for a while and check for oil leaks through
the seal before checking the engine oil level. Add oil
if necessary.

NOTE:
• Wipe off any oil sticking to the machine completely.



RADIATOR
Coolant will last for one day's work if filledall the way up
before operation start. Make it a rule to check the
coolant level before every operation.

A WARNING
To avoid personal injury:
• Do not stop the engine suddenly,

stop it after about 5 minutes of
unloaded idling.

• Work only after letting the engine
and radiator cool off completely
(more than 30 minutes after it has
been stopped).

• Do not remove the radiator cap
while coolant is hot. When cool to

the touch, rotate cap to the first stop
to allow excess pressure to escape.
Then remove cap completely.
If overheats should occur, steam
may gush out from the radiator or
recovery tank; Severe burns could
result.

•Checking coolant level, adding coolant
1. Remove the radiator cap, after the engine has

completely cooled, and check to see that coolant
reaches the supply port.

mm

(1) Radiator pressure cap
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2. Ifthe radiator is provided with a recovery tank, check
the coolant level of the recovery tank. When it is
between the "FULL" and "LOW marks, the coolant
will last for one day's work.

(5)

D-1772

(1) Recovery tank (A) "FULL"
(B) "LOW"

3. When the coolant level drops due to evaporation,
add water only up to the full level.

4. Check to see that two drain cocks; one is at the
crankcase side and the other is at the lower part of
the radiator as figures below.

0-2101

(1) Coolant drain cock
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IMPORTANT:

• If the radiator cap has to be removed, follow the
caution and securely retighten the cap.

• Ifcoolant should be leak, consult your local KUBOTA
dealer.

• Make sure that muddy or sea water does not enter
the radiator.

• Use clean, fresh water and 50% anti-freeze to fill the
recovery tank.

• Do not refill recovery tank with coolant over the
"FULL" level mark.

• Be sure to close the radiator cap securely. Ifthe cap
is loose or improperly closed, coolant may leak out
and decrease quickly.

•Changing coolant
1. To drain coolant, always open both drain cocks and

simultaneously open the radiator cap as well. With
the radiator cap kept closed, a complete drain of
water Is impossible.

2. Remove the overflow pipe of the radiator pressure
cap to drain the recovery tank.

3. Prescribed coolant volume (U.S.gallons)

Models Quantity

D1005-E4, D1105-E4,
D1306-E4

3.1 L(0.82U.S.gals.)

V1505-E4 4.0 L (1.06 U.S.gals.)

NOTE:

• Coolant quantities shown are for standard radiators.

4. An improperly tightened radiator cap or a gap
between the cap and the seat quickens loss of
coolant.

5. Coolant (Anti-freeze)

Season Coolant

All seasons

Pure water and anti-freeze

(See "Anti-freeze" in
"RADIATOR" section.)

•Remedies for quick decrease of coolant
1. Check any dust and dirt between the radiator fins

and tube. If any, remove them from the fins and the
tube.

2. Check the tightness of the fan belt. If loose, tighten it
securely.

3. Check the internal blockage in the radiator hose. If
scale forms in the hose, clean with the scale inhibitor
or its equivalent.

•Checking radiator hoses and clamp

A CAUTION
To avoid personal injury:
• Be sure to check radiator hoses and

hose clamps periodically. If radiator
hose is damaged or coolant leaks,
overheats or severe burns could

occur.

Check to see if radiator hoses are properly fixed every
200 hours of operation or 6 months, whichever comes
first.

1. Ifhose clamps are loose or water leaks, tighten hose
clamp securely.

2. Replace hoses and tighten hose clamps securely, if
radiator hoses are swollen, hardened or cracked.

Replace hoses and hose clamps every 2 years or
earlier, if checked and found that hoses are swollen,
hardened or cracked.

•Precaution at overheating
The event that the coolant temperature is nearly or more
than the boiling point is called "OVERHEATING".
While mnning, make the follovi/ing checks to see that all
parts are working correctly. If anything is unusual,
Inspect It, referring to the relevant description in
"MAINTENANCE" and "PERIODIC SERVICE"

section.

^ Coolant
If the coolant temperature warning lamp lights up or if
steam or coolant does not stop squirting fi-om the
radiator overflow pipe, turn off the load and keep the
engine idling (COOLING-DOWN) for at least 5
minutes to let it cool down gradually. Then stop the
engine and take the following inspection and servicing.
1. Check to see if the coolant runs short or if there is

any coolant leak;
2. Check to see if there is any obstacle around the

cooling air inlet or outlet;
3. Check to see if there is any dirt or dust between

radiator fins and tube;
4. Check to see if the fan belt is too loose; and
5. Check to see if radiator water pipe is clogged.

•Cleaning radiator core(outslde)
If dust is between the fin and tube, wash it away with
running water.

IMPORTANT:
• Do not clean radiator with firm tools such as spatulas

or screwdrivers. They may damage specified fin or
tube. It can cause coolant leaks or decrease cooling
perfomnance.



lAnti-freeze

A CAUTION
To avoid personal injury:
• When using anti-freeze, put on

some protection such as rubber
gloves (Anti-freeze contains
poison.).

• If should drink anti-freeze, throw up
at once and take medical attention.

• When anti-freeze comes in contact

with the skin or clothing, wash it off
immediately.

• Do not mix different types of anti
freeze. The mixture can produce
chemical reaction causing harmful
substances.

• Anti-freeze is extremely flammable
and explosive under certain
conditions. Keep fire and children
away from anti-freeze.

• When draining fluids from the
engine, place some container
underneath the engine body.

• Do not pour waste onto the
grounds, down a drain, or into any
water source.

• Also, observe the relevant
environmental protection regulations
when disposing of anti-freeze.

Always use a 50/50 mix of long-life coolant and clean
soft water in KUBOTAengines.
Contact KUBOTA concerning coolant for extreme
conditions.
1. Long-life coolant (hereafter LLC) comes in several

types. Use ethylene glycol (EG) type for this engine.
2. Before employing LLC-mixed cooling water, flush

the radiator with fresh water. Repeat this procedure
2 or 3 times to clean up the radiator and engine block
from inside.

3. Mixing the LLC
Premix 50% LLC with 50% clean soft water. When

mixing, stir it up well, and then fill into the radiator.
4. The procedure for the mixing of water and anti

freeze differs according to the make of the anti
freeze. Refer to SAE J1034 standard, more
specifically also to SAE J814c.

PERIODIC SERVICE 19

Vol %

Anti-freeze

Freezing Point Boiling Point *

"C T »c T

50 -37 -34 108 226

*At1.013 X10®Pa (760 mmHg) pressure
(atmospheric). A higher boiling point is obtained by
using a radiator pressure cap which permits the
development of pressure within the cooling

system.

5. Adding the LLC
(1) Add only water if the coolant level reduces in the

cooling system by evaporation.
(2) If there is a coolant leak, add the LLC of the same

manufacturer and type in the same coolant percent
age.

*Never add any long-life coolant of different manufactur
er. (Different brands may have different additive compo
nents, and the engine may fail to perfomn as specified.)

6. When the LLC is mixed, do not employ any radiator
cleaning agent. The LLC contains anti-corrosive
agent. If mixed with the cleaning agent sludge may
build up, adversely affecting the engine parts.

7. Kubota's genuine long-life coolant has a service life
of 2 years. Be sure to change the coolant every 2
years.

NOTE:
• The above data represent industry standards that

necessitate a minimum glycol content in the
concentrated anti-freeze.

AIR CLEANER
Since the air cleaner employed on this engine is a dry
type, never apply oil to it.
1. Open the evacuator valve once a week under

ordinary conditions - or daily when used in a dusty
place. This will get rid of large particles of dust and
dirt.

2. Wipe the inside air cleaner clean with cloth ifit is dirty
or wet.

3. Avoid touching the element except when cleaning.
4. When dry dust adheres to the element, blow

compressed air from the inside turning the
element. Pressure of compressed air must be
under 205 kPa (2.1 kgf/cmS 30 psi).

r*\



5. Replace the element every year or every 6
cleanings.

*

(1) Air cleaner body
(2) Element
(3) Wing bolt
(4) Evacuator valve

IMPORTANT:

• Make sure the vi/ing bolt for the element is tight
enough. If it is loose, dust and dirt may be sucked in,
wearing down the cylinder liner and piston ring
earlier and thereby resulting in poor power output.

• Do not overservice the air cleaner element.

Overservicing may cause dirt to enter the engine
causing premature wear. Use the dust indicator as a
guide on when to service.

•Evacuator valve

Open the evacuator valve once a week under ordinary
conditions - or daily when used in a dusty place - to get
rid of large particles of dust and dirt.

•For the air cleaner with a dust cup
(optional)

Remove and clean out the dust cup before it becomes
half full with dust; usually once a week, or even every
day if the working surroundings are dusty.
Install the air cleaner dust cup with "TOP" indicated on
the rear of the cup in the up position. (However, it may
be installed in either direction when the cover is placed
at the lower part.)

IMPORTANT:

• If the dust cup is mounted incorrectly, dust or dirt
does not collect in the cup, and direct attachments of
the dust to the element will cause its lifetime to

shorten to a great extent.

(1) Air cleaner body
(2) Element
(3) Wing bolt
{4) Dust cup
(5) 'TOP" mark

SI

• Dust indicator (optional)
If the red signal on the dust indicator attached to the air
cleaner is visible, the air cleaner has reached the
service level.

Clean the element immediately, and reset the signal
with the "RESET" button.

(1) "RESET' button
(2) Dust indicator
(3) Service level
(4) Signal



ELECTRIC WIRING

A CAUTION
To avoid personal injury:
^ Shorting of electric cable or wiring

may cause a fire.
• Check to see if electric cables and

wiring are swollen, hardened or
cracked.

• Keep dust and water away from all
power connections.
Loose wiring terminal parts, make
bad connections. Be sure to
repair them before starting the
engine.

Damaged wiring reduces the capacity of electrical parts.
Change or repair damaged wiring immediately.
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FAN BELT

•Adjusting Fan Belt Tension

A CAUTION
To avoid personal injury:
• Be sure to stop the engine and

remove the key before checking the
belt tension.

• Be sure to reinstall the detached

safety shield after maintenance or
checking.

Proper fan belt
tension

A deflection of between 7 to 9 mm

(0.28 to 0.35 in.) when the belt is
pressed in the middle of the span.

1. Stop the engine and remove the key.
2. Apply moderate thumb pressure to belt between the

pulleys.
3. Iftension is incorrect, loosen the alternator mounting

bolts and, using a lever placed between the
alternator and the engine block, pull the alternator
out until the deflection of the belt falls within

acceptable limits.
4. Replace fan belt if it is damaged.

IMPORTANT:

• Ifbelt is loosen or damaged and the fan is damaged,
it could result in overheats or insufficient charging.
Correct or replace belt.

(1) Fan belt (A) 7 to 9 mm (0.28 to 0.35 in.)
(2) Bolt and nut (under load of 10 kgf (22.1 lbs))
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CARRIAGE AND STORAGE

CARRAGE

CAUTION
To avoid personal injury:
• Fix the engine securely not to fall

during operation.
• Do not stand near or under the

engine while carrying it.
• The engine is heavy. In handling it,

be very alert not to get your hands
and body caught in.

1. Use carrier such as crane when carrying the engine,
or hurt your waist and yourself. Support the engine
securely with rope not to fallwhile carrying it.

2. When lifting the engine, put the hook securely to
metal fittings attached to the engine. Use strong
hook and fittings enough to hang the engine.

STORAGE

CAUTION
To avoid personal injury:
• Do not clean the machine with

engine running.
• To avoid the danger of exhaust fume

poisoning, do not operate the
engine in a closed building without
proper ventilation.

• When storing the engine just after
running, let the engine cool off.

Before storing the engine for more than a few months,
remove any dirt on the machine, and:
1. Drain the coolant in the radiator. Open the cock at

the bottom of the radiator, and remove the pressure
cap to drain water completely. Leave the cock open.
Hang a note written "No water" on the pressure cap.
Since water may freeze when the temperature drops
below 0°C (32°l^, it isvery important that no water is
left in the machine.

2. Remove dirty engine oil, fill with new oil and run the
engine for about 5 minutes to let the oil penetrate to
all the parts.

3. Check all the bolts and nuts, and tighten If
necessary.

4. Remove the battery from the engine, adjust the
electrolyte level, and recharge it. Store the battery in
a dry and dark place.

5. When the engine is not used for a long period of
time, run it for about 5 minutes under no load every
2 to 3 months to keep it free from rust. If the engine
is stored without any running, moisture in the air may
condense into dew over the sliding parts of the
engine, resulting in rust there.

6. Ifyou forget to run the engine for longer than 5 to 6
months, apply enough engine oil to the valve guide
and valve stem seal and make sure the valve works
smoothly before starting the engine.

7. Store the engine in a flat place and remove the key
from engine.

8. Do not store the engine in a place where has
flammable materials such as dry grass or straw.

9. When covering the engine for storage, let engine
and muffler cool off completely.

10.Operate the engine after checking and repairing
damaged wirings or pipes, and clearing flammable
materials carried by mouse.
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TROUBLESHOOTING
Ifthe engine does not function properly, use the following chart to identify and correct the cause.

•When it is difficult to start the engine

Cause Countenmeasures

Fuel is thick and

doesn't flow.

* Check the fuel tank and fuel filter.

* Remove water, dirt and other
impurities.

* As ail fuel willbe filtered by the filter,
if there should be water or other

foreign matters on the filter, clean the
filter with kerosene.

Air or water mixed
in fuel system

* Ifair is in the fuel filter or injection
lines, the fuel pump willnot work
properly.

* To attain proper fuel injection
pressure, check carefully for
loosened fuel line coupling, loose cap
nut, etc.

* Loosen joint bolt stop fuel filterand air
vent screws of fuel injection pump to
eliminate all the air in the fuel system.

Engine oil
becomes thick in

cold weather and

engine cranks
siow.

* Change grade of oil according to the
weather (temperature).

Batteiy is
discharged and the
engine will not
crank.

* Charge battery.
* Inwinter, always remove battery from

machine, charge fully and keep
indoors. Install in machine at time of

use.

IWhen output is insufficient

Cause Countermeasures

Fuel is insufficient * Check fuel system.

Overheating of
moving parts

* Check lubricating oil system.
* Check to see if lubricating oil filter is

working properly.
* Filter element deposited with impurities

would cause poor lubrication. Change
element.

Air cleaner is

dirty
* Clean the element every 100 hours of

operation.

Injection pump
wear

* Do not use poor quality fuel as it will
cause wear of the pump. Only use No.
2-D diesel fuel. (See "FUEL" in
"PERIODIC SERVICE" Section.)

NOTE:

• Ifthe cause of trouble can not be found, contact your KUBOTA dealer.

1^.
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IWhen engine suddenly stops

Cause Countermeasures

Lack of fuel

* Check the fuel tank and refill the fuel,
if necessary.

* Also check the fuel system for air or
leaks.

Bad nozzle
* Ifnecessary, replace with a new

nozzle.

Moving parts are
overheated due to

shortage of
lubrication oil or

improper
lubrication.

* Check amount of engine oil with oil
level gauge.

* Check lubricating oil system.
* Atevery 2 times of oil change, oilfilter

cartridge should be replaced.

•When color of exhaust is especially bad

Cause Countermeasures

Fuel is of
extremely poor
quality.

* Select good quality fuel.
Use No. 2-D diesel fuel only.

Nozzle is bad.
* Ifnecessary, replace with new

nozzle.

•When engine must be stopped immediately

Cause Countenneasures

Color of exhaust

suddenly tums
dark.

* Check the fuel injection system,
especially the fuel injection nozzle.

Bearing parts are
overheated.

* Check the lubricating system.

Oil lamp lights up
during operation.

* Check the lubricating system.
* Check the function of the relieve

valve in the lubricating system.
* Check pressure switch.
* Check filter base gasket.

•When engine overheats

Cause Countermeasures

Engine oil
insufTicient

* Check oil level. Replenish oil as
required.

Fan belt broken or

elongated
* Change belt or adjust belt tension.

Coolant insufficient * Replenish coolant.

Excessive

concentration of

ant'tfreeze

* Add water only or change to coolant
with the specified mixing ratio.

Radiator net or

radiatorfin clogged
with dust

* Clean net or fin carefully.

Inside of radiator

or coolant flow

route corroded

* Clean or replace radiator and parts.

Fan or radiator or

radiator cap
defective

* Replace defective parts.

Thermostat

defective

* Check thermostat and replace if
necessary.

Temperature
gauge or sensor
defective

* Check temperaturewiththennometer
and replace if necessary.

Overioad running * Reduce load.

Head gasket
defective or water

leakage
* Replace parts.

Unsuitable fuel

used
* Use the specified fuel.
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SPECFCATONS

Model D1005-E4 D1105-E4

Type Vertical, water-cooled, 4-cycle diesel engine

Number of cylinders 3

Bore and stroke mm (in.) 76 X73.6 (2.99 x 2.90) 78 X78.4 (3.07 x 3.09)

Total displacement cm' (cu.in.) 1001 (61.08) 1123 (68.53)

Combustion chamber Spherical Ty pe (E-TVCS)

SAE NET intennittent kW/ rpm
H.P.(SAEJ1349) (HP/rpm)

17.7/3200

(23.7/3200)
17.8/3000

(23.9/3000)

SAE NET Continuous kW / rpm
H.P.(SAEJ1349) (HP/rpm)

15.4/3200

(20.6/3200)
15.4/3000

(20.7/3000)

Maximum bare speed rpm 3420 3220

Minimum bare idling speed rpm 1300 900

Order of firing 1-2-3

Direction of rotation Counter-clockwise (viewed from flywheel side)

Injection pump Bosch MD Type Mini Pump

Injection pressure 13.73 Mpa (140 kgf/cm^ 1991 psi)

Injection timing (Before T.D.C.) 20' 18"

Compression ratio 24: 1

Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricant

(API classification)
above CF grade

Dimension mm (in.)
(length * width x height)

497.8 X 396.0 x 602.0

(19.60 X 15.59x23.7)

Dry weight
(BBSpec.) kg (lbs.)

93

(205.0)

Starting system Cell starter (with glow plug)

Starting motor 12 V, 1.2 kW

Charging generator 12 V, 480 W

Recommended battery capacity 12 V, 65 AH, equivalent

NOTE:

• Specifications are subject to change without notice.
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Model D1305-E4 V1505-E4

Type Vertical, water-cooled, 4-cycle diesel engine

Number of cylinders 3 4

Bore and stroke mm (in.) 78 X 88 (3.07 X 3.46) 78 X78.4 (3.07 x 3.09)

Total displacement cm^ (cu.in.) 1261 (76.95) 1498 (91.41)

Combustion chamber Spherical Ty pe (E-TVCS)

SAE NET Intermittent kW / rpm
H.P.(SAEJ1349) (HP/rpm)

17.9/2600

(24/2600)
17.7/2300

(23.7/2300)

SAE NET Continuous kW/ rpm
H.P.(SAEJ1349) (HP/rpm)

15.5/2600

(20.8/2600)
15.4/2300

(20.6/2300)

Maximum bare speed rpm 2820 2520

Minimum bare idling speed rpm 1100 1150

Order of firing 1-2-3 1-3-4-2

Direction of rotation Counter-clockwise (viewed from flywheel side)

Injection pump Bosch MD Type Mini Pump

Injection pressure 13.73 Mpa (140 kgf/cms 1991 psi)

Injection timing (Before T.D.C.) 16'' 140

Compression ratio 24:1

Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricant

(API classification)
above OF grade

Dimension mm (in.)
(length * width * height)

497.6 X 396.0 x 590.1

(19.59 X 15.59x23.2)
591.3 X 396.0 x 607.0

(23.28 X 15.59 x 23.90)

Dry weight
(BB Spec.) kg (lbs.)

95

(209)
110

(242.5)

Starting system Cell starter (with glow plug)

Starting motor 12 V, 1.2 kW

Charging generator 12 V, 480 W

Recommended battery capacity 12 V, 65 AH, equivalent 12 V, 75 AH, equivalent

NOTE:
• Specifications are subject to change without notice.
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DIESEL ENGINE
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05-E4BG SERIES

Kubofo
KiSC issued 04, 2014 A



TO THE READER

This Workshop Manual tells the servicing personnel about the mechanism, servicing and
maintenance of the 05-E4B and 05-E4BG. it contains 4 parts: "information", "Generai", "IVIechanism"
and "Servicing".

• information

This section primarily contains infonnation below.
• Safety First
• Specification
• Performance Curve

• Dimension

• Generai

This section primarily contains information below.
• Engine Identification
• Muffler Full Assembly Identification
• General Precautions

• Maintenance Check List

• Check and Maintenance

• Special Tools

• Mechanism

This section contains infonnation on the structure and the function of the unit. Before you continue
with the subsequent sections, make sure that you read this section.

Refer to Workshop Manual (Code No. 9Y021-01870) for the diesel engine mechanism that this
workshop manual does not include.

• Servicing
This section primarily contains infonnation below.

• Troubleshooting
• Servicing Specifications
• Tightening Torques
• Checking, Disassembling and Servicing

All illustrations, photographs and specifications contained in this manual are of the newest
information available at the time of publication.

KUBOTA reserves the right to change all information at any time without notice.

February, 2013
© KUBOTA Corporation 2013
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05-E4B. 05-E4BG SERIES. WSM INFORMATION

1. SAFETY FIRST

A SAFETY FIRST
This symbol, the industry's "Safety Alert Symbol", is used throughout this manual and on labels on the
machine itself to warn of the possibility of personal injury. Read these instructions carefully.
It is essential that you read the instructions and safety regulations before you try to repair or use this
unit.

DANGER

Indicates an imminently hazardous situation which, if not avoided, will result in death or serious injury.

WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.

CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate
injury.

IMPORTANT

Indicates that equipment or property damage could result if instructions are not followed.

NOTE

Gives helpful information.

IBM001A

I

IBM011A

WSMOOOOOIINIOOOIOSI

BEFORE YOU START SERVICE

• Read all instructions and safety instructions in this
manual and on your engine safety decals.

• Clean the work area and engine.
• Park the machine on a stable and level ground.
• Let the temperature of the engine decrease before

you start a job.
• Stop the engine, then remove the key.
• Disconnect the battery negative cable.
• Hang a "DO NOT OPERATE" tag in the operator

station.

WSM000001INI0002OS0

START SAFELY

• Do not do the procedures below when you start the
engine.
- short across starter tenninals

- bypass the safety start switch
• Do not make unauthorized modifications to the

engine. This can cause damage and decrease the
engine life.

WSMOOOO01INI00O3DSO
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9Y1200165INI019A

INFORMATION

OPERATE SAFELY

• Do not use the machine after you consunne alcohol
or medication or when you are tired.

• Put on applicable clothing and safety equipment.
• Use applicable tools only. Do not use altemative

tools or parts.
• When 2 or more persons do servicing, make sure

that you do Itsafely.
• Do not touch the hot parts or parts that turn when the

engine operates.
• Do not remove the radiator cap when the engine

operates, or immediately after it stops. If not, hot
water can spout out from the radiator. Only remove
the radiator cap when it is at a sufficiently low
temperature to touch with bare hands. Slowly loosen
the cap to release the pressure before you remove it
fully.

• Released fluid (fuel or hydraulic oil) under pressure
can cause damage to the skin and cause serious
injury. Release the pressure before you disconnect
hydraulic or fuel lines. Tighten all connections before
you apply the pressure.

• Do not open a fuel system under high pressure.
The fluid under high pressure that stays in fuel lines
can cause serious injury. Do not disconnect or repair
the fuel lines, sensors, or any other components
between the fuel pump and injectors on engines with
a common rail fuel system under high pressure.

• Put on an applicable ear protective device (earmuffs
or earplugs) to prevent injury against loud noises.

• Be careful about electric shock. The engine
generates a high voltage of more than DC100 V in
the ECU and is applied to the injector.

WSM000001INI0004US0

PROTECT AGAINST HIGH PRESSURE SPRAY

• Spray from high pressure nozzles can penetrate the
skin and cause serious injury. Keep spray from
contacting hands or body.

• If an accident occurs, see a doctor immediately. Any
high pressure spray injected into the skin must be
surgically removed within a few hours or gangrene
may result.
Doctors unfamiliar with this type of injury should
reference a knowledgeable medical source.

9Y1210651INI0014US0
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IBM006A

IBM007A

INFORMATION

AVOID HOT EXHAUST

• Servicing machine or attachments with engine
operating can result in serious personal injury.Avoid
exposure and skin contact with hot exhaust gases
and components.

• Exhaust parts and streams become very hot during
operation. Exhaust gases and components reach
temperatures hot enough to bum people, ignite, or
melt common materials.

9Y1210651INI0015OS0

EXHAUST FILTER CLEANING

• Servicing machine or attachments during exhaust
filter cleaning can result in serious personal injury.
Avoid exposure and skin contact with hot exhaust
gases and components.

• During auto or manual/stationary exhaust filter
cleaning operations, the engine will operate at
elevated idle and hot temperatures for an extended
period of time. Exhaust gases and exhaust filter
components reach temperatures hot enough to burn
people, or ignite, or melt common materials.

9Y1210651INI0016US0

PREVENT A FIRE

• Fuel is very flammable and explosive under some
conditions. Do not smoke or let flames or sparks in
your work area.

• To prevent sparks from an accidental short circuit,
always disconnect the battery negative cable first
and connect it last.

• The battery gas can cause an explosion. Keep the
sparks and open flame away from the top of battery,
especially when you charge the battery.

• Make sure that you do not spill fuel on the engine.
WSM000001INI0005OS0

KEEP A GOOD AIRFLOW IN THE WORK AREA

• Ifthe engine is in operation, make sure that the area
has good airflow. Do not operate the engine in a
closed area. The exhaust gas contains poisonous
carbon monoxide.

WSM000001INI0006OS0
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IBM009A
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IBM008A

IBM010A

INFORMATION

DISCARD FLUIDS CORRECTLY

Do not discard fluids on the ground, down the drain,
into a stream, pond, or lake. Obey related
environmental protection regulations when you
discard oil, fuel, coolant, electrolyte and other
dangerous waste.

WSM000001INI0007USO

PREVENT ACID BURNS

• Keep electrolyte away from your eyes, hands and
clothing. Sulfuric acid in battery electrolyte is
poisonous and it can burn your skin and clothing and
cause blindness. If you spill electrolyte on yourself,
clean yourself with water, and get medical aid
immediately.

WSM000001INI0008USO

PREPARE FOR EMERGENCIES

• Keep a first aid kit and fire extinguisher ready at all
times.

• Keep the emergency contact telephone numbers
near your telephone at all times.

WSMO0OOO1INIOOO9USO
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05-E4B. 05-E4BG SERIES. WSM INFORMATION

2. SPECIFICATIONS
Model D1005-E4B D1105-E4B

Number of Cylinder 3

Engine Type Vertical, water-cooled, 4-cycle diesel engine

Bore * Stroke
76.0 X 73.6 mm

(2.99 X2.90 in.)
78.0 X 78.4 mm

(3.07 X3.09 in.)

Total Displacement 1001 cm'(61.08 cu.in.) 1123cm^ (68.53cu.in.)

ISO Net Continuous
14.6 kW/ 3000 min-^ (rpm)

(19.6HP/3000 min"^ (rpm))
15.4 kW/3200 min-^(rpm)

(20.6HP/3200min-^ (rpm))
15.4 kW/3000 min-^ (rpm)

(20.7HP/3000 min"'(rpm))

ISO/SAE Net Intennittent
16.8 kW/ 3000 min-^ (rpm)

(22.5HP/3000min-^ (rpm))
17.7 kW/3200 min-^ (rpm)

(23.7 HP/ 3200 min*' (rpm))
17.8kW/ 3000 min-^ (rpm)

(23.9 HP/3000min-^ (rpm))

SAE Gross Intennittent
17.5 kW/3000 min-^ (rpm)

(23.5HP/3000min-^ (rpm))
18.5 kW/ 3200 min*' (rpm)

(24.8 HP/3200 min'̂ (rpm))
18.5 kW/3000 min"" (rpm)

(24.8HP/ 3000 min-^ (rpm))
Maximum Bare Speed 3220 min"^ (rpm) 3420 min"^ (rpm) 3220 min'̂ (rpm)
Minimum Bare Idling Speed 900 min"^ (rpm) 1300min'̂ (rpm) 900 min'̂ (rpm)
Combustion Chamber Spherical type (E-TVCS)

Fuel Injection Pump Bosch MDtype mini pump

Governor Allspeed mechanical govemor

Direction of Rotation Counter-clockwise (viewed from flywheel side)

Injection Nozzle Mini Nozzle (DNOPD)

Injection Timing
0.3142 rad (18.00')

before T.D.C.

0.3491 rad (20.00')
before T.D.C.

0.3142 rad (18.00')
before T.D.C.

Firing Order 1-2-3

Injection Pressure 13.73MPa(140.0 kgf/cm^, 1991 psi)
Compression Ratio 24:1

Lubricating System Forced lubrication by trochoid pump

Oil Pressure Indicating Electrical type switch

Lubricating Filter Full flow paper filter (Cartridge type)

Cooling System Pressurized radiator, forced circulation with water pump

Starting System Electric Starting with Starter

Starter Motor 12 V. 1.2 kW

Starting Support Device By glow plug in combustion chamber

EGR None

Battery 12 V, 65 AH, equivalent

Charging Alternator 12 V, 480 W

Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricating Oil
Class CF lubricating oil as per API classification is recommended.
For details on recommended lubricating oils, see page G-6, G-9.

Lubricating Oil Capacity 5.1 L(1.3 U.S.gals)

Weight (Dry) 93.0 kg (205 lbs)

The specification described above is of the
Conversion Formula: HP = 0.746 kW, PS =

standard engine of each model.
0.7355 kW

r^

9Y1210784INI0001US0
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05-E4B, 05-E4BG SERIES, WSM INFORMATION

Model D1305-E4B V1505-E4B

Number of Cylinder 3 4

Engine Type Vertical, water-cooled, 4-cycle diesel engine

Bore X Stroke
78.0 x 88.0 mm

(3.07 X3.46 in.)
78.0 X 78.4 mm

(3.07 X3.09 in.)

Total Displacement 1261 cm® (76.95 cu.in.) 1498 cm® (91.41 cu.in.)

ISO Net Continuous
15.5 kW/2600 min-^ (rpm)

(20.8 HP/2600 min-i(rpm))
15.4kW/2300 min' (rpm)

(20.6HP/2300 min-^ (rpm))

ISO/SAE Net Intermittent
17.9 kW/ 2600 min"^ (rpm)

(24.0 HP/2600 min-i(rpm))
17.7 kW/2300 min-^ (rpm)

(23.7HP/2300 min-^ (rpm))

SAE Gross Intermittent
18.5 kW/2600 min"" (rpm)

(24.8HP/2600 mln'̂ (rpm))
18.5 kW/2300 min-^ (rpm)

(24.8HP/2300min-^ (rpm))
Maximum Bare Speed 2820 min"' (rpm) 2520 min'̂ (rpm)
Minimum Bare Idling Speed 1100min"^ (rpm) 1150min"^ (rpm)
Combustion Chamber Spherical type (E-TVCS)

Fuel Injection Pump Bosch MD type mini pump

Governor Ailspeed mechanical govemor

Direction of Rotation Counter-clockwise (viewed from flywheel side)

Injection Nozzle Mini Nozzle (DNOPD)

Injection Timing 0.2793 rad (16.00") before TD.C. 0.2443 rad (14.00') before T.D.C.

Firing Order 1-2-3 1-3-4-2

Injection Pressure 13.73MPa(140.0kgf/cm2.1991 psi)
Compression Ratio 24 : 1

Lubricating System Forced lubrication by trochoid pump

Oil Pressure Indicating Electrical type switch

Lubricating Filter Full flow paper filter (Cartridge type)

Cooling System Pressurized radiator, forced circulation vMth water pump

Starting System Electric Starting wth Starter

Starter Motor 12 V, 1.2 kW

Starting Support Device By glow plug in combustion chamber

EGR None

Battery 12 V, 65 AH, equivalent 12 V. 75 AH, equivalent

Charging Alternator 12 V, 480 W

Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricating Oil
Class CF lubricating oil as per API classification is recommended.
For details on recommended lubricating oils, see page G-6, G-9.

Lubricating Oil Capacity 5.7 L (1.5 U.S.gals) 6.7 L (1.8 U.S.gals)

Weight (Dry) 95.0 kg (209 lbs) 110.0 kg (242.5 lbs)

The specification described above is of the
Conversion Formula: HP = 0.746 kW, PS =

standard engine of each nriodel.
0.7355 kW

1-6
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05-E4B, 05-E4BG SERIES, WSM INFORMATION

Model
D1005-E4BG D1105-E4BG D1305-E4BG V1505-E4B6

BG1 BG1 BG1 BG1

Number of Cylinder 3 4

Engine Type Vertical. Wiater-cooled, 4 cycle diesel engine

Bore * Stroke
76.0 X 73.6 mm

(2.99 X2.90 in.)
78.0 * 78.4 mm

(3.07 X3.09 in.)
78.0 * 88.0 mm

(3.07 X3.46 in.)
78.0 X 78.4 mm

(3.07 X3.09 in.)

Total Displacement
1001 cm^

(61.08 cu.in.)
1123 cm3

(68.53 cu.in.)
1261 cm^

(76.95 cu.in.)
1498 cm®

(91.41 cu.in.)

STANDBY

ISO 3046 9.8 kW/

1800min"'' (rpm)
11.5 kW/

1800 min'̂ (rpm)
13.1 kW/

1800min"'' (rpm)
15.1 kW/

1800 min*"" (rpm)

SAEJ-1349 13.1 HP/

1800 min"^ (rpm)
15.4 HP/

1800 min*^ (rpm)
17.6 HP/

1800 min'̂ (rpm)
20.2 HP /

1800 min"^ (rpm)
NET Continuous

ISO 3046 8.7 kW/

1800 min'̂ (rpm)
10.1 kW/

1800 min'̂ (rpm)
11.6 kW/

1800min*'' (rpm)
13.4 kW/

1800 min*"" (rpm)

SAEJ-1349 11.7 HP/

1800 min"^ (rpm)
13.5 HP/

1800 min"' (rpm)
15.6 HP/

1800min"' (rpm)
18.0 HP/

1800 min*' (rpm)

Governor Regulation Less than 5 %

Combustion Chamber Spherical type (E-TVCS)

Fuel Injection Pump Bosch MD type mini pump

Governor All speed mechanical governor

Direction of Rotation Counter-clockwise (viewed from flywheel side)

Injection Nozzle Mini Nozzle (DNOPD)

Injection Timing 0.2705 rad (15.50 •) before TD.C. 0.2618 rad (15.00') before TD.C.

Firing Order 1-2-3 1-3-4-2

Injection Pressure 13.73MPa(140.0kgf/cm^, 1991 psi)
Compression Ration 24 :1

Lubricating System Forced lubrication by trochoid pump

Oil Pressure Indication Electrical type switch

Lubricating Filter Full flow paper filter (Cartridge type)

Cooling System Pressurized radiator, forced circulation with water pump

Starting System Electric Starting with Starter

Starting Motor 12 V. 1.0 kW 12 V, 1.2 kW

Starting Support Device By glow plug in combustion chamber

EGR None

Battery 12 V. 65 AH, equivalent 12 V, 75 AH, equivalent

Charging Alternator 12 V, 360 W

Fuel Diesel Fuel No. 2-D (ASTM 0975)

Lubricating Oil
Class CF lubricating oil as per API classification is recommended.
For details on recommended lubricatingoils, see page G-6, G-9.

Lubricating Oil Capacity 5.1 L(1.3 U.S.gals) 5.7 L (1.5 U.S.gals) 6.7L(1.8U.S.gals)

Weight (Dry) 110 kg (242 lbs) 112 kg (247 lbs) 127 kg (280 lbs)

The specification described above is of the standard engine of each model.
Conversion Fonnula: HP = 0.746 m. PS = 0.7355 kW

1^.

9Y1210784INI0010US0
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3. PERFORMANCE CURVES
^ D1005-E4B (3000 rpm)
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INFORMATION

(N'm)
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(4)

(g/kW-h)

-I 270
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260

-J 255

(3)

1600 1800 2000 2200 2400 2600 2800 3000 3200 min*^ (rpm)
9Y1210784IEI005US

(1) Brake Horsepower (2) Engine Speed (3) B.S.F.C. (Brake Specific Fuel (4) Torque
Consumption)

9Y1210784INI0011US0
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D1005-E4B (3200 rpm)
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(1) Brake Horsepower (2) Engine Speed (3) B.S.F.C. (Brake Specific Fuel (4) Torque
Consumption)
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D1105-E4B
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(1) Brake Horsepower (2) Engine Speed (3) B.S.F.C. (Brake Specific Fuel (4) Torque
Consumption)
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D130S-E4B

(kW)
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INFORMATION
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9Y1210784IEI003US

(1) Brake Horsepower (2) Engine Speed

2000
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(3) B.S.F.C. (Brake Specific Fuel (4) Torque
Consumption)

9Y1210784INI0005US0
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V1505-E4B

(kW)
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9Y1210784IEI004US

(1) Brake Horsepower
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1300 1500

(2) Engine Speed

I I \ \ I L

INFORMATION
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- 250 (3)
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1700 1900

(2)
2100 2300 min"^ (rpm)

(3) B.S.F.C. (Brake Specific Fuel (4) Torque
Consumption)

9Y1210784INI0006US0
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05-E4B, 05-E4BG SERIES, WSM

4. DIMENSIONS
D1005-E4B. D1105-E4B

3EEAEACFP001A

INFORMATION

D100S-E4B D1105-E4B

A 497.8 mm (19.60 in.) 497.8 mm (19.60 in.)

B 230 mm (9.06 in.) 230 mm (9.06 in.)

C 330 mm dia. (13.0 in. dia.) 330 mm dia. (13.0 in. dia.)

D 396 mm (15.6 in.) 396 mm (15.6 in.)

E 194 mm (7.64 in.) 194 mm (7.64 in.)

F 602.0 mm (23.70 in.) 602.0 mm (23.70 in.)

G 233.5 mm (9.193 in.) 233.5 mm (9.193 in.)

H 200 mm (7.87 in.) 200 mm (7.87 in.)

1 250.81 to 251.12 mm dia. (9.8744 to 9.8866 in. dia.) 250.81 to 251.12 mm dia. (9.8744 to 9.8866 in. dia.)

J 56 mm (2.2 in.) 56 mm (2.2 in.)

9Y1210784INI0007OS0
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06-E4B, 05-E4BG SERIES, WSM

D1305-E4B

D1305-E4B

A 497.6 mm (19.59 in.)

B 590.1 mm (23.23 in.)

C 396.0 mm (15.59 in.)

D 185.3 mm (7.295 in.)

E 125 mm dia. (4.92 in. dia.)

F 222.2 mm dia. (8.748 in. dia.)

1-14

INFORMATION
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V1505-E4B

3EEAEACFP002A

V150S-E4B

A 591.3 mm (23.28 in.)

B 230 mm (9.06 in.)

C 370 mm dia. (14.6 in. dia.)

D 396 mm (15.6 in.)

E 194 mm (7.64 in.)

F 607.0 mm (23.90 in.)

6 238.5 mm (9.390 in.)

H 200 mm (7.87 in.)

1 250.81 to 251.12 mm dia. (9.8744 to 9.8866 in. dia.)

J 56 mm (2.2 in.)

1-15

INFORMATION
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05-E4B, 05-E4BG SERIES, WSM INFORMATION

D1005-E4BG. D1105-E4BG. V1505-E4BG

9

3EEAEACFP003A

D1005-E4BG D1105-E4BG V1505-E4BG

A 546.6 mm (21.52 in.) 546.6 mm (21.52 in.) 634.3 mm (24.97 in.)

B
4-3/8-16 UNC-2B

Depth 16 mm (0.63 in.)
4-3/8-16 UNC-2B

Deptli 16 mm (0.63 in.)
4-3/8-16 UNC-2B

Depth 16 mm (0.63 in.)

C 608.7 mm (23.96 in.) 608.7 mm (23.96 in.) 613.7 mm (24.16 in.)

D 360 mm (14.2 in.) 360 mm (14.2 in.) 360 mm (14.2 in.)

E 333.38 mm dia. (13.125 in. dia.) 333.38 mm dia. (13.125 in. dia.) 333.38 mm dia. (13.125 in. dia.)

F 200.02 mm dia. (7.8748 in. dia.) 200.02 mm dia. (7.8748 in. dia.) 200.02 mm dia. (7.8748 in. dia.)

G 356 mm dia. (14.0 in. dia.) 356 mm dia. (14.0 in. dia.) 356 mm dia. (14.0 in. dia.)

H 290 mm dia. (11.4 in. dia.) 290 mm dia. (11.4 in. dia.) 290 mm dia. (11.4 in. dia.)

1 184.2 mm dia. (7.252 in. dia.) 184.2 mm dia. (7.252 in. dia.) 184.2 mm dia. (7.252 in. dia.)

J 98 mm (3.9 in.) 98 mm (3.9 in.) 98 mm (3.9 in.)

9Y1210784INI0012US0
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05-E4B, 05-E4BG SERIES. WSM

D1305-E4BG

3EEAEAEFP002A

D1305-E4BG

A 551.3 mm (21.70 In.)

B
4-3/8-16 UNC-2B

Depth 16 mm (0.63 in.)

C 590.1 mm (23.23 in.)

D 360 mm (14.2 In.)

E 333.38 mm dia. (13.125 in. dia.)

F 200.02 mm dia. (7.8748 in. dia.)

G 356 mm dia. (14.0 in. dia.)

H 296 mm dia. (11.7 In. dia.)

1 184.2 mm dia. (7.252 In. dia.)

J 98 mm (3.9 in.)

1-17
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05-E4B. 05-E4BG SERIES, WSM GENERAL

1. ENGINE IDENTIFICATION
[1] MODEL NAME AND ENGINE SERIAL NUMBER

p.

—

-

1

3EEAEAC0P001B

You must identify the engine model name and serial number
before you start a job. When you get in touch with the manufacturer,
always tell your engine model name and serial number.
Engine Serial Number

The engine serial number is an identified number for the engine.
It appears after the engine model number.
It shows the month and year of manufacture as below.

Engine Series
Number Series Number Series

1 05 Series (Include: WG) 5 Air Cooled Gasoline

2 V3 Series 6
GZ, OC.AC, EAandE

Series

3 08 Series 7 03 Series

4
SM Series

(Include: WG)
8 07 Series

Year of manufacture

Alphabet or
Number

Year
Alphabet or

Number
Year

1 2001 F 2015

2 2002 G 2016

3 2003 H 2017

4 2004 J 2018

5 2005 K 2019

6 2008 L 2020

7 2007 M 2021

8 2008 N 2022

9 2009 P 2023

A 2010 R 2024

B 2011 S 2025

C 2012 T 2026

D 2013 V 2027

E 2014

(1) Engine Label
(2) Emission Label

G-1

(3)
(4)

Engine Model
Serial Number

(To be continued)
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05-E4B, 05-E4BG SERIES, WSM

(Continued)

GENERAL

Month of manufacture

Month Engine Lot Number

January A0001 ~A9999 B0001> 82999

February C0001 - C9999 D0001 - DZ999

March E0001 - E9999 F0001~ FZ999

April G0001 ~ G9999 H0001 - HZ999

May J0001 ~ J9999 K0001 - KZ999

June L0001~ L9999 M0001 ~ MZ999

July N0001 ~ N9999 P0001 - PZ999

August Q0001 ~ Q9999 R0001 ~ RZ999

September S0001 ~ S9999 TOOOl ~ TZ999

October U0D01~ U9999 V0001-VZ999

November W0001 - W9999 X0001 ~XZ999

December Y0001 - Y9999 Z0001 - ZZ999

*Alphabetical letters "1" and "O" are not used.
(a) (b)(c)(d) (e)

e.g. D1105- 1 D LA0Q1

(a) Engine Model Name: D1105
(b) Engine Series: 1 indicates 05 Series
(c) Year: D indicates 2013
(d) Month: L or M indicates June
(e) Lot Number: (0001 ~ 9999 or A001 ~ Z999)

9Y1210784GEG0001OS0
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05-E4B, 05-E4BG SERIES. WSM GENERAL

[2] E4B ENGINE
[Example: Engine Model Name D1105-E4B-XXXX]
The emission controls previously implemented in various countries to prevent air pollutionwill be stepped up as

Nonroad Emission Standards continue to change. The timing or applicable date of the specific Nonroad Emission
regulations depends on the engine output classification.

Over the past several years, KUBOTA has been supplying diesel engines that comply with regulations in the
respective countries affected by Nonroad Emission regulations. For KUBOTA Engines, E4B will be the designation
that identifies engine models affected by the next emission phase (See the table below).

When servicing or repairing ###-E4B series engines, use only replacement parts for that specific E4B engine,
designated by the appropriate E4B KUBOTA Parts Listand perform all maintenance services listed in the appropriate
KUBOTA Operator's Manual or in the appropriate E4B KUBOTA Workshop Manual. Use of incorrect replacement
parts or replacement parts from other emission level engines (for example: E3B engines), may result in emission
levels out of compliance with the original E4B design and EPA or other applicable regulations.Please refer to the
emission label located on the engine head cover to identify Output classification and Emission Control Infonnation.
E4B engines are identified with "EF" at the end of the Model designation, on the US EPA label. Please note: E4B is
not marked on the engine.

.(1)

EMISSION CONTROL INFjORMATION

THIS ENGINE MEETS 2013Tier4 afiSSION REGULATIONS
FORU.S.EPA AND CAUFORNIA N(3NR0AD Cl ENGINES.

Kubot

9Y1210784GES002A

KUBOTA Corporation
MODEL : ### f-EF 1 ENGINE DISP.: ##L
FAMILY: ###»>—<### ECS: BI.IR
POWER: #«l(W/####rpn CATEGCUfY: ##-##kW
VALVE CLEARANCE (COLD): IN##mm EX##rmi
iNJ.TIM[NG: ### DE6BTDC
ULTRA LOW SULFUR DIESEL FUEL ONLY

l#g##»

[3] CYLINDER NUMBER

Al

3EEABAB1P011A

Category Engine output classification EPA regulation

Less than 19 kW Tier 4

EF
From 19 to less than 56 kW Interim Tier 4

From 56 to less than 75 kW Interim Tier 4

From 75 to less than 130 kW Interim Tier 4

(1) "E4B" engines are identified with "EF" at the end of the Model designation, on
the US EPA label.

"E4B" designates sonfie Interim Tier 4 / Tier 4 models, depending on engine
output classification.

9Y1210784GEG0002US0

You can see the cylinder numbers of KUBOTA diesel engine in
the figure.

The sequence of cylinder numbers is No.1, No.2, No.3 and No.4
and it starts from the gear case side.

9Y1210784GEG0003USO
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05-E4B, 05-E4BG SERIES. WSM GENERAL

2. GENERAL PRECAUTIONS

3EEABAB1P012A

When you disassemble, carefully put the parts in a clean area
to make it easy to find the parts.
You must install the screws, bolts and nuts in their initial position
to prevent the reassembly errors.
When it is necessary to use special tools, use KUBOTA special
tools. Refer to the drawings when you make special tools that
you do not use frequently.
Before you disassemble or repair machine, make sure that you
always disconnect the ground cable from the battery first.
Remove oil and dirt from parts before you measure.
Use only KUBOTA genuine parts for replacement to keep the
machine perfomiance and to make sure of safety.
You must replace the gaskets and 0-rings when you assemble
again. Apply grease (1) to new 0-rings or oil seals before you
assemble.

When you assemble the external or internal snap rings, make
sure that the sharp edge (3) faces against the direction from
which force (2) is applied.
Make sure that you try to operate the engine after you repair or
assemble it.

(1) Grease
(2) Force
(3) Sharp Edge

G-4

(A) External Snap Ring
(B) Internal Snap Ring

9Y1210784GEG0004US0
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06-E4B. 05-E4BG SERIES, WSM GENERAL

3. MAINTENANCE CHECK LIST
To make sure that the engine operates safely for a long time, refer to the table belowto do regular inspections.

Item

Service Interval

Every

50

hrs

100

hrs

200

hrs

400

hrs

500

hrs

1 or2

months
1 year

800

hrs

1500

hrs

3000

hrs
2 years

* Checking fuel lioses and clamp bands ☆

*

Changing engine oil
(Oil pan depth; 110 mm (4.33 in.). 125 mm
(4.92 in.), 130 mm (5.12 in.))

★ ☆

*
Cleaning air cleaner element
(Replace the element after 6 times cleaning)

☆

Cleaning fuel filter element ☆

Check fan belt tension and damage ☆

Checking battery electrolyte level ☆
If

•

Replacing oil filter cartridge
(Oil pan depth: 110 mm (4.33 in.), 125 mm
(4.92 in.), 130 mm (5.12 in.))

★ ☆

☆

(BG
type)

Checking radiator hoses and clamp bands ☆

* Checking intake air line ☆

Replacing fuel filter cartridge ☆

Cleaning water jacket and radiator interior ☆

Replacing fan belt ☆

Recharging battery ☆

* Replacing air cleaner element ☆

Checking valve clearance ☆

* Checking injection nozzle pressure ☆

Checking injection pump ☆

Checking injection timing ☆

Changing radiator coolant (L.L.C.) ☆

Replacing radiator hoses and clamp bands ☆

* Replacing fuel hoses and clamps ☆

* Replacing intake air line ☆

Replacing battery ☆

★ Change engine oiland replace oilfilter cartridge after the first60 hours of operation.
* The items listed above (* marked) are registered as emission related critical parts by KUBOTA in the U.S. EPA
nonroad emission regulation. As the engine owner, you are responsible for the perfomiance of the required
maintenance on the engine according to the above instruction.
Please see the emission Warranty Statement in detail.

9Y1210784GEG0005US0

G-5
KiSC issued 04.2014 A



06-E4B. 05-E4BG SERIES. WSM GENERAL

CAUTION

• When changing or inspecting, be sure to levei and stop the engine.
• NOTE

Engine oil
• Refer to the following table for the suitable American Petroleum Institute (API) classification of engine oil

according to the engine type (with internal EGR, external EGR or non-EGR) and the Fuel Type Used:
(Low Sulfur, Ultra Low Sulfur or High Sulfur Fuels).

Fuel Type

Engine oil classification (API classification)

Engines with non-EGR
Engines with internal EGR

Engines with extemal EGR

High Sulfur Fuel
[0.05 % (500 ppm) 5
Sulfur Consent <
0.50 % (5000 ppm)]

CF

(If the "CF-4. CG-4. CH-4, or CI-4" engine
oil is used with a high-sulfur fuel, change
the engine oil at shorter intervals,
(approximately half))

-

Low Sulfur Fuel

[Sulfur Content <
0.05 % (500 ppm)] or
Ultra Low Sulfur Fuel

[Sulfur Content <
0.0015 % (15 ppm)]

CF, CF-4, CG-4. CH^ or CI-4
CF orCI^

(Class CF-4, CG^ and CH-4 engine oils
cannot be used on EGR type engines.)

EGR: Exhaust Gas Re-circulation

• CJ-4 classification oil is intended for use in engines equipped with DPF (Diesel Particulate Filter) and is
Not Recommended for use in Kubota E3 specification engines.

• Oil used in the engine should have API classification and Proper SAE Engine Oil Viscosity according to
the ambient temperatures where the engine is operated.

• With strict emission control regulations now in effect, the CF-4 and CG-4 engine oils have been developed
for use with low sulfur fuels, for On-Highway vehicle engines. When a Nonroad engine runs on high sulfur
fuel, it is advisable to use a "CF or better" classification engine oil with a high Total Base Number (a
minimum TBN of 10 is recommended).

Fuel

• Cetane Rating: The minimum recommended Fuel Cetane Rating is 45. A cetane rating greater than SO is
preferred, especially for ambient temperatures below -20 °C (-4 **F) or elevations above 1500 m (5000 ft).

• Diesel Fuel Specification Type and Sulfur Content % (ppm) used, must be compliant with all applicable
emission regulations for the area in which the engine is operated.

• Use of diesel fuel with sulfur content less than 0.10 % (1000 ppm) is strongly recommended.
• Ifhigh-sulfur fuel (sulfur content 0.50 % (5000 ppm) to 1.0 % (10000 ppm)) is used as a diesel fuel, change

the engine oil and oil filter at shorter intervals, (approximately half)
• DO NOT USE Fuels that have sulfur content greater than 1.0 % (10000 ppm).
• Diesel fuels specified to EN 530 or ASTM D975 are recommended.
• N0.2-D is a distillate fuel of lower volatility for engines in industrial and heavy mobile service. (SAE J313

JUN87)
• Since KUBOTA diesel engines of less than 56 kW (75 hp) utilize EPA Tier 4 and Interim Tier 4 standards,

the use of low sulfur fuel or ultra lowsulfur fuel is mandatory for these engines, when operated in US EPA
regulated areas. Therefore, please use No.2-D S500 or SI5 diesel fuel as an alternative to No.2-D, and use
No.l-D S500 or SI 5 diesel fuel as an alternative to No.l-D for ambient temperatures below -10 **0 (14 °F).

1) SAE: Society of Automotive Engineers
2) EN: European Nonn
3) ASTM: American Society of Testing and Materials
4) US EPA: United States Environmental Protection Agency
5) No.l-D or N0.2-D, 8500: LowSulfur Diesel (LSD) less than 500 ppm or 0.05 wt.%

No.l-D or N0.2-D, 815: Ultra LowSulfur Diesel (ULSD) 15 ppm or 0.0015 wt.%
9Y1210784GEG0006US0
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4. CHECK AND MAINTENANCE
[1] DAILY CHECK POINTS

3EEAEAC0P003AJS I

Checking Engine Oil Level

1. Level the engine.
2. To check the oil level, draw out the dipstick (1), wipe it clean,

reinsert it, and draw it out again.
Check to see that the oil level lies "A" between the two notches.

3. If the level is too low, add new oil to the specified level.

• IMPORTANT

• When using an oil of different maker or viscosity from the
previous, drain old oil. Never mix two different types of oil.

• NOTE

• Be sure to inspect the engine, locating it on a horizontal
place. If placed on gradients, accurately, oil quantity may
not be measured.

• Be sure to keep the oil level between upper and lower limits
of the dipstick. Too much oil may cause a drop in output or
excessive blow-by gas. On the closed breather type engine
in which mist is sucked through port, too much oil may
caused oil hammer. While too little oil, may seize the
engine's rotating and sliding parts.

(1) Dipstick A: Oil Level

9Y1210784GEG0007USO
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05-E4B, 05-E4BG SERIES, WSM

3EEABAB1P014A

3EEABAB1P015D

GENERAL

Checking and Replenish Coolant

1. Without recovery tank:
Remove the radiator cap (1) and check to see that the coolant
level is just below the port.
With recovery tank (2):
Check to see that the coolant level lies between FULL "A" and

LOW "B".

2. If coolant level is too low, check the reason for decreasing
coolant.

(Case1)
If coolant is decreasing by evaporation, replenish only fresh,
soft water.

(Case 2)
If coolant is decreasing by leak, replenish coolant of the same
manufacture and type in the specified mixture ratio (fresh, soft
water and L.L.C.}. If the coolant brand cannot be identified,
drain out all of the remaining coolant and refill with a totally new
brand of coolant mix.

CAUTION

Do not remove the radiator cap until coolant temperature is
below its boiling point. Then loosen the cap slightly to
relieve any excess pressure before removing the cap
completely.

IMPORTANT

During filling the coolant, air must be vented from the
engine coolant passages. The air vents by jiggling the
radiator upper and lower hoses.
Be sure to close the radiator cap securely. If the cap is
loose or improperly closed, coolant may leak out and the
engine could overheat.
Do not use an antifreeze and scale inhibitor at the same

time.

Never mix the different type or brand of L.L.C..

(1) Radiator Cap
(2) Recovery Tank

G-8

A: FULL

B: LOW

9Y1210784GEGOOO8USO
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[2] CHECK POINTS OF INITIAL 50 HOURS
Changing Engine Oil

3EEAEACCP004A

CAUTION

• Be sure to stop engine before changing engine oil.
1. Start and warm up the engine for approx. 5 minutes.
2. Place an oil pan underneath the engine.
3. To drain the used oil, remove the drain plug (1) at the bottom of

the engine and drain the oil completely.
4. Screw the drain plug (1).
5. Fill new oil up to upper line on the dipstick.

• IMPORTANT

• When using an oil of different maker or viscosity from the
previous one, remove all of the old oil.

• Never mix two different types of oil.
• Engine oil should have properties of API classification.

(See page G-6.)
• Use the proper SAE Engine Oil according to ambient

temperature.
• Upon an oil change, be sure to replace the gasket with new

one.

Above 25 'C (77 T)
SAE 30 or

SAE 10W-30, SAE 10W-40

0 'C to 25 "C (32 T to 77 °F)
SAE 20 or

SAE 10W-30, SAE 10W-40

Below 0 °C (32 °F)
SAEIOWor

SAE 10W-30. SAE 10W-40

Models

Oil Pan Depth

110 mm

(4.33 in.)
125 mm

(4.92 in.)
130 mm

(5.12 in.)

D1005-E4B/E4BG
D1105-E4B/E4BG

-

5.1 L

1.3 U.S.gals
-

D1305-E4B/E4BG
5.7 L

1.5 U.S.gals
- -

V1505-E4B/E4BG - -

6.7 L

1.8 U.S.gals

Tightening torque

Drain

plug with
copper

gasl<et

IV112X 1.25

33 to 37 Nm

3.3 to 3.8 kgf-m
24 to 27 Ibf-ft

Drain

plug with
rubber

coated

gasket

M22x 1.5

45 to 53 N m

4.5 to 5.5 kgfm
33 to 39 Ibfft

(1) Drain Plug

9Y1210784GEG0009US0
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Replacing Oil Filter Cartridge

A CAUTION
• Be sure to stop the engine before changing filter cartridge.

1. Remove the oil filter cartridge with the filter wrench.
2. Apply a slight coat of oil onto the new cartridge gasket.
3. To install the new cartridge, screw it in by hand. Over tightening

may cause defonnation of rubber gasket.
4. After the new cartridge has been replaced, the engine oil

nonnally decrease a little.Thus see that the engine oil does not
leak through the seal and be sure to read the oil level on the
dipstick. Then, replenish the engine oil up to the specified level.

• IMPORTANT

• To prevent serious damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalent.

9Y1210784GEG0010US0
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05-E4B, 05-E4BG SERIES, WSM GENERAL

CHECK POINT OF EVERY 50 HOURS

3EEACAA1P057D

3EEACAA1P058B

3EEACAA1P059A

3EEACAA1P060A

Checking Fuel Hose

1. If the clamp (2) is loose, apply oil to the threads and securely
retighten it.

2. The fuel hose (1) is made of rubber and ages regardless of the
period service.
Change the fuel hose together with the clamp every two years.

3. However, Ifthe fuel hose and clamp are found to be damaged
or deteriorate earlier than two years, then change or remedy.

4. After the fuel hose and the clamp have been changed, bleed the
fuel system.

A CAUTION
• Stop the engine when attempting the check and change

prescribed above.
(When bleeding fuel system)
1. Fill the tank with fuel and open the fuel valve (4).
2. Loosen the air vent plug (3) of the fuel filter a few turns.
3. Screw back the plug when bubbles do not come up any more.
4. Open the air vent valve on top of the fuel injection pump.
5. Ifequipped electrical fuel feed pump, turn the key to AC position

and pump the fuel up for 10 to 15 seconds.
If equipped mechanical fuel feed pump, set the stop lever on
stop position and crank the engine for 10 to 15 seconds.

6. Close securely the air vent valve after air bleeding.

• NOTE

• Always keep the air vent valve on the fuel injection pump
closed except when air is vented, or it may cause the
engine to stop.

(1) Fuel Hose
(2) Clamp
(3) Air Vent Plug
(4) Fuel Valve

[A] Cartridge Type
[B] Element Type

9Y1210784GEGO011US0
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CHECK POINTS OF EVERY 100 HOURS

3EEABAB1P020A

3EEABAB1P023A

3EEABAB1P017B

Cleaning Air Cleaner Element

1. Remove the air cleaner element.

2. Use clean dry compressed air on the inside of the element.
Pressure of compressed air must be under 205 kPa
(2.1 kgf/cm^, 30 psi).
Maintain reasonable distance between the nozzle and the filter.

• NOTE

• The air cleaner uses a dry element. Never apply oil to it.
• Do not run the engine with filter element removed.
• Change the element once a year or every 6th cleaning.

9Y1210784GEG0012DS0

Cleaning Fuel Filter (Element Type Only)

1. Close the fuel valve (3).
2. Unscrew the retaining ring (6) and remove the filter cup (5), and

rinse the inside with kerosene.

3. Take out the element (4) and dip it in the kerosene to rinse.
4. After cleaning, reassemble the fuel filter, keeping out dust and

dirt.

5. Bleed the fuel system.

• IMPORTANT

• If dust and dirt enter the fuel, the fuel injection pump and
injection nozzle will wear quickly. To prevent this, be sure
to clean the fuel filter cup (5) periodically.

(1) Fuel Valve Body
(2) Air Vent Plug
(3) Fuel Valve

Fan Belt Tension

1. Measure the deflection (A), depressing the belt halfway
between the fan drive pulley and alternator pulley at specified
force 98 N (10 kgf, 22 Ibf).

2. If the measurement is not within the factory specifications,
loosen the alternator mounting screws and relocate the
alternator to adjust.

(4) Filter Element
(5) Filter Cup
(6) Retaining Ring

9Y1210784GEG0013USO

Deflection (A) Factory specification
7.0 to 9.0 mm

0.28 to 0.35 in.

(A) Deflection

9Y12107B4GEG0014US0
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(B)

3EEABAB1P0igB

(A) (B)

¥1 |V
3EEABAB1P018A

@ O ©I,

I3EEABAB1P024A

GENERAL

Fan Belt Damaae and Wear

1. Check the fan belt for damage.
2. If the fan belt is damaged, replace it.
3. Check If the fan belt is worn and sunk in the pulley groove.
4. If the fan belt is nearly worn out and deeply sunk in the pulley

groove, replace it.

(A) Good (B) Bad

9yi210784GEG0015USO

Checking Battery Electrolyte Level

1. Check the battery electrolyte level.
2. If the level is below than lower level line (2), and the distilled

water to pour level of each cell.

(1) upper Level Line (2) Lower Level Line

9Y1210784GEG0016USO
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[5] CHECK POINTS OF EVERY 200 HOURS
Changing Engine Oil

3EEAEAC0P004A

CAUTION

• Be sure to stop engine before changing engine oil.
1. Start and warm up the engine for approx. 5 minutes.
2. Place an oil pan undemeath the engine.
3. To drain the used oil, remove the drain plug (1) at the bottom of

the engine and drain the oil completely.
4. Screw the drain plug (1).
5. Fill new oil up to upper line on the dipstick.

• IMPORTANT

• When using an oil of different mailer or viscosity from the
previous one, remove all of the old oil.

• Never mix two different types of oil.
• Engine oil should have properties of API classification.

(See page G-6.)
• Use the proper SAE Engine Oil according to ambient

temperature.
• Upon an oil change, be sure to replace the gasket with new

one.

Above 25 "C (77 "F)
SAE 30 or

SAE 10W-30. SAE 10W-40

0 °C to 25 'C (32 "F to 77 °F)
SAE 20 or

SAE 10W-30. SAE 10W-40

Below 0 'C (32 T)
SAEIOWor

SAE 10W-30. SAE 10W-40

Models

Oil Pan Depth

110 mm

(4.33 In.)
125 mm

(4.92 in.)
130 mm

(5.12 in.)

D1005-E4B/E4BG.
D1105-E4B/E4BG

-

5.1 L

1.3 U.S.gals -

D1305-E4B/E4BG
5.7 L

1.5 U.S.gals
- -

V1505-E4B/E4BG - -

6.7 L

1.8 U.S.gals

Tightening torque

Drain

plug with
copper

gasket

M12 X 1.25

33 to 37 Nm

3.3 to 3.8 kgfm
24 to 27 Ibfft

Drain

plug with
rubber

coated

gasket

M22>c 1.5

45 to 53 N-m

4.5 to 5.5 kgfm
33 to 39 Ibfft

(1) Drain Plug

9Y1210784GEG0009US0
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Replacing Oil Filter Cartridge

A CAUTION
• Be sure to stop the engine before changing filter cartridge.

1. Remove the oil filter cartridge with the filter wrench.
2. Apply a slight coat of oil onto the new cartridge gasket.
3. To install the new cartridge, screw it in by hand. Over tightening

may cause deformation of rubber gasket.
4. After the new cartridge has been replaced, the engine oil

normally decrease a little. Thus see that the engine oil does not
leak through the seal and be sure to read the oil level on the
dipstick. Then, replenish the engine oil up to the specified level.

• IMPORTANT

• To prevent serious damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalent.

9Y1210784GEG0010OS0

Checl<ing Radiator Hoses and Clamp Bands

1. Check to see if the radiator hoses are properly fixed every 200
hours of operation or every six months, whichever comes first.

2. If the clamp is loose, apply oil to the threads and retighten it
securely.

3. The water hose is made of rubber and tens to age. It must be
replaced every two years. Also replace the clamp and tighten it
securely.

(1) Upper Hose

(1) Intake Air Hose

G-15

(2) Lower Hose

9Y1210784GEG0017US0

Checicing Intake Air Line

1. Check to see if the intake air hose(s) are properly fixed every
200 hours of operation.

2. If the clamp is loose, apply oil to the threads and retighten it
securely.

3. The intake air hose(s) is made of rubber and tends to age. It
must be changed every two years. Also change the clamp and
tighten it securely.

• IMPORTANT

• To prevent serious damage to the engine, Iceep out any
dust inside the intake air line.

(2) Clamp

9Y1210784GEG0018US0

KiSC Issued 04,2014 A



05-E4B, 05-E4BG SERIES. WSM GENERAL

[6] CHECK POINTS OF EVERY 400 HOURS
Replacing Oil Filter Cartridge (for BG Type)

A CAUTION
• Be sure to stop the engine before changing filter cartridge.

1. Remove the oil filter cartridge with the filter wrench.
2. Apply a slight coat of oil onto the new cartridge gasket.
3. To install the new cartridge, screw it in by hand. Over tightening

may cause defomiation of rubber gasket.
4. After the new cartridge has been replaced, the engine oil

normally decrease a little. Thus see that the engine oil does not
leak through the seal and be sure to read the oil level on the
dipstick. Then, replenish the engine oil up to the specified level.

• IMPORTANT

• To prevent serious damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalent.

9Y1210784GEG0050US0

Replacing Fuel Filter Cartridge (Cartridge Tvpe)

Water and dust in fuel are collected in the filter cartridge. So.
change the filter cartridge every 400 hours service.
1. Remove the used filter cartridge with filter wrench.
2. Apply a thin film of fuel to the surface of new filter cartridge

gasket before screwing on.
3. Then tighten enough by hand.
4. Loosen the air vent plug to let the air out.
5. Start engine and check for fuel leakage.

3EEACAA1P057B

3EEABAB1P023A

(1) Fuel Filler Cartridge

9Y121O784GEG0O19USO

Replacing Fuel Filter Element (Element Type)

1. Close the fuel valve (3).
2. Unscrew the retaining ring (6) and remove the filter cup (5), and

rinse the inside with kerosene.

3. Replace the filter element (4).
4. Reassemble the fuel filter, keeping out dust and dirt.
5. Bleed the fuel system.

(1) Fuel Valve Body
(2) AirVent Plug
(3) Fuel Valve

G-16

(4) Filter Element
(5) Filter Cup
(6) Retaining Ring

9Y1210784GEG0020US0
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[7] CHECK POINTS OF EVERY 500 HOURS
Cleaning Water Jacket and Radiator Interior

A CAUTION
• Do not remove tiie radiator cap when the engine is hot.

Then loosen cap slightly to the stop to relieve any excess
pressure before removing cap completely.
Stop the engine and let cool down.
To drain the coolant, open the radiator drain valve (2) and
remove the radiator cap (1). Then radiator cap (1) must be
removed to completely drain the coolant. And open the drain
valve of engine body.
After all coolant is drained, close the drain valve (2).
Fillwith clean water and cooling system cleaner.
Follow directions of the cleaner instruction.

After flushing, fill with clean water and anti-freeze until the
coolant level is just below the port. Install the radiator cap (1)
securely.
Fillwith coolant up to FULL "A" mark on the recovery tank (3).
Start and operate the engine for few minutes.
Stop the engine and let cool. Check coolant level of radiator and
recovery tank (3) and add coolant if necessary.

IMPORTANT

Do not start engine without coolant.
Use clean, fresh, soft water and anti-freeze to fill the
radiator and recovery tank.
When the anti-freeze is mixed with fresh, soft water, the
antifreeze mixing ratio must be less than 50 %.
Securely tighten radiator cap. If the cap is loose or
improperly fitted, water may leak out and the engine could
overheat.

1.

2.

3EEABAB1P014A

3EEABAB1P032A

3EEABAB1P015B

3.

4.

5.

6.

7.

8.

9.

(1)
(2)
(3)

Radiator Cap
Drain Valve

Recovery Tank

G-17

A:

8:

Full

Low

9Y1210784GEG0021US0
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3EEABAB1P033A

3EEABAB1P017C

GENERAL

Anti-freeze

• There are 2 types of anti-freeze available: use the permanent
type (PT) for this engine.

• When you add anti-freeze for the first time, flush the water
jacket and radiator interior with clean, soft water several times.

• The brand of the anti-freeze and the ambient temperature have
an effect on the procedure to mix water and anti-freeze. Refer
to the SAE J1034 standard, especially to the SAE J814c.

• Mix the anti-freeze with clean, soft water, and then fill into the
radiator.

• IMPORTANT

• Make sure that when you mix the anti-freeze and water, the
ratio of anti-freeze is less than 50 %.

Vol %

Anti-freeze

Freezing Point Boiling Point*

"C "F •c "F

40 -24 -11 106 223

50 -37 -35 108 226

*At 1.01 X100000 Pa (760 mmHg) pressure (atmospheric). Use a radiator pressure
cap that lets the pressure collect in the cooling system to get a higher boiling point.

• NOTE

• The above data is the industrial standards that shows the

minimum glycol content necessary in the concentrated
anti-freeze.

• When the coolant level decreases because of evaporation,
add clean, soft water only to keep the anti-freeze mixing
ratio less than 50 %. If there is a leakage, add anti-freeze
and clean, soft water in the specified mixing ratio.

• The anti-freeze absorbs moisture. Keep new anti-freeze in
a tightly sealed container.

• Do not use the radiator cleaning agents after you add
anti-freeze to the coolant. Anti-freeze contains an

anti-corrosive agent, which reacts with the radiator
cleaning agent to make sludge and cause damages to the
engine parts.

9Y1210784GEG0022USO

Replacing Fan Belt

1. Remove the alternator.

2. Remove the fan belt (1).
3. Replace new fan belt.
4. Install the alternator.

5. Check the fan belt tension.

7.0 to 9.0 mm / 98 N

Deflection (A) Factory specification 0.28 to 0.35 in. / 98 N

(10 kgf. 22 IbO

(1) Fan Belt (A) Deflection

9Y1210784GEG0023US0
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[8] CHECK POINTS OF EVERY 1 OR 2 MONTHS
Recharging

XLcaution
• When the battery is being activated, hydrogen and oxygen

gases in the battery are extremely explosive. Keep open
sparks and flames away from the battery at all times,
especially when charging the battery.

• When charging battery, remove battery vent plugs.
• When disconnecting the cable from the battery, start with

the negative terminal first. When connecting the cable to
the battery, start with the positive terminal first.

• Never check battery charge by placing a metal object
across the posts.
Use a voltmeter or hydrometer.

(1) Slow Charging
1. Add distilled water ifthe electrolyte level is low. When charging,

the amount of electrolyte should be slightly lower than the
specified level to prevent overflow.

2. Connect the battery to the charging unit, following the
manufacture's instructions.

3. As the electrolyte generates gas while charging, remove all port
caps.

4. The electrolyte temperature must not exceed 40 °C (104 °F)
during charging.
If it exceed 40 "C (104 °F), decrease the charging amperage or
stop charging for a while.

5. When charging several batteries in series, charge at the rate of
the smallest battery in the line.

(2) Quick Charging
1. Determine the proper charging current and charging time with

the tester attached to the quick charger.
2. Determine the proper charging current as 1/1 of the battery

capacity. If the battery capacity exceeds 50 Ah, consider 50 A
as the maximum.

• Precaution for Operating a Quick Charger
• Operate with a quick charger differs according to the type.

Consult the instmction manual and use accordingly.
9Y1210784GEG0024OS0
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9Y1200165ENS071A

)ecific Gravh

1. Measure the specific gravity of the electrolyte in each cell with a
battery and coolant tester.

2. If the electrolyte temperature is different from the one that the
battery and coolant tester calibrated, correct the specific gravity
measurement. Use the formula below in (Reference).

3. If the specific gravity is less than 1.215 (after it is corrected for
temperature), charge or replace the battery.

4. If the specific gravity is different between 2 cells by more than
0.05, replace the battery.

(Reference)
• The specific gravity changes with temperature.

To be accurate, the specific gravity
decreases by 0.0007 when temperature increases by 1 °C
(decreases t)y 0.0004 when temperature increases by 1 °F),
increases by 0.0007 when temperature decreases by 1 "C
(increases by 0.0004 when temperature decreases by 1 °F).
Thus, if you refer to 20 "C (68 °F), correct the specific gravity
reading by the formula below:
- Specific gravity at 20 °C = Measured value + 0.0007 *

(electrolyte temperature -20 °C)
- Specific gravity at 68 "F = Measured value + 0.0004 x

(electrolyte temperature -68 "F)

Specific Gravity

1.260 Sp, Gr.

1.230 Sp, Gr.

1.200 Sp. Gr.

1.170 Sp. Gr.

1,140 Sp. Gr.

1.110 Sp. Gr.

State of Charge

100 % Charged

75 % Charged

50 % Charged

25 % Charged

Very Littie Usefui Capacity

Discharged

At an electrolyte temperature of 20 "C (68 "F)
9Y1210784GEG0025USO

[9] CHECK POINT OF EVERY YEAR

3EEABAB1P020A

Replacinq Air Cleaner Element

1. Remove used air cleaner element.

2. Replace new air cleaner element.

• NOTE

• The air cleaner uses a dry element. Never apply oil to it.
• Do not run the engine with filter element removed.

9Y12107B4GEG0026USO
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[10] CHECK POINT OF EVERY 800 HOURS
Checking Valve Clearance

3TMABAB0F^5A

S3

9Y1210012GES001A

• IMPORTANT

• Valve clearance must be checked and adjusted when
engine is cold.

1. Remove the cylinder head cover and the glow plugs.
2. Alignthe "1TC" mark (1) on the flywheel and alignment mark (2)

on the rear end plate so that the No. 1 piston comes to the
compression top dead center.

3. Check the following valve clearance marked with "ik" using a
feeler gauge.

4. If the clearance is not within the factory specifications, adjust
with the adjusting screw.

5. Then turn the flywheel 6.28 rad (360 °), and align the "1TC"
mark (1) on the flywheel and alignment mark (2) on the rear end
plate so that the No. 1 piston comes to the overlap position.

6. Check the following valve clearance marked with using a
feeler gauge.

7. If the clearance is not within the factory specifications, adjust
with the adjusting screw.

Adjustable Cylinder Location of Piston
3 cylinder 4 cylinder

IN. EX. IN. EX.

When No. 1 piston is at compression top
dead center

1 ☆ ☆ ☆ ☆

2 ☆ ☆

3 ☆ ☆

4

When No. 1 piston is at overlap position

1

2 ☆ ☆

3 ☆ ☆

4 ☆ ☆

Valve clearance Factory specification
0.145 to 0.186 mm

0.00571 to 0.00728 in.

NOTE

The sequence of cylinder numbers is given as No. 1, No. 2,
No. 3 and No. 4 starting from the gear case side.
After adjusting the valve clearance, secure the adjusting
screw with the lock nut.

(1) "ITC'Mark

G-21

(2) Alignment Mark

9yi210784GEG0027US0
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[11] CHECK POINTS OF EVERY 1500 HOURS

A CAUTION
• Check the injection pressure and condition after confirming that there is nobody standing in the direction

the fume goes.
If the fume from the nozzle directly contacts the human body, cells may be dest oyed and blood poisoning
may be caused.

9Y1210784GEG0028US0

Nozzle Spraying Condition

1. Set the injection nozzle to a nozzle tester, and check the nozzle
spraying condition.

2. Ifthe spraying condition is damaged, replace the nozzle piece.

(a) (b)

3EEABAB1P037A

3TLABAB1P040A

3TLABAB1P041A

(a) Good (b) Bad

9Y1210784GEG0029US0

Fuel Iniection Pressure

1. Set the injection nozzle to a nozzle tester.
2. Slowly move the tester handle to measure the pressure at which

fuel begins jetting out from the nozzle.
3. If the measurement is not within the factory specifications,

replace the adjusting washer in the nozzle holder to adjust it.

Fuel injection pressure Factory specification
13.73 to 14.70 MPa

140.0to 150.0kgf/cm^
1992 to 2133 psi

9Y1210784GEG0030US0

Valve Seat Tightness

1. Set the injection nozzle to a nozzle tester.
2. Raise the fuel pressure, and keep at 12.75 MPa{130 kgf/cm^,

1849 psi) for 10 seconds.
3. Ifany fuel leak is found, replace the nozzle piece.

No fuel leak at

Valve seat tightness Factory specification
12.75 MPa

130.0kgf/cm^
1849 psi

9Y1210784GEG0031US0
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[12] CHECK POINTS OF EVERY 3000 HOURS
Injection Timing

9Y1210012GES001B

3EEABAB1P167G

-t°rn\o

w //
IV--iS5i-'oo /

T
1(5)0 ».:(6) o (7) (8)ooo|

3EEAEAEOP001A

.(4)

1.

2.

3.

4.

5.

6.

7.

8.

Remove the injection pipes.
Remove the engine stop solenoid.
Tum the flywheel counterclockwise (viewed from flywheel side)
until the fuel fills up to the hole of the delivery valve holder (3)
for No. 1 cylinder.
After the fuel fills up to the hole of the delivery valve holder for
No.1 cylinder, turn back (clockwise) the flywheel around 1.6 rad
(90-).
Turn the flywheel counterclockwise to set at around 0.44 rad
(25 °) before T.D.C..
Slowly turn the flywheel counterclockwise and stop turning
when the fuel begins to come up, to get the present injection
timing.
Check to see the degree on flywheel.
The flywheel gas mark "1TC", "10" and "20" for the crank
angle before the top dead center of No. 1 cylinder.
If injection timing is out of adjustment, readjust the timing with
shims.

Injection timing
(3000min"^(rpm)) D1005-E4B

0.3011 to 0.3272 rad

(17.25 to 18.75°) before
T.D.C.

Injection timing
(3200 min"^(rpm))

D1005-E4B

0.3360 to 0.3621 rad '

(19.25 to 20.75 °) before
TD.C.

Injection timing
(3000 min^rpm)) D1105-E4B

0.3011 to 0.3272 rad

(17.25 to 18.75') before
TD.C.

Injection timing
(2600 min-'(rpm))

Factory
specifica
tion

D1305-E4B

0.2662 to 0.2923 rad

(15.25 to 16.75 •) before
TD.C.

Injection timing
(2300 min"^(rpm)) V1505-E4B

0.2313 to 0.2574 rad

(13.25 to 14.75 •) before
TD.C.

Injection timing
(1800 min'Vrpm))

D1505-E4BG.
D1105-E4BG

0.2575 to 0.2836 rad

(14.75 to 16.25 °) before
TD.C.

Injection timing
(1800 min-^(rpm))

D1305-E4BG
V1505.E4BG

0.2487 to 0.2748 rad

(14.25 to 15.75 °) before
TD.C.

(1) Timing Line
(2) Alignment Mark
(3) DeliveryValve Holder
(4) Shim (Soft Metal Gasket Shim)

G-23

(5) Two-holes: 0.20 mm (0.0079 in.)
Two-holes: 0.175 mm (0.00689 in.)

(6) One-hole: 0.25 mm (0.0098 in.)
(7) Without hole: 0.30 mm (0.012 in.)
(8) Three-holes: 0.35 mm (0.014 in.)

(To be continued)
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(Continued)

• NOTE

• The liquid gasl^et is not required for assembling. ^
• Shims are available in thickness of 0.20 mm (0.0079 in.),

0.25 mm (0.0098 in.), 0.30 mm (0.012 in.), 0.35 mm (0.014 in.)
and 0.175 mm (0.00689 in.). Combine these shims for
adjustments.

• Addition or reduction of shim (0.025 mm, 0.00098 in.)
delays or advances the injection timing by approx.
0.0044 rad (0.25 **).

• In disassembling and replacing the injection pump, be sure
to use the same number of new shims with the same

thickness.

• The 0.175 mm thick shim is coated only on the lower face.
Therefore, do not use the 0.175 mm thick shim as the top
shim of the combination (injection pump side), because
this can cause oil leakage.

9Y1210784GEG0032OS0
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(Fuel Tightness of Pump Element)
1. Remove the engine stop solenoid.
2. Remove the injection pipes and glow plugs.
3. Install the injection pump pressure tester to the injection pump.
4. Install the injection nozzle (2) jetted with the proper injection

pressure to the injection pump pressure tester (1). (Refer to the
photo.)

5. Set the speed control lever to the maximum speed position.
6. Run the starter to increase the pressure.
7. If the pressure can not reach the allowable limit, replace the

pump with new one or repair with a Kubota-authorized pump
service shop.

(Fuel Tightness of Delivery Valve)
1. Remove the engine stop solenoid.
2. Remove the injection pipes and glow plugs.
3. Set a pressure tester to the fuel injection pump.
4. Install the injection nozzle (2) jetted with the proper injection

pressure to the injection pump pressure tester (1).
5. Run the starter to increase the pressure.
6. Stop the starter when the fuel jets from the injection nozzle.

After that, turn the flywheel by the hand and raise the pressure
toapprox. 13.73 MPa (140.0 kgf/cm^, 1991 psi).

7. Now tum the flywheel back about half a turn (to keep the plunger
free). Maintain the flywheel at this position and clock the time
taken for the pressure to drop from 13.73 to 12.75 MPa (from
140.0to 130.0 kgf/cm^, from 1991 to 1849 psi).

8. Measure the time needed to decrease the pressure from 13.73
to 12.75 MPa (140.0 to 130.0 kgf/cm^, 1991 to 1849 psi).

9. If the measurement is less than allowable limit, replace the
pump with new one or repair with a Kubota-authorized pump
service shop.

Fuel tightness of pump
element

Fuel tightness of delivery
valve

Allov/able limit

Factory specification

Allov\/able limit

13.73 MPa

140.0kgf/cm^
1991 psi

10 seconds

13.73^ 12.75 MPa

140.0-»130.0 kgf/cm^
1991 ^ 1849 psi

5 seconds

13.73^12.75 MPa

140.0130.0 kgf/cm^
1991 -t 1849 psi

NOTE

Never try to disassemble the injection pump assembly. For
repairs, you are strongly requested to contact a
Kubotaauthorized pump service shop.

Inlectlon Pump Pressure Tester (3) Protection Cover for Jetted Fuel(1) Injection Pump Pressure Tester
(2) injection Nozzle

9Y121078 4GEG0033OS0
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[13] CHECK POINTS OF EVERY 2 YEARS
Replacing Intake Air Line

3EEABAB1P025A

3EEABAB1P022A

1. Loosen the clamp (2).
2. Remove the intake air hose (1) and clamp (2).
3. Replace new intake air hose (1) and new clamp (2).
4. Tighten the clamp (2).

• NOTE

• To prevent serious damage to the engine, keep out any
dust inside the intake air line.

(1) Intake Air Hose (2) Clamp

Replacing Battery

A CAUTION
• When the battery is being activated, hydrogen and oxygen

gases in the battery are extremely explosive. Keep open
sparks and flames away from the battery at all times,
especially when charging the battery.

• When charging battery, remove battery vent plugs.
• When disconnecting the cable from the battery, start with

the negative terminal first. When connecting the cable to
the battery, start with the positive terminal first.

• Never check battery charge by placing a metal object
across the posts.

1. Disconnect the negative temiinal and positive terminal.
2. Remove the battery holder.
3. Remove the used battery.
4. Replace the new battery.
5. Tighten the battery holder.
6. Connect the positive tenninal.
7. Connect the negative terminal.

9Y1210784GEG0035USO

Replacing Radiator Hoses and Clamp Bands

CAUTION

• Do not remove the radiator cap when the engine is hot.
Then loosen cap slightly to the stop to relieve any excess
pressure before removing cap completely.

1. Drain the coolant.

2. Loosen the clamp bands.
3. Remove the upper hose (1) and lower hose (2).
4. Replace new upper / lower hose (1), (2) and clamp bands.
5. Tighten the clamp bands.
6. Fillwith clean water and anti-freeze until the coolant level is just

below the port. Install the radiator cap securely.

9Y1210784GEG0034OS0

(1) Upper Hose (2) Lower Hose

9Y1210784GEG0036US0
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3EEACAA1P057D

3EEACAA1P058B

3EEACAA1P059A

3EEACAA1P060A

GENERAL

Replacing Fuel Hoses and Clamp Bands

1. Loosen the ciamp (2) and remove the fuel hose (1).
2. Replace new fuel hose (1) and new clamp (2).
3. Tighten the clamp (2).

A CAUTION
• Stop the engine when attempting the check and change

prescribed above.
(When bleeding fuel system)
1. Fill the tank with fuel and open the fuel valve (4).
2. Loosen the air vent plug (3) of the fuel filter a few turns.
3. Screw back the plug when bubbles do not come up any more.
4. Open the air vent valve on top of the fuel injection pump.
5. Ifequipped electrical fuel feed pump, turn the key to AC position

and pump the fuel up for 10 to 15 seconds.
If equipped mechanical fuel feed pump, set the stop lever on
stop position and crank the engine for 10 to 15 seconds.

6. Close securely the air vent valve after air bleeding.

• NOTE

* Always keep the air vent valve on the fuel injection pump
closed except when air is vented, or it may cause the
engine to stop.

(1) Fuel Hose
(2) Clamp
(3) Air Vent Plug
(4) Fuel Valve

[A] Cartridge Type
[B] Element Type

9Y1210784GEG0037US0
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3EEABAB1P014A

(2)

3EEABAB1P032A

3EEABAB1P015B

GENERAL

Changing Radiator Coolant (L.L.C.)

CAUTION

• Do not remove the radiator cap when the engine is hot.
Then loosen cap slightly to the stop to relieve any excess
pressure before removing cap completely.

1. Stop the engine and let cool down.
2. To drain the coolant, open the radiator drain valve (2) and

remove the radiator cap (1). Then radiator cap (1) must be
removed to completely drain the coolant. And open the drain
valve of engine body.

3. After all coolant is drained, close the drain valve (2).
4. Fillwith clean water and cooling system cleaner.
5. Follow directions of the cleaner instruction.

6. After flushing, fill with clean water and anti-freeze until the
coolant level is just below the port. Install the radiator cap (1)
securely.

7. Fillwith coolant up to FULL "A" mark on the recovery tank (3).
8. Start and operate the engine for few minutes.
9. Stop the engine and let cool. Check coolant level of radiator and

recovery tank (3) and add coolant if necessary.

• IMPORTANT

• Do not start engine without coolant.
• Use clean, fresh, soft water and anti-freeze to fill the

radiator and recovery tank.
• When the anti-freeze is mixed with fresh, soft water, the

antifreeze mixing ratio must be less than 50 %.
• Securely tighten radiator cap. If the cap Is loose or

improperly fitted, water may leak out and the engine could
overheat.

(1) Radiator Cap
(2) Drain Valve
(3) Recovery Tank

G-28

A: Full

B: Low

(To be continued)
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(Continued)

GENERAL

Anti-freeze

There are 2 types of anti-freeze available: use the permanent
type (PT) for this engine.
When you add anti-freeze for the first time, flush the water
jacket and radiator interior with clean, soft water several times.
The brand of the anti-freeze and the ambient temperature have
an effect on the procedure to mix water and anti-freeze. Refer
to the SAE J1034 standard, especially to the SAE J814c.
Mix the anti-freeze with clean, soft water, and then fill into the
radiator.

IMPORTANT

Make sure that when you mix the anti-freeze and water, the
ratio of anti-freeze is less than 50 %.

Vol %

Anti-freeze

Freezing Point Boiling Point*

"C T X 'F

40 -24 -11 106 223

50 -37 -35 108 226

*At 1.01 * 100000 Pa (760 mmHg) pressure (atmospheric). Use a radiator pressure
cap that lets the pressure collect In the cooling system to get a higher boiling point.

• NOTE

• The above data is the industrial standards that shows the

minimum giycol content necessary in the concentrated
anti-freeze.

• When the coolant level decreases because of evaporation,
add clean, soft water only to keep the anti-freeze mixing
ratio less than 50 %. If there is a leakage, add anti-freeze
and clean, soft water in the specified mixing ratio.

• The anti-freeze absorbs moisture. Keep new anti-freeze in
a tightly sealed container.

• Do not use the radiator cleaning agents after you add
anti-freeze to the coolant. Anti-freeze contains an

anti-corrosive agent, which reacts with the radiator
cleaning agent to make sludge and cause damages to the
engine parts.

9Y1210784GEG0038OS0

G-29
KISC issued 04,2014 A



05-E4B, 05-E4BG SERIES. WSM

5. SPECIAL TOOLS

(3) (4) (5) (6) (7) (8) (9) (10) (11)

3EEABAE0P002A

038)
(3)

(4)) (5)U (6)

3EEADAB1P066A

(1) (2) (3) (4) (5) (6)

(7) (8)

3TMABAB0P112A
I Q ^

GENERAL

Diesel Engine Compression Tester (for Nozzle Hole)

Code No.

• 07909-30208 (Assembly)
• 07909-30934 (A to F)
• 07909-31211 (E and F)
• 07909-31231 (H)
• 07909-31251 (G)
• 07909-31271 (I)
• 07909-31281 (J)

Application
• Use to measure diesel engine compression and diagnosis of

need for major overhaul.
Adaptor

• H for 05 series.

(1) Gauge (7) Adaptor F
(2) L Joint (8) Adaptor G
(3) Adaptor A (9) Adaptor H
(4) Adaptors (10) Adaptor I
(5) Adaptor C (11) Adaptor J
(6) Adaptor E

9Y1210784GEG0039US0

Diesel Engine Compression Tester (for Glow Plug Hole)

Code No.

• 07909-39081 (Assembly)
• 07909-31291 (K)
• 07909-31301 (L)
• 07909-31311 (M)

Application
• Use to measure diesel engine compression and diagnosis of

need for major overhaul.
Adaptor

• L for 05 series.

(1) Gauge (4) Adaptor K
(2) Hose Assembly (5) Adaptor L
(3) L Joint (6) Adaptor M

Oil Pressure Tester

Code No.

• 07916-32032

Application
• Use to measure lubricating oil pressure.

9Y1210784GEG0040OS0

(1) Gauge
(2) Cable
(3) Ttireaded Joint
(4) Adaptor 1

G-30

(5) Adaptor 2
(6) Adaptors
(7) Adaptor 4
(8) Adaptors

9Y1210784GEG0041USO
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NOTE

The following special tools are not provided, so make them referring to the figure.
9Y1210784GEG0049US0

Iniection Pump Pressure Tester

Application
• Use to check fuel tightness of injection pumps.

3EEACAA1P062B

A
Pressuregauge full scale: More than29.4MPa (300 kgf/cm^,
4267 psi)

B PF1/2

C Copper gasket

D Flange (Material: Steel)

E Hex. nut 27 mm (1.1 in.) across the plat

F Adhesive application

G Fillet welding on the enter circumference

H Retaining nut

1 17 mm dia. (0.67 in. dia.)

J 8.0 mm dia. (0.31 in. dia.)

K 1.0 mm (0.039 in.)

L 17 mm dia. (0.67 in. dia.)

M 6.10 to 6.20 mm dia. (0.241 to 0.244 In. dia.)

N 8.0 mm (0.31 in.)

O 4.0 mm (0.16 in.)

P 11.97 to 11.99 mm dia. (0.4713 to 0.4720 In. dia.)

Q PF1/2

R 23 mm (0.91 in.)

S 17 mm (0.67 in.)

T 4.0 mm (0.16 in.)

U 12.00 to 12.02 mm dia. (0.472 to 0.4732 in. dia.)

V 100 mm (3.94 in.)

w M12XP1.5

X 5.0 mm (0.20 in.)

9Y1210784GEG0042US0
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B
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3EEABAB1P038A

Valve Guide Replacing Tool

Application
• Use to press out and press fit the valve guide.

GENERAL

A 225 mm (8.86 in.)

B 70 mm (2.8 in.)

C 45 mm (1.8 in.)

D 20 mm dia. (0.79 in. dia.)

E 11.7 to 11.9 mm dia. (0.461 to 0.468 in. dia.)

F 6.50 to 6.60 mm dia. (0.256 to 0.259 in. dia.)

G 25 mm dia. (0.98 In. dia.)

H 6.70 to 7.00 mm dia. (0.264 to 0.275 in. dia.)

1 5.0 mm (0.20 in.)

J 20 mm dia. (0.79 in. dia.)

K 12.5 to 12.8 mm dia. (0.493 to 0.503 in. dia.)

L 8.90 to 9.10 mm (0.351 to 0.358 in.)

01 Cliamfer 1.0 mm (0.039 in.)

02 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.30 mm (0.012 in.)

9Y1210784GEG0043OS0

Bushing Replacing Tool

Application
• Use to press out and press fit the bushing.

1. For small end bushing
A 157 mm (6.18 in.)

B 24 mm (0.94 in.)

C 120 mm (4.72 in.)

D 21.8 to 21.9 mm dia. (0.859 to 0.862 in. dia.)

E 24.8 to 24.9 mm dia. (0.977 to 0.980 in. dia.)

F 20 mm dia. (0.79 in. dia.)

a 6.3 pm (250 pin.)

b 6.3 pm (250 pin.)

01 Chamfer 1.0 mm (0.039 in.)

02 Chamfer 2.0 mm (0.079 in.)

2. For id e gear bushing
A 196 mm (7.72 in.)

B 26 mm (1.0 in.)

C 150 mm (5.91 in.)

D 25.80 to 25.90 mm dia. (1.016 to 1.019 in. dia.)

E 28.80 to 28.90 mm dia. (1.134 to 1.137 in. dia.)

F 20 mm dia. (0.79 in. dia.)

a 6.3 pm (250 pin.)

b 6.3 pm (250 pin.)

CI Chamfer 1.0 mm (0.039 in.)

02 Chamfer 2.0 mm (0.079 in.)

9Y1210784GEG0044US0
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3TMABAB0P067E

3GFABAB0P041B ci C0.3

Flywheel Stopper

Application
• Use to loosen and tighten the flywheel screw.

GENERAL

A 20 mm (0.79 in.)

B 15 mm (0.59 in.)

0 10 mm dia. (0.39 in. dia.)

D 30 mm (1.2 in.)

E 8.0 mm (0.31 in.)

F 200 mm (7.87 in.)

9Y1210784GEG0045OS0

Crankshaft Bearing 1 Replacing Tool

Application
• Use to press out and press fit the crankshaft bearing 1.
Press Out]

A 135 mm (5.31 in.)

B 72 mm (2.8 in.)

0 40 mm radius (1.6 in. radius)

D 10 mm (0.39 in.)

E 24 mm (0.94 in.)

F 20 mm dia. (0.79 in. dia.)

G 51.20 to 51.40 mm dia. (2.016 to 2.023 in. dia.)

H 47.30 to 47.50 mm dia. (1.863 to 1.870 in. dia.)

01 Chamfer 1.0 mm (0.039 in.)

C2 Chamfer 2.0 mm (0.079 in.)

00.3 Chamfer 0.30 mm (0.012 in.)

Press F t]
A 135 mm (5.31 in.)

B 72 mm (2.8 in.)

C 40 mm radius (1.6 in. radius)

D 10 mm (0.39 in.)

E 24 mm (0.94 in.)

F 20 mm dia. (0.79 in. dia.)

G 68 mm dia. (2.7 in. dia.)

H 47.30 to 47.50 mm dia. (1.863 to 1.870 in. dia.)

C1 Chamfer 1.0 mm (0.039 in.)

C2 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.30 mm (0.012 in.)

9Y1210784GEG0046OS0
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3TAAAAB0P030B

GENERAL

Governor Gear Holder Bushing Replacing Tool

Application
• Use to press out and to press fit the governor gear holder

bushing.

A C1: Chamfer 1.0 mm (0.039 in.)

B 73.90 to 74.00 mm dia. (2.910 to 2.913 in. dia.)

C 69.80 to 69.90 mm dia. (2.748 to 2.751 in. dia.)

D 30 mm dia. (1.2 in. dia.)

E C2: Chamfer 2.0 mm (0.079 in.)

F 18 mm (0.71 in.)

G 150 mm (5.91 in.)

H 188 mm (7.40 in.)

9Y1210784GEG0047US0
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3EEAEAC0P005A

(1)

(2)

H

C1X

3EEAEAC0P006A

C0.5

B

3EEAEAC0P007B

_ss_

¥

V
C0.5

Crank Sleeve Setter

Application
• Use to fix the crankshaft sleeve.

GENERAL

(1)Auxil ary Soclcet for Pushing
A 130 mm (5.12 in.)

B 112 mm (4.41 in.)

0 107 mm (4.21 in.)

D 82 mm (3.2 in.)

E 72 mm (2.8 in.)

F 67 mm (2.6 in.)

G 47 mm (1.8 in.)

H 36.00 to 36.20 mm (1.418 to 1.425 in.)

1 17 mm (0.67 in.)

J 5.0 mm dia. (0.20 in. dia.)

K 52 mm dia. (2.0 in. dia.)

L 40 mm dia. (1.6 in. dia.)

M 10 mm (0.39 in.)

N 33 mm (1.3 in.)

0 20 mm dia. (0.79 in. dia.)

P 40 mm dia. (1.6 in. dia.)

Q 72.10 to 72.15 mm dia. (2.839 to 2.840 in. dia.)

R 73 mm dia. (2.9 in. dia.)

S 83 mm dia. (3.3 in. dia.)

00.3 Chamfer 0.30 mm (0.012 in.)

01 Chamfer 1.0 mm (0.039 in.)

05 Chamfer 5.0 mm (0.20 in.)

(2) Sleeve Guide
A 42 mm (1.7 In.)

B 12 mm (0.47 In.)

0 30 mm (1.2 In.)

D mo X Pitch 1.25

E 2.0 mm (0.079 In.)

F 10 mm (0.39 In.)

G 2.0 mm (0.079 In.)

H 17.90 to 17.95 mm dia. (0.7048 to 0.7066 in. dia.)

1 8.0 mm dia. (0.31 in. dia.)

J 1.8 mm (0.071 In.)

K 0.09 rad (5 °)

00.5 Chamfer 0.5 mm (0.02 in.)

9Y1210784GEG0048OS0
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1. ENGINE BODY

[1] CLOSED BREATHER

3EE«E«£.1iG003A

3EEAEAC1P004A

ENGINE

Closed breather system has been adopted to
prevent the release of blow-by gas into the atmosphere.

After its oil content is filtered by oil shield (4), the
blow by gas in fed back to the intake manifold through
breather valve (3) to be used for re-combustion.

(1) BreatherTube
(2) Cylinder Head Cover
(3) Breather Valve

(4) Oil Shield
(5) Rubber Packing

9Y12i0784ENM0001US0

[2] HALF-FLOATING HEAD COVER (D1305-E4B/E4BG)

3EEABAB1P004A

The rubber packing is fitted in to maintain the
cylinder head cover 0.5 mm (0.02 in.) or so off the
cylinder head. This arrangement helps reduce noise
coming from the cylinder head.

(1) Cylinder Head Cover (2) Rubber Packing

9Y1210784ENMO0O2USO
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[3] GOVERNOR

3EEAEAC1P006B

3EEAEAC1P008B

ENGINE

Three Lever Type Fork Lever (for standard type)

The governor system is a mechanical governor that
used the flyweight (5).

The flyweight (5) is mounted on the governor shaft
that rotates at the same speed as the crankshaft.

Because the feature of this mechanism takes out the

engine speed directly as a centrifugal force of weight, the
speed control that the change in the engine rotational
speed is sensitively transmitted to fork lever assembly
(A) and accuracy is high is enabled.

The fork lever assembly of this engine is composed
of fork lever 1 (6), for lever 2 (9), and the floating lever
(7). A slide plate is installed in fork lever 1. The governor
spring (3) is hooked to fork lever 2 (9).

The floating lever (7) installs the torque pin (8) of the
output drop prevention at the overload. The start spring
(2) is hooked to a slide plate, and holds the control rack
in the direction of the full fuel position.

Fork lever 2 (9) and the floating lever are installed in
fork lever 1 (6) with the fork lever shaft (4). The max
torque limitation (1) device limits the amount of the fuel
injection at the overload with the torque pin.

(1) Max Torque Limiter
(2) Start Spring
(3) Governor Spring
(4) Fork Lever Shaft
(5) Flyweight
(6) Fork Lever 1

(7) Floating Lever
(8) Torque Pin
(9) Fork Lever 2

(A) Fork Lever Assembly

9Y1210784ENM0003US0

(At Rated Operation)
When the engine is running, the fork lever 2 (9) and

the floating lever (7) are moving with the fork lever 1 (6)
due to the tension of the governor spring (3).

During the time, the torque pin (8) is pressed into the
floating lever by centrifugal force of the governor weight
(5).

The fork lever 2 (9) comes in contact with the fuel
limitation bolt (10), and the fuel injection pump supplies
a fuel necessary for rated operation.

(1) Max Torque Limiter
(6) Fork Lever 1
(7) Floating Lever

(9) Fork Lever 2
(10) Fuel Limitation Bolt

9yi210784ENM0004US0
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aEESEAGl R0b9DraK»^

(Overloaded Operation)
The amount of the movement of the fork lever

assembly is limited with the fuel limitation bolt (10) and
can not be moved in the direction of the fuel increase.

As overload reduces the centrifugal force of the
governor weight, which is pressing the torque pin (8) into
the floating lever (7), the floating lever pushes the fork
lever 1 (6) in the way to increase the fuel supply with the
help of the torque spring tension.

The fuel supply increases (b) in relation to the
degree of the torque pin motion, thus preventing the
engine speed from dropping.

At the time, the maximum torque limiter (1) prevents
superfluous fuel supply and suppresses the generation
of black smoke.

(1) Max Torque Limiter
(6) Fork Lever 1
(7) Floating Lever
(8) Torque Pin
(9) Fork Lever 2
(10) Fuel Limitation Bolt

(a) Distance to which torque
pin (8) pushes fork lever 1
(6) out

(b) Increase of fuel

9Y1210784ENM0005USO

Two Lever Tvpe Fork Lever (for BG tv

The engine speed of BG engine 1800 min"^ (rpm)
specification.

The fork lever assembly of BG series is composed of
fork lever 1 (3), fork lever 2 (4).

A slide plate is installed in fork lever 1. The governor
spring (5) is hooked to fork lever 2 (4).

The start spring is hooked to a slide plate, and holds
the control rack in the direction of full fuel position.

Fork lever 2 (4) and fork lever 1 (3) are installed with
the fork lever shaft (4).

(1) Idle Speed Adjust Bolt
(2) Slide Plate
(3) Fork Lever 1

(4) Forit Lever 2
(5) Governor Spring
(6) Fork Lever Shaft

9Y1210784ENM0006OS0
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[4] BOOST COMPENSATOR

-(4)

ENGINE

(1) Boost Compensator
Assembly

(2) Actuator
(3) Plate
(4) Injection Pump Assembly
(5) Guide
(6) Stop Solenoid

A: Fulcrum

9Y1210784ENM0007US0

mil 11-^

3EEAEAC1P012B

V
m

~o c

c

3EEAEAC1P013A

Boost compensator is the device that reduces black
smoke during the engine startup and acceleration.

The rod of actuator (2) is pushed out by the rise of
boost pressure, and the plate (3) moves in the direction
of the fuel increase around the fulcrum "A".

9Y1210784ENM0008US0
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1. TROUBLESHOOTING

Symptom Probable Cause Solution
Reference

Page

Engine Does Not No fuel Replenish fuel G-11

Start Air in the fuel system Vent air G-11

Water in the fuel system Change fuel and
repair or replace fuel
system

Fuel pipe clogged Clean or replace G-11

Fuel filter clogged Replace G-16

Excessively high viscosity of fuel or engine oil at
low temperature

Use specified fuel or
engine oil

1-5,
1-6,
G-9

Fuel with low cetane number Use specified fuel -

Fuel leak due to loose injection pipe retaining nut Tighten retaining nut -

Incorrect injection timing Adjust 1-S19

Fuel camshaft worn Replace 1-S37

Injection nozzle clogged Clean or replace 1-S21.
1-S23

Injection pump malfunctioning Repair or replace 1-S20,
1-S36

Seizure of crankshaft, camshaft, piston, cylinder
or bearing

Repair or replace 1-S37,
1-S38,
1-S39,
1-S40,
1-S58.
1-S59,
1-S60.
1-S61,
1-S62,
1-S63.
1-S64

Compression leak from cylinder Replace head gasket,
tighten cylinder head
screw, glow plug and
nozzle holder

1-S29,
1-S30,
1-S31

Improper valve timing Correct or replace
timing gear

1-S37

Piston ring and cylinder worn Replace 1-S38.
1-S39,
1-S40

Excessive valve clearance Adjust 1-S15

Stop solenoid malfunctioning Replace 1-S35

Starter Does Not Run Battery discharged Charge -

Starter malfunctioning Repair or replace 1-S27,
1-S65.
1-S66,
1-S67

Key switch malfunctioning Replace -

Wiring disconnected Connect -

1-S1
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Symptom Probable Cause Solution
Reference

Page

Engine Revolution Is
Not Smooth

Fuel filter clogged or dirty Replace G-16

Air cleaner clogged Clean or replace G-12.
G-15.
G-20

Fuel leak due to loose injection pipe retaining nut Tighten retaining nut -

Injection pump malfunctioning Repair or replace 1-820,
1-836

Incorrect nozzle opening pressure Adjust 1-822

Injection nozzle stuck or clogged Repair or replace 1-821,
1-823

Governor malfunctioning Repair 1-836,
1-837

Either White or Blue

Exhaust Gas Is

Observed

Excessive engine oil Reduce to specified
level

—

Piston ring and cylinder worn or stuck Repair or replace 1-839,
1-840,
1-864

Inconrect injection timing Adjust 1-819

Either Black or Dark

Gray Exhaust Gas Is
Observed

Overload Lessen the load -

Low grade fuel used Use specified fuel 1-5,
1-6

Fuel filter clogged Replace G-16

Air cleaner clogged Clean or replace G-12.
G-15,
G-20

Deficient nozzle injection Repair or replace
nozzle

1-821,
1-823

Deficient Output Incorrect injection timing Adjust 1-819

Engine's moving parts seem to be seizing Repair or replace -

Injection pump malfunctioning Repair or replace 1-820,
1-836

Deficient nozzle injection Repair or replace
nozzle

1-821,
1-823

Compression leak Check the

compression
pressure and repair

1-814

Air cleaner dirty or clogged Clean or replace G-12,
G-15,
G-20

1-S2
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Symptom Probable Cause Solution
Reference

Page

Excessive Lubricant

Oil Consumption
Piston ring's gap facing the same direction Shift ring gap

direction

1-S39

Oil ring worn or stuck Replace 1-S39.
1-S40

Piston ring groove worn Replace piston 1-S38,
1-839,
1-S40

Valve stem and valve guide worn Replace 1-S32,
1-849

Crankshaft bearing and crank pin bearing worn Replace 1-843

Oil leaking due to damaged seals or packing Replace -

Fuel Mixed into

Lubricant Oil

Injection pump's plunger worn Repair or replace 1-820,
1-836

Deficient nozzle injection Repair or replace
nozzle

1-821,
1-823

Injection pump broken Replace 1-836

Water Mixed into

Lubricant Oil

Head gasket damaged Replace 1-830,
1-831

Cylinder block or cylinder head flawed Replace 1-830,
1-831

Low Oil Pressure Engine oil insufficient Replenish G-9

Oil strainer clogged Clean 1-838

Relief valve stuck with dirt Clean -

Relief valve spring weaken or broken Replace -

Excessive oil clearance of crankshaft bearing Replace 1-841

Excessive oil clearance of crankpin bearing Replace 1-841

Excessive oil clearance of rocker arm Replace 1-830

Oil passage clogged Clean -

Different type of oil Use specified type of
oil

G-9

Oil pump damaged Replace -

High Oil Pressure Different type of oil Use specified type of
oil

G-9

Relief valve damaged Replace -

1-S3
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Symptom Probable Cause Solution
Reference

Page

Engine Overheated Engine oil insufficient Replenish G-9

Fan belt broken or elongated Replace or adjust G-12.
G-13

Coolant insufficient Replenish G-17

Radiator net and radiator fin clogged with dust Clean -

Inside of radiator corroded Clean or replace G-17

Coolant flow route corroded Clean or replace G-17.
G-26

Radiator cap damaged Replace -

Overload running Reduce the load -

Head gasket damaged Replace 1-830.
1-831

Incorrect injection timing Adjust 1-819

Unsuitable fuel used Use specified fuel 1-5.
1-6

Battery Quickly
Discharged

Battery electrolyte insufficient Replenish distilled
water and charge

G-13

Fan belt slips Adjust belt tension or
replace

G-12,
G-13

Wiring disconnected Connect -

Rectifier damaged Replace -

Alternator damaged Replace -

Battery damaged Replace -

9Y1210784ENS0001US0
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2. SERVICING SPECIFICATIONS
ENGINE BODY

ENGINE

Item Factory Specification Allowable Limit

Valve Clearance (Cold) 0.145 to 0.185 mm

0.00571 to 0.00728 in.

—

Compression Pressure D1005-E4B/E4BG

D1105-E4B/E4BG

D1305-E4B/E4BG

V1505-E4B/E4BG

3.73 to 4.11 MPa

38.0 to 42.0 kgf/cm^
541 to 597 psi

2.26 MPa

23.0 kgf/cm^
327 psi

• Difference among Cylinders - 10% or less

Top Clearance D1005-E4B/E4BG

D1105-E4B/E4BG

V1505-E4B/E4BG

0.55 to 0.75 mm

0.022 to 0.029 in.

D1305-E4B/E4BG 0.80 to 1.0 mm

0.032 to 0.039 in.

-

Cylinder Head Surface Flatness — 0.05 mm

0.002 in.

Valve Recessing Intake and Exhaust -0.050 to 0.25 mm

-0.0020 to 0.0098 in.

0.40 mm

0.016 in.

Valve Stem to Valve Guide Clearance 0.035 to 0.065 mm

0.0014 to 0.0025 in.

0.10 mm

0.0039 in.

• Valve Stem O.D. 6.960 to 6.975 mm

0.2741 to 0.2746 in.

-

• Valve Guide I.D. 7.010 to 7.025 mm

0.2760 to 0.2765 in.

-

Valve Face Angle (Intake) 1.0 rad

60"

—

Angle (Exhaust) 0.79 rad

45°

-

Valve Seat Angle (Intake) 1.0 rad

60"

—

Angle (Exhaust) 0.79 rad

45°

-

Width 2.12 mm

0.0835 in.

-

Valve Spring Free Length 37.0 to 37.5 mm

1.46 to 1.47 in.

36.5 mm

1.44 in.

Tilt - 1.0 mm

0.039 in.

Setting Load 117.4 N/31.0 mm

11.97 kgf/31.0 mm
26.39 lbf/1.22 in.

100.0 N/31.0 mm

10.20 kgf/31.0 mm
22.48 lbf/1.22 in.

1-85
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Item Factory Specification Allowable Limit

Rocker Arm Shaft to Rocker Arm Clearance 0.016 to 0.045 mm

0.00063 to 0.0017 in.

0.10 mm

0.0039 in.

• Rocker Arm Shaft O.D. 11.973 to 11.984 mm

0.47138 to 0.47181 in.

-

• Rocker Arm I.D. 12.000 to 12.018 mm

0.47244 to 0.47314 in.

-

Push Rod Alignment — 0.25 mm

0.0098 in.

Tappet to Tappet Guide Clearance 0.020 to 0.062 mm

0.00079 to 0.0024 in.

0.07 mm

0.003 in.

• Tappet O.D. 19.959 to 19.980 mm

0.78579 to 0.78661 in.

-

• Tappet Guide I.D. 20.000 to 20.021 mm

0.78740 to 0.78822 in.

-

Timing Gear
• Crank Gear to Idle Gear 1 Backlash 0.0320 to 0.115 mm

0.00126 to 0.00452 in.

0.15 mm

0.0059 in.

• Idle Gear 1 to Cam Gear Backlash 0.0360 to 0.114 mm

0.00142 to 0.00448 in.

0.15 mm

0.0059 in.

• Idle Gear 1 to Injection Pump Gear Backlash 0.0340 to 0.116 mm

0.00134 to 0.00456 in.

0.15 mm

0.0059 in.

• Idle Gear 1 to Idle Gear 2 Backlash 0.0330 to 0.117 mm

0.00130 to 0.00460 in.

0.15 mm

0.0059 in.

• Idle Gear 2 to Governor Gear Backlash 0.0300 to 0.117 mm

0.00119 to 0.00460 in.

0.15 mm

0.0059 in.

Governor Gear

• Governor Gear to Injection Pump Gear Backlash 0.0300 to 0.117 mm

0.00119 to 0.00460 in.

0.15 mm

0.0059 in.

Idle Gear Shaft to Gear Bushing
• Idle Gear 1 Clearance 0.020 to 0.054 mm

0.00079 to 0.0021 in.

0.10 mm

0.0039 in.

• Idle Gear Bushing I.D. 26.000 to 26.021 mm

1.0237 to 1.0244 in.

-

• Idle Gear Shaft 1 O.D. 25.967 to 25.980 mm

1.0224 to 1.0228 in.

-

• Idle Gear 2 Clearance 0.020 to 0.054 mm

0.00079 to 0.0021 in.

0.10 mm

0.0039 in.

• Idle Gear Bushing I.D. 26.000 to 26.021 mm

1.0237 to 1.0244 in.

-

• Idle Gear Shaft 2 O.D. 25.967 to 25.980 mm

1.0223 to 1.0228 in.

-

1-S6
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Item Factory Specification Allowable Limit

Idle Gear

• Idle Gear 1 Side Clearance 0.20 to 0.51 mm

0.0079 to 0.020 in.

0.80 mm

0.031 in.

• Idle Gear 2 Side Clearance 0.20 to 0.51 mm

0.0079 to 0.020 in.

0.80 mm

0.031 in.

Camshaft Side Clearance 0.070 to 0.22 mm

0.0028 to 0.0086 in.

0.30 mm

0.012 in.

Alignment - 0.01 mm

0.0004 in.

Cam Height Intake 28.80 mm

1.134 In.

28.75 mm

1.132 in.

Exhaust 29.00 mm

1.142 in.

28.95 mm

1.140 in.

Camshaft Journal to Cylinder Block Bore Oil Clearance 0.050 to 0.091 mm

0.0020 to 0.0035 in.

0.15 mm

0.0059 in.

• Camshaft Journal O.D. 35.934 to 35.950 mm

1.4148 to 1.4153 in.

-

• Cylinder Block Bore I.D. 36.000 to 36.025 mm

1.4174 to 1.4183 in.

-

Piston Pin Bore I.D. 22.000 to 22.013 mm

0.86615 to 0.86665 in.

22.03 mm

0.8673 in.

Piston Pin to Small End Bushing Clearance 0.014 to 0.038 mm

0.00056 to 0.0014 in.

0.15 mm

0.0059 in.

• Piston Pin O.D. 22.002 to 22.011 mm

0.86622 to 0.86657 In.

-

• Small End Bushing I.D. 22.025 to 22.040 mm

0.86713 to 0.86771 In.

-

Piston Ring Gap
[D1005-E4B/E4BG]

Top Ring 0.30 to 0.45 mm

0.012 to 0.017 in.

1.25 mm

0.0492 in.

Second Ring 0.30 to 0.45 mm

0.012 to 0.017 in.

1.25 mm

0.0492 in.

Oil Ring 0.25 to 0.45 mm

0.0099 to 0.017 in.

1.25 mm

0.0492 in.

Piston Ring Gap
[D1105-E4B/E4BG]
[D1305-E4B/E4BG]
[V1505-E4B/E4BG]

Top Ring 0.15 to 0.25 mm

0.0059 to 0.0098 in.

1.20 mm

0.0472 in.

Second Ring 0.40 to 0.55 mm

0.016 to 0.021 in.

1.20 mm

0.0472 in.

Oil Ring 0.25 to 0.45 mm

0.0099 to 0.017 in.

1.25 mm

0.0492 in.

Piston Ring to Piston Ring Groove

• Second Ring Clearance 0.0850 to 0.122 mm

0.00335 to 0.00480 in.

0.2 mm

0.008 in.

• Oil Ring Clearance 0.02 to 0.06 mm

0.0008 to 0.002 in.

0.15 mm

0.0059 in.

1-S7
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Item Factory Specification Allowable Limit

Connecting Rod Alignment — 0.05 mm

0.002 in.

Crankshaft Alignment — 0.02 mm

0.0008 in.

Crankshaft to Crankshaft Bearing 1
[D1005-E4B/E4BG]
[D1105-E4B/E4BG]
[V1505-E4B/E4BG]

• Crankshaft

Oil Clearance

O.D.

0.0340 to 0.114 mm

0.00134 to 0.00448 in.

47.934 to 47.950 mm

1.8872 to 1.8877 in.

0.20 mm

0.0079 in.

• Crankshaft Bearing 1 I.D. 47.984 to 48.048 mm

1.8892 to 1.8916 in.

-

Crankshaft to Crankshaft Bearing 1
[D1305-E4B/E4BG]

Oil Clearance 0.0340 to 0.119 mm

0.00134 to 0.00468 in.

0.20 mm

0.0079 in.

• Crankshaft O.D. 51.921 to 51.940 mm

2.0442 to 2.0448 in.

-

• Crankshaft Bearing 1 I.D. 51.974 to 52.040 mm

2.0463 to 2.0488 in.

-

Crankshaft to Crankshaft Bearing 2
[D1005-E4B/E4BG]
[D1105-E4B/E4BG]
[V1505-E4B/E4BG]

• Crankshaft Journal

Oil Clearance

O.D.

0.034 to 0.095 mm

0.0014 to 0.0037 in.

47.934 to 47.950 mm

1.8872 to 1.8877 in.

0.20 mm

0.0079 in.

• Crankshaft Bearing 2 I.D. 47.984 to 48.029 mm

1.8892 to 1.8908 in.

-

Crankshaft to Crankshaft Bearing 2
[D1305-E4B/E4BG]

Oil Clearance 0.0340 to 0.103 mm

0.00134 to 0.00405 in.

0.20 mm

0.0079 in.

• Crankshaft Journal O.D. 51.921 to 51.940 mm

2.0442 to 2.0448 in.

-

• Crankshaft Bearing 2 I.D. 51.974 to 52.024 mm

2.0463 to 2.0481 in.

-

Crankshaft to Crankshaft Bearing 3 Oil Clearance 0.0340 to 0.103 mm

0.00134 to 0.00405 in.

0.20 mm

0.0079 in.

• Crankshaft Journal O.D. 51.921 to 51.940 mm

2.0442 to 2.0448 in.

-

• Crankshaft Bearing 3 I.D. 51.974 to 52.024 mm

2.0463 to 2.0481 in.

-

Crankpin to Crankpin Bearing Oil Clearance 0.029 to 0.091 mm

0.0012 to 0.0035 in.

0.20 mm

0.0079 in.

• Crankpin O.D. 39.959 to 39.975 mm

1.5732 to 1.5738 in.

-

• Crankpin Bearing I.D. 40.040 to 40.050 mm

1.5764 to 1.5767 in.

-

1-S8
KiSC issued 04,2014 A



05-E4B, 05-E4BG SERIES, WSM ENGINE

Item Factory Specification Allowable Limit

Crankshaft Side Clearance 0.16 to 0.31 mm

0.0059 to 0.012 in.

0.50 mm

0.020 in.

Cylinder Liner I.D. D1005-E4B/E4BG

D1105-E4B/E4BG

D1305-E4B/E4BG

V1505-E4B/E4BG

76.000 to 76.019 mm

2.9922 to 2.9928 in.

78.000 to 78.019 mm

3.0709 to 3.0716 in.

76.15 mm

2.998 in.

78.15 mm

3.077 In.

Cylinder (Oversized) D1005-E4B/E4BG

D1105-E4B/E4BG

D1305-E4B/E4BG

V1505-E4B/E4BG

76.500 to 76.519 mm

3.0119 to 3.0125 in.

78.500 to 78.519 mm

3.0906 to 3.0912 in.

76.65 mm

3.018 in.

78.65 mm

3.096 in.

LUBRICATING SYSTEM

Item Factory Specification Allowable Limit

Engine Oil Pressure
[D1005-E4B]
[D1105-E4B]
[D1305-E4B]
[V1505-E4B]

At Idle Speed

At Rated Speed

68 kPa

0.69 kgf/cm^
9.9 psi

294 to 441 kPa

3.00 to 4.49 kgf/cm^
42.7 to 63.9 psi

147 kPa

1.50 kgf/cm^
21.3 psi

Engine Oil Pressure
[D1005-E4BG]
[D1105-E4BG]
[D1305-E4BG]
[V1505-E4BG]

At Idle Speed

At Rated Speed 245 to 392 kPa

2.50 to 3.99 kgf/cm2
35.6 to 56.8 psi

147 kPa

1.50 kgf/cm2
21.3 psi

Inner Rotor to Outer Rotor Clearance 0.060 to 0.18 mm

0.0024 to 0.0071 in.

—

Outer Rotor to Pump Body Clearance 0.100 to 0.180 mm

0.00394 to 0.00708 in.

—

Inner Rotor to Cover Clearance 0.025 to 0.075 mm

0.00099 to 0.0029 in.

—

COOLING SYSTEM

Item Factory Specification Allowable Limit

Fan Belt Tension 7.0 to 9.0 mm / 98 N

0.28 to 0.35 in./98N

(10 kgf, 22 Ibf)

Thermostat Valve Opening
Temperature
(At Beginning)

Valve Opening
Temperature
(Opened
Completely)

69.5 to 72.5 "C

157.1 to 162.5 T

85 "C

185

-

Radiator Cap Pressure Falling
Time

10 seconds or more

88 59 kPa

0.89 0.61 kgf/cm2
12 8.6 psi

Radiator Water Leakage
Test Pressure

No leak at specified
pressure

—

1-S9
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FUEL SYSTEM

Item Factory Specification Allowable Limit

Injection Pump
[D1005-E4B] Injection Timing

(3000 min"^ (rpm))
0.3011 to 0.3272 rad

(17.25 to 18.75 °)
before T.D.C.

-

Injection Timing
(3200 min'̂ (rpm))

0.3360 to 0.3621 rad

(19.25 to 20.75°)
before T.D.C.

—

[D1105-E4B] Injection Timing
(3000min""' (rpm))

0.3011 to 0.3272 rad

(17.25 to 18.75°)
before T.D.C.

—

[D1305-E4B] Injection Timing
(2600 min"^ (rpm))

0.2662 to 0.2923 rad

(15.25 to 16.75")
before T.D.C.

—

[V1505-E4B] Injection Timing
(2300 min"^ (rpm))

0.2313 to 0.2574 rad

(13.25 to 14.75 °)
before T.D.C.

—

[D1005-E4BG, D1105-E4BG] Injection Timing
(1800 min'̂ (rpm))

0.2575 to 0.2836 rad

(14.75 to 16.25 °)
before T.D.C,

—

[D1305-E4BG, V1505-E4BG] Injection Timing
(1800 min""* (rpm))

0.2487 to 0.2748 rad

(14.25 to 15.75 °)
before T.D.C.

—

Pump Element Fuel Tightness 13.73 MPa

140.0kgf/cm^
1991 psi

Delivery Valve Fuel Tightness 10 seconds

13.73-^12.75 MPa

140.0 -»130.1 kgf/cm2
1991-^ 1850 psi

5 seconds

13.7312.75 MPa

140.0

130.1 kgf/cm^
1991 1850 psi

Injection Nozzle Injection Pressure 13.73 to 14.70 MPa

140.0 to 150.0 kgf/cm2
1992 to 2133 psi

Injection Nozzle Valve Seat Valve Seat

Tightness
When the pressure is

12.75 MPa

(130.0 kgf/cm2,
1849 psi), the valve seat
must be fuel tightness.

1-810
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ELECTRICAL SYSTEM

Item Factory Specification Allowable Limit

Glow Plug Resistance Approx.
0.9 Q

—

Starter (Gear Reduction Type)
• Commutator O.D. 30.0 mm

1.18 in.

29.0 mm

1.14 in.

• Difference O.D. Less than

0.02 mm

0.0008 in.

0.05 mm

0.002 in.

• Mica Undercut 0.50 to 0.80 mm

0.020 to 0.031 in.

0.20 mm

0.0079 in.

• Brush Length 16.0 mm

0.630 in.

10.5 mm

0.413 in.

Starter (Electromagnetic Drive Type)
• Commutator O.D. 28.0 mm

1.10 in.

27.0 mm

1.06 in.

• Difference O.D. Less than

0.05 mm

0.002 in.

0.4 mm

0.02 in.

• Mica Undercut 0.50 to 0.80 mm

0.020 to 0.031 in.

0.20 mm

0.0079 in.

• Brush Length 16.0 mm

0.630 in.

10.5 mm

0.413 in.

Alternator

• Stator Resistance Less than

1.0 Q

-

• Rotor Resistance 2.9 Q -

• Slip Ring O.D. 14.4 mm

0.567 in.

14.0 mm

0.551 in.

• Brush Length 10.0 mm

0.394 in.

8.4 mm

0.33 in.

Stop Solenoid
• Holding Coll Resistance Approx.

16 Q

-

• Pulling Coil Resistance Approx.
0.38 Q

-

9Y121O784ENS0OO2USO
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3. TIGHTENING TORQUES
Use a torque wrench to tighten the screws, bolts and nuts to the specified torque. Tighten the screws, bolts and

nuts used, such as on the cylinder head in the conrect sequence and torque.
9Y1210784ENS0003US0

[1] TIGHTENING TORQUES FOR GENERAL USE SCREWS, BOLTS
AND NUTS

Ifthe tightening torque is not specified, refer to the table below for the none specified torques values.

Indication on

top of bolt No-grade or 4T C7]7T
Indication on

top of nut [O] No-grade or 4T
Unit N m l<gf-m Ibf-ft Nm kgfm Ibfft

M6 7.9 to 9.3 0.80 to 0.95 5.8 to 6.8 9.81 to 11.2 1.00 to 1.15 7.24 to 8.31

M8 18 to 20 1.8 to 2.1 13 to 16 24 to 27 2.4 to 2.8 18 to 20

M10 40 to 45 4.0 to 4.6 29 to 33 49 to 55 5.0 to 5.7 37 to 41

M12 63 to 72 6.4 to 7.4 47 to 53 78 to 90 7.9 to 9.2 58 to 66

9Y1210784ENS0004US0
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[2] TIGHTENING TORQUES FOR SPECIAL USE SCREWS, BOLTS
AND NUTS

• NOTE

• For the screws, bolts and nuts with the mark apply engine oil to their threads and seats before you
tighten.

• The alphabet "M" in Dimension x Pitch shows that the screw, bolt or nut dimensions are in the metric
system. The dimension is the nominal external diameter in mm of the threads. The pitch is the nominal
distance in mm between 2 threads.

Item
Dimension x

Pitch
N-m kgf-m Ibf-ft

Cylinder head cover screw
[D100S-E4B/E4BG,
D1105-E4B/E4BG,
V1505-E4B/E4BG]

M7x1.0 7 to 8 0.7 to 0.9 5to6

Cylinder head cover screw
[D1305-E4B/E4BG]

M6X1.0 9.81 to 11.2 1.00 to 1.15 7.24 to 8.31

Cylinder head screw M10X1.25 64 to 68 6.5 to 7.0 47 to 50

*Main bearing case screw 1 MB X 1.25 30 to 34 3.0 to 3.5 22 to 25

*Main bearing case screw 2 M9X1.25 49 to 53 5.0 to 5.5 37 to 39

^Flywheel screw M10x 1.25 54 to 58 5.5 to 6.0 40 to 43

•Connecting rod screw MSxI.O 42 to 46 4.2 to 4.7 31 to 33

*Rocker ann bracket nut

[D1005-E4B/E4BG,
D1105-E4B/E4BG,
V150S-E4B/E4BG]

M7X1.0 22 to 26 2.2 to 2.7 16 to 19

*Rocker arm bracket screw

[D1305-E4B/E4BG]
M7x 1.0 22 to 26 2.2 to 2.7 16 to 19

•Idle gear shaft screw M6X1.0 9.81 to 11.2 1.00 to 1.15 7.24 to 8.31

*Fan drive pulley screw M14X1.5 236 to 245 24.0 to 25.0 174 to 180

Bearing case cover mounting screw M6X1.0 10.8 to 12.2 1.10 to 1.25 7.96 to 9.04

Glow plug M8X1.0 7.9 to 14 0.80 to 1.5 5.8 to 10

Nozzle holder assembly M20X1.5 49 to 68 5.0 to 7.0 37 to 50

Nozzle holder - 35 to 39 3.5 to 4.0 26 to 28

Oil pressure switch FT 1/8 15 to 19 1.5 to 2.0 11 to 14

Injection pipe retaining nut M12X 1.5 25 to 34 2.5 to 3.5 18 to 25

Overflow pipe retaining nut
(Serial No.: below BTZg99)

M12X 1.5 20 to 24 2.0 to 2.5 15 to 18

Overflow pipe retaining nut
(Serial No.: above BU0001)

M12X 1.5 35 to 39 3.5 to 4.0 26 to 28

Starter's B temiinal nut MB 5.88 to 11.8 0.600 to 1.20 4.34 to 8.70

Alternator's pulley nut - 58.4 to 78.9 5.95 to 8.05 43.1 to 58.2

Drain plug with copper gasket M12X1.25 33 to 37 3.3 to 3.8 24 to 27

Drain plug with rubber coated gasket M22X1.5 45 to 53 4.5 to 5.5 33 to 39

9Y1210784ENS0005OS0
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4. CHECKING, DISASSEMBLING AND SERVICING
[1] CHECKING AND ADJUSTING
(1) Engine Body

Compression Pressure

3TAAAAB1P034A

1.

2.

3.

4.

5.

6.

7.

8.

9.

Run the engine until it is wanned up.
Stop the engine.
Remove the air cleaner, the muffler and all glow plugs (or
nozzles).
Set a compression tester with the adaptor to the glow plug hole
(or nozzle hole).
Nozzle hole: Adaptor H (07909-31231)
Glow plug hole: Adaptor L (07909-31301)
After making sure that the stop lever is set at the stop position
(non-injection), run the engine with the starter and measure the
compression pressure.
Repeat steps 4 and 5 for each cylinder.
If the measurement is below the allowable limit, apply a small
amount of oil to the cylinder wall through the glow plug hole (or
nozzle hole) and measure the compression pressure again.
if the compression pressure is still less than the allowable limit,
check the top clearance, valve clearance and cylinder head.
Ifthe compression pressure increases after applying oil, check
the cylinder wall and piston rings.

NOTE

Check the compression pressure with the specified valve
clearance.

Always use a fully charged battery for performing this test.
Variances in cylinder compression values should be under
10%.

Compression
pressure

D1005-E4B/

E4BG

D1105-E4B/

E4BG

D1305-E4B/

E4BG

V1505-E4B/

E4BG

Factory
specifica
tion

3.73 to 4.11 MPa

38.0to42.0kgf/cm^
541 to 597 psi

Allowable

limit

2.26 MPa

23.0 kgf/cm^
327 psi

9Y1210784ENS0006US0
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3TMABAB0F^5A

9Y1210012GES001A

ENGINE

Valve Clearance

• IMPORTANT

• Valve clearance must be checked and adjusted when
engine is cold.

1. Remove the cylinder head cover and the glow plugs.
2. Align the "1TC" mark (1) on the flywheel and alignment mark (2)

on the rear end plate so that the No. 1 piston comes to the
compression top dead center.

3. Check the following valve clearance marked with V using a
feeler gauge.

4. If the clearance is not within the factory specifications, adjust
with the adjusting screw.

5. Then turn the flywheel 6.28 rad (360 "), and align the "1TC"
mark (1) on the flywheel and alignment mark (2) on the rear end
plate so that the No. 1 piston comes to the overlap position.

6. Check the following valve clearance marked with using a
feeler gauge.

Adjustable Cylinder Location of Piston
3 cylinder 4 cylinder

IN. EX. IN. EX.

When No. 1 piston is at compression top
dead center

1 ☆ ☆ ☆ ☆

2 ☆ ☆

3 ☆ ☆

4

When No. 1 piston is at overlap position

1

2 ☆ ☆

3 ☆ ☆

4 ☆ ☆

Valve clearance Factory specification 0.145 to 0.185 mm

0.00571 to 0.00728 in.

NOTE

The sequence of cylinder numbers Is given as No. 1, No. 2,
No. 3 and No. 4 starting from the gear case side.
After adjusting the valve clearance, secure the adjusting
screw with the lock nut.

(1) "1TO" Mark

1-S15

(2) Alignment Mark

9Y1210784ENS0007US0
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(2) Lubricating System

3GFABAB1P056A

(3) Cooling System

3EEABAB1P017B

ENGINE

Engine Oil Pressure

1. Remove the engine oil pressure switch, and set an oil pressure
tester.

2. Start the engine. After wanning up, measure the oil pressure of
both idling and rated speeds.

3. If the oil pressure is less than the allowable limit, check the
following.

• Engine oil insufficient
• Oil pump damaged
• Oil strainer clogged
• Oil filter cartridge clogged
• Oil gallery clogged
• Excessive oil clearance

• Foreign matter in the relief valve

Engine oil pressure

At idle

speed
Allowable

limit

49 kPa

0.50 kgf/cm^
7.1 psi

At rated

speed

Factory
specifica
tion

197 to 441 kPa

2.00 to 4.50 kgf/cm2
28.5 to 64.0 psi

Allowable

limit

147 kPa

1.50 kgf/cm^
21.3 psi

(When reassembling)
• After checking the engine oil pressure, tighten the engine oil

pressure switch to the specified torque.

15 to 19 Nm

Tightening torque Oil pressure switch 1.5to2.0kgf-m
11 to 14 Ibfft

9yi210-784ENS0008OS0

Fan Belt Tension

1. Measure the deflection (A), depressing the belt halfway
between the fan drive pulley and alternator pulley at specified
force 98 N (10 kgf, 22 Ibf).

2. If the measurement is not within the factory specifications,
loosen the alternator mounting screws and relocate the
alternator to adjust.

Deflection (A) Factory specification

(A) Deflection

1-S16

7.0 to 9.0 mm

0.28 to 0.35 in.

9Y1210784GEG0014US0
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• 'L'**'

(B)

3EEABAB1P019B

(A) (B)

\W\ fVl

3EEABAB1P018A

ENGINE

Fan Belt Damage and Wear

1. Check the fan belt for damage.
2. If the fan belt is damaged, replace it.
3. Check if the fan belt is worn and sunk in the pulley groove.
4. If the fan belt is nearly worn out and deeply sunk in the pulley

groove, replace it.

(A) Good (B) Bad

9yi210784GEG0015OS0

A CAUTION
• When removing the radiator cap, wait at least ten minutes after the engine has stopped and cooled down.

Otherwise, hot water may gush out, scalding nearby people.
9Y121O784ENSO0O9USO

Radiator Cap Air Leakage

1. Set a radiator tester (1) and an adaptor (2) on the radiator cap.
Apply the specified pressure 88 kPa (0.89 kgf/cm^, 12 psi), and
measure the timeforthe pressure to fall to 59 kPa (0.61 kgf/cm^,
8.6 psi).
If the measurement is less than the factory specification,
replace the radiator cap.

(1)

\

^ (2)

14
3TAAAAB1P060A

(1) (2)

3EEABAB1P161B

2.

3.

More than 10 seconds

for pressure fall
Pressure falling time Factory specification 88 ^ 59 l<Pa

(0.89 0.61 kgf/cm^,
12 —8.6 psi)

(1) Radiator Tester (2) Adaptor

9Y1210784ENS0010US0

Radiator Water Leakage

1. Pour a specified amount of water into the radiator.
2. Set a radiator tester (1) and an adaptor (2) and raise the water

pressure to the specified pressure.
3. Check the radiator for water leaks.

4. For water leak from the pinhole, repair with the radiator cement.
When water leak is excessive, replace the radiator.

Radiator water leakage
test pressure

Factory specification
No leai<at specified
pressure

NOTE

The pressure of the leak test is different from each radiator
specification.
Thus, do the leak test, refer to the test pressure of each
radiator specification.

(1) Radiator Tester (2) Adaptor

9Y1210784ENS0011US0
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3EEABAB1P160A

ENGINE

Thermostat Valve Opening Temperature

1. Suspend the thermostat in the water by a string with its end
inserted between the valve and seat.

2. Heating the water gradually, read the temperature when the
valve opens and leaves the string.

3. Continue heating and read the temperature when the valve
opens approx. 8 mm (0.3 in.).

4. If the measurement is not within the factory specifications,
replace the thermostat.

Thermostat's valve

opening temperature
Factory specification

69.5 to 72.5 'C

157.1 to 162.5 'F

Temperature at which
thermostat completely
opens

Factory specification
85 X

185 "F

9Y1210784ENS0012US0
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(4) Fuel System

9Y1210012GES001B

3EEABAB1P167G

U/--vo/n\o

o O >

(5)?^ (6)_o_(7) (8)POP I

3EEAEAE0P001A

.(4)

ENGINE

Injection Timing

1.

2.

3.

4.

5.

6.

7.

8.

Remove the injection pipes.
Remove the engine stop solenoid.
Tum the flywheel counterclockwise (viewed from flywheel side)
until the fuel fills up to the hole of the delivery valve holder (3)
for No. 1 cylinder.
After the fuel fills up to the hole of the delivery valve holder for
No.1 cylinder, turn back (clockwise) the flywheel around 1.6 rad
(90 -).
Turn the flywheel counterclockwise to set at around 0.44 rad
(25") before T.D.C..
Slowly turn the flywheel counterclockwise and stop turning
when the fuel begins to come up, to get the present injection
timing.
Check to see the degree on flywheel.
The flywheel gas mark "1TC", "10" and "20" for the crank
angle before the top dead center of No. 1 cylinder.
If injection timing is out of adjustment, readjust the timing with
shims.

Injection timing
(3000min"^(rpm))

D1005-E4B

0.3011 to 0.3272 rad

(17.25 to 18.75") before
T.D.C.

Injection timing
(3200min'̂ rpm)) D1005-E4B

0.3360 to 0.3621 rad

(19.25 to 20.75°) before
TD.C.

Injection timing
(3000 min"'(rpm))

D1105-E4B

0.3011 to 0.3272 rad

(17.25 to 18.75") before
TD.C.

Injection timing
(2600 min-^rpm))

Factory
specifica
tion

D1305-E4B

0.2662 to 0.2923 rad

(15.25 to 16.75") before
TD.C.

Injection timing
(2300 mln-\rpm))

V1505-E4B

0.2313 to 0.2574 rad

(13.25 to 14.75") before
TD.C.

Injection timing
(1800min'̂ rpm))

D1505-E4BG,
D1105-E4BG

0.2575 to 0.2836 rad

(14.75 to 16.25 °) before
TD.C.

Injection timing
(1800 min-^rpm))

D1305-E4BGt
V1505-E4BG

0.2487 to 0.2748 rad

(14.25to 15.75°) before
TD.C.

(1) Timing Line
(2) Alignment Mark
(3) Delivery Valve Holder
(4) Shim (Soft Metal Gasket Shim)

1-S19

(5) Tv)/o-holes; 0.20 mm (0.0079 in.)
Two-holes: 0.175 mm (0.00689 in.)

(6) One-hole: 0.25 mm (0.0098 In.)
(7) Without hole: 0.30 mm (0.012 in.)
(8) Three-holes: 0.35 mm (0.014 in.)

(To be continued)
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(Continued)

3EEAGAWie05ji:®l

ENGINE

• NOTE

• Tlie liquid gasket is not required for assembiing.
• Shims are available in thickness of 0.20 mm (0.0079 in.),

0.25 mm (0.0098 in.), 0.30 mm (0.012 in.), 0.35 mm (0.014 in.)
and 0.175 mm (0.00689 in.). Combine these shims for
adjustments.

• Addition or reduction of shim (0.025 mm, 0.00098 in.)
delays or advances the injection timing by approx.
0.0044 rad (0.25").

• In disassembling and replacing the injection pump, be sure
to use the same number of nev\^ shims with the same

thickness.

• The 0.175 mm thick shim is coated only on the lower face.
Therefore, do not use the 0.175 mm thick shim as the top
shim of the combination (injection pump side), because
this can cause oil leakage.

9Y1210784GEG0032US0

Fuel Tightness of Pump Element

1. Remove the engine stop solenoid.
2. Remove the injection pipes and glow plugs.
3. Install the injection pump pressure tester to the injection pump.
4. Install the injection nozzle (2) jetted with the proper injection

pressure to the injection pump pressure tester (1). (Refer to the
photo.)

5. Set the speed control lever to the maximum speed position.
6. Run the starter to increase the pressure.
7. If the pressure can not reach the allowable limit, replace the

pump with new one or repair with a Kubota-authorized pump
service shop.

Fuel tightness of pump
element

Allowable limit

13.73 MPa

140.0kgf/cm^
1991 psi

NOTE

Never try to disassemble the injection pump assembly. For
repairs, you are strongly requested to contact a
Kubotaauthorized pump service shop.

(1) Injection Pump Pressure Tester
(2) Injection Nozzle

1-S20

(3) Protection Cover for Jetted Fuel

9Y1210784ENS0013US0
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3EEAGi9MliE05iie

ENGINE

Fuel Tightness of Delivery Valve

1. Remove the engine stop solenoid.
2. Remove the Injection pipes and glow plugs.
3. Set a pressure tester to the fuel injection pump.
4. Install the injection nozzle (2) jetted with the proper injection

pressure to the injection pump pressure tester (1).
5. Run the starter to increase the pressure.
6. Stop the starter when the fuel jets from the injection nozzle.

After that, turn the flywheel by the hand and raise the pressure
to approx. 13.73 MPa (140.0 kgf/cm^, 1991 psi).

7. Now turn the flywheel back about half a turn (to keep the plunger
free). Maintain the flywheel at this position and clock the time
taken for the pressure to drop from 13.73 to 12.75 MPa (from
140.0 to 130.1 kgf/cm^, from 1991 to 1850 psi).

8. Measure the time needed to decrease the pressure from 13.73
to 12.75 MPa (140.0 to 130.1 kgf/cm^, 1991 to 1850 psi).

9. If the measurement is less than allowable limit, replace the
pump with new one or repair with a Kubota-authorized pump
service shop.

Fuel tightness of delivery
valve

Factory specification

Allowable limit

10 seconds

13.73^ 12.75 MPa

140.0-»130.1 kgf/cm^
1991 -♦ 1850 psi

5 seconds

13.73^ 12.75 MPa

140.0—130.1 kgf/cm^
1991 - 1850 psi

NOTE

Never try to disassemble the injection pump assembly. For
repairs, you are strongly requested to contact a
Kubotaauthorized pump service shop.

(1) Injection Pump Pressure Tester
(2) Injection Nozzle

(3) Protection Cover for Jetted Fuel

9Y1210784ENS0 014USO

A CAUTION
• Check the nozzle injection pressure and condition after confirming that there is nobody standing in the

direction the fume goes. If the fume from the nozzle directly contacts the human body, cells may be
destroyed and blood poisoning may be caused.

3EEABAB1P037A

9Y1210784ENS0015USO

Nozzle Soravinq Condition

1. Set the injection nozzle to a nozzle tester, and check the nozzle
spraying condition.

2. If the spraying condition is damaged, replace the nozzle piece.

(a) Good (b) Bad

9Y1210784GEG002 9USO
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3TLABAB1P040A

3EEABAB1P171B

3TLABAB1P041A

ENGINE

Fuel Injection Pressure

1. Set the injection nozzle to a nozzle tester.
2. Slowly move the tester handle to measure the pressure at which

fuel begins jetting out from the nozzle.
3. If the measurement is not within the factory specifications,

replace the adjusting washer (1) in the nozzle holder to adjust it.
(Reference)
• Pressure variation with 0.01 mm (0.0004 in.) difference of

adjusting washer thickness.
Approx. 235 kPa (2.4 kgf/cm^, 34 psi)

Fuel injection pressure Factory specification

(1) Adjusting vy/asher

13.73 to14.70 MPa

140.0to 150.0kgf/cm2
1992 to 2133 psi

9Y1210784ENS0016US0

Valve Seat Tightness

1. Set the injection nozzle to a nozzle tester.
2. Raise the fuel pressure, and keep at 12.75 MPa (130 kgf/cm^,

1849 psi) for 10 seconds.
3. Ifany fuel leak is found, replace the nozzle piece.

No fuel leak at

Valve seat tightness Factory specification
12.75 MPa

130.0kgf/cm^
1849 psi

9Y1210784GEG0031USO

1-S22
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3EEABAB1P171A

(5) Electrical System

A

ENGINE

Nozzle Holder

1. Secure the nozzle retaining nut (7) with a vise.
2. Remove the nozzle holder (1), and take out parts inside.
(When reassembling)

• Assemble the nozzle in clean fuel oil.

• Install the push rod (4), noting its direction.
• After assembling the nozzle, be sure to adjust the fuel injection

pressure.

35 to 39 N m

Nozzle holder 3.5 to 4.0 kgfm
26 to 28 Ibf-ft

Tightening torque

Overflow pipe retaining nut
(Serial No.: below BTZ999)

20 to 24 N-m

2.0 to 2.5 kgfm
15 to 18 Ibf-ft

Overflow pipe retaining nut
(Serial No.: above BU0001)

35 to 39 N-m

3.5 to 4.0 kgfm
26 to 28 Ibf-ft

49 to 68 N-m

Nozzle holder assembly 5.0 to 7.0 kgf-m
36 to 50 Ibf-ft

(1) Nozzle Holder
(2) Adjusting Washer
(3) Nozzle Spring
(4) Push Rod

(5) Distance Piece
(6) Nozzle Piece
(7) Nozzle Retaining Nut

9Y1210784ENS0017US0

CAUTION

To avoid accidental short circuit, be sure to attach the positive cable to the positive terminal before the
negative cable is attached to the negative terminal.
Never remove the battery cap while the engine is running.
Keep electrolyte away from eyes, hands and clothes. Ifyou are spattered with it, wash it away completely
with water immediately.
Keep open sparks and flames away from the battery at all times. Hydrogen gas mixed with oxygen
becomes very explosive.

IMPORTANT

If the machine is to be operated for a short time without battery (using a slave battery for starting), use
additional current (lights) while engine is running and insulate terminal of battery. If this advice is
disregarded, damage to alternator and regulator may result.

9Y1210784ENS0018US0

Battery Voltage

1. Stop the engine.
Measure the voltage with a circuit tester between the battery
tenninals.

Ifthe battery voltage is less than the factory specification, check
the battery specific gravity and recharge the battery.

2.

3.

Battery voltage

(1) Positive Terminal

3EEAEAC1P031A

1-S23

Factory specification More than 12 V

(2) Negative Terminal

9Y121O784ENSO019US0
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9Y12C0165ENS071A

3EEAEAC1P040A

ENGINE

Battery Specific Gravity

1. Measure the specific gravity of the electrolyte in each cell with a
battery and coolant tester.

2. If the electrolyte temperature is different from the one that the
battery and coolant tester calibrated, correct the specific gravity
measurement. Use the fomiula below in (Reference).

3. Ifthe specific gravity is less than 1.215 (after it is corrected for
temperature), charge or replace the battery.

4. If the specific gravity is different between 2 cells by more than
0.05, replace the battery.

(Reference)
• The specific gravity changes with temperature.

To be accurate, the specific gravity
decreases by 0.0007 when temperature increases by 1 "C
(decreases by 0.0004 when temperature increases by 1 °F),
increases by 0.0007 when temperature decreases by 1 °C
(increases by 0.0004 when temperature decreases by 1 °F).
Thus, if you refer to 20 °C (68 °F), correct the specific gravity
reading by the fonnula below:
- Specific gravity at 20 "C =

(electrolyte temperature -20
- Specific gravity at 68 °F =

(electrolyte temperature -68

Measured value

"C)
Measured value

T)

+ 0.0007 X

+ 0.0004 X

Specific Gravity State of Charge

1.260 Sp. Gr. 100 % Ctiarged

1.230 Sp.Gr. 75 % Charged

1.200 Sp. Gr. 50 % Charged

1.170 Sp. Gr. 25 % Charged

1.140 Sp. Gr. Very LittleUseful Capacity

1.110 Sp. Gr. Discharged

At an electrolyte temperature of 20 °C (68 °F)

Motor Test

9Y1210784GEG0025US0

CAUTION

• Secure the starter to prevent it from jumping up and down
while testing the motor.

1. Disconnect the battery negative cable from the battery.
2. Disconnect the battery positive cable from the battery.
3. Disconnect the leads from the starter B tenninal.

4. Remove the starter from the engine.
5. Connect a jumper lead from the starter C tenninal (1) to the

battery positive terminal (2).
6. Connect a jumper lead momentarily between the starter's body

and the battery negative terminal (3).
7. If the motor does not run, starter is failure.

Repair or replace the starter.

• NOTE

• B terminal: It is the terminal which connects the cable from

the battery to the starter.
• C terminal: It is the terminal which connects the cable from

the motor to the magnet switch.

(1) C Terminal
(2) Positive Terminal
(3) Negative Terminal

[A] Electromagnetic Drive Type
[B] Planetary Gear Reduction Type

9Y1210784ENS0020USO

r^
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3EEAEAC1P04

(1)

3EEAEAC1P042A

3EEAEAC1P043A

[B]

3EJABAA1P053B

(2) (3)

ENGINE

Magnetic Switch Test

1. Disconnect the battery negative cable from the battery.
2. Disconnect the battery positive cable from the battery.
3. Disconnect the leads from the starter B terminal.
4. Remove the starter from the engine.
5. Connect a jumper lead from the starter S temiinal (1) to the

battery positive terminal (2).
6. Connect a jumper lead momentarily between the starter's body

and the battery negative temiinal (3).
7. if the pinion gear does not pop out, the magnetic switch is

failure.

Repair or replace the starter.

• NOTE
• B terminal: It is the terminal which connects the cable from

the battery to the starter.
• S terminal: It is the terminal which connects the cable from

the starter switch to the magnet switch.

(1) S Terminal
(2) Positive Terminal
(3) Negative Temiinal

[A] Electromagnetic Drive Type
[B] Planetary Gear Reduction Type

9Y1210784ENS0021US0

Magnet Switch Continuity Test

1. Check the continuity across the C terminal (1) and the B
terminal (2) with a circuit tester, pushing in the plunger.

2. If not continuous or if a certain value is indicated, replace the
magnet switch.

(1) 0 Terminal
(2) B Temiinal

1-825

[A] Electromagnetic Drive Type
[B] Gear Reduction Type

9Y1210784ENS0022US0
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3iTiMA(DAD9F20i12A\

3EJACAA1P014B -

3TMABAB9P012A

ENGINE

Alternator on Unit Test

(Before testing)
• Before alternator on unit test, check the battery terminal

connections, circuit connection, fan belt tension, charging
indicator lamp, fuses on the circuit, and abnormal noise from the
alternator.

• Prepare full charged battery for the test.

• NOTE

• Be careful not to touch the rotating engine parts while
engine is running.
Keep safety distance from the engine rotating parts.

1. Start the engine,
2. When the engine is operating measure the voltage between two

battery terminals. If the voltage is between 13.8 V and 14.8 V,
the alternator is operating normally.

3. If the results of alternator on unit test are not within the

specifications, disassemble the alternator and check the each
component part for finding out the failure. See the
"DISASSEMBLING AND ASSEMBLING" and "SERVICING"

for alternator.

Regulating voltage at no
load

Factory specification
13.8 to 14.8 Vat 25 °C

(77 °F)

9Y1210784ENS0023US0

Glow Plug Lead Terminal Voltage

1. Turn the key switch to the "GLOW (or PREHEAT)" position,
and measure the voltage with a circuit tester between the lead
tenninal and the engine body.

2. Ifthe voltage differs from the battery voltage, the wiring harness
or main switch is faulty.

Voltage
Main switch key at GLOW
(or PREHEAT)

Glow Plug ContinuM

Approx. battery voltage

9Y1210784ENS002'3US0

1. Remove the glow plug.
2. Measure the resistance with a circuit tester between the glow

plug terminal and the glow plug housing.
3. Ifthe factory specification is not indicated, glow plug is faulty.

Resistance Factory specification Approx. 0.9 Q

9Y1210784ENS0025USO

1-826
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3TMACAD9P027A

.JLaJL

]
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(2)

ENGINE

Engine Stop Solenoid

1. Remove the engine stop solenoid from the engine.
2. Connect the jumper leads from the pulling coil P terminal to the

switch (4), and from switch (4) to the battery positive terminal.
3. Connect the jumper leads from the holding coil H terminal to the

switch (3), and from switch (3) to the battery positive terminal.
4. Connect the jumper leads from the engine stop solenoid body to

the battery negative terminal.
5. When switch (4) is turn on, the plunger pull into the solenoid

body and then turn off the switch (4), the plunger comes out.
6. Turn on the switch (3) then tum on the switch (4), the plunger

pull into the solenoid body and it keep in holding position after
turn off the switch (4).

7. Ifthe plunger is not attracted, the engine stop solenoid is faulty.

• IMPORTANT

• Never apply the current for pulling coil more than two
seconds when inspecting.

(1) Connector
(2) Battery
(3) Switch for Holding Coil
(4) Switch for Pulling Coil

P: Terminal for Pulling Coil
H: Terminal for Holding Coil

9Y1210784ENS0026US0

[2] DISASSEMBLING AND ASSEMBLING
(1) Draining Oil and Coolant

Draining Oil and Coolant

(2) External Components

3EEAEAC1P054A

_ CAUTION
Never remove radiator cap until coolant temperature is
below its boiling point. Then loosen cap slightly to the stop
to relieve any excess pressure before removing cap
completely.
Prepare a bucket. Open the drain valve to drain coolant.
Prepare an oil pan. Remove the drain plug to drain engine oil in
the pan.

9yi210784ENS0027US0

Air Cleaner and Muffler

1. Remove the air cleaner.

2. Remove muffler retaining nuts to remove the muffler.
(When reassembling)

• Install the muffler gasket so that its steel side face the muffler.
9Y1210784ENS0028US0

Alternator and Fan Belt

1. Remove the alternator (1).
2. Remove the fan belt (2).
3. Remove the starter (3).
(When reassembling)

• Check to see that there are no cracks on the belt surface.

• IMPORTANT

• After reassembling the fan belt, be sure to adjust the fan
belt tension.

(1) Alternator
(2) Fan Belt

1-827

(3) Starter

9Y1210784ENS0029US0
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(3) Cylinder Head and Valve

3EEAEAG,1G0,15B

{2)„ (3)

I3EEAEAE1P004A

I3GFABAB1P014D

Cylinder Head Cover

1. Disconnect the breather hose (1).
2. Remove the cylinder head cover screvi/ (2).
3. Remove the cylinder head cover (3).
(When reassembling)
• Check to see if the cylinder head cover gasket is not damaged.

[D1005-E4B/E4BG, D1105-E4B/E4BG. V1505-E4B/E4BG]
7 to 8 N-m

Tightening torque Cylinder head cover screw 0.7 to 0.9 kgfrn
5 to 6 Ibf ft

[D1305-E4B/E4BG3

Tlgtrtening torque Cylinder tiead cover screw
9.81 to 11.2 Nm

1.00 to 1.15kgfm
7.24 to 8.31 Ibf ft

(1) Breather Hose
(2) Cylinder Head Cover Screw
(3) Cylinder Head Cover

Injection Pipes

[A] D1005-E4B/E4B6,
D1105-E4B/E4B6,
V1S05-E4B/E4BG

[B] D130S-E4B/E4BG

9Y1210784ENS0030USO

1. Loosen the screws to the pipe clamp (1).
2. Detach the injection pipes (2).
(When reassembling)
• Send compressed air into the pipes to blow out dust. Then,

reassemble the pipes in the reverse order.

Tightening torque Injection pipe retaining nut
25 to 34 N-m

2.5 to 3.5 kgfrn
18 to 25lbf-ft

(1) Pipe Clamp (2) Injection Pipe

9Y1210784ENS0031US0
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3GFABAB1P015G

3TAAAAD1P026A

•(1)

3EEABAB1P061A

ENGINE

Nozzle Holder Assembly and Glow Plug

1. Remove the overflow pipe (1).
2. Remove the nozzle holder assemblies (4).
3. Remove the copper gasket (5) and heat seal (6).
4. Remove the lead (2) from the glow plugs (3).
5. Remove the glow plugs (3).
(When reassembling)

• Replace the copper gasket and heat seal with new one.

Overflow pipe retaining nut
(Serial No.: below BTZ999)

20 to 24 Nm

2.0 to 2.6 kgfm
15to18lbfft

Tightening torque

Overflow pipe retaining nut
(Serial No.: above BU0001)

35 to 39 N m

3.5 to 4.0 kgf-m
26 to 28 Ibfft

Nozzle holder assembly
49 to 68 Nm

5.0 to 7.0 kgfm
37 to 50 Ibfft

Glow plug
7.9 to 14 N m

0.80 to 1.5 kgf-m
5.8 to 10 Ibffl

(1) Overflow Pipe
(2) Lead
(3) Glow Plug

(4) Nozzle Holder Assembly
(5) Copper Gasket
(6) Heat Seal

9Y1210784ENS0032US0

Nozzle Heat Seal Service Removal Procedure

• IMPORTANT

• Use a plus (philllps head) screw driver (1) that has a
diameter which is bigger than the heat seal hole (Approx.
6 mm (1/4 in.)).

1. Drive screw driver (1) lightly into the heat seal hole.
2. Turn screw driver three or four times each way.
3. While turning the screw driver, slowly pull the heat seal (4) out

together with the injection nozzle gasket (3).
4. If the heat seal drops, repeat the above procedure.
(When reassembling)
• Heat seal and injection nozzle gasket must be changed when

the injection nozzle is removed for cleaning or for service.

(1) Plus Screw Driver
(2) Nozzle Holder

1-829

(3) Injection Nozzle Gasket
(4) Heat Seal

9Y1210784ENS0033US0

KiSC issued 04,2014 A



05-E4B. 05-E4BG SERIES, WSM

3GFABAB1P016B

3EEAEAE1P005A

3EEABAB1P062A

ENGINE

Rocker Arm and Push Rod

1. Remove the rocker arm bracket screws / nuts.

2. Detach the rocker ami assembly (1).
3. Remove the push rods (2).
(When reassembling)

• When putting the push rods (2) onto the tappets (3), check to
see if their ends are properly engaged with the dimples.

• IMPORTANT

• After Installing the rocker arm, be sure to adjust the valve
clearance.

[D1005-E4B/E4BG, D110S-E4B/E4BG, VH505-E4B/E4BG]

Tightening torque Rocl<er arm bracket nut

22 to 26 Nm

2.2to2.7kgfm
16to19lbfft

[D1305-E4B/E4BG]

Tightening torque Rocker arm bracket screw

22 to 26 Nm

2.2 to 2.7 kgfm
16to19Ibftt

(1) Rocker Ann Assembly
(2) Push Rod
(3) Tappet

1-S30

[A] D1005-E4B/E4BG,
D1105-E4B/E4BG,
V150S-E4B/E4BG

[B] D1305-E4B/E4BG

9Y1210784ENS0034US0
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3GFABAB1P017D

3EEAEAC1P034D

3GFABAB1P019A

ENGINE

Cylinder Head and Cylinder Head Gasket

1. Loosen the pipe clamps (1), and remove the water return pipe
(2).

2. Remove the cylinder head screw in the order of "n" or "r" to "a"
and remove the cylinder head.

3. Remove the cylinder head gasket.
(When reassembling)
• Replace the cylinder head gasket with new one.
• When mounting the gasket, set it to the pin pipe holes. Take

care not to mount it reversely.
• The cylinder head should be free of scratches and dust.
• Install the cylinder head, using care not to damage the gasket.
• After applying engine oil to the thread of screws, tighten them in

several steps and specified sequence "a" to "n" or "r".

NOTE

Do not use 0-ring on the pin pipe.
It is not necessary to retighten the cylinder head screw and
to readjust valve clearance after engine warmed up.

64 to 68 N m

Tightening torque Cylinder head screw 6.5 to 7.0 kgf-m
47 to 50 ibfft

(1) Clamp
(2) Return Pipe
(3) Pin Pipe

(A) 3 Cylinder
(B) 4 Cylinder
n or r to a: To Loosen

a to n or r: To Tighten

9Y1210784ENS0035US0

Tappets

1. Remove the tappets (1) from the crankcase.
(When reassembling)
• Visually check the contact between tappets and cams for proper

rotation. If problem is found, replace tappets.
• Before installing the tappets, apply engine oil thinly around

them.

• IMPORTANT

• Do not change the combination of tappet and tappet guide.

(1) Tappet

9Y1210784ENS0036US0
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3GLAAAE1P005A

3GFABAB1P041C

ENGINE

Valves

1. Remove the valve caps (2).
2. Remove the valve spring collet (3), pushing the valve spring

retainer (4) by valve spring replacer (1).
3. Remove the valve spring retainer (4), valve spring (5) and valve

stem seal (6).
4. Remove the valve (7).
(When reassembling)

• Wash the valve stem and valve guide hole, and apply engine oil
sufficiently.

• After installing the valve spring collets, lightly tap the stem to
assure proper fit with a plastic hammer.

• IMPORTANT

• Don't change the combination of valve and valve guide.

(1) Valve Spring Replacer
(2) Valve Cap
(3) Valve Spring Collet
(4) Valve Spring Retainer

9Y1210784ENS0037US0

Thermostat Assembly

1. Remove the thermostat cover mounting screws (1), and remove
the themnostat cover (2).

2. Remove the themiostat assembly (4).
(When reassembling)
• Apply a liquid gasket (Three Bond 1215 or equivalent) only at

the themnostat cover side of the gasket (3).

(1) Thermostat Cover Mounting Screw (3) Thermostat Cover Gasket
(2) Thermostat Cover (4) Themiostat Assembly

9Y1210784ENS0038US0

(5) Valve Spring
(6) Valve Stem Seal
(7) Valve

Gear Case and Timing Gears

3EEAEAE1P008A

iffi iffl iffi

3TAAAAB1P057A

Oil Pan and Oil Strainer (for Extended Oil Pan)

1. Remove the oil pan mounting screws.
2. Remove the oil pan (2).
3. Remove the oil strainer (1).
(When reassembling)

• After cleaning the oil strainer, check to see that the filter mesh
in clean, and install it.

• Visually check the 0-ring, apply engine oil, and install it.
• Securely fit the 0-ring to the oil strainer.
• To avoid uneven tightening, tighten oil pan mounting screws in

diagonal order fonn the center.

• IMPORTANT

• Scrape off the old adhesive completely. Wipe the sealing
surface clean using waste cloth soaked with gasoline.

• Apply "liquid gasket" (Three Bond 1207D or equivalent)
about 3.0 to 5.0 mm (0.12 to 0.19 in.) thick. Within 20
minutes after the application of liquid gasket, reassemble
the components.

(1) Oil Strainer (2) Oil Pan

9Y1210784ENS0039US0
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3TAAAAB1P045A

ENGINE

Fan Drive Pulley

1. Secure the flywheel to keep it from turning.
2. Remove the fan drive pulley screw.
3. Draw out the fan drive pulley with a puller.
(When reassembling)

• Install the pulley to crankshaft, aligning the mark (1) on them
(3-cylinder engine).

• Apply engine oil to the fan drive pulley retaining screw. And
tighten it.

236 to 245 Nm

Tightening torque Fan drive pulley saew 24.0 to 25.0 kgfm
174 to 180 ibf-tt

(1) Aligning Mark

9Y1210784ENS0040US0
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3EEAEAE1P006A

(A) 1

3EEAEAE1P014A

§ I

ENGINE

Gear Case

1. Remove the fuel feed pump.
2. Remove the gear case.
(When reassembling)

• Grease thinly to the oil seal, and install it, ensuring the lip does
not come off.

(1) Gear Case a: Bolt Length = 45 mm (1.8 in.)
b: Bolt Length - 50 mm (2.0 In.)

(A) Gear Case for Standard Oil Pan c: Bolt Length = 55 mm (2.2 In.)
(B) Gear Case for Extended Oil Pan d: Bolt Length = 65 mm (2.6 in.)
(C) Gear Case for BG Type e: Bolt Length = 68 mm (2.7 in.)

(Except D130S-E4BG) f: Bolt Length = 70 mm (2.8 in.)
g: Bolt Length = 85 mm (3.3 in.)
h: Nut

j: Bolt Length = 59 mm (2.3 in.)
k: Bolt Length = 82 mm (3.2 in.)

9yi210784ENS0041tJS0
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3EEAEA(5.1R0ii:6B

3EEAEAC1P017B

3EEAEAC1P020

-LLLi _IJ

'a

(6) (7) ^cT-
I3EEAEAC1P021B

III/ 1
3GFABAB1 P024t

Boost Compensator (eauipped with R24 Model

• IMPORTANT

• Use the stop solenoid mounting bolt (3) for the dropout
prevention of boost compensator (2) and the damage
prevention of the guide (6) when detach the boost
compensator.

• The guide (6) of boost compensator and the control rack (7)
should be made the level when you install boost
compensator assembly.

1. Disconnect the hose (4).
2. Remove the stop solenoid mounting bolt {M6 x 87 mm) (3).
3. Remove the stop solenoid (1).
4. Install the stop solenoid mounting bolt (3) in an original position

again.
5. Remove the boost compensator mounting bolt (5).
6. Detach the boost compensator assembly (2).
7. Remove the stop solenoid mounting bolt (3) with boost

compensator assembly (2).
(When reassembling)
1. Install the stop solenoid mounting bolt (3) in boost compensator

assembly (2) and assemble it to the boost compensator
installation position at the same time.

2. Tighten the boost compensator mounting bolt (5).
3. Remove the stop solenoid mounting bolt (3).
4. Install the stop solenoid (1) and tighten the mounting bolt (3).

• NOTE

• Apply a liquid gasket (Three Bond 1217D or equivalent) to
the boost compensator body.

(1) Stop Solenoid
(2) Boost Compensator Assembly
(3) Stop Solenoid Mounting Bolt
(4) Hose

(5) Boost Compensator Mounting Bolt
(6) Guide
(7) Control Rack

9Y1210784ENS0111OS0

Speed Control Plate

1. Remove the engine stop solenoid (without R24 model).
2. Remove the speed control plate (1).
(When reassembling)
• Apply a liquid gasket (Three Bond 1215 or equivalent) to both

sides of the solenoid cover gasket and control plate gasket.
• Be careful not to drop the governor spring (2) into the

crankcase.

(1) Plate (2) Governor Spring

9Y121O784ENS0042US0
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iS

J \-
700

3GFABAB1P026B

I iW-v# '.j

Ise^J^gTrosTbt

3EEAEAC1P019B

^4 :• i

Injection Pump

1. Disconnect the start spring (4) on the thrust lever side (5).
2. Align the control rack pin (2) with the notch (1) on the crankcase,

and remove the injection pump (3).
3. Remove the injection pump shims.
4. in principle, the injection pump should not be disassembled.
(When reassembling)
• When installing the injection pump, insert the control rack pin (2)

firmly into the groove (7) of the thrust lever of fork lever.

• NOTE

• Addition or reduction of shim (0.05 mm, 0.0020 in.) delays
or advances the injection timing by approx. 0.0087 rad
(0.5").

• In disassembling and replacing, be sure to use the same
number or new gasket shims with the same thickness.

(1) Notch
(2) Control Rack Pin
(3) Injection Pump
(4) Start Spring
(5) Thrust Lever
(6) Governor Spring
(7) Groove

1-S36

[A] Basic Model
[B] BG Model
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(6)

3GFABAB1P036D

[B]

(7)

3EEAEAC1P024D

3QFABAB1P028C

3GFABAB1P031D

3GFABAB1P035E

(10) (12)

ENGINE

Cam Gear, Idle Gear 1.2 and Governor Gear

1. Remove the idle gear 2 (7) / idle gear 1 (4).
2. Remove the fuel camshaft stopper (8).
3. Draw out the fuel cam gear (1) with fuel camshaft (9).
4. Remove the camshaft stopper bolt.
5. Remove the cam gear (3) with camshaft.
6. Remove the external snap ring (11) from the governor shaft

(12).
7. Remove the governor gear (6) with govemor shaft (12).

• NOTE

• Three-lever type fork lever
To remove the governor shaft, follow the procedures in 5,6
above and never remove fork lever and the max torque
limiter.

(When reassembling)
• Apply engine oil thinly to the fuel camshaft before installation.
• Make sure to assemble the external snap ring of the governor

shaft.

• Check the govemor shaft for smooth rotation.

• IMPORTANT

• There is a model of idle gear 1 (4) and idle gear 2 (7) by the
difference of the method of transmission the power to the
governor gear (6).

• When replacing the ball bearing of governor shaft, securely
fit the ball bearing (10) to the crankcase, apply an adhesive
(Three Bond 1324B or equivalent) to the set screw (13), and
fasten the screw until its tapered part contacts the
circumferential end of the ball bearing.

• When installing the idle gear, be sure to align the alignment
marks on each gears.

(1) Fuel Cam Gear
(2) Alignment Mark
(3) Cam Gear
(4) Idle Gear 1
(5) Crank Gear
(6) Govemor Gear
(7) Idle Gear 2
(8) Fuel Camshaft Stopper

1-S37

(9) Fuel Camshaft
(10) Ball Bearing
(11) External Snap Ring
(12) Governor Shaft
(13) Set Screw/

[A] One idle Gear Type
[b] Two Idle Gear Type

9Y1210784ENS0044US0
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(5) Piston and Connecting Rod

3TAAAAB1P055A

3TAAAAB1P057A

3GFABAB1P038A

3TAAAAD1P043A

Oil Pan and Oil Strainer (for Standard Oil Pan

1. Remove the oil pan mounting screws (5).
2. Remove the oil pan (4).
3. Remove the oil strainer (3).
(When reassembling)

• After cleaning the oil strainer, check to see that the filter mesh
in clean, and install it.

• Visually check the O-ring (1), apply engine oil, and install it.
• Securely fit the O-ring to the oil strainer.
• To avoid uneven tightening, tighten oil pan mounting screws in

diagonal order form the center.

• IMPORTANT

• Scrape off the old adhesive completely. Wipe the sealing
surface clean using waste cloth soaked with gasoline.

• Apply "liquid gasket" (Three Bond 1207D or equivalent)
about 3.0 to 5.0 mm (0.12 to 0.19 in.) thick. Within 20
minutes after the application of liquid gasket, reassemble
the components.

(1) O-ring
(2) Screw
(3) Oil Strainer

Connecting Rod

(4) Oil Pan
(5) Oil Pan Mounting Screw

9Y1210'784ENS0045US0

1. Remove the connecting rod cap.
(When reassembling)

• Align the marks (a) with each other. (Face the marks toward the
injection pump.)

• Apply engine oil to the connecting rod screws and lightly screw
it in by hand, then tighten it to the specified torque.
Ifthe connecting rod screw won't be screwed in smoothly, clean
the threads.

Ifthe connecting rod screw is still hard to screw in, replace it.

Tigtitening torque Connecting rod screw

(a) Mark

1-S38

42 to 46N-m

4.2 to4.7kgfm
31 to 33 ibfft

9Y1210784ENS0046USO
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3GFABAB1P039A^^ «

3GFABAB1P040B

3TMABAB1P046C

ENGINE

Pistons

1. Turn the flywheel and bring the piston to top dead center.
2. Draw out the piston upward by lightlytapping it from the bottom

of the crankcase with the grip of a hammer.
3. Draw out the other piston in the same method as above.
(When reassembling)
• Before inserting the piston into the cylinder, apply enough

engine oil to the piston.
• When inserting the piston into the cylinder, face the mark on the

connecting rod to the injection pump.

• IMPORTANT

• Do not change the combination of cylinder and piston.
Make sure of the position of each piston by marking. For
example, mark "1" on the No.1 piston.

• When installing the piston into the cylinder, place the gaps
of all the piston rings as shown in the figure.

• Carefully insert the pistons using a piston ring compressor
(1). Otherwise, their chrome-plated section may be
scratched, causing trouble inside the cylinder.

(1) Piston Ring Compressor

(A)
(B)
(C)
(D)

Top Ring Gap
Second Ring Gap
Oil Ring Gap
Piston Pin Hole

1-S39

(a) 0.79rad(45°)
(b) 0.79rad(4S°)
(c) I.eradiSO")
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3TMABAB1P047A

r Z

3TAAAAB1P058A

3EEABAB1P100A

3EEABAB1P101A

ENGINE

Piston Ring and Connecting Rod

1. Remove the piston rings using a piston ring tool.
2. Remove the piston pin (7), and separate the connecting rod (6)

from the piston (5).
(When reassembling)
• When installing the ring, assemble the rings so that the

manufacturer's mark (12) near the gap faces the top of the
piston.

• When installing the oil ring onto the piston, place the expander
joint (10) on the opposite side of the oil ring gap (11).

• Apply engine oil to the piston pin.
• When installing the connecting rod to the piston, immerse the

piston in 80 °C (176 "F) oil for 10 to 15 minutes and insert the
piston pin to the piston.

• When installing the connecting rod to the piston, align the mark
(8) on the connecting rod to the fan-shaped concave (9).

• NOTE

• Mark the same number on the connecting rod and the
piston so as not to change the combination.

(1) Top Ring
(2) Second Ring
(3) Oil Ring
(4) Piston Pin Snap Ring
(5) Piston
(6) Connecting Rod

1-S40

(7) Piston Pin
(8) Mark
(9) Fan-shaped Concave
(10) Expander Joint
(11) Oil Ring Gap
(12) Manufacturer's Mark

9Y1210784BNS0048OS0
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(6) Flywheel and Crankshaft

3TAAAAB1P059B

(b)

(b) 0

9Y1210012GES001C

SEEAeA'A'l R040A'

3GFABAB1P047C

3GFABAB1P048C

Flywheel

1. Secure the flywheel to keep it from turning, using a flywheel
stopper.

2. Remove all flywheel screws (1) and then remove the flywheel
(2).

(When reassembling)
• Align the "1TC" mark (a) on the outer surface of the flywheel

horizontally with the alignment mark (b) on the rear end plate.
Now fit the flywheel in position.

• Apply engine oil to the threads and the undercut surface of the
flywheel screw and fit the screw,

I Tlghlening torque Flywheel screw

(1) Flywheel Screw
(2) Flywheel

54 to 58 N m

5.5 to e.Okgfm
40 to 43 Ibf-n

(a) ITCMark
(b) Alignment Mark

9Y121078 4ENS004 9USO

Bearing Case Cover

1. Remove the bearing case cover mounting screws.
2. Remove the bearing case cover (6).

• IMPORTANT

• The length of inside screws (1) and outside screws (2) are
different. Do not teke a mistake using inside screws and
outside screws.

(When reassembling)
• Fit the bearing case gasket (3) and the bearing case cover

gasket (4) with correct directions.
• Install the bearing case cover (6) to position the casting mark

"UP" on it upward.
• Apply engine oil to the oil seal (5) lip and take care that it is not

rolled when installing.
• Tighten the bearing case cover mounting screws with even

force on the diagonal line.

Tightening torqueI
Bearing case cover
mounting screw

10.8 to 12.2 N m

1.10 to 1.25 kgfm
7.96 to 9.04 Ibf fl

(1) Bearing Case Cover Mounting
Screw (Inside) (Long)

(2) Bearing Case Cover Mounting
Screw (Outside) (Short)

(3) Bearing Case Gasket
(4) Bearing Case Cover Gasket

(5) Oil Seal

(6) Bearing Case Cover

(a) Top Mark "UP"
(b) Upside

9Y1210784ENS0050US0
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3GFABAB1P049B

G

3EEAEAE1P009A

3EEAEAE1P010A

3EEAEAE1P011A

ENGINE

Crankshaft Assembly (except D1305-E4B/E4BG)

1. Remove the main bearing case screw 2 (1).
2. Pull out the crankshaft assembly.

• IMPORTANT

• Take care to protect crankshaft bearing 1 from scratches,
caused by the crank gear, etc.. (Wrap the gear in vinyl tape,
etc.)

(When reassembling)
• Clean the oil passage of the crankshaft with compressed air.
• Apply oil to the main bearing case screw 2 (1).
• Install the crankshaft assembly, aligning the screw hole of main

bearing case with the screw hole of crankcase.

49 to 53 Nm

Tightening torque Main bearing case screw 2 5.0 to 5.5 Itgfm
37 to 39 ibf-n

(1) Main Bearing Case Screw 2

9Y1210784ENSO051US0

Crankshaft Assembly (D1305-E4B/E4BG)

1. Remove the main bearing case screw 2.
2. Turn the crankshaft to set the crankpin of the third cylinder to the

"A". Then draw out the crankshaft until the crankpin of the
second cylinder comes to the center of the third cylinder.

3. Turn the crankshaft by 2.09 rad (120 °) counterclockwise to set
the crankpin of the second cylinder to the "A". Draw out the
crankshaft until the crankpin of the first cylinder comes to the
center of third cylinder.

4. Repeat the above steps to draw out all the crankshaft.
(When reassembling)

• Clean the oil passage of the crankshaft with compressed air.
• Install the crankshaft assembly, aligning the screw hole of main

bearing case screw 2 with the screw hole of crankcase.
• When tightening the main bearing case 2, apply oil to the main

bearing case screw 2 and screw by hand before tightening the
specific torque. If not smooth to screw by hand, align the screw
holes between the crankcase and the main bearing case.

49 to 53 Nm

Tightening torque Main bearing case screw 2 5.0 to 5.5 kgf-m
37 to 39 Ibfft

A: Cut place for removing and
Installing the crankshaft

1-S42
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Main Bearina Case AssembI

1. Remove the two main bearing case screws 1 (2) of each main
bearing cases.

2. Remove the main bearing case from crankshaft.
(When reassembling)
• Clean the oil passage in the main bearing cases.
• Apply clean engine oil on the bearings.
• Install the main bearing case assemblies in the original

positions. Since diameters of main bearing cases vary, install
them in order of makings (b) (A, B, C) from the gear case side.

• Match the alignment numbers (a) on the main bearing case
assembly 1.

• When installing the main bearing case 1 and 2, face the mark
"FLYWHEEL" to the flywheel.

• Install the thrust bearing (3) with its oil groove facing outward.
• Confirm that the main bearing case moves smoothly after

tightening the main bearing case screw 1 to the specified
torque.

Tightening torque Main bearing case screw 1
30 to34Nm

3.0 to 3.5 kgfm
22 to 25 Ibfft

(1) Main Bearing Case Assembly 1
(2) Main Bearing Case Screw 1
(3) Thnjst Bearing

1-S43

(a) Alignment Number
(b) Marking (A. B, C)

9Y1210784ENS0O53OS0
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(7) Alternator

3EEAEAC1P046B

1) Pulley
2) Drive End Frame
3) Stator
4) Bearing
5) Retainer Plate
6) Rotor
7) Bearing
8) Rear End Frame
9) Rectifier
10) IC Regulator
11) Brush Holder
12) Rear End Cover

1. Remove the pulley (1).
2. Remove the rear end cover (12).
3. Remove the brush holder (11).
4. Remove the IC regulator (10).
5. Remove the four screws holding the stator lead wires.
6. Remove the rectifier (9).
7. Remove the rear end frame (8).
8. Press out the rotor (6) from drive end frame (2).
9. Remove the retainer plate (5).
10. Press out the bearing (4) from drive end frame (2) with a press and jig.
11. Lightly secure the rotor with a vise to prevent damage, and remove the bearing (7) with a puller.
(When reassembling)

Tightening torque Pulley nut
58.4 to 78,9N-m

5.95 to 8.05 kgf-m
43.1 to 58.2 Ibf fl

ENGINE

9Y1210784ENS0054US0
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(8) Starter
Electromagnetic Drive Type

3EBAAAB1P045C (19) ^(20)
\

(4) (a) (5)
I®'—I

ENGINE

(1) Solenoid Switch Mounting
Nut

(2) Starter Drive Housing
(3) Drive Lever

(4) Gasket

(5) Solenoid Switch

(6) B Terminal Nut

(7) 0 Terminal Nut

(8) Snap Ring
(9) Overrunning Clutch
(10) Annature

(11) Brush Spring
(12) Connecting Lead
(13) Rear End Frame

(14) Gasket

(15) Brake Spring
(16) Brake Shoe

(17) End Frame Cap
(18) Screw

(19) Yoke

(20) Brush

(21) Brush Holder

(22) Through Bolt

1. Unscrew the C terminal nut (7), and disconnect the connecting lead (12).
2. Unscrew the solenoid switch mounting nuts (1), and remove the solenoid switch (5).
3. Remove the end frame cap (17).
4. Remove the brake shoe (16), brake spring (15) and gasket (14).
5. Unscrew the through bolts (22), and remove the rear end frame (13).
6. Remove the brush from the brush holder while holding the spring up.
7. Remove the brush holder (21).
8. Draw out the yoke (19) from the starter drive housing (2).
9. Draw out the armature (10) with the drive lever (3).

• NOTE

• Do not damage to the brush and commutator.
(When reassembling)

* Apply grease (DENSO.CO.LTD. No. 50 or equivalent) to the parts indicated in the figure.
- Joint of solenoid switch (a)
- Bushing (b)
- Drive lever (c)
- Collar (d)
- Teeth of pinion gear (e)
- Armature shaft (f)

5.88 to 11.8 N-m

Tightening torque B terminal nut 0.600 to 1.20 kgfm
4.34 to 8.70 Ibf-ft

1-S45
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Gear Reduction Type

(1) Through Boll
(2) Brush
(3) C Terminal Nut
(4) Yoke
(5) Armature
(6) Overrunning Clutch
(7) Idle Gear
(8) End Frame
(9) Brush Holder
(10) Magnet Switch Cover
(11) Plunger
(12) B Terminal Nut
(13) Housing

1. Unscrew the C terminal nut (3), and disconnect the connecting lead.
2. Remove the two through bolts (1).
3. Detach the motor.

4. Remove the end frame (8).
5. Remove the brush from the brush holder while holding the spring up.
6. Remove the brush holder (9).
7. Draw out the armature (5) from the yoke (4).
8. Remove the housing (13).
9. Remove the idle gear (7) and the overrunning clutch (6).
10. Remove the magnet switch cover (10).
11. Remove the plunger (11).

• NOTE

• Do not damage to the brush and commutator.
(When reassembling)
• Apply grease (DENSO No. 50 or equivalent) to the idle gear and oven-unning clutch portions.

5.88to11.8Nm

Tightening torque B temiinal nut 0.600 to 1.20 kgfm
4.34 to 8.70 Ibfll

9Y12107B4ENS0056US0
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[3] SERVICING
(1) Cylinder Head and Valves

3TMABAB1P023B

9Y1210383ENS012A

3TMABAB1P056A
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3EEABAB1P112B

ENGINE

Top Clearance

1. Remove the cylinder head.
2. With the piston at TDC, use grease to affix three or four

plastigauges (1) of a diameter 1.5 mm (0.059 in.) x 5.0 to
7.0 mm (0.20 to 0.27 in.) long to the crown of the piston; keep
the gauges away from the intake valve and combustion
chamber fittings.

3. Take the piston to an intemiediate position, install the cylinder
head and tighten the head bolts to the specified torque.

4. Turn the crankshaft so the piston goes through TDC.
5. Remove the cylinder head and compare the width of the

crushed plastigauges (2) with the scale.
6. Ifthey are out of spec, check the oil clearance of the crank pin,

journals and piston pins.

• NOTE

• Top clearance = Width of the crushed plastigauge (2).

D1005-E4B/

E4BG

Top clearance
Factory
specifica
tion

D1105-E4B/

E4BG

V1505-E4B/

E4BG

0.55 to 0.75 mm

0.022 to 0.029 in.

D1305-E4B/ 0.80 to 1.0 mm

E4BG 0.032 to 0.039 in.

64 to 68 Nm

Tightening torque Cylinder head screw 6.5 to 7.0 kgfm
47 to 50 Ibfft

(1) Plastigauge
(2) Caished Plastigauge

(3) Scale

9Y1210784ENS0057US0

Cylinder Head Surface Flatness

1. Clean the cylinder head surface.
2. Place a straightedge on the cylinder head's four sides and two

diagonal as shown in the figure.
3. Measure the clearance with a thickness gauge.
4. If the measurement exceeds the allowable limit, correct it with a

surface grinder.

• IMPORTANT

• Do not place the straightedge on the combustion chamber.
• Be sure to check the valve recessing after correcting.

Cylinder head surface
flatness

1-S47

Allowable limit
0.05 mm

0.002 In.

9Y1210784ENS0058US0
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,,R, (3)

3TMABAB0P059B

3TMABAB1P057A

(1)

\ |(A) I
(1)

3TMABAB1P058A

s

J V

3EEABAB1P115A

3EEABAB1P116A

(B)

ENGINE

Cylinder Head Flaw

1. Prepare an air spray red check.
2. Clean the surface of the cylinder head with detergent (2).
3. Spray the cylinder head surface with the red permeative liquid

(1). Leave it five to ten minutes after spraying.
4. Wash away the read permeative liquid on the cylinder head

surface with the detergent (2).
5. Spray the cylinder head surface with white developer (3).
6. If flawed, it can be identified as red marks.

(1) Red Permeative Liquid (3) White Developer
(2) Detergent

9Y1210784ENS0059OS0

Valve Recessing

1. Clean the cylinder head surface, valve face and valve seat.
2. Insert the valve into the valve guide.
3. Measure the valve recessing with a depth gauge.
4. If the measurement exceeds the allowable limit, replace the

valve.

5. If it still exceeds the allowable limit after replacing the valve,
replace the cylinder head.

Valve recessing

Factory specification

0.050 (protrusion) to
0.25 (recessing) mm
0.0020 (protrusion) to
0.0098 (recessing) in.

Allowable limit
0.40 (recessing) mm
0.016 (recessing) in.

(1) Cylinder Head Surface (A) Recessing
(B) Protrusion

9Y121O784ENSOO60US0

Clearance between Valve Stem and Valve Guide

1. Remove carbon from the valve guide section.
2. Measure the valve stem O.D. with an outside micrometer.

3. Measure the valve guide I.D. with a small hole gauge, and
calculate the clearance.

4. Ifthe clearance exceeds the allowable limit, replace the valves.
If it still exceeds the allowable limit, replace the valve guide.

Clearance between

valve stem and valve

guide

Factory specification
0.035 to 0.065 mm

0.0014 to 0.0025 in.

Allowable limit
0.10 mm

0.0039 in.

Valve stem O.D. Factory specification
6.960 to 6.975 mm

0.2741 to 0.2746 in.

Valve guide I.D. Factory specification
7.010 to 7.025 mm

0.2760 to 0.2765 in.

9Y1210784ENS0061OS0
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3EEABAB1P117A

ooo
3TMABAB1P060A

ENGINE

Replacing Valve Guide

(When removing)
1. Press out the used valve guide using a valve guide replacing

tool. (See page "SPECIAL TOOLS".)
(When installing)
1. Clean a new valve guide and valve guide bore, and apply

engine oil to them.
2. Press fit a new valve guide using a valve guide replacing tool.
3. Ream precisely the I.D. of the valve guide to the specified

dimension.

Valve guide I.D.
(Intake and exhaust)

Factory specification
7.010 to 7.025 mm

0.2760 to 0.2765 in.

I NOTE

• Do not hit the valve guide with a hammer during
replacement.

(A) When Removing (B) When Installing

9Y1210784ENS0062US0

Valve Seating

Coat the valve face lightly with prussian blue and put the valve
on its seat to check the contact.

If the valve does not seat all the way around the valve seat or
the valve contact is less than 70 %, correct the valve seating as
follows.

If the valve contact does not comply with the reference value,
replace the valve or correct the contact of valve seating.

I Valve seat width

(1) Correct
(2) Incorrect

1-849

Factory specification
2.12 mm

0.0835 in.

(3) Incorrect

9Y12107 84ENS0063US0

KiSC issued 04. 2014 A



05-E4B. 05-E4BG SERIES. WSM

3EEABAB1P118A

3EEABAB1P119C

(1)

3EEABAB1P120D

® O

3TMABAB1P061A:

ENGINE

Correcting Valve and Valve Seat

• NOTE

• Before correcting the valve and seat, check the valve stem
and the I.D. of valve guide section, and repair them if
necessary.

• After correcting the valve seat, be sure to check the valve
recessing.

(1) Correcting Valve
1. Correct the valve with a valve refacer.

Valve face angle
Factory
specifica
tion

IN.
1.0 rad

60°

EX.
0.79 rad

45°

(2) Correcting Valve Seat
1. Slightly correct the seat surface with a 1.0 rad (60 ") (intake

valve) or 0.79 rad (45 ") (exhaust valve) valve seat cutter.
2. Resurface the seat surface with a 0.52 rad (30 °) valve seat

cutter to intake valve seat and with a 0.26 rad (15 ") valve seat
cutter to exhaust valve seat so that the width is close to

specified valve seat width (2.12 mm, 0.0835 in.)
3. After resurfacing the seat, inspect for even valve seating, apply

a thin film of compound between the valve face and valve seat,
and fit them with valve lapping tool.

4. Check the valve seating with prussian blue. The valve seating
surface should show good contact all the way around.

Valve seat angle
Factofy
specifica
tion

IN.
1.0 rad

60°

EX.
0.79 rad

45°

(1) Valve Seat Width
(2) Identical Dimensions

Valve Lapping

1.

2.

(A) Check Contact
(B) Correct Seat Width
(C) Check Contact
(a) 0.26 rad (15 °) or 0.52 rad (30")
(b) 0.79 rad (45 o) or 1.0 rad (60°)
(c) 0.52 rad (30°) or 0.26 rad (15°)

9Y1210784ENS0064USO

Apply compound evenly to the valve lapping surface.
Insert the valve into the valve guide. Lap the valve onto its seat
with a valve flapper or screwdriver.

3. After lapping the valve, wash the compound away and apply oil,
then repeat valve lapping with oil.

4. Apply Prussian blue to the contact surface to check the seated
rate. If it is less than 70 %, repeat valve lapping again.

• IMPORTANT

• When valve lapping is performed, be sure to check the
valve recessing and adjust the valve clearance after
assembling the valve.

9Y1210784ENS0065OS0
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v///////m///////mm///m
3EEABAB1P121C

3TAAAAD1P060A

ENGINE

Free Lenqth and Tilt of Valve Sprin

1. Measure the free length (B) of valve spring with vernier calipers.
If the measurement is less than the allowable limit, replace it.

2. Put the valve spring on a surface plate, place a square on the
side of the valve spring.

3. Check to see if the entire side is in contact with the square.
Rotate the valve spring and measure the maximum tilt (A).
If the measurement exceeds the allowable limit, replace it.

4. Check the entire surface of the valve spring for scratches.
If there is any problem, replace it.

Tilt (A) Allowable limit
1.0 mm

0.039 in.

Free length (B)

Factory specification
37.0 to 37.5 mm

1.46 to 1.47 in.

36.5 mm

1.44 in.
Allowable limit

(A) Tilt (B) Free Length

9Y1210784ENS0066US0

Valve Sprinq Setting Load

1. Place the valve spring on a tester and compress it to the same
length it is actually compressed in the engine.

2. Read the compression load on the gauge.
3. If the measurement is less than the allowable limit, replace it.

Setting load /
Setting length

Factory specification

Allowable limit

117.4 N/31.0 mm

11.97 kgf / 31.0 mm
26.39 lbf/1.22 in.

100.0N/31.0 mm

10,20 kgf/31.0 mm
22,48 lbf/1.22 in.

9Y121078 4ENS0067USO

Oil Clearance between Rocker Arm and Rocker Arm Shaft

1. Measure the rocker arm shaft O.D. with an outside micrometer.

2. Measure the rocker arm I.D. with an inside micrometer, and
then calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
rocker arm and measure the oil clearance again. If it still
exceeds the allowable limit, replace also the rocker arm shaft.

Oil clearance between

rocker arm and rocker

arm shaft

Factory specification
0.016 to 0.045 mm

0.00063 to 0.0017 in.

Allowable limit
0.10 mm

0.0039 in.

Rocker arm shaft O.D. Factory specification
11.973 to 11,984 mm

0.47138 to 0.47181 in.

Rocker arm I.D. Factory specification
12.000 to 12.018 mm

0.47244 to 0.47314 in.

9Y1210784ENS0068US0
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3TMABAB1P062A
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ENGINE

Push Rod Alignment

1. Place the push rod on V blocks.
2. Measure the push rod alignment.
3. If the measurement exceeds the allowable limit, replace the

push rod.

Push rod alignment Allowable limit
0.25 mm

0.0098 in.

9Y1210784ENS0069US0

Oil Clearance between Tappet and Tappet Guide Bore

1. Measure the tappet O.D. with an outside micrometer.
2. Measure the I.D. of the tappet guide bore with a cylinder gauge,

and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit or the tappet is
damaged, replace the tappet.

Oil Clearance between

tappet and tappet guide
bore

Factory specification
0.020 to 0.062 mm

0.00079 to 0.0024 in.

Allowable limit
0.07 mm

0.003 in.

Tappet O.D. Factory specification
19.959 to 19.980 mm

0.78579 to 0.78661 in.

Tappet guide bore I.D. Factory specification
20.000 to 20.021 mm

0.78740 to 0.78822 in.

9Y1210784ENS0070US0
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(2) Timing Gears, Camshaft and Governor Gear
Timing Gear Backlash

o

3GFABA

3TMABAB1P064A

1. Set a dial indicator (lever type) with its tip on the gear tooth.
2. Move the gear to measure the backlash, holding its mating gear.
3. If the backlash exceeds the allowable limit, check the oil

clearance of the shafts and the gear.
4. If the oil clearance is proper, replace the gear.

Badtiasli between idle

gear 1 and crank gear

Factory specification
0.0320to 0.115 mm

0.00126 to 0.00452 in.

Allowable limit
0.15 mm

0.0059 in.

Baciciash between idle

gear 1 and cam gear

Factory specification
0.0360 to 0.114 mm

0.00142 to 0.00448 in.

Allowable limit
0.15 mm

0.0059 in.

Bacl<lasli between idle

gear 1 and injection
pump gear

Factory specification
0.0340 to 0.116 mm

0.00134 to 0.00456 in.

Allowable limit
0.15 mm

0.0059 in.

(equipped with idle gear
2) Backlash between idle
gear 1 and idle gear 2

Factory specification
0.0330 to 0.117 mm

0.00130 to 0.00460 in.

Allowable limit
0.15 mm

0.0059 in.

9Y1210784ENS0071OS0

Governor Gear Backlash

Backlash between

injection pump gear and
governor gear

Factory specification
0.0300 to 0.117 mm

0.00119 to 0.00460 in.

Allowable limit
0.15 mm

0.0059 in.

(equipped with idle gear
2) idle gear 2 and
governor gear

Factory specification
0.030 to 0.117 mm

0.0012 to 0.00460 in.

Allowable limit
0.15 mm

0.0059 in.

9Y1210784ENS0072OS0

Idle Gear 1 and 2 Side Clearance

1. Set a dial indicator with its tip on the idle gear.
2. Measure the side clearance by moving the idle gear to the front

and rear.

3. Ifthe measurement exceeds the allowable limit, replace the idle
gear collar

Idle gear 1 and 2 side
clearance

Factory specification
0.20 to 0.51 mm

0.0079 to 0.020 in.

Allowable limit
0.80 mm

0.031 in.

9Y1210784ENS0073US0
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3TMABAB1P065A

3EEABAB1P128A

3EEABAB1P129A

ENGINE

Camshaft Side Clearance

1. Set a dial indicator with its tip on the camshaft.
2. Measure the side clearance by moving the cam gear to the front

to rear.

3. If the measurement exceeds the allowable limit, replace the
camshaft stopper

Camshaft side clearance

Factory specification
0.070 to 0.22 mm

0.0028 to 0.0086 in.

Allowable limit
0.30 mm

0.012 in.

9Y1210784ENS0074US0

Camshaft Alignment

1. Support the camshaft with V blocks on the surface plate at both
end journals.

2. Set a dial indicator with its tip on the intermediate journal.
3. Measure the camshaft alignment.
4. If the measurement exceeds the allowable limit, replace the

camshaft.

Camshaft alignment Allowable limit
0.01 mm

0.0004 in.

9Y1210784ENS0075OS0

Cam Height

1. Measure the height of the cam at its highest point with an
outside micrometer.

2. If the measurement is less than the allowable limit, replace the
camshaft.

Cam height of intake

Factory specification
28.80 mm

1.134 in.

Allowable limit
28.75 mm

1.132 in.

Cam height of exhaust

Factory specification
29.00 mm

1.142 in.

Allowable limit
28.95 mm

1.140 in.

9Y1210784ENS0076US0
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0. Q O

3TMABAB1P069A

3EEABAB1P134A

ENGINE

Oil Clearance of Camshaft Journal

1. Measure the camshaft journal O.D. with an outside micrometer.
2. Measure the cylinder block bore I.D. for camshaft with a cylinder

gauge, and calculate the oil clearance.
3. If the oil clearance exceeds the allowable limit, replace the

camshaft.

Oil clearance of

camshaft joumal

Factory specification
0.050 to 0.091 mm

0.0020 to 0.0035 in.

Allowable limit
0.15 mm

0.0059 in.

Camshaft journal O.D. Factory specification
35.934 to 35.950 mm

1.4147 to 1.4153 In.

Camshaft bearing I.D.
(Cylinder block bore I.D.)

Factory specification
36.000 to 36.025 mm

1.4173 to 1.4183 In.

9Y1210784ENS0077US0

Oil Clearance between Idle Gear Shaft 1 and 2 and Idle Gear

Bushing

1. Measure the idle gear shaft O.D. with an outside micrometer.
2. Measure the idle gear bushing I.D. with an inside micrometer,

and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
bushing.
If it stillexceeds the allowable limit, replace the idle gear shaft.

Oil clearance between

idle gear shaft (1 and 2)
and idle gear bushing

Factory specification
0.020 to 0.054 mm

0.00079 to 0.0021 in.

Allowable limit
0.10 mm

0.0039 in.

Idle gear shaft 1 and 2
O.D.

Factory specification 25.967 to 25.980 mm

1.0223 to 1.0228 in.

Idle gear bushing 1 and 2
I.D.

Factory specification
26.000 to 26.021 mm

1.0237 to 1.0244 in.

9Y1210784ENS0078US0

Replacing Idle Gear Bushing

(When removing)
1. Press out the used idle gear bushing using an idle gear bushing

replacing tool. (See page "SPECIAL TOOLS".)
(When installing)
1. Clean a new idle gear bushing and idle gear bore, and apply

engine oil to them.
2. Press fit a new bushing using an idle gear bushing replacing

tool, until it is flush with the end of the idle gear.

(A) When Removing

1-S55

(B) When Installing

9Y1210784ENS0079US0
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Piston and Connecting Rod

3EEABAB1P138A

3EEABAB1P139A

(A)

4

3EEAEAC1P056A

(2)

3GFABAB1P053A

(B)

I

Piston Pin Bore I.D.

1. Measure the piston pin bore I.D. in both the horizontal and
vertical directions with a cylinder gauge.

2. If the measurement exceeds the allowable limit, replace the
piston.

Piston pin bore I.D.

Factory specification
22.000 to 22.013 mm

0.86615 to 0.86665 in.

Allowable limit
22.03 mm

0.8673 in.

9Y1210784ENS0080OS0

Oil Clearance between Piston Pin and Small End Bushing

1. Measure the piston pin O.D. where it contacts the bushing with
an outside micrometer.

2. Measure the small end bushing I.D. with an inside micrometer,
and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
bushing. If it still exceeds the allowable limit, replace the piston
pin.

Oil clearance between

piston pin and small end
bushing

Factory specification
0.014 to 0.038 mm

0.00055 to 0.0014 in.

Allowable limit
0.15 mm

0.0059 in.

Piston pin O.D. Factory specification
22.002 to 22.011 mm

0.86622 to 0.86657 in.

Small end bushing I.D. Factory specification
22.025 to 22.040 mm

0.86713 to 0.86771 in.

9Y1210784ENS0081US0

Replacing Small End Bushing

(When removing)
1. Press out the used bushing using a small end bushing replacing

tool. (See page "SPECIAL TOOLS".)
(When installing)
1. Clean a new small end bushing and bore, and apply engine oil

to them.

2. Using a small end bushing replacing tool, press fit a new
bushing (service parts) taking due care to see that the
connecting rod oil hole matches the bushing hole.

Oil clearance between

piston pin and small end
bushing (Spare parts)

Factory specification
0.014 to 0.038 mm

0.00056 to 0.0014 in.

Allowable limit
0.15 mm

0.0059 in.

Small end bushing I.D.
(Spare parts)

Factory specification
22.025 to 22.040 mm

0.86713 to 0.86771 in.

(1) Seam
(2) Oil Hole

1-S56

(A) When Removing
(B) When Installing
(a) 0.79rad(4S°)

9Y1210784ENS0082US0
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U u
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ENGINE

Connecting Rod Alignment

• NOTE

• Since the I.D. of the connecting rod small end bushing is
the basis of this check, check bushing for wear
beforehand.

1. Install the piston pin into the connecting rod.
2. Install the connecting rod on the connecting rod alignnnent tool.
3. Put a gauge over the piston pin, and move it against the face

plate.
4. If the gauge does not fit squarely against the face plate,

measure the space between the pin of the gauge and the face
plate.

5. If the measurement exceeds the allowable limit, replace the
connecting rod.

Connecting rod
alignment

Allowable limit
0.05 mm

0.002 in.

9Y1210784ENS0083US0

Piston Ring Gap

1. Insert the piston ring into the lower part of the cylinder (the least
worn out part) with a piston.

2. Measure the ring gap with a thickness gauge.
3. If the measurement exceeds the allowable limit, replace the

piston ring.

Top ring

Factory
specifica
tion

0.30 to 0.45 mm

0.012 to 0.017 in.

Allowable

limit

1.25 mm

0.0492 in.

Piston ring gap
[D100S-E4B/E4B6]

Second

ring

Factory
specifica
tion

0.30 to 0.45 mm

0.012 to 0.017 in.

Allowable

limit

1.25 mm

0.0492 in.

Oil ring

Factory
specifica
tion

0.25 to 0.45 mm

0.0099 to 0.017 in.

Allowable

limit

1.25 mm

0.0492 in.

Top ring

Factory
specifica
tion

0.15 to 0.25 mm

0.0059 to 0.0098 in.

Allowable

limit

1.20 mm

0.0472 in.

Piston ring gap
[D1105-E4B/E4BG]
[D130S-E4B/E4BG]
[V1505-E4B/E4BG]

Second

ring

Factory
specifica
tion

0.40 to 0.55 mm

0.016 to 0.021 in.

Allowable

limit

1.20 mm

0.0472 in.

Oil ring

Factory
specifica
tion

0.25 to 0.45 mm

0.0099 to 0.017 in.

Allowable

limit

1.25 mm

0.0492 in.

9Y1210784ENS0084US0
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Clearance between Piston ring and Piston Ring Groove

1. Clean the rings and the ring grooves, and install each ring in its
groove.

2. Measure the clearance between the ring and the groove with a
feeler gauge or depth gauge.

3. Ifthe clearance exceeds the allowable limit, replace the piston
ring.

4. If the clearance still exceeds the allowable limit with new ring,
replace the piston.

Clearance between

piston ring and piston
ring groove
[D1005-E4B/E4BG]

Second

ring

Factory
specifica
tion

0.0850 to 0.112 mm

0.00335 to 0.00440 in.

Allowable

limit

0.2 mm

0.008 in.

Oil ring

Factory
specifica
tion

0.02 to 0.06 mm

0.0008 to 0.002 in.

Allowable

limit

0.15 mm

0.0059 in.

Clearance between

piston ring and piston
ring groove
[D1105-E4B/E4BG]
[D130S-E4B/E4BG]
[V1505-E4B/E4BG]

Second

ring

Factory
specifica
tion

0.0850 to 0.122 mm

0.00335 to 0.00480 in.

Allowable

limit

0.2 mm

0.008 in.

Oil ring

Factory
specifica
tion

0.02 to 0.06 mm

0.0008 to 0.002 in.

Allowable

limit

0.15 mm

0.0059 in.

9Y1210784BNS0085US0

Cranl<shaft Side Clearance

1. Set a dial indicator with its point on the end of the crankshaft.
2. Move the crankshaft to the front and rear to measure the side

clearance.

3. Ifthe measurement is more than the allowable limit, replace the
thrust bearings.

4. if the same size bearing is useless because of the crankshaft
journal wear, replace it with an oversize one referring to the
table and figure.

Crankshaft side

clearance

Factory specification
0.15 to 0.31 mm

0.0059 to 0.012 in.

Allowable limit
0.50 mm

0.020 in.

(Reference)
• Oversize dimensions of crankshaft journal

Oversize
0.2 mm

0.0079 In.

0.4 mm

0.016 in.

Dimension A
51.50 to 51.70 mm

2.028 to 2.035 in.

51.60 to 51.80 mm

2.032 to 2.039 in.

Dimension B
28.20 to 28.25 mm

1.111 to 1.112 in.

28.40 to 28.45 mm

1.119 to 1.120 in.

Dimension 0
2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

The crankshaft journal must be fine-finished to higher than Rmax = 0.8S

9Y1210784ENS0086US0
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ENGINE

Crankshaft Alignment

1. Support the crankshaft with V blocks on the surface plate at
both end journals.

2. Set a dial indicator with its tip on the intemriediate journal.
3. Measure the crankshaft alignment.
4. If the measurement exceeds the allowable limit, replace the

crankshaft.

Crankshaft alignment Allowable limit
0.02 mm

0.0008 In.

9Y121O784ENS0O87USO

Oil Clearance between Crankpin and Crankpin Bearing

1. Clean the crankpin and crankpin bearing.
2. Put a strip of plastigage on the center of the crankpin.
3. Install the connecting rod cap and tighten the connecting rod

screws to the specified torque, and remove the cap again.
4. Measure the amount of the flattening with the scale, and get the

oil clearance.

5. If the oil clearance exceeds the allowable limit, replace the
crankpin bearing.

6. If the same size bearing is useless because of the crankpin
wear, replace it with an undersize one referring to the table and
figure.

• NOTE

• Never insert the plastigage into the crankpin oil hole.
• Be sure not to move the crankshaft while the connecting

rod screws are tightened.

Oil clearance between

crankpin and crankpin
bearing

Factory specification

Allowable limit

0.029 to 0.091 mm

0.0011 to 0.0036 in.

0.20 mm

0.0079 In.

Crank pin O.D. Factory specification
39.959 to 39.975 mm

1.5732 to 1.6738 in.

Crank pin bearing I.D. Factory specification
40.040 to 40.050 mm

1.5764 to 1.5767 in.

(Reference)
• Undersize dimensions of crank pin

Undersize
0.20 mm

0.0079 In.

0.40 mm

0.016 in.

Dimension A
2.8 to 3.2 mm radius

0.11 to 0.12 in. radius

2.8 to 3.2 mm radius

0.11 to 0.12 in. radius

'Dimension B
1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

Dimension 0
39.759 to 39.775 mm dia.

1.5654 to 1.5659 in. dia.

39.559 to 39.575 mm dia.

1.5575 to 1.5580 in. dia.

The crank pin must be fine-finished to higher than Rmax = 0.8S
'Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief.

9Y1210784ENS0088US0
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ENGINE

Oil Clearance between Crankshaft Journal and Crankshaft

Bearing 1

1. Measure the O.D. of the crankshaft front journal with an outside
micrometer.

2. Measure the I.D. of the crankshaft bearing 1 with an Inside
micrometer, and calculate the oil clearance.

3. If the clearance exceeds the allowable limit, replace the
crankshaft bearing 1.

4. If the same size bearing Is useless because of the crankshaft
joumal wear, replace It with an undersize one referring to the
table and figure.

[D1005-E4B/E4BG. D1105-E4B/E4BG, V1505-E4B/E4BG]

Oil clearance between

crankshaft joumal and
crankshaft bearing 1

Factory specification
0.0340 to 0.114 mm

0.00134 to 0.00448 In.

Allowable limit
0.20 mm

0.0079 in.

Crankshaft journal O.D. Factory specification
47.934 to 47.950 mm

1.8872 to 1.8877 in.

Crankshaft bearing 1 I.D. Factory specification
47.984 to 48.048 mm

1.8892 to 1.8916 in.

(Reference)
• Undersize dimensions of crankshaft journal

Undersize
0.20 mm

0.0079 in.

0.40 mm

0.016 in.

Dimension A
2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

'Dimension B
1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

Dimension C
47.734 to 47.750 mm dia.

1.8793 to 1.8799 in. dia.

47.534 to 47.550 mm dia.

1.8715 to 1.8720 in. dia.

The crankshaft joumal must be fine-finished to higher than Rmax = 0.8S
•Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief.

[D1305-E4B/E4BG]

Oil clearance between

crankshaft joumal and
crankshaft bearing 1

Factory specification
0.0340 to 0.119 mm

0.00134 to 0.00468 in.

Allowable limit
0.20 mm

0.0079 in.

Crankshaft journal O.D. Factory specification
51.921 to 51.940 mm

2.0442 to 2.0448 in.

Crankshaft bearing 1 I.D. Factory specification
51.974 to 52.040 mm

2.0463 to 2.0488 in.

(Reference)
• Undersize dimensions of crankshaft journal

Undersize
0.20 mm

0.0079 in.

0.40 mm

0.016 in.

Dimension A
2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

2.3 to 2.7 mm radius

0.091 to 0.10 In. radius

'Dimension B
1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

Dimension 0
51.721 to 51.740 mm dia.

2.0363 to 2.0370 in. dia.

51.521 to 51.540 mm dia.

2.0284 to 2.0291 in. dia.

The crankshaft joumal must be fine-finished to higher than Rmax = 0.8S
*Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief.

9Y1210784ENS0089USO
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3TMABAB1P080A

ENGINE

Replacing Crankshaft Bearing 1

(When removing)
1. Press out the used crankshaft bearing 1 using a crankshaft

bearing 1 replacing tool. (See page "SPECIALTOOLS".)
(When installing)
1. Clean a new crankshaft bearing 1 and crankshaft journal bore,

and apply engine oil to them.
Using a crankshaft bearing 1 replacing tool, press fit a new
bearing 1 (2) so that its seam (1) directs toward the exhaust
manifold side. (See figure.)

2.

Dimension (A)

(1) Seam
(2) Crankshaft Bearing 1
(3) Cylinder Block

1-S61

Factory specification
0 to 0.3 mm

0 to 0.01 in.

(A) Dimension

9Y121O784ENS0O9OUSO
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05-E4B, 05-E4BG SERIES. WSM

3TMABAB1P081A

ENGINE

Oil Clearance between Crankshaft Journal and Crankshaft
Bearing 2 (Crankshaft Bearing 3)

1. Put a strip of plastigage on the center of the journal.
2. install the bearing case and tighten the baring case screws 1 to

the specified torque, and remove the bearing case again.
3. Measure the amount of the flattening with the scale and get the

oil clearance.

4. If the clearance exceeds the allowable limit, replace the
crankshaft bearing 2 (1) and crankshaft bearing (3).

5. If the same size bearing is useless because of the crankshaft
journal wear, replace it with an undersize one referring to the
table and figure.

• NOTE

• Be sure not to move the crankshaft while the bearing case
screws are tightened.

[D1005-E4B/E4BG, D110S-E4B/E4BG, V1505-E4B/E4BG]

Oil clearance between

crankshaft journal and
crankshaft bearing 2

Factory specification
0.034 to 0.095 mm

0.0014 to 0.0037 in.

Allowable limit
0.20 mm

0.0079 in.

Crankshaft journal O.D.
(Intennediate)

Factoiy specification
47.934 to 47.950 mm

1.8872 to 1.8877 in.

Crankshaft bearing 2 I.D. Factory specification
47.984 to 48.029 mm

1.8892 to 1.8909 in.

Oil clearance between

crankshaft journal and
crankshaft bearing 3

Factory specification
0.0340 to 0.103 mm

0.00134 to 0.00405 in.

Allowable limit
0.20 mm

0.0079 in.

Crankshaft journal O.D.
(Flywheel side)

Factory specification
51.921 to 51.940 mm

2.0442 to 2.0448 in.

Crankshaft bearing 3 I.D. Factory specification
51.974 to 52.024 mm

2.0463 to 2.0481 in.

(Reference)
• Undersize dimensions of crankshaft journal

Undersize
0.20 mm

0.0079 in.

0.40 mm

0.016 in.

Dimension A
2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

'Dimension B
1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

Dimension C
47.734 to 47.750 mm dia.

1.8793 to 1.8799 in. dia.

47.534 to 47.550 mm dia.

1.8715 to 1.8720 in. dia.

Dimension D
51.721 to 51.740 mm dia.

2.0362 to 2.0370 in. dia.

51.521 to 51.540 mm dia.

2.0284 to 2.0291 in. dia.

The crank pin must be fine-finished to higher than Rmax = 0.8S
'Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief.

(To be continued

1-S62
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(Continued)

3TMABAB1P081A

3EEACAB1P019A

(4)

3EEACAB1P020B

ENGINE

[D1305-E4B/E4BG]

Oil clearance between

crankshaft journal and
crankshaft bearing 2

Factory specification
0.0340 to 0.103 mm

0.00134 to 0.00405 in.

Allowable limit
0.20 mm

0.0079 in.

Crankshaft joumal O.D.
(Intennediate)

Factory specification
51.921 to 51.940 mm

2.0442 to 2.0448 in.

Crankshaft bearing 2 I.D. Factory specification
51.974 to 52.024 mm

2.0463 to 2.0481 in.

Oil clearance between

crankshaft journal and
crankshaft bearing 3

Factory specification
0.0340 to 0.103 mm

0.00134 to 0.00405 in.

Allowable limit
0.20 mm

0.0079 in.

Crankshaft joumal O.D.
(Flywheel side)

Factory specification
51.921 to 51.940 mm

2.0442 to 2.0448 in.

Crankshaft bearing 3 I.D. Factory specification
51.974 to 52.024 mm

2.0463 to 2.0481 in.

(Reference)
• Undersize dimensions of crankshaft journal

Undersize
0.20 mm

0.0079 in.

0.40 mm

0.016 in.

Dimension A
2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

2.3 to 2.7 mm radius

0.091 to 0.10 in. radius

'Dimension 8
1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

1.0 to 1.5 mm relief

0.040 to 0.059 in. relief

Dimension 0
51.721 to 51.740 mm dia.

2.0363 to 2.0370 in. dia.

51.521 to 51.540 mm dia.

2.0284 to 2.0291 in. dia.

The crank pin must be fine-finished to higher than Rmax = 0.8S
*Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief.

9Y1210784ENS0091US0

Replacing Crankshaft Sleeve

1. Remove the used crankshaft sleeve.

2. Set the sleeve guide (2) to the crankshaft.
3. Heat a new sleeve to a temperature between 150 and 200 °C

(302 and 392 °F), and fix the sleeve to the crankshaft as shown
in figure.
Press fit the sleeve using the auxiliary socket for pushing (3).

NOTE

Mount the sleeve with its largely chamfered surface facing
outward.

Should heating is not enough, a sleeve might stop halfway,
so careful.

4.

(1) Crankshaft Sleeve
(2) Sleeve Guide

1-863

(3) Auxiliary Socket for Pushing
(4) Crankshaft

9Y1210784ENS0092US0
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05-E4B, 05-E4BG SERIES. WSM

(5) Cylinder

>00

3EEABAB1P154A

3EEABAB1P155A

3EEABAB1P166A

ENGINE

Cylinder Wear

1. Measure the I.D. of the cylinder at the six positions (see figure)
with a cylinder gauge to find the maximum and minimum I.D.'s.

2. Get the difference (Maximum wear) between the maximum and
the minimum I.D.'s.

3. if the wear exceeds the allowable limit, bore and hone to the
oversize dimension. (Refer to "Correcting Cylinder".)

4. Visually check the cylinder wall for scratches. Ifdeep scratches
are found, the cylinder should be bored. (Refer to "Correcting
Cylinder".)

D1005-E4B/ 76.000 to 76.019 mm

E4BG 2.9922 to 2.9929 in.

Factory
specifica
tion

D1106-E4B/

E4BG

D1305-E4B/ 78.000 to 78.019 mm

E4BG

V1505-E4B/

3.0709 to 3.0716 in.

Cylinder I.D.
E4BG

D1005-E4B/

E4BG

76.15 mm

2.998 in.

Allowable
D1105-E4B/

E4BG
ilmit D1305-E4B/

E4BG

V1505-E4B/

E4BG

78.15 mm

3.077 in.

(A) Top (a)
(8) iVIiddie (b)
(0) Bottom (SItirt)

9Y1210784ENS0093US0

Correcting Cylinder

1. When the cylinder is worn beyond the allowable limit, bore and
hone it to the specified dimension.

Right-angled to Piston Pin
Piston Pin Direction

Oversized cylinder
liner I.D.

Factory
specifica
tion

D1005-E4B/

E4BG

76.500 to 76.519 mm

3.0119 to 3.0125 in.

D1105-E4B/

E4BG

D1305-E4B/

E4BG

V1505-E4B/

E4BG

78.500 to 78.519 mm

3.0906 to 3.0912 in.

Allovt^able

limit

D1005-E4B/

E4BG

76.65 mm

3.018 in.

D1105-E4B/

E4BG

D1305-E4B/

E4BG

V1505-E4B/

E4BG

78.65 mm

3.096 in.

Finishing Hone to 1.2 to 2.0 pm R max. (48 to 78 pin. R max.)

2. Replace the piston and piston rings with oversize one.
Oversize: 0.5 mm (0.02 in.)

• NOTE

• When the oversize cylinder is worn beyond the allowable
limit, replace the cylinder block with a new one.

(1) Cylinder i.D. (Before Correction) (2) Cylinder I.D. (Oversize)

9Y1210784ENS0094US0
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(6) Oil Pump

3GFABAB1P057A

3GFABAB1P058A

3GFABAB1P059A

(7) Starter

3EEAEAC1P050A

3EEABAB1P188B

ENGINE

Rotor Lobe Clearance

1. Measure the clearance between lobes of the inner rotor and the
outer rotor with a feeler gauge.

2. If the clearance exceeds the factory specifications, replace the
oil pump rotor assembly.

Rotor lobe clearance Factory specification
0.060 to 0.18 mm

0.0024 to 0.0071 In.

9Y1210784ENS0095US0

Clearance between Outer Rotor and Pump Body

1. Measure the clearance between the outer rotor and the pump
body with a feeler gauge.

2. If the clearance exceeds the factory specifications, replace the
oil pump rotor assembly.

Clearance between outer

rotor and pump body
Factory specification

0.100 to 0.180 mm

0.00394 to 0.00708 in.

9Y1210784ENS0096OS0

Clearance between Rotor and Cover

1. Put a strip of plastigage onto the rotor face with grease.
2. Install the cover and tighten the screws.
3. Remove the cover carefully, and measure the amount of the

flattening with the scale and get the clearance.
4. If the clearance exceeds the factory specifications, replace the

oil pump rotor assembly.

Clearance between rotor

and cover
Factory specification

0.025 to 0.075 mm

0.00099 to 0.0029 in.

9Y1210784ENS0097OS0

Overrunning Clutch

1. Check the pinion and if worn or damage, replace the clutch
assembly.

2. Check that the pinion tums freely and smoothly in the
overrunning direction and does not slip in the cranking direction.

3. Ifthe pinion slips or does not turn in both directions, replace the
ovenrunning clutch assembly.

• NOTE

• Do not wash off the grease in the overrunning clutch with
the chemicals or oils.

[A] Electromagnetic Drive Type

1-S65

[B] Planetary Gear Reduction Type

9Y1210784ENS0098OS0
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05-E4B. 05-E4BG SERIES. WSM

3EEABAB1P182A

3EEABAB1P183A

3EEAEAC1P047A

(1) (2)

(i) (b)

W
3EEABAB1P184A

(A)

3TAAAAB9P037A

ENGINE

Commutator and Mica

1. Check the contact of the commutator for wear, and grind the
commutator with emery paper if it is slightly worn.

2. Measure the commutator O.D. with an outside micrometer at

several points.
3. Ifthe minimum O.D. is less than the allowable limit, replace the

amiature.

4. Ifthe difference of the O.D.'s exceeds the allowable limit, correct
the commutator on a lathe to the factory specification.

5. Measure the mica undercut.

6. If the undercut is less than the allowable limit, correct it with a
saw blade and chamfer the segment edges.

Factory
specifica
tion

Electromagnetic
drive type

28.0 mm

1.10 in.

Commutator O.D.

Gear reduction

type
30.0 mm

1.18 in.

Allowable

Electromagnetic
drive type

27.0 mm

1.06 in.

limit Gear reduction

type
29.0 mm

1.14 in.

Factory
specifica
tion

Electromagnetic
drive type

Less than

0.05 mm

0.002 in.

Difference of

O.D.'s

Gear reduction

type

Less than

0.02 mm

0.0008 in.

Allowable

Electromagnetic
drive type

0.4 mm

0.02 in.

limit Gear reduction

type
0.05 mm

0.002 in.

Mica under cut

Factory specification
0.50 to 0.80 mm

0.020 to 0.031 in.

Allowable limit
0.20 mm

0.0079 in.

(1) Segment
(2) Depth of Mica
(3) Mica

(a) Correct
(b) Incorrect

9Y1210784ENS0099US0

Brush Wear

1. If the connect face of the brush is dirty or dusty, clean it with
emery paper.

2. Measure the brush length (A) with vernier caliper.
3. If the length is than the allowable limit, replace the yoke

assembly and bmsh holder.

Brush length (A)

Factory specification
16.0 mm

0.630 in.

Allowable limit
10.5 mm

0.413 in.

(A) Brush Length

9Y1210784ENS0100US0
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3EEABAB1P189A

3EEAEAC1P048A

3EEAEAC1P049A

3EEABAB1P190A

3EEABAB1P191A

ENGINE

Brush Holder

1. Check the continuity across the brush holder and the holder
support with a circuit tester.

2. If it conducts, replace the brush holder.
9Y1210784ENS0101US0

Armature Coll

1. Check the continuity across the commutator and armature coil
core with resistance range of circuit tester.

2. If it conducts, replace the armature.
3. Check the continuity across the segments of the commutator

with resistance range of circuit tester.
4. If it dose not conduct, replace the armature.

9Y1210784ENS0102OS0

Field Coll

1. Check the continuity across the lead (1) and brush (2) with a
circuit tester.

2. If it dose not conduct, replace the yoke assembly.
3. Check the continuity across the brush (2) and yoke (3) with a

circuit tester.

4. If it conducts, replace the yoke assembly.

(1) Lead
(2) Brush

1-S67

(3) Yoke

9Y1210784ENS0103US0
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(8) Alternator

3EEABAB1P192A

3EEABAB1P193A

1^

3EEABAB1P194A

3EEABAB1P195A

3EEABAB1P196,

Bearing

1. Check the bearing for smooth rotation.
2. If it does not rotate smoothly, replace it.

ENGINE

9Y1210784ENS0104US0

Stator

1. Measure the resistance across each lead of the stator coil with

resistance range of circuit tester.
2. Ifthe measurement is not within factory specification, replace it.
3. Check the continuity across each stator coil lead and core with

resistance range of circuit tester.
4. If infinity is not indicated, replace it.

Resistance Factory specification Less than 1.0 Q

9Y1210784ENS0105OS0

Rotor

1. Measure the resistance across the slip rings.
2. Ifthe resistance is not the factory specification, replace it.
3. Check the continuity across the slip ring and core with

resistance range of circuit tester.
4. If infinity is not indicated, replace it.

Resistance Factory specification 2.9 Q

9Y1210784ENS0106US0

Slip Ring

1. Check the slip ring for score.
2. If scored, correct with an emery paper or on a lathe.
3. Measure the O.D. of slip ring with vernier calipers.
4. Ifthe measurement is less than the allowable limit, replace it.

Slip ring O.D.

Factory specification
14.4 mm

0.567 in.

Allowable limit
14.0 mm

0.551 in.

9Y1210784ENS0107USO

Brush Wear

1. Measure the bmsh length with vernier calipers.
2. If the measurement is less than allowable limit, replace it.
3. Make sure that the brush moves smoothly.
4. If the brush is damaged, replace it.

Brush length (A)

Factory specification
10.0 mm

0.394 in.

Allowable limit
8.4 mm

0.33 in.

9Y1210784ENS0108OS0
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3EEABAB1P197A

B

P3t P4

3EEABAB1Pig8A

3TMABAB9P029B

ENGINE

Rectifier

1. Check the continuity across each diode of rectifier with
resistance range of circuit tester.

2. The rectifier is nomial if the diode in the rectifier conducts in one

direction and does not conduct in the reverse direction.
9Y1210784ENS0109OS0

IC Regulator

1. Check the continuity across the B tenninal (2) and the F
terminal (1) of IC regulator with resistance range of circuit tester.

2. The IC regulator is normal if the conducts in one direction and
does not conduct in the reverse direction.

(1) F Terminal (2) 8 Terminal

9Y1210784ENS0110OS0
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DIRECTIONS FOR

OMNEX REMOTE OPERATIONS

TO POWER RANSMITTER

1) Ensure all switches are in neutral off.

2) Using ignition switch start the machine.

3) Toggle any function switch to activate. Yellow active

light will flash fast.

4) Twist the E-Stop button clockwise. The button will pop

out. Yellow active light will flash slowly.

TO OPERATE THE MACHINE

1) Toggle a desired function.

2) Pull trigger slowly to start function operation.

3) Function operation will increase proportionally with

trigger movement.
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NOTE: These instructions are intended only for installing and operating the remote control equipment described here. This is not a
complete Operator's Manual. For complete operating instructions, please read the Operator's Manual appropriate for your particular
machine.

Safety Precautions

READ ALL INSTRUCTIONS

CAUTION: Changes or modifications not expressly approved by the party responsible for compliance could void the
user's authority to operate the equipment.

Failure to follow the SAFETY PRECAUTIONS may result in radio equipment failure and serious personal injury

Installation

PROVIDE ASAFETY CUTOFF SWITCH. If maintenance is required, the radio must be disconnected from power

USE PROPER WIRING. Loose or frayed wires can cause system failure, intermittent operation, machine damage, etc.

DO NOT INSTALL IN HOT AREAS. This apparatus can be damaged by heat in excess of 158" F (70° C)

Personal Safety

MAKE SURE MACHINERY AND SURROUNDING AREA IS CLEAR BEFORE OPERATING. Do not activate the re

mote system unless it is safe to do so.

TURN OFF THE RECEIVER POWER BEFORE WORKING ON MACHINERY. Always disconnect the remote system
before doing any maintenance to prevent accidental operation of the machine

Care

KEEP DRY. Do not clean the transmitter / receiver under high pressure. If water of other liquids get inside the transmit
ter battery or receiver compartment, immediately dry the unit. Remove the case and let the unit air dry

CLEAN THE UNIT AFTER OPERATION. Remove any mud, dirt, concrete, etc. from the unit to prevent clogging of but
tons, switches, etc. by using a damp cloth.

Maintenance I Welding

DISCONNECT THE RADIO RECEIVER BEFORE WELDING on this machine. Failure to disconnect will result in the

destruction of the radio receiver.

DM-R160-0664A(Rev 03) www.omnexcontrols.com call toll free: 1-800-663-8806



System Overview

The ORIGA T1501R160 is a portable, long range, programmable radio remote control system. Designed as a compact
and easy-to-use product, this member of the ORIGA family puts complete control of your crane where it's needed most,
with the operator. It's robust, easy to install and has complete self-diagnostics. This system can be a simple cable re
placement or add intelligence to make it a total crane control package. It's a radio, a PLC and a valve driver all in one.

The ORIGA T1501R160 system uses Frequency Hopping Spread Spectrum (FHSS) technology. FHSS devices con
centrate their full power into a very narrow signal that randomly hops from frequency to frequency within a designated
band. This transmission pattern, along with CRC-16 error-checking techniques, enables signals to overcome interfer
ence that commonly affects licensed radios.

The R160 receiver is designed to be powered from a 12\/DC or 24VDC system. Itfeatures 19 solid state, high-side
driver input / output controls and a reliable E-Stop control.

The T150 transmitter comes with 4 to 6 switches and an optional proportional trigger control. It uses standard, long
lasting AA batteries. Each T150 transmitter uses a unique ID code to ensure that no two systems will conflict at a job
site.

Features

FCC, ISC, CE approved

License free

I 11200 foot range @ 900 MHz (900 ft. @ 2.4 GHz)

I Hand held / weatherproof / ergonomic

Simple "wire-and-use" installation

I Resilient to impact and shock

i Available in both 900 MHz and 2.4 GHz

Available with optional trigger for proportional control

Available with E-Stop for ensured operator safety

Available with an optional tether cable

: Factory configurable for all custom applications.

T150 Dimensions and Controls

4.92" I 4.13"

7.87"

a

R160 Receiver T150 Transmitter

Battery Low LED ctiveBiBGbp Button

SW.4

SW-5 W-3

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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Installing the Receiver

Use the Wiring Diagram and the Connector Diagram below to connect the receiver pins directly to the appropriate
contacts of the machine electronics. R160 Output Cables can be provided with every system to simplify the wiring proc
ess. The Wire Color column below only applies to the OMNEX Output Cable configuration. Tips on mounting, power
connections and filtering are also provided under Installation Considerations.

Wiring Diagram

-iR160 Receiver

Internal Wiring

IW

-O

I

15 Amp I

I

Pin-Output

B7

88

B12 - 19

B11 - 18

BIO > 17

A1 - 16

A2 - 15

A4 - 14

B9 - 13

86 - 12

B5 - 11

84 - 10

83 - 9

B2 - 8

81 - 7

A12 - 6

A10 - 5

All - 4

A9 - 3

A8 • 2

A7 . 1

A5

A6

A3

Wire Colors

Brown

Green

White/Black

Blue

Grey
White

Yellow

Orange

Red

Black

Functions

Factory Configurable Only
Factory Configurable Only

Input / Output
Engine Kill Output
Input / Output
Input / Output •

Input / Output
Trigger Output (Proportional Current)

Input / Output
Input / Output
Input/Output
Input/Output

Input / Output
Input/Output
Input / Output

Hi Speed On
Enable Output (on with any track outputs)
Right Track Reverse
Right Track Fonward
Left Track Reverse

Left Track Forward

Switches to Power with

Link

Power Input
(+9Vto 30VDC)

Ground

Outputs: 19 solid state, high-side driver outputs, 5A max. each, total combined current 15A

Inputs: All output pins can be factory configured as inputs.

Connector Pin Assignments
Connectors as seen from under the receiver

(voriritid{]i A (Cirty)
O.itpar 1

Ojlpjl5
Ci .yi. A^ciitrtrt6

10 11 12
^ 2 1
000

Ifli'lOulpjl 16
Oi luullS

O'OjrJ
ciitpm '4

OKtpiir
^aor.r •' = T

DM-R160-0664A(Rev 03)

Connfldnr R (Rlack)
(iijif-ifi {

o.itpjr^
Ol .-Ji. s

Oulpul 0
OjtpjUl

lOi .VI. 12

1) <> i (> 0 6
2 0 4 5 'J

12 11 10 P 0 7
1) <> > f) 0 0

Output

13
Clllpi.11'7:)iit|jiiit IB

www.omnexcontrols.com
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R160 Dimensions

QMNEX
l« Hfi

4.00"

5.13"
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Special Functions

Estop & Out of range:
The ENGINE KILL output will be on for five seconds after the transmitters E-Stop button is pressed.

Other:

Enable output is high (battery voltage) when any track functions are activated.

Installation Considerations

Mounting and Installation

The receiver can be mounted by fastening two ..." bolts through the two mounting holes in the unit's enclosure. When
mounting, ensure that the receiver is oriented so that the text is reading right.

When selecting a mounting point for the receiver, it is recommended that the location require only a minimal
length of wiring to connect it to the control panel, that it will be in a visible area where it has good exposure to
the operatorand that it is mounted on a suripace that is protectedfrom the weatherand sustains minimal vibra
tion. It is also recommended that the receiver have the best possible line of sight with the transmitter

Power Connections and Wiring

Whenever a power connection is made to an electronic device, it is a good practice to make both the Power (+) and
Ground (-) connections directly to the Battery and avoid connecting the power from the charging side of existing wiring or
making use of existing "ACC" or other peripheral connection points.

Make sure that wire of sufficient gauge and insulator type is used when connecting the outputs of the receiver to the con-
trol panel. Observe any component manufacturer's instructions and recommendations for proper integration of their
product. This includes the power ratings and requirements of such components as relays, valves, solenoids, etc.

Be sure to test each of the outputs with a multi-meter prior to connecting the outputs to your end devices. This will ensure
that each output has been programmed to operate in the manner required by each end device.

Filtering and Noise Suppression

Whenever a solenoid or electromagnetic switch is controlled by the receiver, it is a good practice to install a Diode across
its terminals to ensure that surges and spikes do not continue back into the circuit. Appropriate 36V Bi-directional Diodes
kits can be ordered under the OMNEX part number "AKIT-2492-01".

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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Power the Transmitter

When the receiver has been installed, install batteries into the transmitter and turn it on as ex
plained below.

1. Install Batteries

Remove the battery cover on the back of the transmitter using a slotted screwdriver and insert 4 "AA"
alkaline batteries. Orientation of the batteries is embossed inside the battery housing. No batteries
are required when the transmitter is connected to the receiver by a Tether Cable.

NOTE: For operation at temperatures below -10° C to -40° C, lithium batteries are recommended. Lowtemperatures reduce
battery performance for both alkaline and lithium types. Refer to the battery manufacturer's spedfications for detailed informa
tion on low temperature performance.

T150 Battery
Housing

2. Tirn on the Transmitter

Refer to the Light Legend below for diagram details.

WARNING: do not install batteries backwards, charge, put in fire,
or mix with other battery types. May explode or leak causing in
jury. Replace all batteries at the same time as a fresh set and
do not mix and match battery types.

1. Press [E-Stop] 2. Press any switch

O*

Ifthe transmitter's (Active) light does not flash, check the battery orientation.

Toturn off the transmitter, press the [E-Stop] button.

Test the Transmitter I Receiver Link

3. Twist Clockwise & Release [E-Stop]

Follow these steps to ensure that there is a radio link between the transmitter and receiver.
Refer to the Light Legend below for diagram details

/-S

1. Press [E-Stop] 2. Power the R160

3. Power the T150

ESTOP FAULT (K STATUS

A o A ^

ESTOP FAULT UK STATUS

m °

If the (Active) light on the trans
mitter is flashing and the (Link)
light on the receiver is flashing
GREEN, a link between the two
exists.

Ifthe receiver's (Link) light does not flash GREEN, follow the steps under Download ID Code below.

The ORIGA system is now ready for use.

Light Legend Solid © ^ Red

Light
Green

Light

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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Download ID Code (Use in case of Link Test failure)

Follow these steps to download the transmitter's unique ID Code into the receiver. This will allow the receiver to establish
a radio link with that transmitter.

Refer to the Light Legend below for diagram details. Refer to Trouble Shooting Chart #4 for Tips and Considerations

NOTE: It is necessary to download the ID Code when replacing either the transmitter or the receiver.

NOTE: Ifthe transmitter is connected to the receiver with a Tether Cable, completing only steps 3 and 5 is necessary (it is not
necessary to open the R160 case and press the Setup button).

1. opening the R160 Case

The cap is held on by two plastic tabs at
opposing sides, which can be unlatched as
shown using a screwdriver. Once the cap is
free, the R160 can slide open.

Use a small slotted screwdriver to press the
Side Tsbs inward.

2. Prepare T150, Power R160

A. Press [E-Stop]

B. Twist clockwise & release [E-
Stop]

C. Supply power to the receiver

3. Power T150 into Configuration Mode

A. B. C.

mm HmTTTKi

n J

ESTOP FAULT IK STATUS

0 0 0 0

C.

ESTOP FAULT tK STATUS

A o A A

D.
A. Hold [SW-5] switch UP

B. Press [E-Stop]

C. Twist clockwise & release

[E-Stop]

D. Release [SW-5] Switch

0
0

U© # to # to m 11© #

4. Put R160 into Setup Mode

A. Press & hold [Setup] button
until (Status) light goes from
slow flash to fast flash

B. Release [Setup] button.
(Status) light goes to solid
GREEN, (Link) light turns off

Setup
Button

ESTOP FAULT (K STATUS

o o o

B.

Setup
Button SSsS

ESTOP FAULT bK STATUS

0 o o &

NOTE: If left idle in Setup Mode for over 30 seconds, the receiver will time out. The (Link) light and (Status) light will flash RED rap
idly. To retum to Setup Mode, repeat step 4.

5. Download ID Code

A. Press [SW-5] switch UP

B. (Link) light goes to GREEN.
Once complete, (Link) light
goes to RED as the trans
mitter turns off

110 #

B.

Light Legend Solid © S -f Fast

Flash

Red

Light
Green

Light

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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ESTOP FAULT tK STATUS

o o o

© u^T©

NOTE: When replac
ing the receiver cover,
ensure the cover snaps
completely into place to
create a weather proof
seal around the base of

the receiver.

Alternating Red
& Green Light
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Calibrating Proportional Controls

The transmitter's trigger controls the receiver's proportional output. The trigger is used in conjunction with any of the
transmitter's switches. The proportional output can be activated when a switch is held UP or DOWN; it will become active
at an increasingly high level as the trigger is pulled. The minimum and maximum levels of the proportional output can be
calibrated by following these steps.
Refer to the Light Legend below for diagram details.

NOTE: Calibration settings can be reset to factory default in steps 4 &5 by holding the [SW-5] switch UP or DOWNfor 5 seconds.

1. Prepare T150, Power R160

A. Press [E-Stop]

B. Twist clockwise & Release [E
-Stop]

C. Supply power to the receiver

2. Power T150 into Configuration Mode

A. B. C.

C.

ESTOP FAULT tK STATUS

A o A A

D.A. Hold [SW-5] switch
DOWN

B. Press [E-Stop]

C. Twist clockwise & release

[E-Stop]

D. Release [SW-5] Switch

0

•O"*"
Ho# JI0 # to #

3. Setup T150

A. Press [SW-5] switch DOWN

4. Set Minimum Level

A. Keep Trigger released to set mini
mum level

B. Press [SW-5] switch UP to increase
minimum level or DOWN to

decrease it

5. Set Maximum Level

A. Keep Trigger fully engaged to set
maximum level

B. Press [SW-5] switch UP to increase
maximum level or DOWN to

decrease it

A.

A.

B.

B.

NOTE: All switches, except the
[SW-5] switch, remain active in
Calibration Mode.

A switch can be activated during
calibration to help determine the
desired levels.

1 \/VWI Wll

A. Press [E-Stop]

<

Q^o

>

Light Legend Solid
Slow

Flash Y*"
Fast

Flash

Red

Light
Green

Light
Yellow

Light
Alternating Red^^^
& Green Light
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Diagnostics—T150 Transmitter

Light Legend

Tether connection detected

Low battery. Unit will run approximately 10 hours after Battery light starts flashing.

Flashing rapidly for 10 seconds indicates a transmitter failure.

Normal Operation
The Active light will flash several times per second, indicating that the transmitter is sending
signals to the receiver. The Active light will remain on momentarily whenever a function
changes

On Power Up
Release the E-Stop button within 10 seconds to power up the transmitter, or the unit will
power down.

Normal Operation
The transmitter is in Download Mode.

On Power Up
Press and release the E-Stop button within 10 seconds to power up the transmitter, or the
unit will power down.

Stuck switch detected. Ensure that all switches are in a centered position. The transmitter
will not power up when a function is ON.

On Power Down

Unit is still powered. Check for stuck switches, as the transmitter will not power down when a
function is ON. Alternating flash means that the transmitter is in Calibration Mode.

^ Red

Light
Green

Light
©Yellow Alternating Red^W

Light &Green Light 7^

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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Diagnostics - R160 Receiver

Normal Operation
ESTOP

•
FAULT

0

UNK

•
STATUS

ESTW FAULT

0

UNK STATUS

ESTOP FAULT UKK STATUS

ESTOP

•
FAULT LINK

•
STATUS

Transmitter is OFF

Ifthe transmitter is off, the receiver is operating properly.

Transmitter is ON

When the transmitter is turned on, the Link light (fast flashing) and E-Stop (GREEN) indicates the receiver is
operating properly

Transmitter is in Operation
When a function is activated on the transmitter, the Fault light will turn on GREEN. This indicates the
receiver is operating properly

Transmitter is OFF

When a latched function is activated then the transmitter is turned off, the Fault light will stay on GREEN. Ifthe
system was intentionally designed this way, the receiver is operating properly, if not call for service.

Trouble Indicators

Note: Insome cases, the indicator lights will be differentdepending on whether the transmitter is on or off. Please note the transmitter status in the
"Description" column for each case.

Indicator Lights
ESTOP FAULT LINK STATUS

• 0 • #
ESTOP FAULT UNK STATUS

ESTOP FAULT UHK STATUS

ESTOP FAULT UNK STATUS

ESTOP FAULT LINK STATUS

ESTOP FAULT UNK STATUS

ESTOP FAULT LINK STATUS

A o A A

ESTOP FAULT LINK STATUS

A 0

ESTOP FAULT LINK STATUS

ESTOP FAULT UNK STATUS

±

Description

Transmitter is ON

The reason is the transmitter is not
communicating with the receiver.

Transmitter is ON

A low battery condition has been de
tected.

Transmitter is ON

An internal fault with the E-Stop has
been

detected.

Transmitter is ON

A short to ground or excessive current
draw on an output. It is most likely
caused by a wiring fault.

Transmitter is ON

The E-Stop output has been connected
with one of the other outputs

Transmitter is OFF

A wiring short to the battery has been
detected.

Transmitter is OFF

The receiver has detected an internal

fault.

Transmitter is OFF

Blown fuse detected.

Transmitter is ON

A setup failure has occunred.

Transmitter is OFF

The receiver is powered incorrectly.

Light Legend ISolid © ILTh Fast

Flash

Solution

Refer to Trouble Shooting Chart #3 for solutions -/̂
To detect intermittent conditions caused by poor or corroded |
ground or power circuits, the GREEN light will continue to flash for |
30 seconds after the condition has been removed.

Inspect E-Stop wiring for short circuit. Disconnect E-Stop wire as
close to the receiver output as possible. Ifthe Status light changes to:
•: GREEN, a short occurs after disconnection point.
ij Stays flashing RED, send it in for service .

Ensure transmitter is functioning properly, check status of each output
connection; Press each function button and observe Fault Light.
LI IfGREEN, everything is OK.

["1 If RED, there is a short in that connection.

?
Follow the wire and check for connections with other wires, discon- t
nect to see if condition clears. If not, call for service.

Refer to Trouble Shooting Chart #1 for solutions

Refer to Trouble Shooting Chart #1 for solutions

Refer to Page 8 for instructions on how to open the receiver case to -
access fuse. Check wiring for shorts or bare spots. If fuses con
tinue to blow, call for service.

Either hold the Setup button for 5 seconds to retum to Setup mode or
cycle power to retum to the normal operating mode.

Most likely cause of this condition is that an output wire or the E-Stop
wire has been connected to the power supply while the power wire is
disconnected from the power supply.

Red

Light
Green

Light
Yellow

Light ©
Alternating Red
& Green Light

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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Lrouble Shooting Guide Chart #1

Test the Receiver—R160

start

Initial Condition:

Turn transmitter off (all lights are off—press the
E-Stop button)
Cycle power to receiver (turn off and back on)

Problem state:

Status—RED

Problem state:

Status—flashing
GREEN & RED

What IS the state

of the lights on
the receiver?

The system is wired incorrectly.
Most likely cause is one of the in
put/output wires has been
connected to the power source.

OK state:

Status—GREEN

Link—RED

Fault—OFF

E-Stop—RED

Note: Ifthere is a short to ground on
an output, it is not indicated at this
stage. Totest for short to ground,
refer to the "*Fault Light is RED*"
procedure at the bottom of this page
and follow the instructions.

Go to Chart 2

Is the Status

light flashing
RED?

Fuse is blown, change fuse
1. Inspect wiring looking for short circuits (e.g. bare wires)
2. If problem re-occurs, call for service.

What IS the

state of the E-

Stop light ?

OK state:
E-Stop—RED

What IS the

state of the

Fault light 2

DM-R160-0664A(Rev 03)

Problem state:

E-Stop— Flashing
RED

Fault Light is
OFF

Fault Light is
Flashing RED

Fault Light is
RED*

Inspect E-Stop wiring looking for short circuits (e.g. bare
wires)
Disconnect the E-Stop output as close to the
receiver output as possible.
Ifthe Status light changes to:

GREEN, there Is a short is the wiring after the discon
nection point.

Stays flashing RED, call for service .

Call for service.

There is a short to supply.
1. Disconnect A & B connectors from receiver and check ail

outputs for power (e.g. bare wires, improper connections)
make the correct adjustments

2. Call for sen/ice.

There is a short to ground.
Note: This should only occur when the transmitter is on and a
function button is pressed. In this case the Status light will be
GREEN and will turn RED at the same time as the Fault light.

Go to Chart 2 to test the transmitter. If the transmitter is func
tioning properly, proceed to check the status of each of the out
put connections:
Press each of the function buttons and observe the Fault Light.
If the light turn GREEN, everything is OK.
Ifthe Light turns RED, there is a short in that nnnrn=>r.tinn

www.omnexcontrols.com
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Lrouble Shooting Guide (con't) Chart #2

Test the Transmitter—T150

Turn off the receiver

Ensure there are good batteries in the transmitter
Turn on the transmitter

No light comes on
at any time

Both the Active light
and the Battery light
flash at the same time

Active light is flashing
rapidly and Battery
light flashing slowly

Battery light and
Active light flash
alternately.

Battery light flashes
for 10 seconds then

all lights are OFF

OK state:

Active light—steady for
about 3 seconds then

goes to fast flash.
Battery light—OFF
E-Stop light—OFF

Activate a

function

Go to Chart 3

Complete the following steps in order:
1. C heck battery orientation
2.Clean battery contacts
3. C heck or Replace batteries
4. Call for service

Stuck switch:

1. Return all switches to neutral (OFF)
position

2. Toggle the switch a few times
3. Call for service

Low Battery—Change Batteries
Note: Low batteries will last approxi
mately 10 hours once the Low Battery
light begins to flash.
Replace batteries by next shift.

The transmitter is in Calibration mode

1. Turn unit OFF, then turn back ON
2.1 f condition persists, call for service.

Press and release E-Stop if the condition
persists, then either there is a faulty E-
Stop or transmitter failure—call for ser
vice

Does the Active

light go to solid
YELLOW?

NO

'

Either the switch/trigger is
defective or the switch/trigger
connection to the circuit board

is broken.

Call for service

DM-R160-0664A(Rev 03) www.omnexcontrols.com
13

call toll free: 1-800-663-8806



m

Lrouble Shooting Guide (con't) Chart #3

Testing the Transmitter / Receiver Communication

TtBnsmitter:

Active light is flashing

Receiver:

Status—GREEN

Link—RED

Fault—OFF

E-Stop—RED

There is no link between the

transmitter and receiver

Do you have a
matched set? (i.e. the

transmitter and re

ceiver should have

identical ID codes

Was the transmitter

accidentally swapped
with another one on

the job site?

The transmitter

code may need to
be re-downloaded

to the receiver

POSSIBLY

What is the status of

the lights of both the
transmitter and

receiver?

Call for service

Search the job site for
the correct transmitter

Was It found?

IlCautionll

Transmitter:

Active light is flashing

Receiver:

Status—GREEN

Link—Flashing GREEN
Fault—OFF

E-Stop—GREEN

Transmitter and receiver

should be working properly
The problem may rest with
the machine instead of the

radio system

Call for service

Turn on the transmitter

to check if the units

function correctly. If
not, proceed to Chart 1

Note: Before you proceed with the Download ID procedure located on Page 8, great care
and caution must be adhered to. Also, refer to Chart #4 for Tips and Considerations.

If by accident, the transmitters have been switched with another unit, by downloading the
ID code to a new receiver, it is possible for the transmitter to operate 2 units at the same
time (if the original receiver unit is still on the job site). Therefore it must be
certain that the transmitter I receiver pair are the correct set.

Secondly, once the download procedure is completed, ensure all other units on the job
site are stopped. Test the operation of the newly configured set to ensure no other
machines on the site work with the same transmitter.

Once you are certain that the transmitter / receiver pair are a unique set, continue
normal operations.

DM-R160.0664A(Rev 03) www.omnexcontrols.com
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I rouble Shooting Guide Chart #4

Considerations when Downloading the ID

Potential downloading issues

If testing of the receiver and transmitter both show the system as working (Chart 1 & 2), then the transmitter and receiver
will both go into Download/Configuration mode.

Possible issues could arise during Step 4, the download phase of reprogramming. In this case there are 2 symptoms to
look for:

1. The Link light on the receiver will not turn GREEN when the power switch is toggled on the transmitter to download

2. The receiver will "time out" indicating that it didn't receive a signal from the transmitter within the 30 seconds from
the time the receiver was put into Setup Mode.

Ifall indications appear normal during the download phase, test the link by turning on the transmitter (note: the transmit
ter shuts off after transmitting the ID code in Step 4)

1. Ifthe Link light on the receiver doesn't turn GREEN, the receiver didn't receive all of the information that was sent
from the transmitter.

Possible Solutions

1. Try the Downloading steps again

2. Ifthis doesn't correct the problem, send both the transmitter and receiver in for service.

Note: you could try to determine whether the fault lies with the transmitter or receiver by completing the downloading
procedure with a different transmitter. Ifthis step works, then the fault lies with the original transmitter. If not, the
fault may lie with the receiver.

liCaution!!

Note: Before attempting downloading with another transmitter, understand that repro
gramming the receiver with another transmitter, could result in two receivers on the job
site responding to the one transmitter. Ifthe original transmitter was sent in for repair,
Disconnect the receiver (disconnect connector A) to continue using the machine with
out remote capability and without fear of inadvertently operating the machine with the
other transmitter. Connector A J—ni—U

Reprogramming Tips:

1. Use a pointy instrument to depress the Setup button on the receiver (i.e. a pen) as the button is relatively small

2. RdIIoweach step as laid out in the procedure

3. Never lay the receiver circuit board down on anything metallic (there are contact points on the back which could con
tact the metal and damage the receiver)

DM-R160-0664A(Rev 03) www.omnexcontrols.com
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Parts & Accessories

Part Number Description

Batteries

R160 Output Cables

T150 Tether Cable {8 m. / 25 ft.)

Toggle Switch

E-Stop Button

Magnet Back

Bipolar Diode Kit

Fuse

Socket Connectors

Wedge

Pin

Sealing Plug

R160 Connector Kit

B0010

ACAB-2493-01

ACAB-2493-03

ACAB-2455-02

AKIT-1504-04

AKIT-1821-02

4 xAA alkaline

©leric Output Cable- see illustration

©put Cable with Tether connection

see Illustration

i)hteywell 1TL1-7

RAFIX16, 25mm, C&K 1.30074.2810300

R160 Output Cable

Specifications

AKIT.2337-01

See Illustration

AKIT-2498-02 eeslllustratlon

AKIT-2492-01 36V, Bl-dlrectlonal, Motorols P6KE36CA

F0039 ussman/ErC-15

J0418 Grey, 12-pin, Deutsch DTM06-12SA

J0419 Black, 12-pln, Deutsch DTM06-12SB

J0420 12 pos., Deutsch WM12S

J0417 Female, Size 20, Deutsch 0462-201-20141

J0421 Size 20, Deutsch 0413-204-2005

Includes Deutsch socket connectors,
wedges, pins and sealing plugs.

Tether Cable

E-Stop

9

Magnet Back

R160 Receiver T150 Transmitter

Size

Weight

Construction

Input Power

Battery Life

Operating
Temperature Range

Outputs

Antenna

Approvals

5.1" X 4.7" X 1.4"

(130mm X 119mm x 36mm)

0.65lbs (0.295kg)

High Impact plastic, weatherproof

+9V to 30VDC

N/A

-40Fto158F (^OC to 70C)

7.9" x 4.2" x 4.1"

(200mm x 125mm x 105mm)

I.Slbs (0.817kg)

High impact, low temperature plastic, weatherproof

4AA alkaline batteries

>120 hours (continuous use)

-40F to158F (-40C to 70C)

3A (max) each (sourcing),
10A (max) each (combined)

Internal

N/A

Internal

USA-FCC part 15.247 Canada-ISC RSS 2210 Europe-EN 440 Australia-C-TIck

FCC Rules and Compliance Wairanty

This device complies vsith F^rt 15
of he FCC Riles. Qieration 8
subject b the following two condi
tions: t) dvice ray ot
cause brmful riterference. ad
(2) his obvice nust zcept aiy
interference eceived, ncluding
interference that may cause unde-
sired operation.

FCC art 15;247

ISC SS2-B

OMNEX ODntrol Systems he. warrants Id he uiginal purchaser fiat tie CM-
NEX products are free from defects in materials and workmanship under normal
use and service for a period d ONE >EAR, parts (EXCLUDING: SATTCHES,
CRYSTALS. OR PARTS SUBJECT TO UNAUTHORIZED REPAIR OR MODIFI
CATION) aid abor fom tie c&te d delivery s e/idenced ty a copy d he
recerpL CMNEX's eitire lability aid your e<clusive emedy ^all te. S CM-
NEXs cption, ether tie (a) lepair a p) leplacement d tie CMNEX product
which 6 eturned wthin tie verranty period b Q1NEX teight ccllect ty tie
OMNEX /PPROVED carrier \Mth a copy d the purchase receipt aid wth the
return aithorizatic^i d OMNEX. f feilure tes lesulted torn accident, ^use a
misapplication, Q/NEX ^all teve id esponsibilityto epair cr epiace he
product under ven'anty. In no event shall OMNEX be responsible for incidental
or consequential damage caused by defects in its products, whether such dam
age occurs or is discovered before or after replacement or repair and whether or
not such damage is caused by the negligence of OMNEX Control Systems Inc.
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74-1833 Coast Meridian Road
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25' 24,000 LB. G.V.W.R.
Specifications of Sure-Trac Trailer - for transport of:

SKYLIFT, INC.

MINI-LINESMAN

31'Total Length:

Total Width:

Front Deck:

Dovetail:

Axle:

Tires:

Safety Chain:

Lights:

Wiring:

Trailer Jack:

Ramps:

Tool Box:

8-6"

93" long X72" wide with 2" x 6"

pressure treated wood deck

Empty Weight: 4,175 lbs

Cargo Deck: 158" long x 67.5" wide with 2" x 6"

pressure treated wood deck

Tongue Length: 6'

40" long with 6 degree slope

(2) Two 12K oil bath slipper spring axles with

electric brakes - 67.5" spring centers and 89.5" hub face

(4)215/75R-17.5

3/8" grade 70 - 36" overall length

Rubber mounted sealed LED

Sealed wire harness

Brake/Battery: Breakaway switch / LED battery box

Pintle Eye: 21 ton 3" pintle ring with vertical adjustment of 18" to 32"

12K drop leg jack

Spring assist ramps - 20" x 60"

Tongue mounted 48"W x 19"D x 17"H

Copyright © 2014 Novae Corporation. All rights reserved. Novae



Sure-TracTM Brand Trailers and Accessories One Year Limited Warranty

Novae Corp. warrants to the original owner thatyour Sure-Trac trailer will be free from defects inmaterial
and workmanship for the one (1) year period commencing with the date ofpurchase, except as herin limited.
The obligation of this warranty is limited torepairing orreplacing any part orparts which, in the opinion of
Novae Corp. is/aredefective in material or workmanship undernormal use and service.

90 Day Limited Warranty

Excluded from this One Year Limited Warranty areelectrical components and lights, jacks, sealants, seals,
locks, and couplers, which are warranted for a 90 day period commencing with the date ofpurchase.

Warranty Validation

Your new trailer must beregistered with Novae Corp within ten (10) days ofthe original purchase. This
purchaser record is required byFederal Law. Warranty regisfration fomis are available onthe webat
www.novaecorD.com or bycalling customer service at 800-372-1755, onewill be mailed toyou.

How to Obtain Service

1. All warranty claims must be presented to Novae Corp. and proper arrangements must bemade
and approved by Novae Corp. prior to anywork being done.

2. All wan^nty repairs must be performed at Novae Corp. unless prior approval isobtained from
Novae Corp. In certain cases. Novae Corp may, at its sole discretion, elect tohave warranty work
perfonnedby a qualified repairfacility.

3. Novae Corp. will not beobligated in any way to pay for: repairs made without specific advance
approval, labor charges in excess ofthose deemed reasonable by Novae Coip., orfor any part
costs in excess ofthe cost if Novae Corp. had supplied the parts. The cost ofany replacement
Items will be limited tothe amount oftheoriginal cost ofthat Item as installed and sold by Novae
Corp.

4. Any charges for: overtime labor, service calls, towing charges, expediting, freight ortransportation
costsarethesoleresponsibility oftheconsumer andwill not be paid byNovae Corp.

Items Not Covered In This Warranty

1. Wheels andTires. Contact the lire manufacturer forwanranty information
2. Running Gear including axle and suspension assemblies. Present all claims directly tothe axle

manufacturer or their authorized dealers.
3. Paint finish and durability are notcovered underthis warranty.
4. Damage ordefects resulting from misuse (including, but not limited to, overloading as determined

by the gross vehicle weight rating as shown on the vehicle Identification label, improper loading,
negligence, alteration, accident or lack ofmaintenance.)

5. Maintenance itemsthat are womthrough normal use.
6. Damage caused by loose nuts, bolts orscrews including improperly torqued wheel lug nuts.
7. Damage caused by theuseofIncorrect hitch ball, pintle, orImproper hitching.
8. Loss oftime. Inconvenience, lossoftrailer use, rental orsubstitute equipment, loss ofrevenues, or

any other losses.
9. Damage orloss resulting from towing a trailer that exceeds the tow vehicle manufacturer's specific

towing limitations.
10. Any traveltime or expenses, such as food,fuel, lodging, etc., incunred to obtainservice.

Any expresswarranty notprovided herein, and anyremedy forbreach ofcontract which, butforthis
provision, might arise by Implication oroperation oflaw, ishereby excluded and disclaimed. The Implied
wan-anties for merchantability andoffitness for a particular purpose areexpressly limited toa term ofone
(1) year. Under no circumstances will Novae Coip. be liable topurchaser orany other person for any
special, incidental, orconsequential damages, whether arising outofa breach ofwan^nty, breach of
contract orotherwise. This wan^nty gives you specific legal rights andyou may have other rights which
vary from state to state.

Novae Corp. neither assumes nor authorizes any other person togive any other wan-anty onits behalf. This
warranty is not transferable fromthe original owner.



TIRE SAFETY

Everything Rides On It

The National Traffic Safety Administration (NHTSA) has published a brochure (DOT
HS 809 361) that discusses all aspects ofTire safety, as required by CFR 575.6. This
brochure is reproduced in part below. It can be obtained and downloaded from NHTSA,
free ofcharge, from the following web site:

http://www.nhtsa.gov/cars/rules/tiresafety/ridesonit/tires_index.html

Studies of tire safety show that maintaining proper tire pressure, observing tire and
vehicle load limits (not carrying more weight in your vehicle than your tires or vehicle
can safely handle), avoiding road hazards, and inspecting tires for cuts, slashes, and other
irregularities are the most important things you can do to avoid tire failure, such as tread
separation or blowout and flat tires. These actions, along with other care and maintenance
activities, can also:

• Improve vehicle handling
• Help protect you and others from avoidable breakdowns and accidents
• Improve ftiel economy
• Increase the life of your tires

The following information presents a comprehensive overview oftire safety, including
information on the following topics:

• Basic tire maintenance

• Uniform Tire Quality Grading System
• Fundamental characteristics oftires

• Tire safety tips

Use this information to make tire safety a regular part ofyour vehicle maintenance
routine. Recognize that the time you spend is minimal compared with the inconvenience
and safety consequences ofa flat tire or other tire failure.

Safety First-Basic Tire Maintenance

Properly maintained tires improve the steering, stopping, traction, and load-carrying
capability ofyour vehicle. Underinflated tires and overloaded vehicles are a major cause
of tire failure. Therefore, as mentioned above, to avoid flat tires and other types of tire
failure, you should maintain proper tire pressure, observe tire and vehicle load limits,
avoid road hazards, and regularly inspect your tires.



Finding Your Vehicle's Recommended Tire Pressure and
Load Limits

Tire infonnation placards andvehicle certification labels contain information on tires and
load limits. These labels indicate the vehicle manufacturer's information including:

• Recommended tire size

• Recommended tire inflation pressure
• Vehicle capacity weight (VCW-the maximum occupant and cargo weight a

vehicle is designedto carry)
• Front and rear gross axle weight ratings (GAWR- the maximum weight the axle

systems are designed to carry).

Both placards and certification labels arepermanently attached to the trailer near the left
front.

Understanding Tire Pressure and Load Limits
Tire inflation pressure is the level ofair in the tire that provides itwith load-carrying
capacity and affects the overall performance ofthe vehicle. The tire inflation pressure isa
number that indicates the amount ofair pressure- measured inpounds per square inch
(psi)-a tire requires to be properly inflated. (Youwill also find this number on the vehicle
information placard expressed in kilopascals (kPa), which is the metric measure used
internationally.)

Manufacturers ofpassenger vehicles and light trucks determine this number based on the
vehicle's design load limit, that is, the greatest amount ofweight avehicle can safely
carry andthevehicle's tire size. Theproper tire pressure for yourvehicle is referred to as
the "recommended cold inflation pressure." (Asyou will read below, it is difficult to
obtain tlie recommended tire pressure if your tires arenotcold.)

Because tires aredesigned to be used on more than onetypeof vehicle, tire
manufacturers list the "maximum permissible inflation pressure" on thetire sidewall.
This number is the greatest amount ofairpressure that should ever beput in the tire
under normal driving conditions.



Checking Tire Pressure

It is important to check your vehicle's tirepressure at least once a month for thefollowing
reasons:

• Most tires may naturally lose air over time.
• Tires can loseair suddenly ifyou driveover a pothole or otherobjector ifyou

strike the curb when parking.
• With radial tires, it is usually not possible to determine under inflation by visual

inspection.

For convenience, purchase a tire pressure gauge to keep in yourvehicle. Gauges can be
purchased at tire dealerships, auto supply stores, and other retail outlets.

The recommended tire inflationpressure that vehicle manufacturers provide reflects the
proper psiwhen a tire is cold. The term cold does not relate to theoutside temperature.
Rather, a cold tire is one that has not been driven on for at leastthree hours. When you
drive, your tires gelwarmer, causing the airpressure within them to increase. Therefore,
to get an accurate tire pressure reading, you must measure tire pressure whenthe tiresare
cold or compensate for the extra pressure in warm tires.

Steps for Maintaining Proper Tire Pressure
• Step 1: Locate therecommended tire pressure on thevehicle's tire information

placard or certification label.
• Step 2: Recordthe tire pressure of all tires.
• Step 3: If thetire pressure is too high in anyof the tires, slowly release airby

gently pressing on the tire valve stemwith the edge of your tiregauge until you
get to the correct pressure.

• Step 4; If the tire pressure is too low, note the difference between the measured
tire pressure andthe correct tire pressure. These "missing" pounds of pressure are
what you will need to add.

• Step 5: At a service station, add the missing pounds of air pressure to each tire
that is underinflated.

• Step 6: Check all the tiresto make sure theyhave thesame air pressure (except in
cases in which the front and rear tires are supposed to have different amounts of
pressure).

If youhavebeen driving yourvehicle and thinkthat a tire is underinflated, fill it to the
recommended cold inflation pressure indicated on your vehicle's tire informationplacard
or certificationlabel. While your tire may still be slightly underinflated due to the extra
pounds of pressure in the warm tire, it is saferto drive withair pressure that is slightly
lower than the vehicle manufacturer's recommended cold inflation pressure than to drive
witli a significantly underinflated tire. Since this is a temporary fix, don't forget to
recheck and adjust the tire's pressure when you can obtain a cold reading.
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Tire Size

To maintain tire safety, purchase new tires tliat are the same size asthe vehicle's original
tiresor another size recommended by the manufacturer. Lookat the tire information
placard orthe sidewall ofthe tire you are replacing to find this information. Ifyou have
any doubt about the correct size to choose, consult with the tire dealer.

Tire Tread

The tire tread provides the gripping action and traction that prevent your vehicle from
slipping orsliding, especially when theroad iswetor icy. In general, tires are notsafe
and should be replacedwhen the tread is worn downto 1/16ofan inch. Tires have built-
in tread wear indicators that letyou know when it is time to replace your tires. These
indicators are raised sections spaced intermittently inthe bottom ofthe tread grooves.
When they appear "even" with the outside ofthe tread, it is time toreplace your tires.
Another method forchecking tread depth is to place a penny in thetread with Lincoln's
head upside down and facing you. Ifyou can see the top ofLincoln's head, you are ready
for new tires.

Tire Balance and Wheel Alignment
To avoid vibration orshaking ofthe vehicle when atire rotates, the tire must be properly
balanced. This balance is achieved bypositioning weights onthewheel to counterbalance
heavy spots on the wheel-and-tire assembly. Awheel alignment adjusts the angles ofthe
wheels so that theyare positioned correctly relative to the vehicle's frame. This
adjustment maximizes the life ofyour tires and prevents your car from veering to the
ri^t orleft when driving ona straight, level road. These adjustments require special
equipment andshould be performed by a qualified technician.

Tire Rotation

Rotating tires from front to back and from side toside can reduce irregular wear (for
vehicles thathavetires that are all the samesize).

A Tire Rotation Example
For maximum mileage, rotate your tires every 5,000 miles.

Follow correct rotation patterns.

fieor and Pour-UJheel Drive

Vehicles

Front-UJheei Drive

Vehkles

FRONT
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Tire Repair

The proper repair ofa punctured tire requires a plug for the hole and a patch forthearea
inside the tirethat surrounds the puncture hole. Punctures through thetreadcanbe
repaired ifthey are not too large, but punctures to the sidewall should not berepaired.
Tires must be removedfromthe rim to be properly inspected before being pluggedand
patched.

Uniform Tire Quality Grading System (UTQGS)

Tohelp consumers compare a passenger cartire's tread wear rate, traction performance,
andtemperatui'e resistance, thefederal government requires tiremanufacturers to grade
tires in thesethreeareas. Thisgrading system, known as theUniform Tire Quality
Grading System, provides guidelines formaking relative comparisons when purchasing
new tires. You also can use this information to inquire about the quality of tires placed on
new vehicles.

Although thisrating system is very helpfiil when buying new tires, it is nota safety rating
orguarantee ofhow well a tire will perform orhow long it will last. Other factors such as
personal driving style, type ofcar, quality of the roads, and tiremaintenance habits have a
significant influence on your tire's performance andlongevity.

Tread weargrades are an indication of a tire'srelative wearrate. Thehigher the tread
wear number is, the longer it should takefor thetread to wear down. Forexample, a tire
grade of400 should wear twice as longasa tiregrade of 200.

Traction grades arean indication of a tire's ability to stop onwetpavement. A higher
graded tire should allow you to stop your caronwet roads ina shorter distance than a tire
witha lowergrade. Traction is graded fromhighest to lowest as "AA", "A", "B",and
"C".

Temperature grades arean indication of a tire's resistance toheat. Sustained high
temperature (forexample, driving longdistances inhotweather), can cause a tireto
deteriorate, leadingto blowouts and tread separation. Fromhighest to lowest,a tire's
resistance to heat is graded as "A", "B", or "C".

Tire Fundamentals

Federal lawrequirestire manufacturers to place standardized information on the sidewall
ofall tires. This information identifies and describes the fundamental characteristics of
the tire andalso provides a tire identification number for safety standard certification and
in case of a recall.



Information on Passenger Vehicle Tires
Please refer to the diagram below.
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The "P" indicates the tire is for passenger vehicles.

Next number

This three-digit number gives the width in millimeters ofthe tire from sidewall edge to
sidewall edge. In general, the largerthe number, the wider the tire.

Next number

This two-digit number, known as the aspect ratio, gives the tire's ratio ofheight to width.
Numbers of70 or lower indicate a short sidewall for improved steering response and
betteroverall handling on dry pavement.

The "R" stands for radial. Radial ply construction oftires has been the industry standard
for the past 20 years.

Next number

This two-digit number is the wheel orrim diameter in inches. If you change your wheel
size, you will have to purchase new tires to match the new wheel diameter.

Next number
This two- or three-digitnumber is the tire's load index. It is a measurement of how much
weight each tire can support. Note: You may not find this infonnation on all tires
because it is not required by law.

M+S

The "M+S" or"M/S" indicates that the tire has some mud and snow capability. Most
radial tires have these markings; hence, they have some mud and snow capability.

Speed Rating
The speedratingdenotesthe speedat which a tire is designed to be driven for extended
periods oftime. Please remember, no trailer is tobehauled atspeeds exceeding 60MPH.



U.S. DOT Tire Identification Number
This begins with the letters "DOT" and indicates that the tire meets all federal standards.
The next two numbers or letters are the plant code where it was manufactured, and the
last four numbers representthe week, and year the tire was built. For example,the
numbers 3197 means the 31st week of 1997. The other numbers are marketing codes
used at the manufacturer's discretion. This information is used to contact consumers if a
tire defect requires a recall.

Tire Ply Composition and Materials Used
The numberof plies indicates the number of layers of rubber-coated fabric in the tire. In
general,the greater the numberofplies, the more weight a tire can support. Tire
manufacturers also must indicate the materials in the tire, which include steel, nylon,
polyester, and others.

Maximum Load Rating
This number indicates the maximum load in kilograms and pounds that can be carried by
the tire.

Maximum Permissible Inflation Pressure
This number is the greatest amount of air pressure that should ever be put in the tire
under nontial driving conditions.

UTQGS Information

Tread wear Number

This number indicates the tire's wear rate. The higher the tread wear number is, the longer
it should take for the tread to wear down. For example, a tire graded 400 should last twice
as long as a tire graded 200.

Traction Letter
This letter indicates a tire's ability to stop on wet pavement. A higher graded tire should
allow you to stop your car on wet roads in a shorter distance than a tire with a lower
grade. Traction is graded from highest to lowest as "AA'V'A", "B", and "C".

Temperature Letter
This letter indicates a tire's resistance to heat. The temperature grade is for a tire that is
inflated properly and not overloaded. Excessive speed, under inflation or excessive
loading, either separately or in combination, can cause heat build-up and possible tire
failure. From highest to lowest, a tire's resistance to heat is graded as "A", "B", or "C".



Tire Safety Tips
Preventing Tire Damage

• Slow down if you have to goover a pothole or other object in the road.
• Do not run over curbs, and trynot to strike thecurb when parking.

Tire Safety Checklist

• Check tire pressure regularly (at least once a month), including the spare.
• Inspect tires for uneven wear patterns onthe tread, cracks, foreign objects, or

other signs ofwear ortrauma. Remove bits ofglass and other foreign objects
wedged in the tread.

• Make sureyourtire valves havevalve caps.
• Check tire pressure before going on a long trip.
• Donotoverload your vehicle. Check the tire information placard forthe

maximum recommended load for the vehicle.
• If you aretowing a trailer, remember thatsome of theweight of the loaded trailer

is transferred to the towingvehicle.

Reporting Safety Defects

If you believe that your vehicle has a defect that could cause a crash orcould cause injury ordeath, you
should immediately infomi theNational Highway Traffic Safety Administration (NHTSA) in addition to

notifyingNovae Corporation at 1-800-372-1755.

If NHTSA receives similar complaints, It may open aninvestigation, and if It finds that a safety defect exists
ina groupofvehicles, itmayordera recall and remedy campaign. However. NHTSA cannotbecome

involved inindividual problems between you, yourdealer, or Novae Corporation.

Tocontact NHTSA, you may eithercall the Vehicle Safety Hotline toll-free at 1-888-327-4236
(TTY: 1-800-424-9153), go to httD://www.safecar.qov.or write to:

Administrator
NHTSA

1200 New Jersey Avenue S.E.
Washington, DC 20590

You can also oBtain infomnation about motor vehicles safetyfrom httD://www.safecar.aov.



Sure-TracxM TrailerWarranty Registration Form

Date:Trailer Model;

Vehicle Identification Number (VIN):

Owners Name:

Street:

City, State Zip;

Primary Use:

Store and Location where purchased:

Store Representative:

Name:

Address:

City, State Zip:.

Phone Number:

Delivery Date;

Signature:

(FoW toconceal information, tapeclosed, affix postage and mail)

Novae Corp.
One Novae Parkway
Markle, IN 46770

PLACE

POSTAGE
HERE
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Introduction

Combining years of experience in the trailer frame and recreational vehicle industry w/ith the newest and
most innovative technology, Lippert Components, Inc. introduces its newest addition. The Axle and Running
Gear Division.

The following publication is designed to give the customer an easy-to-understand operation and service
manual to provide useful and important information. Thequality of the Lippert name and the finest
materials utilized in the production of the Axles and Running Gear provide you with hubs, brakes, drums
and spindles that make trailering and braking the finest in the industry.
Quality comes threefold in Lippert Components, Inc.
1. The finest quality materials.
2. The latest technology and design.
3. The quality standards maintained from materials to final assembly.
All three points provide the customer with the best product they can possibly buy and the satisfaction of
knowing they can trust the equipment on which they have spent their hard-earned money.
Lippert Components, Inc. thanks you for purchasing our Axles and Running Gear. When you speak of
Lippert Components, Inc., our quality stands beside you.

Safety Information

AWARNIN

The "WARNING" symbol above isa sign that a service or maintenance procedure has a safety riskinvolved
and may cause death or serious injury if not performed safely and within the parameters set forth in this
manual.

Always wear eye protection when performing service or maintenance to the vehicle. Other safety
equipment to consider would be hearing protection, gloves and possibly a full face shield, depending on
the nature of the service.

This manual provides general service and maintenance procedures. Manyvariables can change the
circumstances of the service procedure, i.e., the degree of difficulty involved In the service operation and the
ability level of the individual performing the operation. This manual cannot begin to plot out procedures for
every possibility, but will provide the general instructions for effectively servicing the vehicle. In the event
the skill level required is too high or the procedure too difficult, a certified technician should be consulted
before performing the necessary service. Failure to correctly service the vehicle may result in voiding the
warranty, inflicting injury or even death.
The owner's manual for your unit may have more procedures for service and maintenance.
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Break-In Period For Electric Drum Brakes

The break-in period is a typical phenomenon with drum brakes and especially electric drum brakes. Electric
drum brakes will require a break-in period to achieve full performance. This break-in period applies for new
axles and any time new brake shoes and/or magnets are installed as part of regular maintenance.
Lippert Components has found through extensive brake testing that the break-in period for our drum
brakes can range from 20 to 50 brake applications.
Brakes can be seated in by applying approximately 8-10 volts to the trailer brakes at an initial speed of
40 mph and allowing the truck/trailer combination to slow down to 20 or 25 mph. For best results do not
use truck brakes during this procedure. The trailer brakes will seat in faster by using them to stop both the
truck and trailer. The easiest method is to apply the trailer brakes using the manual activation lever located
on the in-cab brake controller. Care MUST be taken to not overheat the lining material, therefore brake
applications conducted at one-mile Intervals will suffice. The driver should fee! a noticeable difference in
the brake performance during this period, sometimes in as few as 10 applications. After 50 applications, the
brake lining material will be fully cured from the heat and develop close to 100% contact with the brake
drum surface.

This break-in period not only seats the shoe lining material but also seats in the brake electromagnets.
During the break-in period, the linings will wear at a faster rate than they do after they are seated in.

NOTE: Brakes should be manually adjusted after the first 200 miles of operation and periodically thereafter,
approx. 3,000 mile intervals.

Hubs/Drums/Bearings

Hub Removal

To remove the hub assembly for inspection, maintenance or service, follow the six (6) steps below:

III 111 I . Lift unit bythe frame and never the axleor suspension. Do not go under unit
unless it is properly supported by jack stands. Unsupported units can fall causing
death or serious injury.

1. Lift trailer and support it per manufacturer's requirements.
2. Remove the wheel.

3. Remove the grease cap by prying the edge out of the hub. Ifequipped with oil lubrication, unscrew oil
cap using a 2 VV socket (8K) or socket (10-12K). Let oil drain into pan.

4. Pull the cotter pin from the castle nut and remove the outer spindle nut.
5. Remove the spindle washer.
6. Pull the hub off the spindle. Do not let the outer bearing cone fall free of the assembly. The inner

bearing cone will be contained by the seal and will not fall out.

NOTE: Brakes may need to be adjusted or backed off to remove drum from spindle.

NOTE:A gear puller may be necessary to remove hub from spindle.
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Brake Drum Inspection

Tlie brai<eshoes contact the drum surface and the magnet contacts the armature. These surfaces are
subject to wear and should be inspected periodically.
The drum surface should be re-machined if wear is more than .030" or out of round by more than .015". The
drum should be replaced if scoring or wear is greater than .090".
The inner surface of the brake drum that contacts the brake magnet is the armature surface. Ifthe armature
surface is scored or worn unevenly, it should not be machined more than .030".The magnets should be
replaced whenever the armature surface is refaced and vice versa.

NOTE:Ensure that the wheel bearing cavities are clean and free of contamination before reinstalling
bearing and seals. Resurfacing procedures can produce metal chips and dust that can contaminate
the wheel bearings and cause failure.

L'!.JUmi J .MaklMrhiRe^bgrelEK

12.25" 12.340"

Bearing Inspection

Wash all grease and oil from the bearing cone using a suitable solvent. Drythe bearing with a clean, lint-free
cloth and inspect each roller completely. Ifany pitting, spalling, or corrosion is present, then the bearing
MUST be replaced. The bearing cup inside the hub MUST be inspected.
NOTE: Bearings MUST always be replaced in sets of one cone and one cup.

Always wear eye protection when servicing the axle, brakes, hubs, springs and
wheels. Failure to wear eye protection may result in serious injury.

Follow the procedure below to replace the bearing cup:
1. Place hub on a flat surface with bearing cup on the bottom.
2. With brass drift punch, lightly tap around the small end of the cup to push it out.
3. Clean the hub bore. Replace the cup by tapping it back in with the brass drift punch. Cup should be

seated against the retaining shoulder in the hub.

NOTE:Consult Bearing Replacement Chart for proper replacement bearings.

NOTE: Replacing the bearing cup is a very precise process. The cup MUSTbe perfectly seated when
replaced. Ifthe cup is not seated correctly, damage to the assembly may not be covered by the
warranty. Consult Lippert Components, Inc. prior to replacing bearing and bearing cup. The trailer
should be taken to a certified service center for this work to be done.

Do not mix Lithium, calcium, sodium or barium complex greases. Chemical
compatibility problems may occur. Ifyou are changing from one chemical grease
to another, be sure all old grease is removed prior to applying new grease. If
the old grease is not removed completely, chemical compatibility may result in
component failure or damage.
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Bearing Lubrication - Grease

Bearing grease should be replaced every 12,000 miles or 12 months, whichever comes first. Remove all
old grease from wheel hub and bearings first. Bearings should be packed by machine ifpossible. Packing
bearings by machine Is preferable; however, packing by hand is a viable alternative.
Follow these procedures to repack bearings by hand:
1. Place grease into the palm of your hand (Fig. 1).
2. Press widest end of bearing into the outer edge of the grease pile, forcing grease into the inner area of

the bearing between two adjacent rollers (Fig. 2).
3. Repeat this process while turning bearing from roller to roller until all rollers are coated.
4. Apply a light coat of grease into the bearing cup surface.
5. Reassemble bearing into cup.

Rev: 08.25.2015

Recommended Wheel Bearing Grease Specifications

Thickener Type

Dropping Point

Consistency

Additives

Base Oil

Base Oil Viscosity

Viscosity Index

Pour Point

Mobil Oil

Exxon/Standard

Kendal Refining Co.

Ashland Oil Co.

Pennzoil Prod. Co.

Lithium Complex
230°C (446°F) Minimum
NLGINo.2
EP, Corrosion, & Oxidation Inhibitors

Solvent Refined Petroleum Oil
@40°C (104°F) 1SOcSt (695 SUS) Minimum

80 Minimum

-10®C (14°F) Minimum

Approved Sources
Mobilgrease HP
Ronex MP

Kendall L-427
Valvoline Val-plex EP Grease
Premium Wheel Bearing Grease 707L
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Sea! Inspection and Reolacement

Always check the seal to make sure that it is not damaged, nicked, cracked or torn and is in good working
order. Ifthere is any question of condition, replace the seal.
Procedure to replace seal:
1. Pull seal from the hub with a seal puller. Never push the seal out with the bearing. The bearing may get

damaged.
2. Apply a PERMATEX sealant to the outside of the new seal.

NOTE: Do not use PERMATEX on rubber encased seals.

3. Tap the new seal into place using a clean, hardwood block (Fig.3).

NOTE:When installing a new oil seal, be sure side marked "AIR SIDE" is away from bearing cone.

Bearinq AdiustnriGnt/Hub Reolacement

To adjust bearings or replace removed hub, follow procedures below:
1. Place hub, bearing, washers and castle nut back on axle spindle in the reverse order from which they

were removed. Castle nut should be torqued to 50 ft.-lb. Hub will rotate during this process.
2. Loosen castle nut to back off the torque.
3. Tighten castle nut finger tight until snug.
4. Insert cotter pin. Ifcotter pin does not line up with hole, back castle nut up slightly until pin can be

inserted (Fig. 4).
5. Bend cotter pin over to lock nut in place. Nut should be free to move with only the cotter pin keeping

it in place.
6. Tighten screw In cap to 25 ft-lbs.
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Lubrication

Bearing Lubrication - Oil

Your axle bearings are lubricated with a SAE 80-90W hypoid gear oil. Periodically check and refill the hub as
necessary to the level indicated on the clear plastic oil cap. The oil can be filled through the cap by removing
the rubber plug. In order to check oil level, do so after unit has been parked for a few minutes.

Recommended Oil Lube for axle bearings:
Oil designation: SAE 90, SAE 80W-90, SAE 75W-90

Union Oil Co.

Exxon Co.

Mobil Oil

Pennzoil Co.

Approved Sources

Unocal MP Gear Lube

Gear Oil GX 80W-90

Mobillube SHC75W-90

Gear Plus 80W-90 GL-5

Gear Plus Super 75W-90

Oil Cap and Oil Seal

The clear plastic oil cap should be tightened to 25 ft-lbs. Over-tightening can damage the sealing o-ring and
cause an oil leak.

In order to remove hub/rotor assembly a gear puller may be required. The oil seal is a 2 part seal where the
insidediameter of the seal presses onto the spindle journal and the outside diameter of the seal presses Into
the hub bore. Therefore a gear puller is the most efficient way to remove hub from spindle. A new oil seal
MUSTbe installed before reassembly or the old seal will leak upon re-installation and use. When reinstalling
a new oil seal, be sure to correctly orient the seal. Most are marked "AIR SIDE." This side MUST not be placed
towards the oil and bearing or it will fail in service. Install new seal using a block of wood and hammer to
drive the seal in the seal bore square until the outer face of the seal is flush with the seal bore face. Do not
use permatex on rubber encased oil seals.
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Periodic Bearing Inspection

A physical bearing inspection should be conducted every 15,000 miles. An inspection of the bearing
condition can detect early bearing issues. Upon inspection, bearings should look brand new and can be
reassembled and used if in this condition. Ifdiscoloration, pitting, corrosion, flat spots or some abnormal
condition is observed, the bearing and race should be replaced at the same time. Bearings are available at
auto part stores, see components pages (27-36) for part numbers.

Soindle Nut Adjustment

The proper method to assemble the spindle nut is as follows:
1. After hub installation onto spindle, install outer bearing.
2. Install spindle washer and thread on spindle nut with slots facing outward.
3. Tighten spindle nut with a pair of slip joint pliers to approx 50 ft-lbs.
4. Back off torque usually 14 turn so that you can finger tighten the spindle nut.
5. Finger tighten, drop cotter pin through slot and hole in spindle. Ifslot in nut does not align with hole in

spindle, back nut off until it does, never tighten past finger tight.
6. Bend legs over end of spindle and be sure legs do not interfere with oil cap upon reassembly.

Disc Brake Option

Disc Brake Pads

Disc brake pads are available through auto part stores. Brake pads are a consumable item so be sure to
visually check pads every 3,000 miles. Be sure to also check rotor surfaces visually when you are checking
the brake pads. Deep groves developing on one or both rotor surfaces can indicate a callper piston, slider
bolt or residua! pressure problem if this ever occurs. Brake rotors should be turned when disc brake pads are
replaced.

iJisc Brake Callper

The proper mounting torque for the disc brake caliper mounting bolts is 40-50 ft-lbs. Ifthese are removed
for servicing the brake system, add blue thread locking compound to the threaded area of the bolt at time
of reassembly. Also lubricate the inside of caliper bushings that the slider bolts go through. Be sure to only
use silicone based grease. The rubber bushings are not compatible with petroleum-based greases.
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Electric Brakes

The basic structure of the Electric Brakes on your trailer will resemble the brakes on your car or tow vehicle,
with one major difference; your trailer Implements an ElectricActuation system and your tow vehicle utilizes
a hydraulic system. The Electric Braking System operates in the following order of steps: (Refer to the Electric
Braking System Diagram and the brake diagram below to follow along.)
1. Electric current is supplied to the trailer's braking system when the tow vehicle's brakes are applied.
2. From the tow vehicle's battery, the electricity flows to the brake's electromagnet.
3. When energized the magnets are attracted to the rotating surface of the drums.
4. This moves the actuating levers in the direction the drums are turning.
5. The actuating cam at the end of the shoe forces the primary shoe out to the drum surface.
6. The force of the primary shoe actuates the secondary shoe to contact the drum.
7. The force applied to the brake drum can be Increased by elevating the current flow to the magnet.
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Callout Description

A Primary Shoe
B Actuating Lever
C Adjuster
D Magnet
E Adjusting Spring

F Secondary Shoe

G Retracting Spring

• lu. • • • •; •.
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How To Use Lippert Electric Brakes Properly

The Lippert Components, Inc. Electric Braking System issynchronized with the tow vehiclebrakes. Never
attempt to stop the combined load of the tow vehicle and the trailer by using either the tow vehicle brakes
or the trailer brakes only. They are designed to work together.

. Small manual adjustments may occasionallybe necessary to accommodate changing loads and driving
conditions.Synchronization of tow vehicleto trailer brakingcan only be accomplished by road testing.
Locking up, excessive grab, or delayed application isquite often due to the lackof synchronization between
the tow vehicle and the trailerbeing towed. High voltage (2V+), Low voltage (2V-) or improperly adjusted
brakes are the most common causes of these problems and can be easilyremedied.
Priorto any adjustments, your trailer brakes should be burnished-in by applying the brakes 20-30 times
with a 20 m.p.h. decrease in speed, e.g. 40 m.p.h. to 20 m.p.h.Allow ample time for brakes to cool between
application. Thisallows the brake shoes and magnets to begin seating to the brake drum.

Trail^rAMWiiaugje^hai^Y- I

Number of [ ILehcfthpilRUh!

16 Ga Stranded Copper 1 N/A

14 Ga Stranded Copper 2
Under 30ft. (9.1m) from
hitch to center of axles

12 Ga Stranded Copper 2or3
Over 30ft. (9.1 m) from
hitch to center of axles

General Maintenance - Electric Brakes

Brake Adjustment

AGtUTI0i
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Prior to testing or adjusting brakes, be sure area is clear of any persons and
vehicles. Failure to perform test in a clear area may result in death or serious
injury.

Lippert Components, Inc. Electric Brakesare automatic adjust only. Ifmanual adjusting is needed, the
following 6-step procedure can be utilized. The brakes should be adjusted in the following manner:
1. Jack up trailer and secure on adequate capacity jack stands. Follow trailer manufacturer's

recommendations for lifting and supporting the unit. Makesure the wheel and drum rotates freely.

Lift unit by frame and never the axle or suspension. Do not go under unit unless
it is properly supported by jack stands. Unsupported units can fall causing death
or serious injury.

2. Remove the adjusting hole cover from the adjusting slot on the bottom of the brake backing plate.
3. With a screwdriver or standard adjusting tool, rotate the starwheel of the adjuster assembly to expand

the brake shoes. Adjust the brake shoes out until the pressure of the linings against the drum makes
the wheel very difficult to turn.

4. Then rotate the starwheel in the opposite direction until the wheel turns freely with a slight lining drag.

NOTE:Asecond screwdriver will be needed to push the auto adjusting lever away from the adjuster
starwheel so that the starwheel can be rotated backwards.

5. Replace the adjusting hole cover and lower the wheel to the ground.
6. Repeat the above procedure on all brakes. For best results, the brakes should all be set at the same

clearance.
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Lubricate Brakes

Prior to reassembling the brake drum assembly, remember to apply a light film of white grease or an anti-
seize compound on the brake anchor pin, the actuating arm bushing and pin, and the areas on the backing
plate that are in contact with the brake shoes and magnet lever arm. In addition, apply a light film of grease
on the actuating block mounted on the actuating arm.

Clean and Inspect Brakes

In the event the braking system encounters symptoms of improper application or failure, immediate
inspection and service MUST be implemented. During normal use, servicing the braking system once a year
is considered normal. Increased usage will require service on a regulated schedule based on 3000-6000 mile
increments. As magnets and shoes become worn, they need to be changed to maintain maximum braking
capability.
Be sure, when disassembling brakes for cleaning, to clean the backing plate, magnet arm, magnet and
shoes. Also, make sure that any and all parts removed for cleaning are placed back into the same brake drum
assembly. This is also an excellent time to check for parts that have become loose or worn.

Potential Asbestos Dust Hazard.

Older brake linings have the potential to contain asbestos dust, which has been linked to serious or fatal
illnesses. Certain precautions MUSTbe taken when servicing brakes:
1. Avoid creating and/or breathing any brake dust.
2. Do not machine, file, or grind the brake linings.
3. Remove with a damp brush or cloth. Dry brushing or compressed air will cause the dust particles to

become airborne.

Magnets

This electric braking system utilizes an electromagnet to actuate the brake shoes. These high-quality
magnets provide superior force and friction to safely and effectively stop the trailer. These magnets should
be Inspected and serviced on the same schedule as the rest of the axle system, at least once a year for
normal use and more often if the trailer is used extensively. Abnormal or uneven wear is a sign that the
magnet needs to be replaced. Check the surface of the magnet with a straight edge to check for uneven
wear. The surface of the magnet should be completely flat.
Ifthe magnet's coil is exposed In any way, even if normal wear is evident, the magnets should be replaced
immediately. Ifthe electromagnets are replaced, the drum armature surface should also be refaced. If
a magnet is replaced on one side of an axle, it Is recommended that the magnet on the opposite brake
assembly also be replaced to ensure even braking capacity.
Figure 6 (Page 14) shows an Electro-Magnet with little or no wear. Ifthere are any pronounced gaps on the
surface of the Electro-Magnet, the magnet should be replaced.
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Shoes and Linings

Linings should be replaced if the material is worn to Me" or less. Shoes should also be replaced if they
become contaminated with grease or oil or have become scored, pitted or gouged. Heat cracks are normal

^ and rarely require attention. When replacing shoes, both shoes on the same brake and the brakes on the
same axle should all be replaced at the same time, once again ensuring even braking capacity.
After replacing shoes and linings, your trailer brakes should be burnished-in by applying the brakes 20-30
times with a 20 mph decrease in speed, e.g. 40 mph to 20 mph. Allow ample time for brakes to cool between
application. This allows the brake shoes and magnets to begin seating to the brake drum.

Axle and Suspension Installation

The single most important portion of axle installation is parallel alignment of the trailer axle{s) to the tow
vehicle or drive axle(s). Parallel installation allows for correct and safe control, prolonged tread life and will
all but eliminate dog-tracking. Proper alignment is most readily achieved by measuring from the center of
the trailer king pin tothecenter of each end of the axles.
Lippert Components, Inc. tubular axles are made of high strength steel to prevent metal fatigue and provide
the best possible welding conditions. The round tubular axles allow for even and uniform structure.

A CAUTION
Always wear eye protection when servicing the axle, brakes, hubs, springs and
wheels. Failure to wear eye protection may result in serious injury.

Suspension Systems

The suspension systems incorporated Into Lippert Component, Inc. axles are designed to provide the
following benefits:
1. Attach the axle to the trailer.

2. Dampen the effects of road shock.
3. Provide stability to the trailer.
All Lippert suspension systems are available in single and multiple axle configurations. For specific or
custom applications, please contact Lippert Components, Inc. Axle Division.
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Double-Eye Leaf Springs

Double-eye leaf springs have eyes at either end of the spring assembly with nylon bushings to assist in
preventing wear. U-bolts hold the springs to the axle with a plate.
The articulation of this suspension occurs when the eyes rotate on the wear surfaces provided in eyes of the
springs and on the equalizers. This suspension is also available in single and multiple axle configurations.
In trailers with 2 or more axles, the additional movement Is maintained by an equalizer. This feature allows
for even load handling from axle to axle.
Double-eye suspension systems are available on 8,000 lb. axles. Tandem and triple axle mounting kits are
available for both 33" and 35" axle spacing.

Slipper springs have a loop eye formed on one end and a reverse radius on the other. The front eye is
secured to either the front hanger or rear of the equalizer with a bolt and nut. The slipper end rides against a
wear block located in either the front of the equalizer or the rear hanger.
A keeper bolt or strap is placed under the slipper end to contain spring when the trailer is lifted off the
ground. 8Ktandem and triple axle attaching kits are available for both 33.5" and 36" axle spacing. 10Kand
12K tandem and triple axle kits are also available for 42.25" or 48.25" axle spacing.

Center Hanger

Front Hanger Rear Hanger

Shackle Bolts

Tie P ate Equalizer
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Inspection

All the components of your suspension system should be visually inspected for signs of w/ear, damage or
loose fasteners at least every 6,000 miles. When replacing or tightening loose fasteners, consult the torque
specs below for correct torque values.

Equalizer and Spring Eye Nut Torque Specifications

Bolt Type Torque

®/^6" 8K U-Bolt Nuts 90 ft-lbs

5/8" 10K U-BoltNuts 95 ft-lbs

5/8" 12KU-BoltNuts 115 ft-lbs

yie" Shoulder Bolts 35 ft-lbs

®/i6" Non-Shoulder Bolts Snug

10Kand 12KSpring Eye Bolt 200 ft-lbs

1OK and 12KCenter Hanger/Equalizer Bolt 300 ft-lbs

Keeper Bolt

Worn spring eye bushings or sagging or broken springs should be replaced using the following method:
1. Support the trailer with the wheels just off the ground. Follow the trailer manufacturer's

recommendations for lifting and supporting the unit.
2. After the unit is properly supported, place a suitable block under the axle tube near the end to be

repaired. This block is to support the weight of the axle only so that suspension components can be
serviced or replaced.

3. Disassemble the U-bolts, nuts, and tie plates.
4. Remove the spring eye bolts and the spring.
5. Ifthe spring eye bushings are to be replaced, press out the old bushing by hand or tapping out with a

punch.
6. Free-floating nylon bushing needs no lubrication. Press the new bushing into the spring eye by hand

or gently tapping it in with a bounceless rubber or plastic mallet.
7. Reinstall repaired or replaced components in reverse order.

NOTE: For multiple axle units, the weight of each axle MUSTbe supported as outlined in Step 2 before
disassembly of any component of the suspension system.

I Lift unit by theframe and never theaxle orsuspension. Do notgounder unit
ikWARNINGI unless it is properly supported by jack stands. Unsupported units can fall causing

death or serious injury.

A CAUTION
Always wear eye protection when servicing the axle, brakes, hubs, springs and
wheels. Failure to wear eye protection may result in serious injury.

Ifthe equalizer or equalizer bushings MUST be replaced, follow the instructions above for lifting and
supporting the trailer unit and then proceed as follows:
1. With both axles blocked up, remove the spring eyebolt, keeper bolt, and equalizer bolt from the

equalizer to be repaired or replaced.
2. Press the old nylon bushing out of the equalizer.
3. Reassemble in reverse order.
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Suspension Replacement

1. Make sure springs are on straight. Align spring eyes to front hanger. Insert spring eye bolts but do not
torque at this point.

2. Assemble springs into equalizer.
3. After leveling equalizer to frame, torque equalizer nuts and spring eye nuts.

Adjustable Spring Seats

The procedure for setting adjustable spring seats can be found on LIP Sheet 0226, which is available on the
Lippert Components Customer Service website: http://lci 1.com/images/support/lipsheet/0226.pdf

Wheels

Wheel Selection

When specifying or replacing your trailer wheels it is Important that the wheels, tires, and axle are properly
matched. The following characteristics are extremely important and should be thoroughly checked when
replacement wheels are considered:
1. Bolt Circle. Wheels have many bolt circle variations and some are so close that it could be possible to

attach an Inappropriate wheel that does not match the axle hub.
2. Capacity. Wheel load capacity should match tire and trailer max. load ratings.
3. Offset. The relationship of the center line of the tire to the hub face of the axle should match any

replacement. Failure to match offset may result in reducing the carrying capacity of your axle.
4. Rim Contour. Replacement wheels should be direct replacements to match the rim contour.

... fa"ii7tTii.iT|-iTVii contours suggested by manufacturer. Failure to use correct rim
JiWrCRNlNQ contour may cause dramatic separation oftireand wheel and could cause death

or serious injury.

A \Ai APMiKirfcl Attempting to modify or repair a wheel cancauseunsafe conditions that may
result in an explosion. Air pressure on a weakened or cracked rim can cause
death or serious injury.
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Torque Requirements

It is extremely important to apply and maintain proper wheel mounting torque on your trailer axle. Torque
wrenches assure the proper amount of torque is being applied to a fastener. Use no other method to torque

K fasteners.

Proper and accurate torque MUST be maintained to prevent wheels from
loosening/ studs from cracking and/or breaking or other possible hazardous
breakage resulting in death or serious injury.

Be sure to use only the fasteners matched to the cone angle of your wheel (usually 60®or 90°).The proper
procedure for attaching your wheels is as follows:
1. Start all bolts or nuts by hand to prevent cross threading.
2. Tighten bolts or nuts in the following sequence (see Wheel Torque Requirement Chart below).
3. Tightening fasteners should be done in stages. Follow the recommended sequence (Fig. 8), tighten

fasteners per wheel torque requirements chart below.
4. Wheel nuts/bolts should be torqued before first road use and after each wheel removal. Check and

re-torque after the 10 and 25 miles and again at 50 miles. A periodic check during regular service is
recommended.

Wheel Torque Requirement Chart

Stud SizeWhee Size
1st Stage

Torque Sequence

2nd Stage 3rd Stage

20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

16.5" X 6.75" 20-25 ft-lbs 50-60 ft-lbs 90-120 ft-lbs

20-25 ft-lbs 60-70 ft-lbs 120-130 ft-lbs

16.5" x 6.75" 20-25 ft-lbs 60-70 ft-lbs 120-130 ft-lbs

16" Dual and 17.5" Cone Nut 50-60 ft-!bs 100-120 ft-lbs 190-210 ft-lbs

16" Dual and 17.5" Flange Nut 50-60 ft-lbs 150-200 ft-lbs 275-325 ft-lbs

14.5" Demount 95 ft-lbsTighten sequentially to 85-



Tires

Prior to mounting tires onto wlieels, be sure the rim size and contour are approved by the Tire and Rim
Association Yearbool< or the tire manufacturers catalog. In addition, confirm that the tire will carry the rated
load. Ifthe load is not evenly distributed on all tires, use the tire rated for the heaviest wheel position.
The Rubber Manufacturers Association or the tire manufacturers guidelines should be consulted for
mounting procedures.
Tire inflation pressure is the most important factor in tire life. Tire pressure should always be what is
recommended by the manufacturer for the load. Always check pressure cold before operation. DO NOT
bleed air from tires when they are hot. Check inflation pressure weekly during use to insure maximum tire
and tread life.

The following tire wear diagnostic chart will help you pinpoint the causes and solutions of tire wear
problems.

NOTE:Tire wear should be checked frequently because once a wear pattern becomes firmly established in a
tire it is difficult to stop, even if the underlying cause is corrected.

Problem

Center Wear

Edge Wear

Side Wear

Toe Wear

Cupping

Flat Spots
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Probable Cause

Over-inflation

Under-inflation

Loss of camber or overloading

Incorrect Toe-in

Out-of-balance

Wheel lockup and tire skidding

—-—-I
.-rarw- . ^ ICor/^cjLjyeAd:lAn.-

Adjust pressure to particular load
per tire catalog.

Adjust pressure to particular load
per tire catalog.

Make sure load does exceed

axle rating. Call Lippert Service &
Warranty to advise.

Call Lippert Service &Warranty to
advise.

Check bearing adjustment and
balance tires.

Avoid sudden stop if possible and
adjust brakes.
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Introduction To Troubleshooting

Thefollowing section is a guideline for ensuring operation of your braking system. Thesafety of you, those
traveling with you and those sharing the road is paramount and it starts with the ability to safely stop the
tow vehicle and the towed vehicle.

Troubleshooting

Most brake malfunctions can be corrected by utilizing the Troubleshooting Chart on the next page.
Mechanical failure isthe most common form of malfunction, however, ifthe brake system fails and it's not
mechanical, it is usuallyelectrical. AVoltmeter and Ammeter are essential tools to diagnose these problems.
Mechanical problems are mostly self-evident; something is bent or broken. Consult the troubleshooting
chart on Page 21 to determine the probable cause and corrective actions for a variety of issues with the
braking system.
Remember to use only Lippert Components, Inc. replacement parts on these systems. Consult the Limited
Warranty or call our Service Department for any other related issues.

Measuring Voltage

The Braking System voltage is measured at the two lead wires of the magnet on any brake. Use the pin
probes inserted through the insulation of the lead wires.To ensure that the battery is indicating a full
charge, the towing vehicle engine should be running with the trailer coupler connected when checking the
voltage.
Voltage in the system should begin at 0 volts and, as the brake pedal of the tow vehicle isapplied, voltage
will gradually increase to about 12 volts. Ifthe system does not indicate at least 12 volts, problems may
occur in the wiring of the system, the battery or alternator of the tow vehicle.
When the brakes are applied, a gradual increase in voltage is preferable to a quick increase to 12 volts. A

^ gradual increase in voltage ensures smooth andfirm trailer braking. Aquick increase In voltage will cause
the braking system to feel like the trailer isgrabbing too quickly.
Taking a Voltage reading is usually done with probes inserted into the wire connector (Fig. 9).
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Troubleshootinq Chart

Problem

No brakes

Weak brakes

Locking brakes

Intermittent brakes

Brakes pull to one
side

Harsh brakes

Noisy brakes

Surging brakes

Dragging brakes

Probable Cause

Open circuits

Short circuits

Severe under-adjustment

Grease or oil on magnets or linings

Corroded connections

Worn linings or magnets

Scored or grooved brake drums

Improper synchronization

Under-adjustment

Glazed Linings

Under-adjustment

Improper synchronization

Loose, bent or broken brake components

Out-of-round brake drums

Insufficient wheel load

Broken wires

Loose connections

Faulty ground

Wrong magnet lead wire color

Incorrect adjustment

Grease or oil on linings or magnets

Broken wires

Bad connections

Under-adjustment

Improper synchronization

Under-adjustment

Lack of lubrication

Broken component

Incorrect brake components

Grease or oil on linings or magnets

Out-of-round or cracked brake drums

Over-adjustment

Out-of-round brake drums

Incorrect brake components

Loose, bent or broken brake components

Faulty breakaway switch

Loose wheel bearing adjustment

Bent spindle

Find and correct

Test and correct

Adjust brakes

Clean or replace

Clean and correct cause of corrosion

Replace

Machine or replace

Correct

Adjust brakes

Re-burnish or replace

Adjust

Correct

Test and correct

Machine or replace

Adjust system resistor and synchronize

Test and correct

Repair or replace

Find and repair

Adjust

Correct

Clean or replace

Find and repair

Find and repair

Adjust

Correct

Adjust

Lubricate

Replace component

Correct

Clean or replace

Machine or replace

Readjust

Machine or replace

Replace

Replace

Repair or replace

Adjust

Replace axle

NOTE: Ifall trailer lights and brakes do not work, check your wiring plug connection and make sure the ball
is making solid contact with the coupler (that Is how a trailer Is grounded). Too much grease or not
using dielectric grease on the ball and coupler can cause this to happen.
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Measuring Amperage

The Braking System amperage is the amount of current flowing through the system when all magnets have
been energized. The amperage will change proportionately with the voltage. To ensure that the battery is
indicating a full charge, the towing vehicle engine should be running with the trailer coupler connected
when checking the voltage.
Ifa resistor is used in the brake system, it MUSTbe set at zero or bypassed completely to obtain the
maximum amperage reading. Individual amperage draw can be measured by inserting the ammeter in the
line at the magnet you want to check. Disconnect one of the magnet lead wire connectors and attach the
ammeter between the two wires. Consult Amperage Chart on the next page for normal amp readings.
Make sure that the wires are properly reconnected and sealed after testing is completed.
Testing for Amperage can be done with probes (Fig. 10) or alligator clips on the leads or an amp clamp
(Fig. 11).

i
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Amperage Chart

; Ampis/fMadnet, j 1 Sfx>igi^| j
3.0 6.0 12.0 18.0

Lowor no voltage are the most common problem with the Braking System. Amperage at the brakes is also
a relatively common issue.

Common causes of these conditions are:

1. Low quality electrical connections
2. Open circuits
3. Insufficient wire gauge
4. Broken wires

5. Blown fuses (fusing of brakes is not recommended)
6. Short circuits (indicated by high amperage)

Possible causes of shorts are:

1. Shorted magnet coils
2. Bare wires contacting a grounded object

Finding the cause of a short circuit in the system is done by isolating one section at a time. Ifthe high
amperage reading drops to zero by unplugging the trailer, then the short is in the trailer. Ifthe amperage
reading remains high with all the brake magnets disconnected, the short is in the trailer wiring.
All electrical troubleshooting procedures should start at the controller. Most complaints regarding brake
harshness or malfunction are traceable to improperly adjusted or nonfunctional controllers. See your
controller manufacturer's data for proper adjustment and testing procedures. For best results, all the
connection points in the brake wiring should be sealed to prevent corrosion. Loose or corroded connectors
will cause an increase in resistance which reduces the voltage available for the brake magnets.
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Maintenance Schedule

^ -
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Weekly/
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Brakes
Test that they're

operational.
At Every Use

Breakaway
System

Check battery charge
and switch operation.

At Every Use

Brake

Adjustment
Adjust to proper

operating clearance. ♦

Brake

Magnets
Inspect for wear and

current draw.
♦

Brake Linings
Inspect for wear or

contamination.
♦

Brake

Controller

Check for correct

amperage and
modulation.

♦

Trailer Brake

Wiring
Inspect wiring for

bare spots, fray, etc. ♦

Hub/Drum
Inspect for abnormal

wear or scoring. ♦

Wheel

Bearing

Inspect for corrosion
or wear. Clean and

repack.
♦

Seals
Inspect for leakage.
Replace if removed.

Springs
Inspect for wear, loss

of arch.
♦

Suspension
Parts

Inspect for bending,
loose fasteners, wear.

♦

Hangers Inspect welds. ♦

Wheel Nuts

and Bolts

Tighten to specified
torque values. ♦

Wheels
Inspect for cracks,

dents, or distortion.
♦

Tire Inflation

Pressure

Inflated tires to mfg's.
specifications. ♦

Tire

Condition

Inspect for cuts, wear,
bulging, etc. ♦
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storage

Storage Preparation

Ifyour trailer Is to be stored for an extended period oftime, the trailer will need to be prepared prior to
going into storage. Follow these guidelines to set up your trailer for storage:
1. Ifthe trailer has an emergency breakaway battery, remove it and store it inside, out of the weather.

Charge the battery at least every 90 days.
2. Jack up the trailer and place jack stands under the trailer frame so that the weight will be off the tires.

Follow trailer manufacturer's guidelines to lift and support the trailer.
3. Lubricate mechanical moving parts such as the hitch, and suspension parts, that are exposed to the

weather.

4. 4. In the case of boat trailer axles that are subject to repeated immersion, remove brake drums; clean,
dry and re-lubricate moving brake components; inspect bearings - clean and re-lubricate.

• ^ Lift unit bythe frame and neverthe axleor suspension. Do not go under unit
unless it is properly supported by jack stands. Unsupported units can fall causing
death or serious injury.

Extended Storage Inspection Procedures

Trailer should remain on jack stands during this procedure:
1. Remove all wheels and hubs or brake drums. Reinstall drum to same spindle and brake from which it

was removed.

2. Inspect suspension for wear.
3. Check tightness of hanger bolt, shackle bolt, and U-bolt nuts of the suspension for correct torque.
4. Check brake linings, brake drums and armature faces for excessive wear, scoring, damage or corrosion.
5. Check brake magnets with an ohmmeter.The magnets should check 3.2 ohms. Ifshorted or worn

excessively, they MUST be replaced.
6. Lubricate all brake moving parts using a high temperature brake lubricant.
7. Remove any rust from braking surface and armature surface of drums with fine emery paper or crocus

cloth. Be sure to protect bearings from contaminating dust.
8. Inspect oil or grease seals for wear or nicks. Replace if necessary.
9. Lubricate hub bearings.
10. Reinstall hubs and adjust bearings.
11. Mount and tighten wheels.

NOTE: Avoid getting any grease or oil on brake linings and pads or magnet surfaces.
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Trip Preparation Checklist

The following checklist offers several guidelines to prolonging the quality of your running gear and will
^ provide trustworthy and safe trailering for years to come.

Using the following checklist before starting a trip with your trailer is highly recommended. Allow plenty of
time prior to any trip for any service or repairs that may need to be done before using the trailer.
1. Maintenance schedule should be current.

2. Inspect hitch for corrosion, lubrication and wear.
3. Inspect safety chains for rust and wear. Engage chains and breakaway switch actuating chain securely.

Breakaway battery should be fully charged.
4. Electronic coupler MUST be secure. Run check on all lights and brake engagement and

synchronization.
5. Load trailer with 10% of total weight on the hitch end of trailer. Smaller trailers'front end load should

be increased to 15%.

6. DO NOT OVERLOAD! Consult your trailers i.d. plate for gross vehicle weight restrictions.
7. Tires should be inflated to manufacturer's specs. Inspect tires for any damage or wear.
8. Inspect lug nuts/bolts. All should be torqued to spec. (See Page 17 for specs).
9. Check torque of hanger bolt, shackle bolt, and U-bolt nuts on suspension.
10. Check that your trailer is towing level. Adjust hitch height if necessary to level trailer.

CUSTOMER SERVICE - TRAILER

PLANT #39

1902 W. SAMPLE ST.

SOUTH BEND, IN 46619

PH: (574)312-6425

FAX: (574) 534-7161
E-MAIL: trailerwarranty@lci1.com

WEBSITE: www.lcil .com

Lippert Components MUST be notified of all Issues prior to work being performed. For the quickest and
most efficient response, Lippert Service &Warranty can be reached via e-mail attrailerwarranty@lci1.com.

Submissions should include full unit info including full VIN, Model, Date of Mfr, Date of Purchase and
Retail Owner name or by filling out the Repair Request Form. The Repair Request Form and other

service forms can be found online in addition to all owners manuals and informational publications.
See specific web addresses below.

Rev: 08.25.2015

ONLINE MANUALS, TECHNICAL INFORMATION & SERVICE FORMS

To find manuals, technical information, and service forms, please visit
www.lci1.com/customerservice
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Callout

A

Rev; 08.25.2015

-LB AXLE WHEEL END COMPONENTS

Part#

122255

27122Z

2772231

122081

179660

129752

168687

183804

2772\S

122075

176321

134581

175704

175705

2772101

2772121

242080

347627

276712

124287

122066

122088

AXLES AND SUSPENSION

LorM

Description ^^

Grease Zerk (Lubed)

Oil Cap, Clear

Oil Cap, Black

Spindle Nut; 1" -14

Spindle Washer; 1.06 x 2.00 CD

Outer Bearing Cone (02475)

Outer Bearing Cup (02420)

Rubber Cap Plug

0-Ring

Cotter Pin; .120" X 1.75"

Flanged Wheel Nut; % -18

Cone Wheel Nut; Vie" -18-60®

Stud;yi6"-18GR8

Stud;y8"-18GR8

Brake Hub; 865 - 12 VV BRK; 4.75" Pilot

Brake Hub; 865 - Vs"; 12 y4" BRK; 4.75" Pilot

Brake Hub; 865 - Ys"; 12" BRK; 4.75" Pilot, Grease

Brake Hub; 865 - Vs"; 12" BRK; 4.75" Pilot, Oil

Oil Hub Seal

Inner Bearing Cup (25520)
Inner Bearing Cone (25580)
Grease Seal Shaft; 2.25"
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8,000-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Electric Brake Assembly

Part# Description

156443 Bral<e; Electric; 12.25 x 3.38; 4 Bolt {Left Hand)
156444 Brake; Electric; 12.25 x 3.38; 4 Bolt (Right Hand)
330792 Shoe and Lining Kit -12 x 3.38" (8,000-10,000), 1 BRK

Hydraulic Brake Assembly

: *• ••Part# Description

336252 Brake; Hydraulic; 12.25 x 3.38; 4 Bolt (Left Hand)

3362521 Brake; Hydraulic; 12.25 x 3.38; 4 Bolt (Right Hand)

Disc Brake Assembly

Part# Description
307319 Disc Brake; Rotor; 865-ya" Studs
307318 Disc Brake; Rotor; 865Studs

286594 Caiiper Mountinq Bracket for 5 Bolt Brake Flange
158797 Caiiper Mounting Bracket for 4 Bolt Brake Flanqe
134421 BrakeCaliper Assembly, Includes Pads and Fittings
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-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Axle Service Kit Part #232997 (5 Bolt Brake Grease Setup)

G^^OOOOOOO

Callout Part# Description Quantity
1963511 U-Bolt;^6-^8x 7.25 for 3"Tube YZ

179660 Flat Hardened SAE Washer; 1.06 ID x 2.00 OD

122088 Double Lip Grease Seal (5,200-7,000)
170997 Flat USS Hardened Washer;

122077 Brake Nut Locking Keps Clear Dich

122081 Castle Nut; 1-14

122084 Sealed Wire Connector

182274 Hex Nut; Vie" -18 GR8

122075 I Cotter Pin;.120" X1.75"
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^ J 8,000-LB AXLE WHEEL END COMPONENTS

Rev: 08.25.2015

AXLES AND SUSPENSION

Axle Service Kit Part #309893 (5 - Bolt Disc Brake Grease Setup)

h

Callout Part# Description
A ~1963511 U-Bolt; Vie" -18x7.25" for 3" tube
B 179660 Flat Hardened SAE Washer; 1.06ID x 2.00OP
C 122088 DoubleLip Grease Seal (5,200-7,000)
D 170997 FlatU55 Hardened Washer;Vie"
E 119072 Flange Nut; -16 GR5
F 126030 Washer; .385" x .68" x .094"
G 182274 HexNut;^/i6"-18GR8
H 135835 Tap Bolt; ^/s" -16 x 1 Vi GR5 ZN FTHD ST
I 122081 Castle Nut; 1 -14
J 122075 Cotter Pin; .120x1.75

Quantity
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Callout

Rev; 08.25.2015

8,000-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Axle Service Kit Part #313729 (4 - Bolt Brake Oil Setup)

Part#

1963511

179660

122075

122081

162836

162838

122253

182274

276712

170997

Description

U-Bolt; yi6" -18 X 7.25" for 3" tube

Flat Hardened SAE Waslier; 1.06 ID x 2.00 OP
Cotter Pin: .120 x 1.75
Castle Nut; 1-14
Hex Bolt; y2"-20x1.50"
Lock Washer; 14 x .86 x .125
Hex Nut; y2-20
HexNut;g/l6"-18GR8
Seal, Oil
Washer; Vie" Flat

Quantity

Trailer Axle {8-12K) Owner's Manual



10,000-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

n

Ca but Part# Description

176692 Oil Seal - 2.855 ID x 3.880 OD, National #370150A

183807 Inner Bearing Cone - 10,000 (387A)

83463 Inner Bearing Cup/Race -10,000 (382A)

Drunn Mounting Bolt

Brake Drunn Hub; 865 - Vs"; 4.75" Pilot

183168 Idler Hub, 865-5/8"; 4.75" Pilot

183537 Brake Drum, 865-%"

83128 Stud-5/8"-18; GR8

176321 Flanged Wheel Nut % -18

205049 Wheel Clamp Ring for Vs" Studs

205048 Wheel Nut-%"-18; 90°

124287 Outer Bearing Cup/Race -10,000 (25520)

122066 Outer Bearing Cone -10,000 (25580)

181895 Spindle Washer -1.50" x 3.00" OD

181894 Spindle Nut-1 y2"-12

181899 Cotter Pin - Va x 2 VV

183805 O-Ring (ForOil Cap)

183772 Oil Cap

183804 Rubber Plug (For Oil Cap)
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10,000-LB AXLE WHEEL END COMPONENTS

Electric Brake Assembly

Hydraulic Brake Assembly

Disc Brake Assembly

Rev: 08.25.2015

AXLES AND SUSPENSION

Part# Description

181935 Electric Brake (LH) 12.25" x 3.38", 7 Bolt
181936 Electric Brake (RH) 12.25" x 3.38", 7 Bolt
330792 Shoe and Lining Kit -12 VV x 3.38" (8,000-10,000), 1 BRK

Part# Description

213222 Bral<e; Hydraulic (LH) -12.25" x 3.38", 7 Bolt

213223 Brake; Hydraulic (RH) -12.25" x 3.38", 7 Bolt

Description

294061 Disc Brake; 865 - %" Studs, 7 Bolt Flange, Kit for one axle

Trailer Axle {8-12K) Owner's Manual



10,000-LB AXLE WHEEL END COMPONENTS

AXLES ANDSUSPENSION

Axle U-Bolt Service Kit Part #294378

Callout Part# Description Quantity

181926 U-Bolt -5/8-11 for 4" tube

142833 Flanqe Nut % -11 Top Lock GR5

122085 Nut,7/i6-20 Hex

122086 Washer x % x 11 GA Helical Lock

207576 Bolt 7/16 - 20 X 1 y2Hex GR5

181895 Washer-1 y2"IDx3 0D

181894 Nut -1 1/2 -12 - 6 Slot Castle GR2

183804 Rubber Plua for 10,000 Oil Ca

183805 0-rinq 3 ^764 ID 4 OD .138 D!A

181899 Cotter Pin Va x 2 Va

176692 Seal 2.855 ID x 3.88 OD Unitized Oil
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12,000-LB AXLE WHEEL END COMPONENTS

Callout Part#

A 295924

B 293380

C 293379

D 183536

E 297983

F 301691

G 301940

H 183128

1 176321

J 205049

K 205048

L 293381

M 293382

N 330037

0 181899

P 183805

Q 183772

R 183804

AXLES AND SUSPENSION

Description
Seal - 3.125 Shaft X 4.50" Bore, 12 K Unitized Oil

Inner Cone Bearing -12,000 (3984)
Inner Cup/Race Bearing -12,000 (3920)
Drum Mounting Bolt
Brake Drum Hub - 865 - Vs"; 4.75" Pilot
Idler Hub - 865 -Vs"; 4.75" Pilot
Brake Drum - 865 - Vs"

Stud-y8"-18;GR8

Flanged Wheel Nut Vs -18
Wheel Clamp Ring for W Studs

Wheel Nut18; 90°

Outer Cup/Race Bearing -12,000 (3920)
Outer Cone Bearing - 12,000 (28682)
Spindle Nut -1 Va" -12
Cotter Pin-y4"x2y4"
O-Ring (For Oil Cap)
Oil Cap

Rubber Plug (For Oil Cap)
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12,000-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

Electric Brake Assembly

Part# Description

297998 Electric Brake (LH) 12.25" x 5", 7 Bolt (12,000)
2979981 Electric Brake (RH) 12.25" x 5", 7 Bolt (12,000)

330793 Shoe and Lining Kit -12 VV x 5" (12,000), 1 BRK

Disc Brake Assembly

Part# Description

1
327573 12000# DISC - 865 Vs" STUDS, 7 BOLT FLG

Trailer Axle (8-12K} Owner's Manual



-LB AXLE WHEEL END COMPONENTS

AXLES AND SUSPENSION

1

Callout Part# Description Quantity

2961681 U-Bolt - 5/8 -11 for 5" tube

142833 Flanqe Nut Vs -11 Top Lock GR5

122085 Nut, 20 Hex

122086 Washer x % x 11 GA Helical Lock

207576 Bolt ^16- 20 X 1 Vi Hex GR5

330037 Nut -1 3/4 -12 - 6 Slot Castle GR2

183804 Rubber Plua for 10,000 Oil Ca

183805 0-rinq3'»%4lD4 0D.138DIA

181899 Cotter Pin lA X 2 y4

295924 Seal - 3.125 Shaft X 4.50 " Bore, 12 K Unitized Oil
162836 Bolty2"-20X 1 Vi"
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L I P P R T
COMPONEN

The contents of this manual are proprietaryand copyright protected by Lippert Components, Inc. ("LCI").
LCI prohibits the copying or dissemination of portions of this manual unless prior written consent from an

authorized LCI representative has been provided. Any unauthorized use shall void any applicable warranty.
The information contained in this manual is subject to change without notice and at the sole discretion of LCI.

Revised editions are available for free download from www.lci1.com.

Please recycle all obsolete materials.

For all concerns or questions, please contact
Lippert Components, Inc.

Ph: (574) 537-8900 | Web:lci1.com [ Email: customerservice@lci1.com
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SKYLIFT

Warranty Registration
Pre-Delivery Inspection Form

IMPORTANT UNIT WARRANTY INFORMATION

Please note that the 12 month warranty period on your new SKYLIFT unit
begins at the unit delivery date at your facility.

In order to insure the correct processing of any warranty claim, it is important that this
page be filled out and returned to SKYLIFT, INC. at the address given below within ten
(10) days of the delivery date of the equipment.

Fill out form and return to:

Skylift Model Name:

Skylifl Serial Number:

Company Name:

Address:

City:

Contact Name: _

Phone Number:

Email Address:

SKYLIFT, INC.
ATTN: Susan Naso

3000 LEAVITT RD. UNIT 6,
LORAIN, OH 44052

Phone: 440-960-2100

Fax: 440-960-2104

State:

Fax Number:

Date Delivered to Customer:

Zip:



SKYLIFT

Limited Warranty
On machines manufactured after July 1, 2010

Skylifl, Inc. providesa ONE (1) year limited warranty on the entire machine.

Skylift, Inc. provides a TWO (2) year limited warranty on Skylift manufactured components.
(Parts built and manufactured by Skylift only)

Products designed and manufactured by Skylift, Incorporated, are warranted to be free from
defects in material and workmanship at the time of initial delivery subject to the following
provisions:

1. For one (1) year following initial delivery of the product, Skylift will, at its
option, repair or replace any part found by Skylift to be defective in material or
workmanship. The customer is obligated to contact Skylift, Inc. prior to any work
being performed on equipment. A completed Skylift Warranty Claim Form is
required within thirty (30) days of the date of failure of any warranted part.
Skylift will inspect defective parts for approval prior to issuing credit to the
customer. Defective parts shall be shipped to the factory pre-paid motor freight or
UPS within 30 days of failure of any warranted part is factory requests return of
said parts.

2. The Skylift limited warranty does not cover: (a) products which have not been
operated and maintained in accordance with Skylift operators and maintenance
schedules, programs, or bulletins; (b) products which have not been mounted in
accordance with Skylift installation procedures; (c) products not manufactured by
Skylift which are supplied by Skylift (d) products which are repaired without
using original Skylift parts; or (e) transportation or delivery to a Skylift service
facility or the customer's location.

3. The battery, generator, hydraulic components, electrical components, drive
motors, and or other parts/equipment, but not limited to, not manufactured by
Skylift is subject to warranty guidelines set forth by the respective manufacturers
and their allowed warranty period. Such warranties shall be handled direct
through the respective manufacturer or one of its distributors.

This warranty is in lieu of any other warranties, express or implied. There is no warranty of
merchantability or fitness for a particular purpose, nor is there any other warranty, express or
implied, except as specifically stated herein. No associate, agent or representative of Skylift is
authorized to extend any warranty on Skylift's behalf. Skylift shall in no event be liable for any
special, indirect, or consequential damages or claims of any third party against the Customer.

WARRANTY CLAIMS will NOT be processed unless there has been prior approval
from the factor^' for the repair work that is to be performed. (This excludes travel
time and or mileage which is NOT allowed or covered under the Skylift Limited

Warrant}'.) NO EXCEPTIONS will be made.
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WARRANTY GUIDELINES / INSTRUCTIONS

Warranty procedures MUST be followed in order for a warranty claim to be considered.
WARRANTY CLAIMS will NOT be processed unless there fios been prior approval from the

factory for the repair work that is to be performed.

The service technician that is repairing the Skyllft manufactured machinery MUST call Skyllft
and advise Skyllft's service director of the problem they are having with the Skylift equipment

prior to any repair work being done. (440) 960-2100

Skylift keeps a very detailed daily log of all service calls/emails that come in from our distributors and
their sen/ice technicians. The service department records the date the call came in including the time,

machine serial number, and info on the person that reported the issue.

When contacting Skylift to report a problem with a Skylift piece of equipment v*/e v/ill osk for the
following information to be provided.

Date issue reported to Skyllft
Name of Skylift tech that was spoken to
Owner of the equipment
Location of the equipment
Technician's name

Technician's company name
Technician's phone number
Technician's email address
Equipment model type
Machine serial number
Machine manufactured date

(Refer to the Skylift DATA TAG on the machine)

• Hours on the equipment
(Refer to the HOUR METERlocated on /he moch/ne)

The reported issue will be evaluated by Skyllft's service department and Skyliftwill work with the
technician over the phone to determine the problem and advise on the repairs if needed. The Skylift
technician will estimate labor hours for the repair as well. Skylift MUST provide the parts for the repair if
there are any parts that need to be replaced on the equipment.

1) The customer will need to issue a purchase order for the parts
2) Skylift in most cased will issue a return material authorization for the parts to be returned to

Skylift or directly to the supplier for evaluation.
3) After warranty has been approved credits will be given to the customer.
4) Please note that warranty coverage DOES NOT cover travel time to the machine, transport of

the machine to a repair facility, routine maintenance, misc. material, fluids nor shop supplies.
5) Warranty claim form to be completed detailing the breakdown of repairs:

1. Parts

2. Travel time

3. Shop Supplies
4. Misc.

5. Labor

Ifa warranty claim Is submitted to Skylift does not contain all Information requested and
documented the claim will not be considered or paid.

C/a/m forms can be requested by phone (440) 960-2100 or emailing susan@skvliftus.com

Please refer to Limited Warranty document for complete warranty coverage info.



SKYLIFT
Inc

Skylift Warranty Department
FAX; (440) 960-2104
susan@skyliftus.com

Today's Date:

WARRANTY CLAIM FORM
Skylift, Inc.

3000 Leavitt Rd., Unit 6
Lorain, OH 44052

Claim, Repair, or Work Order No.

Skylift Model Type Unit Serial No. Trailer Serial No. Hour Meter Reading

Company Name, Address & Contact Person Phone No. Email Address

Detailed Description of Problem(s) and (if known) Cause of Failure

Total Cost of Parts:

Labor Rate Per Hour Total Labor Time
Total Labor Charge:

other Charqes (explain):

Sales Tax (If applicable):

TOTAL of Claim:

Claim, Repair, or Work Order No.

FOR OFFICE USE ONLY BELOW

Notes:

Skylift, Inc. Authorization

WARRANTY CLAIMS

will NOT be processed unless there has been
prior approval from the factory for the

repair work that is to be performed.
Call: (440) 960-2100

After Hours Emergencies Call: (440) 725-2181


