%

J/

1 SAFETY
\_
>
o PERIODIC
INSPECTION LIST
\_
>
MACHINE
3 COMPONENTS
\_
=
CHASSIS/ STEERING
4 DRIVE GROUP
\
>
ENGINE
5 KUBOTA DIESEL
\_ _J
>
6 HYDRAULICS
\
[ REMOTE CONTROL
7 DRIVE FUNCTION ONLY
\_ _J
4 N\
8 TRAILER
9 WARRANTY

W (

10

J

600312



)\

\

oL




OL<AkFUE Y



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

e 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

A DANGER

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

e PLATFORM PERSONNEL MUST WEAR A BODY HARNESS
WITH AN APPROPRIATE LANYARD ATTACHED TO ANCHOR
PROVIDED.

e PLATFORM DOORS AND/OR CHAINS, IF PROVIDED, MUST
BE SECURELY LATCHED.

617902




WARNING HOT EXHAUST

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. 5

* 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 |

SAFETY DECALS

OUTRIGGER CONTACT WILL CAUSE
SERIOUS CRUSHING INJURY
STAND CLEAR 601450




DECALS
CHECK ROTATION

BOLTS WEEKLY!

"ct';ﬂ'“" LIGHT ON INDICATES
OUTRIGGERS EXTENDED
AND PINNED IN PROPER
LOCATION FOR MACHINE
OPERATION

OFF
DC PUMP

‘@ FAST ’ \ (4 :
BOOM DRIVE
CONTROLS| |CONTROLS
& SLOW \ )\ )




DECALS

PULL OUT
GROUNDING E-STOP
FOR
LUG OPERATION

DO NOT DRILL
) HOLES IN BUCKET



DECALS

" REMOVE FOR OPERATION

DOWN LTUULI RETRACT 2 . . < own DOWN

FRONT REAR TRACK TRACK REAR FRONT
. OUTRIGGER OUTRIGGER EXTENSIONS DRIVE DRIVE EXTENSIONS OUTRIGGER OUTRIGGER

uP w <zm Y ¥ = w up

OUTRIGGERS MUST BE PINNED
FOR BOOM OPERATION!






Safety alert symbol

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

The Safety Alert Symbal identifies important
safety messages on machines, safely ‘
slgns, in manuals, or elsewhere. When you
. 586 this symbol, be alert o 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

3BIGREASONS: e« ACCIDENTS COST TIME AND MONEY
« ACCIDENTS CAN BE PREVENTED



Foreword

This Safety Manual is intended to paint
out some of the basic safety situafions
which may be encoimiered duing the
nommal operation and maintanance of
your machine end to suggest possible
ways of dealing with thasa conditions,
This manual Is NOT a gubstitute for

sary, depending on attechments used
and condiions at thw workelte or in the
service area, The manufacturer has no
direct contrel over machine epplication,
operation, inspecton, lubrcation, or
maintenance, Therefore, it is YOUR
rosponaily o use good sl
praciices in these areas.

The informalion provided i this manugl
supplaments the specific information
about your maghine that ls contained n
the manufacturer's manual(s). Other
information which may afect the safe
operation of your machine Is cortalned

on sefaty signs, of In insurance require-
mends, employsr's eafety programs,
safely codos, focal, state/provincial, and
fadaral laws, rules, and reqgulations.

ATTENTION! [F YOU DO NOT
HAVE THE MANUFACTUR-
ER'S MANUAL(S) FOR YOUR
PARTICULAR AERIAL
DEVICE, GET A REPLACE-
MENT MANUAL FROM YOUR
EMPLOYER, EQUIPMENT
DEALER, OR FROM THE
MANUFACTURER OF YOUR
AEFIAL DEVICE. KEEP THIS
SAFETY MANUAL AND
THE MANUFACTURER'S
MANUAL(S) WITH THIS
AERIAL DEVICE. READ AND
UNDERSTAND THE MAN-
FACTURER'S MANUAL(S)
BEFORE OPERATING.




A word to the user/operator

ftfs YOUR responsibitty to read and underatend this
stfely manual and the manulachzer's manire(s) belore
operating this aertal device, This safely manual takes
you stap-ty-step through your workdng day.

In reading this manual, you wil nata thet eny Eustrafion
dapicting an unsafe work procedure or stuation is
Iabeled both with the words *wrung” end the mark of en
X" on the Hlusiration. Each ifusiration is also numbered
and the same number eppears
This mumber is piaced t the end of the writhen text that
refers to the Hlustrations,

Whila some of the flustrations appearing In this manual
a7 in the nature of “cartoens”, this approach is intended

in the taxt in parenthesis.

e
noted repeatedly throughout this man its
Manufacturers of Asrlal Devices and Digger Dermcks
Council (‘MADDDC) are very serious ehout risks to
human ife and health catsed by unsafe practices.

Remenmber that YOU arg the key to safety. Good safely
prackes noonly otec jou bt s prtec e paople
eround you. Study this manual and the menufechirer's
manuel(s) for your specific asrial davice, Meke them a
working part of your safety program. Keep in mind that
this salety manual Is written only for vehicle mounted
gerial devices. Practic &l other usual and customary
safe working precatsfions, and above all —

HB!EHBEH-SAEYISUPW\'OU
CAN PREVENT SERIOUS INJURY OR DEATH




Types of aerial devices

There are two basic types of aerial
devices:

Articulated Boom Aerial Devices
(insulated or non-insulated)

Extendible (tslescopic) Boom Aerial
Devices (insulated or non-insulated)




Types of aerial devices

There are also hybrid aerial devices which
are assentally articulated aerial devices with
extendible (telescopic) booms.




Safety - before you do anything

For Safe Operation

Awmmmmammm
& mambers of the crew must be quafied and
mmmmmmm

To be quaiified, you must:

» understand the written instructions suppied by
the manufacturer, company rules, and OSHA
fegulations;

« have training, nclixding actual ol this
T

sknow and follow the safety rules and regulafions
for the jobsa.
DANGER: Use of thia machina by an untrained
parson can result in severs injury or death.

iifitiii
[ Eé

On the job, you and your crew must not use drugs o
aloohol; they can impsir alertnesa end coordination.

The groend crew mamber must know how to lower the unlt
from the lower controls and rescue procedures.

Know the rules — LIVE by them.
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Safety - before you do anything

Protect Yourself

Wesr or 10 i the protactive clothing and personal
asfoly devices lsgued to you of cafled for by job con-

3
ditions. Yoo neust ahways use fafl protection. RIGHT
Yoxs mezy siso nead: .

— Sataly belt or hamess & lanyad

— Aninstdatad hard hat

~ Safely shoss

—Firtald it

— Safely glasees, goggles, or face shield

— |nsulatad gloves, sieaves

— Insulgtod shisids, covers, mats & biankets

— Insulated tools

— Wat woather gear

- Cotion clothing

Wear whatever is needad, don't take chances, (3)
WARNING: Do NOT wear loose clothing, neckiies,
sanves o unzestyained long hatr, Do NOT wear
fings, waithes, bracelels or chains. of
enianglement can resultin severe injury of

Us your liead — and your hand hat.




Safety - before you do anything

Be Aler! Be Carefull
Know where and how o get assistance, Know how to use Human enror s causad by many factors: carelessnass,
a first aid it and fire extinguisherire uppression system rushing to get a job dona quickdy, tatigus, overoad, preoc-
and be cestain these Rems ere avaliable and easy fo get cupation, s, and alcahol to nama a few. Damage to
0. Know CPR. {4) the aerial device can be fixad In a short period of tims, but
: gaviols injiry or death has a devastating efflect. For your
safsly and the safely of athers, encourage your feliow
Be Aware! workers to act safely. Do not foroe o overaxsnd yoursel
- Pt
Take advantags of training offored, Usothep job
tools and equipment beyond their dasign capahififes.

Play it safa. Know how to surmman heip.




Safety - before you do anything

: ATTENTION: This manual covars $afs practices
Know Your Equipment for Agsial Devicas, I you aeial dovics is equipped
with ofher devices or spacial sccessorias, read the

Aatial devices diffet bn thelr operation, capacly, mech- manufecturer's operating and safefy manuals per-
anisms, maintenance, intsnded uses, efc., 80 your mmgmmmwmm&
mﬂg:»mmmmmmm

operais anothe.

Kriow your aerial device. Know how to operalo allequip-
ment on your asrial device. Know the purpose of all the
conrols, geuges, warming labefs and indicators. Know the
rated load capacily, speed range, braking and steedng
characterigtios, tuming radius, operating Clearances, and
ground siopa Kmis. Keep in mind that rein, snow, ica,
wind, loosa gravel, sokt ground, slope, elc., changa the
operating capabifiles of your acrialdevice. Study the
DANGER, WARNING, and CAUTION safsty signs on your
gorial device and all DANGER, WARNING, CAUTION and
INFORMATION notes [n the operator's manual.

STUDY THE MANUFACTURER'S OPERATOR'S MANU-

_ ALBEFORE OPERATING THE AERIAL DEVICE. [F
THERE IS NO MANUAL WITH THE AERIAL DEVICE —

GET ONE. STUDY IT BEFORE YQU START WORK (5)

{F THERE IS SOMETHING [N THE MANUAL YOU DON'T
UNDEHgT AND, ASK YOUR SUPERVISOR TO EXPLAIN
TTOYOU,

Respectyour aqupment, Msks 7o you know bow  operta,




Safety before operation

Check The Safety Equipment :mﬁm

To protact you and others around you, 66 that applicable 'memfmﬁm

safety equipment is socuzely in place and in operating -—(Einml ;

condition. Make cerain o quards, ralings, covers end — it
mmmmuwmwm — Intedlock devk

e oqtedby e mandectrer ) — Barricade or barer kit fo vehics

— Deadman control

— Qutrigger pads (if eppicable)

— Uppér and/or lower boom latches

— Waming Bghts

~ Safely signs

— Guards

- Bmklnmled shlalds, covers and mats

-ﬁmaﬁngtdsnﬁrmmslmmmsystem

— First ald kit

— Grounding equipment
WMNMMWMMWWW.

Play t gafa, Teke advantage of all the protection avallzble,




Safety before operation

Check The Aerial Device

Bafora you bagin your workday, you should inspect your
aeriel devics and have all systems in good operafional
condition a8 set forth In the manulacturer's manual, Do not

operate the sarial device unti all deficiencies are correct-

ed by a qualfied indvidual.

— Do pre-travel inspaction tast

— Check for broken, migsing or damaged parts. Have a
qualified person maka the necessary repairs. (7)

— Check the tires for cuts, bulges and comect prassure.

—‘F;lwlacebadyvmmordamagadm ; propery Infiate
res

— Check the outriggers, if s0 equippad, or other stabiiiza-
tion equipment such &5 torsion bars,

— Check sarvice, parking, and swing brake for proper

operation.
— Check the boom, platform, rofation, rotation brake and

boorm winch oparafion (i so equipped) at both upper
and lower controls.

— Check the hydraulic system. Repar any leaks. tfthe
outriggers have crept down ovemight, st check valve

system,
— Enstire that regular lubrcation is ps n accor-
dance with the manutacturer’s

Ghedwoollnqsymm
—Check the electrical systems and components for date-

rioretion or wear Including those not readiy visibla on a
frequent inspection,

Y
N

Vi
RIGHT

Safe operation begins with e safety-consclous operator.



Safety before operation

— Chack botts and fastanérs for proper fightness and

slgns of wear,

— Examing welds for cracks or signs of rust, which can
indicate potentiat problems.

— Check platiorm door (atch for proper operation.

— #ha boom s insulatad, check insulafion components
0 be certzin they arb dry and rea of grease, of, or dit.

~ Perform af maintenance procedures outined by the
manufacturer of your aeral device.

Refer to pages 9 and 1.

WARNING: Diasel fuel or hydrauflc fiuld under
prassure can perietrate the skin of eyes and cause
senous njury, bindness o death. Fluid laaks undar
pressure may not ba visibéa, Use a place of card-
board or wood to find leaks but do not use your
bare hand. (8) Wear a face shield or safely goggles
for eye protection. f any flusd is injected into the
skin, it must ba surgically removed within a few
hours by a doctor femiliar with this type of injury.

Don't ket fuida pet undse your skin,




Safety before operation

Safe Transport

Whia travefing on pubic roads or streets, ba sure & local
aid statefprovineial lawa snd regidations are followed,
Rafer to your manufachrer's manual fot insiruetions on
prepizing the und for transport, Sacure the boom and plat-
form in ths transport posfion. Maka sure that outriggers
&re up and secured In the transport position. Meke sute

that all aocessory equipment s propery tored and
seowre, (1)

When driving &t night, use appropiate fights, Make sure
you know your machine travel helght and the height of all
undarpasses.

Alvays s hazard waming ights when parked taob
slta. Never park in traffic areas.
1|

Know The Working Area

A WARNING: Fallura to propery evatuats the work
ared ¢ laad to serious injury of death.

Loam — beforehénd — as misch about your working

a8 possibla. Chook for: :

— Exac} focation of any overhead elechrical, tetephone,
TV cable, or other uERty fines.

~ Location of sopss. Fofiow mamulacturer’s maximim
glopa [t can oparate on.

— Potholes

— Broken curbs

— Open trenches

~ Dropafls of overhangs

— S0ll conditions (soft or hard)
— Standing water and marshy areas
— Rocks, stumps &nd tef gréss
~— Qverhead or eida obetnictions
— Condiions of roads

— Mud, snow or ice

~ Heavy trafflo

~— Underground struchires

— Thick duest, smoks, fog

Chey your local traffic Lawa.




Safety before operation

Use Caution When Fueling

WARNING: Never fil the fuef tank when the
enging ls nunning, while you'ra smaking or when
the truck Is riear an open flame. Never overfil the
mwmum&m,mmm

Ground the fuel funnel or nozzie against the fiffer neck to
pravent sparks and be sure to replace the fuel tank cap.
For additional information on fire hazards, refer to the sec-
tion on Fire and Explosion Hazards.

Clean Up

Maka sure the operetor's area, i, platform, truck bed,
ateps and hand holds are clean and free of debris. O,
(rease, Snaw, ice or mud in these areas can cause you to
slip and fall Clean your boots of xvess mud befora get-
ting on the machine.

Remova alf looss personal items or other objects from the
tnick cab and operator's araa on the aerial device. Secure
thiesa tems in the fool box or remove them from the
machine. (10)

WARNING: tf the aerial devica is Insulated, the
insulated portions of the eerial device MUST be
dry and fres of grease or ol to maintaln maximum
nsulation protection.

WARNING: Dirt, greass, other foreign matter,
moisture, and humidity will all dramatically
increase the conductivity of synthetic rape.



=

Safety before operation

DANGER: Never
lme with any parto your magi‘lyn%
ncial, company work
L
extrsme caution; serious injury or death
gan result with contact from any power
ne.

DANGER: DO NOT maneuver machine

or personnel inside PROHIBITED
ZONE. (12) Allow for sway,drift, and

platform movement in calculating safe

distances.

ASSUME all electrical parts and wiring

are ENERGIZED unless known other-

- wise,

Always follow State/Provincial, company
work rules and Federal (OSHA)
standards.

You must imow your electrical safaty zones.




Safety before operation

Before Starfing

Betore stasfing, walk around the equipmant. Make suré no
ong Is undar, on or close o the unkt, Let other workars or
bysianders know you are starting up. Don't start unif
evaryone ks cisar of the umit. (19)

\When operafing an aerial device inside a buflding, know
what claarances you will encounter — overhead, dooiway,
alglas, etc.; also the weight imMtations of floors and ramps.
Make sure there Is sufficient ventilation for inside operation.

Position Unit For Operation

1, Position vehicle on the most leve! ground, but the
equipment must ot be operated on an incing greater
than as permiitad In the manufacturer's operations
manual, i on an incling, position the vehicle sa that the
platform would be operatad on tha upgrada slda in a
stable postion.

2, Setthe brakes.

3. Uso whasl chocks (both sides).

4. Engaga power source.

5. Set the outriggers (if 8o equipped). Use outrigger pads
if ground is soft. Leve! the vehicla as much as possibls,
but observe manufacturer's maximum ground slope.

6. Spot your vehidle as close to the work as possible to
minimize reach, but be sure there are no obstructions
to prevent sate and proper it and rotation.

7. Make sure fhe vehicle is stabla.

Look out for tha other guy.




Work safely

Remember These Rules

— Use your personas profactive equipment.

- Ba incontrol of your aerial device at afl Gmes.

— Look and (isten for malfunctions.

— Stop i & matfunction or emratic aperation ks detected.
— Corect or report troubla immediately,

— Kesp both fest on the fioor of the platiorm.

— Knaw your claarances.

-

14

RIGHT
non | n_n
nn n_n

Keep yoursst! safe and sectme,




Work safely

Remember The Other Person

— Never aliow an untrained or unqualfied person 0 oper-

ate your aertal device. Handled impropery, this aenal
device can cause severe injury or death.

— Know the pinch points and moving parts on the aeral
device. Awareness on your part can prevent accidents.
— When traveling, never allow anyone o ride in the back
of the fruck or in the fit piatform.

Aerial Devioe Safety Precautions

— Never allow the booms or tumtable to enter traffic lanes
without proper bamicading, Exarcise extreme care,
aspeclanywmalﬂcu!aﬁngboomarﬂorlmgaoﬁset
turntable while rotating. Park to block traffic.

~ Check the clearance overhead. Note any obstructions.
Know exactly how much clearance all parts of your aer-
fal device have around elecinic power lines.

DANGER: NON-INSULATED machines shall NOT
ba used on of near any pawer fine. Death or sari-
ous fnjury will result from contact or nadequate
claaranca to electrical power lines or apparatus.

(15)

DO NOT use non-insalated machinary near high tension power linss.



Work safely

— MAINTAIN SPECIFIED DISTANCE FROM ELECTRI-
CAL LINES AND APPARATUS. Naver approach power
fnes with any partof your mackine uniess al loc)
state/provincial and federal (OSHA) required safsty pre-
cauions have been taken, Use exireme caution.

— YOUMUST ALLOW FOR PLATFORM SWAY, ROCK
AND CREEP, ALSO ELECTRICAL LINE SWAYING.

— Ground parsonnel must not contact the vehicie when
the unitis working on energized power lines. (16)

— Beware of strong and/or gusty wind conditions.

— Bat brakes and chock the wheels bsfore operaling.

— Maka sure the ara ks clear of all persons before you
sfart operating.

— As necessary, use a signal parson to control Iraffic.

— Keep yourseff and others away from the outriggers _
when they are belng operated.

— Always have outriggers In view when they are being
extended, and/or use a signal person to watch.

— Always make sura that you follow the manufacturer's
recommendations while operating the aerial device.

Kegp your distanca from power lines.



Work safely

A WARNING: Never allow anyone else to enter aerl
al davice's rotation area or walk under the platform
or suspended load, Death or serious injury can

Repositioning Vehicle

It your maching has a separate power source o oparate
the liing and rotation functions, shutoff the vehicla engina
and remave key, Before maving the velicle, stow the
boom and plafori in the transpart position and secure i
required, reise the outriggers (i o equipped), remove the
wheel chocks, disengage PTO, and then drive the
maching forward o backwards, as requirad. After the
maching has been repositionad, angage the parking
braks, chock the whesls, and shift tranamission controls to
neutral or to gear for PTO operation. Lower the outriggers
and leval the mechine.

Stand cloar of outiggers and from undet the sedil platiorm.



Work safely

Remember The Other Person

— Never aliow an untrained or unqualified parson to oper-
ate your asrlal devica. Handled impraperty, this asrial
device can causs severe injury or death.

— Know the pinch points and moving parts on the aerlal
device. Awareness on your pari can prevent accidents.

— When traveling, never allow anyone to ride in the back
of he truck or In the fift platform.

15

Aerial Device Safety Precautions

— Never allow the booms or tumtable o enter traffic lanes
without proper barricading. Exercisa extreme care,
with articulating boom and/or large offset
tumtable while rotating. Park fo block traffic.
— Check the clearance overhead. Note any obstructions.
Know exactly how much clearance all parts of your aer-
ial device have around electric power lines.

DANGER: NON-INSULATED machines shall NOT
ba usad on or near any pawer line. Death of ser-
ous injury will result from contact or inadequate
clearance to elactrical power lines or apparatus.

=

™

WRONG

DO NOT use non-insulated machinary near high fension power ines.



Work safely

— MAINTAIN SPECIFIED DISTANCE FROM ELECTRI-
CAL LINES AND APPARATUS. Never approach power
fines with any part of your machine unless al local,
state/provincial and federal (OSHA) required safety pre-
cautions have bean taken. Use extreme caution.

— YOU MUST ALLOW FOR PLATFORM SWAY, ROCK
AND CREEP, ALBO BLECTRICAL LINE SWAYING.

— Ground personnel must not contact the vehicle when
the unit is working on energized power lines. (18)

— Baware of strong and/or gusty wind conditions.

— Set brakes and chock the wheels before operating.

— Maka sura the area Is clear of all persons before you
start operating.

— As necessary, use a signa! person o control traffic.

— Keep yourself and others away from the outriggers
when thay are being operated.

— Always have outriggars in view when they are being
extended, and/or use a signal person to watch.

— Always maks sure that you follow the manufacturer's
recommendations while opesating the aerial device.

Kasp your distance from power ines.



Work safely

DANGER: Gontect with enarglzed power ines can A WARNING: Your platform and platform iner, syn-
cause DEATH or serious injury to persons In the thefic winch cable and insulated boom section
platform and those on the ground in contact wifh must ba dry and clean before oparating your asdal
the machine. Meintain adequate claarance, memmmmm

: Moistura, grease and debris wil defeat the
SAPHRER: el yur e ddon ing o hesa components, hich o e
g ectfoalstomns. (1) in serious injury or deafh,

A WARNIN@: DO NOT drifl drain holes in insulated
platform or platform finers.

=
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Work safely

Utilities - Qverhead

Electrocution can result from contacting or approaching
averhead powar cables. Onfy INSULATED machines are
suitable for this work.

DANGER: An insufated platiorm provides no pro-
tection from contact between two energized con-
ducdors or between an enérgized conductor and &
grounded conductor by the operator, even with
insulated machines. (18)

DANGER: Never pass platforms betwaen power
fines, even with insulated machines. (18)

-

DANGER: With an insulated machine, never
approach overhead power lines with any part of
your maching unless all local, Stata/Provincial,
company work rules and Federal (OSHA) required
safaty precautions have been takan, Use extreme

- cauion. YOU MUST ALLOW FOR PLATFORM
SWAY, ROCKING AND CREEP, AS WELL AS
ELECTRICAL LINE SWAYING.

Chack oyeriiead clearances: Know your margin of safely.
If possible, have power to the lines disconnectad. If not
possible, request a signal parson for guidance to maintain
at lsast minimum distance required by OSHA from over-
head power fines.

Inadequals ¢learanca can be fatal.



Work safely

DANGER: Contact with energized power lines can WARNING: Your platform and platform liner, syn-

cause DEATH or serious injury 10 persons In the thefic winch cable and insulated boosm section
plationm and thogs on the ground In contact with must be dry and clean before operating your aerial
the machine. Maintain adequate clearance, ;Iﬁeovbe on or near power lines and apparatus.

_ : isture, grease and debris wil defeat the Insulat-
AEG: Db el ar el ton ing value of these componens, which couid result
ing electrical storms. (19) In serious injury or death,

WARNING: DO NOT drill drain holes In insulated

platform or platform liners.

=

19
WRONG

Lightning ls dangaraus.



Work safely

DANGER: NO AERIAL DEVICE, WHETHER
INSULATED OR NOT, PROVIDES ANY ELEC-
TRICAL PROTECTION TO ANY OCCUPANT OF
THE PLATFORM IF THERE IS PHASE-TO-
PHASE OR PHASE-TO-GROUND CONTACT,
SUCH CONTACT WILL CAUSE SEVERE INJURY
OR DEATH. (20) :

A DANGER: Contact can be made when any portion

of the boom tip Is In contact with a phase or ground
and the operator s In contact with another phase or
ground and contact is made with any area of the

boom tip by the operator.

Contact with energized power lines can causa DEATH,



Work safely

WARNING: In case of an accidant, or athar emer-
gency, involng any elactrical soures, DO NOT

approach or enter tha vehicls uniass you am cer
tain the vehicle Is NOT anergizad. if the vehide is
ansrgized, of you &re not sure, stand on nsulated
pad or bianket, usa a long insuiated pola o oper-

Don't iek yoursef during a rescye,




Work safely

Aerigl Device Operation WARNING: Jerking tho canrols wil causa sudden
- T A

WARIENG: You must wear tha fall can cause cause
dovkea. Badore raising the plationn, aach the platform & sway violeny. When the platform has
lenyard o an anchor polnt been raisad to the working postion, be extremely
WARWING: Never allow anyons o i2mpor with,
saqvica, or oparala an gerial devica from the lower
control station while personngl are in the platform,
axcapt in an emesgency or equiptont malfunction,
Move the cantrois smoathly. For final positioning of

the piaiorm, gently Teathar” tha controls.




Work safely

WARNING: Never disconnact your fall protecion WARNING: Never beit f o an adjacant pola, tree
A mmmm«am%mm uuﬂwmmmﬂdrg&ommm
can cause you o fll from the plator. (23) plaforn. (24 ©
WARNING: Never usa laddars, planks, steps or WARNING: Nover attampt 0 tranefer from the
A ofher dovices to provide additional reach or galn form I @ pule, tower, tree or eny stn&j
grhtlnjﬁlbordbmwm&ord’wbm whia the booms are bn a rzlsed
o Bt ey o o ol n WARING: O non-overcentr nechis, dont
ettompt bo macjust e boom safaty etops for more
reach. When raising, lowedng or rotaling the plat-
form, tse extrema caufion. Always look in the
drecton of movement. Walch out for obstructions
abave, below and o all sides, i necessary, usa a

signal person on the ground to guida you.

Don't get hng up whers you don't belgng.
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Work safely

WARNING: Navar o a load o the platform or
boom. The platiorm may bounce or sway violenty
whan tha load fals. Only usa fifing device
provided, (26)

mw&@mmh Stowing the Unit

1, Genty saie tia boomis) onto supports using & facth
ring” movement of he controls.

2, Sectra the boam{s) in the sumports par manidactwer's
instructions. {27)

3. Raisa tho outiggers f 80 equippad) o thel full
postion

travel .
4. Disenage the PTO.
8. Stop the engina.

Us proper Ming davices.
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Perform maintenance safely

Prepare The Work Area

Choose & clean, level work area. Maka sura you have sul-
ficiant room. Check clearances. Make cartaln thare Is ade-
quate fight and ventiation, Claan the walking and wordng
surfaces. Remove of, gyeasa, and water to efiminals sip-
pary areas. Put sand or other absorbent material on sfip-

pery areas. (24)

2

Prepare Yourself

Wear all the protective clothing the job requires, Weer a rub-
ber apron and rubber gloves when working with corrosive
materials, Wear glovas and safaty shoes when handing
wooden biocks, wire rope or sharpredged metal or heavy
objects. Sefely shoes must ba wom t al mes. (30)

Salety glasses, qoggles o a face-shield are always need-
ed for eye protection from electric arcs from shors, fuids
under pressure, while grinding, servicing batteries, and
from fiying dabrs of loose material when englne is running
or tools are used. Wear a face-shisld when you disassem-
bla spring loadsd components o work with battery acid.
Wear a helmat or goggles with special lenses when you
weld or cut with a torch,

0 -
RIGHT

Get a safe stat



Perform maintenance safely

Do ot sand, grind, flame-cut, braze of wekd without &
NIOSHMSHA approved respiretor or approprate ventia-
fion. f walding is required on this machine, refer to the
manulactrer's manuals or consuit your equipment dealer
for proper procedures inchuding welder cartfication
recqiremets, propes grounding procedres and discon-
neckng of amator or baftery.

Block ha boom of purge the ylinders ot g8 lrwhen
doing malntanance to pravent frea fall

3
RIGHT

Handio tools and heavy parts CAREFULLY — with regard
for yoursatf and other parsons, LOWER ITEMS ~ DONT
DROP THEM. (31)

A WARNING: Keep cloar of al %?lmpmems.

Wrepping or entanglement may result in sefious

iy or death, KEEP HANDS — AND CLOTHING
~ AWAY FROM ALL MOVING PARTS, Don't
tampt s with dangling tes, loose elegves, ings
ot long hair, Kaep pockets free of afl ofjects which
couldfal out — are info machinery, (32)




Perform maintenance safely

Prepare The Maching

WARNING: START THE ENGINE FROM THE
DRIVER'S SEAT ONLY. NEVER ATTEMPT TO
START THE ENGINE BY SHORTING ACROSS
STARTER TERMINALS OR REACHING FROM
THE GROUND OR QUTBIDE THE CAB, hmay
glartin gegr if neural-gtart croulry Is bypaseed.
This could cause the unit to move suddenly and
cause serlous knjury or death tb anyone in lts path,
Move the machin arto a level surfecs. Stop
engine, relsase all hydrauiio pressure. Atach the
cylinder rod support struts of block all rydraufieelly
operated components ff they must be in 2 ralsed
position. -

WARNNG: DO NOT DISCONNECT HYDRAULIC
COMPONENTS WHEN THERE IS PRESSURE IN
THE SYSTEM. Disoonnaciing pressurized hose
can resul in sarious injury b the eposad, unpro-
tected face or ciher parts of your body. (33)

Relleve pressura befors working on prassure components.




Perform maintenance safely

WARNING: Never work on machinery wih the WARNING: Naver operats eny typs of engine
engie runing unlass 50 inetnucted for spacific withaut propar veniiation — EXHAUST FUMES
seivics, by the tanulacturer’s operator’s or er- KILL. (34)

vics menuals.

SHOP

Hits nesessary o nn &n engina i an enclosed aroa,
ramiwve fhe axhaust fumes from the area with an exhaust
pie exténsion. f you do not haye an exhaust plpe exten-
gion, make 519 you open the doors and get outsida & into
K| the area., f adlusiments must be made with the engine run-

RIGHT nm,alwaysMaump«sm!vamm
siting In the diiver's seat whila the cther works onthe
meching, Remove only guards or covers that provids
a0eas8, Wipe away excess grease &nd ofl. Never leave
(uiards off o &2cess doors open when unattended. Keep
bymmisagayifmdmmmuakmmmﬂ
quards, screens or panels, and safely signs are relnstatied
on the machine as recommended by the manudactirer.

Exhaust fumeas Kt




Perform maintenance safely

WARNKING: Never substitute a conductiva wire breld

fype hose for any insulated or nonconductive hosa.

Daath or serious injury will resust from tha bridglog of

& insuiatad gap with a conduciive hosa. Most non- %5
conductiva hoses are orange In color end are

marked a3 ‘ninconductive”. Hoses must ot have RIGHT

pinhoia pasforaiions, bubbles or cuts,

Insulated Test

Test the finar and Insulated boom sactionis) of your aariz)
davics regulady per ANSF's AS2 (A92.2) latsst revision,
(Perodic/Mainienancs Test Procedures). (35)

WARNING: When hose, of or olhar cargpanents thet pass -
fwough the insulaled section of he booms) ere replaced, &
elactical insulaion st must be pedormed.

Parform & proper Insulsted test




Perform maintenance safely

Use Jacks And Hoists Carefully

Fyou must work benaath a raisad velica during disas-
sembly or maintenance, ehways use a truck i or use
wood (NOT CONCRETE] blocks, jack-stands or other rigid
and stabla supports o braca all movabie portions of the
i
may shift of move cause
pinching or crushing injuries. When using jacks and holsts
always be sure they are adaquately eupportad. (36)

WARNING: Nover use concrete blocks for sup-
ports, They cén collapse even under Bght loatis.
Make sura the hoist o7 jacks you use are 1 good
repair. Never usa jacks with cracked, best of twist-
ad parts. Never use frayed, twistad or pinched
cabias. Never use bent or distorted hooks.

Usa Jacks and holsts carefully.

|




Perform maintenance safely

Avoid Electrical System Hazards

Disconnact the battery before working on the electrical

Remave the ground cables frst, When reconnect-
ing o baitery, racornect the ground cable last. Never
work on the electrical System unless you are thoroughly
familiar with gystem datails and he special handing
tequired. (37)

Brake Safety Tips

Atways follow manutecturer's menual(s) when adjusting
brakes, | atfusted brakes can cause &n acci
dent. Block befare purging elr from the brake sys-
tem. Alr trapped tn brake fnes can cause ematis
performance or loss of brakes.

Usa only brake fufd recommended by manutachirer.

Be Careful With Fluids Under
Pressure

Tha hydraulic system may be undar pressure whenever
the engina Is running and may hold pressure even after
stwusdown. nstall cylindar rod support struts of block the
wﬁndemmeqummtmlybefmmﬂmgonme
hydraufio system. Cycle all hydraufic steering and other
controls after shutdown Io refleve System pressure. When
vanting or filing the hydraulic system, loosen the fiter cap
slawly and remove ft gradually. If the system s equipped
with an accumnulator, see the manufacturer's service man-
whf(ﬁsd\argoandmgemrucﬁonwonotpemm
an open flama around the hydrautic system, Clean up
spifled fiuld immediately.

Usa cars when ssivicing battaries,




Perform maintenance safely

Avoid Fire And Explosion Hazards Ethr s Bammatle. Do not amoke when Using Ethr,

s ) b YOt e
9 . Do not e
Saop the engine and shutof eectical oquipment o - Eter e ang I ey i o g cr b
Ing the fus ek, Use adra Cacon when s a type of preheater, Aways usa & nenflammabla sclvant
e oz e s e henyou clean s, Do ol s gao, dsd el o
.. other fiammabl Rulds, Stora &t fiammable fulds and
WARNENG: NEVER SMOKE WHILE HANDUNG materlel away from your work area In suftabl contalners,
FUEL OR WORKING ON THE FUEL SYSTEM. (%) 5 per loca) raguiafions. Do not stofe fiammable fuid or
THE FUMES IN AN EMPTY FUEL CONTAINER gas contatners in compartments with electrical controls.
ARE EXPLOSIVE, NEVER CUT CRWELD ON Check readinesg of firs extingulshers,
FUEL LINES, TANKS OR CONTAINERS. Handa s ’ .,

soivents and dry chemicels acconding fo procothires
Kdentfied on mantufachirer’s containers or MSDS bar
material Work in 8 wel-ventiatod area. Make sure
you know where fre extinguishers arifkept and how
to ysa them. Removo &l irash or debyis from the
vehicla, Meka eura that oy rags or other Rammable
material are removed from the machine. Chack for
fue, 0 or hydraufic fud loaks., Repalr the leake and
dasn the maching bekve you opasal,

Fuel and flame 210 a dangsrous comblnation,




Perform maintenance safely

Avold Battery Hazards

WARNING: Lead-acid batierles contaln eutfuric
oid which wif damage eyss or sidn on gontac,
Almays woer a faca ahisid to avold acid bn ayed. i
ack conlacts eyés, fxh imediataly with clean
water and get medical alisnbion, Wear rubber
gloves and protective dlohing 1o kaep acid oif skin.
{f acid contects skin, wash off immeditely wih
claan water, then seek medical attention,

WARNiNG: Lead-ackd batterles produce flamma-

check baliry slecolys level, Always chock with
engine stopped.,

Do not charge a battery of jump-start the engina i
the battery s frozen. Wa to B0°F (15°C)or the
battary may exploda. (41)

Uss care when sstvicing bettaries,




Perform maintenance safely

Tire Maintenance

"’“’mm ot slen Ko o A
rim parts can cause o
fofiow the mamdachurer's tecommandations o ses
your £ Supplisr.
it 2

2

z‘\

‘ .
th, wAONG

Special tools end procedires &e kadtoemgsm
EmTodoﬁaafdy,RMbadoneNMy Fofiow the
step-tiy-stap instructions given in a tie repalr manual,
Charnging tres i3 a job bettor done b your tire satvice
company. (42) Always maintzin the comect 8 preasure.
Do not Inflata the tires above ha racommanded pressure,
Ba sure to replace tre baiast f maghing (s 60 equipped.
Sea manufachrer's specifications for ballast requirements.
Inspect tiras and whaels daily. Do not operate with low
préssure, culs, bubbles, damagad ims or missing g
bas or nuts. Naver cut or weld on tha fim or im parts.
This cotid cause explosiva decompression, 1 the tres are
filled with nitrogen DO NOT add air, Fill only with dry réiro-
mmmmﬂmmmm Keep whoel lug
nuts fightened to manufacturer’s recommendations. A rise
In tire presSira Is nommal during operation. it should NOT
be reduced. When adjusting tire pressure, do so froma
distanc. Usa a long hose with self-atiaching chuck,
mmmmmmqwneummmmm.

You're riding on them — you kesp them safe,




Perform maintenance safely

Tire Repair Air Reservoir Tank

"Tires ara to be repaired only by a qualified individual using Draln tank (if so equipped) daily. In cold weather, itis

———— e e
WARNING: Always use & safely cage or cable baforastarhmmﬁ i

restrabtls when reinfiating & reparad tire. (43)

Tire repalr Is for qualified persannel anly.



Perform maintenance safely

Complete Service And Repairs
Before Machine Is Operated

wammmmmmm
fiad by the menulachurey, Insinl all quards, covers,
mmmmumwm
mﬂ#ﬂﬂmﬂmmmmwmxm

Start the engine and chack for leaks. (Sae hydrauic fuld
wamning, page 40.) Operata al controls ty make sure
machine ls functioning propery. Cycle the boom and
gwing controls several timos  be sure cyindars are fully
charged with cll, Road test mackine ¥ necassary. ARet
tasting, shut down, check the wark you performed (any
missing cotter pins, washers, locknuts, els.), Recheck
fiuid levels befors relsasing maohine lor operation.

trspect all pars during repar and replace ¥ crackad or
cemagsd. Excessively wom or damaged pats can ta and RIGHT
ﬁ%mmmwmmw

Wrong perts dont maka 8 ight machina.
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Test your knowledge

Now that you have read this safsly manual, do you undersland. . .

-~ Your gately program?

— Your machifie manulachrer's manusi(s)?

— Progar clathing and personal safely equipment?

=~ Your maching’s controls, warning igns, devices, and sefely equipment?
~ How o propedy inspact, moun, and start your machine?

~ How to check your machine for proper opesation?

— Your work arsa and any spacial hazards that may exist?

~~ Proper oparating procedures?

— Operating safety pracautions?

~ Undar what conditions you should not operet your machine?
~ Proper parking, shutdown, and dismounting procedures?

— Proper maintenancs procedures?

A final word to the user

You have jusl Enished reading the EM) Aerial Device Safsty Manual. It Is Impogsibla for this marual to cover every
hazardous shuafion you may ncotnter. But, your knowiadge of thase safety pracautions and yousr adherenca to
the baske ndes of safety will help buld good judgmant in all situations. Our objectiva i3 to help you daveldp good
safaty habits and make you a batter and safer Aerial Device operator,

Remember: safaty Is your business AND your responsiity.
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MACHINE INSPECTION CHART

=

e

VO W

«“ORa

g

HOSBS/FITTINGS

TEM DESCRIPTION SERVICB
CHECK LEVEL X
1 | HYDRAULICFLUD
DRAIN FLUID AND REPLACE WITH MOBIL DTE 11 OR ATF X
(WHERE APPLICABLE)
CHECK LEVEL X
2 ENGINE OLL
CHANGE OIL (SEB ENGINE MANUAL)
3 LOAD HOOK INSPECT HOOK & LATCH X
4 WINCH LINE INSPECT FOR WEAR AND BROKEN STRANDS p.¢
5 WINCH DRUM CABLE IS WOUND EVENLY ON DRUM X
6 AUGER STRAP INSPECT FOR WEAR AND BROKEN STRANDS X
- MAKE SURE PIN RETAINERS ARE IN PLACE AND TIGHTLY
7 | ALLPINRETAINBRS R X
8 TIE DOWN HOOKS MAKE SURE BOLTS ARB TIGHT X
ALL WHEEL LUG j
9 NUTS MAKE SURE BOLTS ARE TIGHT X
10 | ROTATION BEARING MAKE SURE BOLTS ARE TIGHT' X
. BOLTS TORQUE TO 159 FT.LB.
LIFT CYLINDER
11 GREASERITTING GREASE WITH MOBIL HP GREASE X
ROTATION BOX
12 GREASE FIITING GREASE WITH MOBIL HP GREASE X
ROTATION GEAR
13 TEETH 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
FIBERGLASS CHECK FOR CRACKS, CHIPS, DIRT BUILDUP.
16 DO NOT GREASE OR LUBE FIBERGLASS BOOM. CLEAN WITH X
EXTENSION BOOM
SOLVENT.
17 | wincn GrARBOX REPLACE LUBE WITH EPSAE 90 X
18 | AUGER GBARBOX REPLACE LUBE WITH EPSAE 90 X
HYDRAULIC
19 | reETURNFILTER REFLACE X
OUTRIGGER PIN
20 | GREASE FTITINGS GREASE ADBQUATELY (4 PLCS.) X
HYDRAULIC CHECK FOR LEAKS/ CRACKS. REPAIR LEAKS IMMEDIATELY. | X




MACHINE INSPECTION CHART

w
Plelsls,
ITEM DESCRIPTION SERVICE P EI MMy
Lfr]s|s|*®
Y
CHECK LEVEL X
HYDRAULIC FLUID
1 U DRAIN FLUID AND REPLACE WITH MOBIL DTE 11 OR ATF X
(WHERE APPLICABLE)
CHECK LEVEL X
2 ENGINE OIL
CHANGE OIL (SEE ENGINE MANUAL)
3 TIE DOWN HOOKS MAKE SURE BOLTS ARE TIGHT X
4 A"”,’}‘G}Bs“wc MAKE SURE BOLTS ARE TIGHT X
HYDRAULIC
5 RETURN FILTER REPLACE X
OUTRIGGER PIN
6 GREASE FITTINGS GREASE ADEQUATELY (4 PLCS.) X
HYDRAULIC
HOSES/MITTINGS CHECK FOR LEAKS/ CRACKS. REPAIR LEAKS IMMEDIATELY. | X




TRAILER INSPECTION CHECK LIST

There are a number of simple rules to follow in caring for your trailer axle assembly that

can add to its lift — and in the case of some of these rules, you may be protecting your own

life as well. Using the following checklist before starting a trip with your trailer is highly
recommended. Some of these items should be checked 2-3 weeks prior to planned trip to
allow sufficient time to perform maintenance.

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

2. Check hitch. Is it showing wear? Is it properly Jubricated?

3. Fasten safety chains and breakaway switch actuating chain securely. Make certain

the breakaway battery is fully charged. ‘
4. Inspect towing hookup for secure attachment.

5. Load your trailer so that approximately 10% of the trailers total weight is on the
hitch. For light trailers this should be increased to 15%.

6. Do Not Overload. Stay within your gross vehicle rated capacity. (Consult your
trailer identification plate.)

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 hanger bolt, shackle bolt, and U-bolts nuts per 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:

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

LN SNIINIE) 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.

R ORNSHR(OIN Indicates a potentially hazardous situation that, if not avoided, may result in
minor or moderate injury.

AL INIINIE 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:

e Keep all guards and shields in place. Moving parts can crush and dismember.
e  Check that all connections and bolts are tight before operating.

e  Check all hoses and fittings before start-up and periodically during operation.
e  (lear the area before equipment startup.

e Do not allow bystanders near the operating unit.

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

e  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.



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.

LU E 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.

NLUOIINGE I oose 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 ideal 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, alternate 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 recommended 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 131°F[+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
OCCUT.

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 of 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.



MAINTENANCE

ZALININE 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).

INZRIIINE I.oose 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

NO TENSION ON COMPRESSION SPRING

(ENGRAVED TENSIONER RING IS NOT EXPOSED) ENGRAVED TENSIONER

RING EXPOSED

~ORRECTLY TENSIONED




-

Adjust Tension

1. Remove the protective plug that covers the grease relief valve.
2. Support track assembly so the track clears the ground.

3. Apply a standard grease gun 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
tensioner preventing it from relieving stress on the track when traveling over
irregular 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 O-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
1000cm”3).
c. Screw the oil supply, discharge port plugs and the level check port
plug.
Gear oil amount: 1000cmA3
Gear oil change period
a. First change: 200 hours or 2 months
b. Second and after: 1000 hours or 1 year

\ tightening torque

oil supply, discharge port plugs_ 46~51 N*m
lavel check port plug 12~18 N*m

bl

QOil supply port

evel cheek port

Qi) gischarge port
G3/8

General Precautions:

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
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90” TRACK SUCTION ASSEMBLY

ITEM

PART

NO. NO. DESCRIPTION Qry.
1 7771 SUCTION LINE 1
2 7768 SUCTION FILTER 1
3 CLAMP 1.78" T BOLT CLAMP 2
4 BARB 1.25" NPT BARB FITTING 1
5 ELBOW 1.28" NPT 90° ELBOW 1
6 NIPPLE 1.25" NPT 4" LONG ]

NIPPLE
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90” TRACK TENSIONER ASSEMBLY

ITEM PART

NO. NUMBER DESCRIPTION Qry.
1 7763 MALE TENSIONER ASSY 1
2 7757 TENSIONER MOUNT PLATE 1
3 7758 COUNTERSUNK RETAINER PLATE 1
4 COUNTERSUNK 5/8-11 UNC 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 M10X35 BOLT 4
9 7764 1.50 INCH U SEAL 1
10 7765 1.80" WIPER SEAL 1
11 7777 GREASE RELIEF VALVE 1
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1 Production Outline

1. Pump PVD Piston Pump
2. Model PVD-0B-24-5778A
3. Applied

. Di Derri
machine gger Derrick

4. Customer SKYLIFT

2 Pump Spec

1. Capacity P1, P2 : 12X 2cm’/rev

P1, P2 : 20. 6MPa
2. Pressure

(210kgf/cm?)
3. Speed Rated speed : 2400 min'  Rotation Direction : Clockwise
) Max. speed : 2600 min”’
4. Suction —0.02 ~ +0. 04 MPa

Pressure ( —0.2 ~ +0.4 kef/cm®)

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

6. Oil temp Temp range : —20~+80°C Peak temperature within 100C

7. Control Constant torque control
3 Others
Pump Torque
48. ON-m

£ 32 ?;\‘ )
¥E RN
0CT. 13.2016

No. REVISION DATE BY APPD

N\ ENGINEERING DIV 2R ‘
N!-‘ \l,.;"




6. TROUBLE SHOOTING AND COUNTERMEASURE

No Trouble Possible cause Countermeasure
1 | Overload to engine (1) Speed is higher than standard (1) Readjust it as standard
(2) Setting pressure is higher than | (2) Readjust it as spec
specifications
(3) Damage of internal parts of | (3) Repair or replace
pump
2 | Low pump flow or low | (1) Speed down of engine (1) Readjust of engine speed
pressure (2) Wrong coupling (2) Repair or replace
(3) Damage of internal parts of | (3) Repair or replace
pump
3 | Abnormal noise or (1) The level of oil in the tank is | (1) Replenish a tank with oil
abnormal vibration low.
(Cavitations) (2) Airin the oil (2) Check piping
Bleed the air in the
hydraulic circuit.
(3) Water in the oil (3) Replace oil
(4) Clog of suction filter (4) Clean or replace
(5) High suction pressure (5) Correction
(6) Damage of piston shoe (6) Replace
(7) Installation condition is no good | (7) Correction
(8) Wrong coupling (8) Replace
4 | Oil leakage (1) Damage of O ring or packing (1) Replace
(2) Loosened plug (2) Tightup
(3) Leaking from oil seal (3) Replace
Replace of oil seal

20




— NACH; v \

PARTS LIST 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."C3%“MEANS, AVAILABLE AS KIT.

NOT AVAILABLE AS INDIVIDUAL PART.
‘DIV.”"BLANK"MEANS, NOT AVAILABLE

CUSTOMER APPD DATE

M. Mgy

CHKD Dec.15. 2005

CONT NO. WORKS NO. CHKD TOTAL-SHEET
A/
BY
NACHI-FUJIIKOSHI CORP. . Z/a;

JOB NO. DOCUMENT Ni :
PL-PHV4B-003

\.




INTRODUCTION

This parls list is shown the parts of mode! "PHV-4B-60%%#-10"
and "PHY-4B-60%#%-P-10".

The parts of other model aren't shown.

_Model Code

PHV—-4B-60**x*— (x) (x)—-1¢C

T-- T T pesign Ho.

5 Ostion Valve Code

i R : wilh Serge Suppressor Relicl Valve
S owith Shock Less Relief Valve

X None : withkoul Serge Suppressor Reliei Vaive
or Shocx lsss Reliei Valve

l ——-— (Oplion Code
_ P Cowith Par«<ing Brake
None : wibbhoul 2arking Brake
, Gear Ralio Code
A ©1/36. 32
; B 1 1/47.33

- {ode for Ryd.Molor Disolaceneni(Lo/4i nade)
1Y 28.6/17.4 cn’/rey
20 29.7/138.3 cn'/rey
320 34 2/10. 1 /ey
4 0 35.53/21.3 ¢n¥/rev






table I. REDICTION GEAR GROUP

WHCEL MOTOR MODEL | “GO**A-(P)-10 | PHV-4B-60%%B-(P)-10
GEARRATI0 1736, 80 747763
No. DESCRIPTION NACHI PART No. | Q 1Y | NACHI PART No. : Q 1Y | DIV. REMARK
101 [ BODY [ T |CI
102 | COVER FID-8322-1-02 I [F2D-8322-1-02 B
104 | CARRTER 2 0 ()
106 | Bl GEAR FZ1D-8090~1-06 4 |F1D-8090-1-06 4 |B
107 | BZ GEAR X 3 |C2
08 | S1_GEAR C2
09 | SZ GEAR MV55-204037 1_|FZD-8090-1-09 B
110 | RING FZD-3090-1-10 4 {FZD-8090-1-10 4 B
111 | B2 PIN 3 |C2
112 | THRUST COLLAR FZ1D-8090~-1-12 FZD-8090-1-12 B
113 | 0 SNAP RING F1D-8322-1-13 T {F2D-8322-1-13 B
114 | THRUST PLATE F7D-8090-1-14 4 |FZD-3080-1-14 7 [B
115 | THRUST PLATE F1D-8090-1-15 F7D-8090-1-15 B
116 | SLIDE gfl}NG F1D-8322-1-16 1 |FID-8322-1-16 B
17 | FLOATING SEAT . B
510 ’Ie FiD-8322-1-17 2se1|FID-8322-1-17 2set|B
9 [ BEARING 2 2 ICI
20 | NEEDLE FZD-8090-1-20 136 |FZD-8080-1-20 136 |B
21 | NEEDLE 72 72 |C2
22 | THRUST WASHER 6 6 IC2
3 | SNAP RING FZD-8322-1-23 1 |F1D-8322-1-23 1 1B 4 PIECES / I SET
4 | SNAP _RING 1 T [C1
125 | SNAP RING RA-35 8 [RA-35 8 1A, C2 JIS B 2804 SIZE CE35 FOR SHAFT
128 | SPRING PIN 3 3 |C2
29 [0 RING | 1 [C9-1
30 [0 RING ) 7 |C9~
131 |0 RING 1 [ |C9-
132 | PLUG FID-8144-1-34 7 [FID-8144-1-34 2 |B
133 | PLUG GPF 1/8 1 [GPF-1/8 1 [B
134 | HYDRAULTC NMOTOR cl. (able 4 C
137 | NAME PLATE 1
38 | PLUG GPF-1/4 2 |GPF-1/4 ) |B
39 [0 RING 2 7 |Co-1
table CJ.
BODY SUB ASSY
BODY A
Cl SUB ASSY GHB-4-8235 Iset |GHB-4-8235 Isel |CI
(101) [ BODY (D) )
(i19) | BEARTNG (% (2
(1741 SNAP RING (i) ()
table C2.
CARRIER 2 SUB ASSY
CARRIER 2
C2 SUB ASSY MVH-204037 Iset |GHC-4B-2-8235 {sel |C2
(104) | CARRITER 2 (D) ) ~
(1o7y| 82 GEAR_———— (3 (€)]
(108Y [ Si GEAR (D) )
ATOTBT PN 3) (3)
(I 31Y[ NEEDLE (79) (D)
(U28)| TIRUST WASHER (6). (6
(125) | SNAP RTNG @i )
(128)] SPRING PIW (3) (3)
table C9-1.
SEAL KIT(REDUCTION GEAR)
SEAL KiT
C9-1 | “REDUCTION CEAR) GHS-500-1-8739 : Isel |GHS-500-1-8739 | 1set |C9-)
(12910 RING —— A (] T
S3DFORING R4 (2)
(3 ORING "7 (0 ) M o
(39) 0 KivG [§)) ()










table 2. HYDRAULIC MOTOR GRoUP

WHEEL MOTOR MODEL

PHY-4B-60%%%-10

PHV=-4B-50##-P-10

OPTTON” [ RTTHOUT PARKTNG BRAKE™| ™ WiTH PARKING BRAKE |

No. DESCRIPTION NACHT PART No. 1 Q TY | NACHI PART No. [ Q'TY [DIV. REMARK
202 | BODY 2 1 C4
203 | SHAFT Ch
204 | CYLINDER BARREL (]
205 | VALVE PLATE § Co
206 | PISTON ASSY ] 9 1C6
208 | SHOE HOLDER | 1 |C6
209 | BARREL HOLDER I 1 |Cé
210 | SWASH PLATE cl. table 4 B
211 | CONTROL PISTON 1 1]C4
212 [ PIN 3 3 |C6
213 | SPRING € 1 C6
214 | RETAINER 2 2 |6
215 | DISK PLATE e |FID-4671-1-26 7B

16 | STEEL PLATE e |F15-2632-27-1 3 |B
217 [ BRAKE PISTON e |FID-4954-1-17 B
219 | SPRING B e |F15-2817-29-B-1 B
220 | RETAINER e |FID-4954-1-20 B
221 [ BEARING 1 L|Cs
222 | BEARING 1 C3
223 | BALL YB-5/8 2 |YB-5/8 2 |A JIS B 1501 SIZE 5/8
224 [ OIL SEAL | 1 |C4,C9-2
225 | SNAP RING ] 1 |Cé
226 | SPRING PIN 1 1 {C
227 | PIN PP-h7-§X15 2 _[PP-n7-8X15 i (B
228 | SCREW TH-10X25 7 [TH-10X 25 1B
229 | 0 RING I 1 ]|C9-2
Z2i | 0 RING 2 2 109-2
232 | 0 RING - C9-2
233 | 0 RING — C9-
234 [ BACK UP RING —— 1 [C9-
235 | BACK UP RING - 1 |C9-2

table 3. BODY 1 ASSY GROUP

WHEEL MOTOR MODEL

PHV-4B-60%%4-10

PHV-4B-60%++-P-10

OPTION WITHOUT PARKTNG BRAKE | WiTH PARKING BRAKE

No. DESCRIPTION NACHI PART No. i Q"TY | NACHI PART No. i Q TY [DIV. REMARK
301 | BODY ] (]

302 | SPOOL ] ¢

303 | CHECK VALVE 2 2 |C3

304 | SPRING GUIDE 2 2 103

305_[ SPOOL 1 C3

306 | SHUTTLE SPOOL 1 1 [C3

307 | SPRING VI 2 2 |C3

308 | SPRING V2 2 2 |C3

309 [ SPRING V3 ] 1_|C

310 | PLUG p 2 |C

311 [ PLUG : 2 13

312 | PLUG 2 P[]

313 | CHOKE 2 2 ]C3

314 [ RING 2 2 |C:

315 [ PLUG 1 7 |C¢

317 10 RING 2 2 ]C3,€9-2
318 | 0 RING : P [

319 | 0 RING 2 ]C3,C9-2
320 | 0 RING 2 2 ]C3,€9-2
321 | CHOKE l C

322 | CHOKE ] C3

323 | PLUG 2 2 1C3
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table 4. HYDRAULIC MOTOR DISPLACEMENT

MODEL

HYDRAULIC MOTOR
D1SPLACEMENT

Lo/Hi [cn®/rev]

HYDRAULIC MOTOR

SWASH PLATE

NACHI PART No.

Q1Y

NACHI PART No.

QTY

PHV-4B-6011+-10

PMV-2B-2917-CAH-8645A

1
PHV-4B-6011+-P-10 23.6/17.4 PNV-2B-291 7B8-EAH-8645A j|FD-4286-3-10 ‘
PAV-4-6021F-10 PHV-2B-2013-EAR-8645A 1
PHV-4B6021+=P-10 28.118.3 PHV-2B-2913B3-EAH-3645A 1|FeD-4656-1-10-2918 !
PAV-4B-6032¢-10 PHV-2B-34 19-EAR-8645A 1

PHV-4B-60321 -P-10 34.2/19.1 PAV-2B-341988-EAH-8645A 7|FD-4660-1-10-3419 !
PHV=4B-6041#-10 v/ s  [PV-7B-3521-CAR-Bo4Sh : Do ]

PHY-4B-60414-P-10

PMV-2B-3521B8~EAH-8645A




—— NACHI

PARTS LIST OF WHEEL MOTOR

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

NOTE.
IN THE PARTS LIST,
*DIV.” A"MEANS,

*DIV."B"MEANS,
*DIV."C%"MEANS,

STANDARD PART.

( AVAILABLE AS INDIVIDUAL PART.")
AVAILABLE AS INDIVIDUAL PART.

AVAILABLE AS KIT.

NOT AVAILABLE AS INDIVIDUAL PART.

‘DIV.”"BLANK"MEANS, NOT AVAILABLE

NACHI-FUJIKOSHI CORP.

JOB NO.

PL-PHV4B-003

CUSTOMER APPD M M DATE
CHKD Dec.15. 2005
Klamiviay
CONT NO. WORKS NO. TOTAL-SHEET

DOCUMENT N

\.




INTRODUCTION

This parls list is shown the parts of mode! "PHV-4B-60#%%-10"
and "PHY-4B-60%x%-P-10".

The parts of other model aren't shown.

Model Code

PHV—4B-60%x%xx—- (%) (x)—1¢C
- 1 T

f l - Design Ho.
: Ostion Valve Code

i ‘ R D wilh Serge Suppressor Reliel Valve
S cowith Shock Less Relief Valve
None : wilkoul Serge Svporessor Reliei Yaive
or Shock lLsss Relief Valve

—-— Qeption Code

f p ©with Par«<ing Brake
. Rene @ without 2arking Brake
j Gear Ralio Code
A ©1/36. 30
' B ©1/47.33

- Code for Hyd.Molor Diselacenent{Lo/4i made)
1V 1 28.6/17.4 cn’/rey

20 02977183 ¢/ rev
32 0 34.2/19.0 ca¥/rev
4; 0 35.3/21.3 en'/rev






{able 1.

REDIICTION GEAR GROUP

[ WHEEL MOTOR MODEL | DHV-4B-60#%A-(P)-10 PIIV-48-00%3B-(F) - 10
GEARRATTO _ 1736. 80 T747.75%
No. DESCRTPTION NACHI PART No. | Q 1Y | NACHI PART No. [ Q@ 1Y | DIV, REMARK
101 | BODY ] 1 |Cl
102 | COVER FID-8322-1-02 1 |FZD-8322-1-02 B
104 | CARRIER 2 1 2
106 | BT GEAR FZ0-8090-1-06 4 |FZD-8090-1-06 4 |B
107 | B2 GEAR 3 3 |C2
08 | S1 GEAR 1 CZ
09 | S2 GEAR MY55-204037 1 |FZD-8090-1-09 B
110 | RING F2D-3090-1-10 4 [FZD-8090-1-10 4 [B
111 [BZ PIN K 3 |C2
112 | THRUST COLLAR F2D-8090-1-12 FZD-8090-1-12 1 |B
113 | 0 SNAF RING F2D-8322-1-13 ZD-8322-1-13 1 [B
4 | THRUST PLATE FZD-8090-1-14 4 |FID-8090-1-14 1 |B
THRUST PLATE FZD-8090-1-15 1-[FLD-8090-1-15 1 |B
116 | SLIDE RING F2D-8322-1-18§ 1 |[FZD-8322-1-16 1 |B
7 | FLOATING SEAT TN-0299_1 _
§T0 RINC FiD-8322-1-17 2sel|F1D-8322-1-117 2set|B
9 | BEARING 2 2 ICl
120 | NEEDLE FZD-8090-1-20 136 |F2D-8090-1-20 136 |B
121 | NEEDLE 72 72 |C2
22 | THRUST WASHER 6 5 |C2
3 [ SNAP RING FiD-8322-1-23 FID-8322-1-23 T |B 4 PIECES / | SET
74 | SNAP RING [ [
125 | SNAP RING RA=35 8 |RA-35 8 [A,C2 )15 8 2804 SIZE CE35 FOR SHAFT
28 | SPRING PIN 3 3 |C2
29 [0 RING 1 T |C9-1
130 [ 0 RING 2 7 [C9-1
131 | 0 RING C9-1
132 | PLUG F1D-8144-1-34 7 |F1D-8144-1-34 B
133 | 'LUG GPF -1/8 1_|GPF-1/8 B
134 | HYDRAULIC NOTOR cl. (abie 4 C
137 | NAME PLATE | [
138 | PLUC GPF-1/4 2 |GPF-174 7 |B
139 | 0 RING 2 7 [C9-1
table CJ.
BODY 5UB ASSY
BODY
Cl SUB ASSY GHDB-4-8235 Isetl |CHB-4-8235 Iset |CI
(101)] BODY () w.. .y
(1 19) | BEARTNG () )
(124) ] SNAP RING (1) (1)
table C2.
CARRIER 2 SUB ASSY
CARRIER 2
c2 SUB ASSY MVH-204037 Iset |GHC-4B-2-8235 Iset [C2
{104) | CARRIER 2 M) )
(10| B2 GEAR | — (3) (3)
(108) | i GEAR () (1)
(1] B2 PiN (3 3)
(121)] NEEDLE €3] (D))
(122) | THRUST WASHER () {6)
(1 25) | SNAP RTNG (4) ()
(128) [ SPRING PTWN (3 k)]
1gble C9-1.
SEAL A’/r(ml)(tl'mo:v GEAR)
SEAL KIT :
-1 (REDUCT 10N GEAR) GHS-500-1-8739 Isel |GHS-500-1-8739 Iset |C9-1
(1291 0 RING - N ()
Q300 RING — L) (2) . _
(I3 TORING " IR (0] R N () o
03010 KNG ) [#3)










table 2. HYDRAULIC MOTOR GROIIP

WHEEL MOTOR MODEL

PHY-4B-60%%#-10

PHV-4B-60453-P-10

OPTTON [ WTTHOUT PARKTNG "8RAKE | Wi'TH PARKING BRAKE |

No. DESCRIPTION RACHI PART No_ I Q TY | NACHI PART Ro. [ Q 17 [DIV. RENARK
202 | BODY 2 1 Cd
703 | SHAFT C5
704 | CYLINDER BARREL T]C6
205 | VALVE PLATE 1 [C6
206 | PISTON ASSY 9 9 [C6
208 | SHOE_HOLDER | 1 1C6
209 | BARREL HOLDER | L [C6
210 | SWASH PLATE ol 1able 4 B
71| CONTROL PISTOR 1 W[
212 | PIN 3 36
213 | SPRING C | 1 1C6
704 | RETAINER 2 7 |C6
315 | DISK PLATE  _———|FIb-4671-1-26 78
216 | STEEL PLATE  ———|FIS-1630-01-¢ 318
217 | BRAKE PISTON F10-4954-1-11 ]
219 | SPRING B " FIS817-10-B-] ]
220 | RETAINER  ————[Fib-4954-1-20 B
221 | BEARING ] L |C5
227 | BEARING | C3
223 | BALL YB-5/8 7 [YB-5/8 1A 715 B 1501 SIZE 5/8
74 | OIL SEAL 1 1 [C4.C9-2
175 | SNAP_RING I I [C6
276 | SPRING PIN 1 3
207 | PIN PP-hi-8X15 7 |PP-hT-8X 15 7 1B
728 | SCREW TH-10X 25 7 [TA-10X 25 718
229 | 0 RING | ()
231 | 0 _RING 2 7C9-2
232 10 RING — €97
~233 [ 0 RING - C9-
34 | BACK_UP_RING - 1 [Co-2
235 | BACK UP_RING e T [co-2

table 3. BODY 1 ASSY GROUP

WHEEL MOTOR MODEL

PIV-4B-60#%3-1(

PHV-4B-60#+-P-10

OPTION WITHOUT PARKTNG BRAKE ™| WITH PARKTNC BRAKE ™
No. DESCRIPTION NACHI PART No. | Q"TV | NACHI PART No. i Q'TY [DIV. REMARK
301 [ BODY [ [
302 | SPOOL L |C3
303 | CHECK VALVE 2 2 1C3
304 | SPRING GUIDE 2 ¢ |C3
305 | SPOOL | 1 |CS
306 [ SHUTTLE SPOOL i 1[G
307 | SPRING VI ] 2 |03
308 | SPRING V2 ? 2 1C
309 | SPRING V3 ] 1_|C3
310 | PLUG 2 2_|C3
311 | PLUG 2 2 (3
312 { PLUG 2 P[]
313 [ CHOKE 2 2 ]C3
314 | RING 2 2 |C3
315 | PLUG 1 7 1C3
317 10 RING 2 2 |€3,€9-2
318 | 0 RING : 2063
319 10 RING : 2 |C3,C9-2
320 [0 RING 2 1C3,C9-2
321 | CHOKE | (&
322 | CIOKE I I €3
423 | PLUG 3 P[]
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{able 4. HYDRAULIC MOTOR DISPLACEMENT

MODCL

HYDRALLIC MOTOR
D1SPLACEMENT

Lo/Hi [cn/rev])

HYDRAULIC MOTOR

SWASH PLATE

NACHI PART No.

Ty

NACHI PART No.

Q1Y

PHV-4B-6011#-10

PHV-2B-2917-EAH-8645A

1
PHV-4B-6011#%-P-10 2§'5/l7’4 PNV-2B-2917B8-EAH-8645A { FZD-4266-3-10 !
PAV-4B-6021+-10 PNV-2B-2918-EAH-8645A ]

PHV-48-60215-P-10 29.718.3 PHV-2B-2918B3-EAH-8645A 7|FeD-4656-1-10-2918 '
PHV-4B-6032-10 PNV-7B-3419-EAH-8645A !

PHV-4B-60323-P-10 34.2719.1 PHV-2B-3419B8-EAH- 86454 7|fD-4660-1-10-3419 '
PAV=4B-6041#-10 w2 |PV-IB-I57I-EAR-BoAA : T 1

PHY-4B-6041%-P-10

PMV-2B-3521B8-EAH-8645A
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PRECAUTIONS

Thank you very much for buying the NACHI products.
This Instruction Manual 1is 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.



For safety usage (Obey surely)

¥ith this instruclion manual, to protect the accident by mis-usage, precautions
are described as follows.

BBy 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 Lhe immediate risk of death or serious personal
injury.

A ¥arning This type of precaution indicates a condition in which incorrect
handling creates the risk of death or serious personal injury.

A Caution This type of precaution indica*cs a condition in which incorrect
handling creates .ir risk of personal injury or matierial damage.

Request This type of precaution indicates a condition in which understanding
creates the sai~‘y usage of mn.or.

BObeying items are showing 7nl owing drawirss.

Mark shows prohibition action.

Within this mark or near to this mark shows

Mark is prohibition concrete prohibition content.

Mark shows leading caution content.

DD 00

Within Lhis mark or near to this mark shows
Mark is caution concrete caution content.




Por safety caution {Obey surely)

AWarning ! To avoid clip accident

* Touching a moving motor makes injury
Don’ t insert a finger or tool from opening space.

AWarning : Prevention fire

- Hydraulic equipment uses hydrauliec oil, Usual hydraulic oll
is inflammability (Flash point is 210°C), it is dangerous
if there is a fire or high temperature object necar by,
Especially fog situation hydraulic oil easily ignite,
it is necessary pay caution.

+ Use the suitable hydraulic oil, and confirm no overfiow
and nn leakage of hydraulic oil.

AWarning I Caution for breakage or
burst under high pressure

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 equipment are not used exceeding max. operaling
pressure which is designating in the catalogue and instruction
manual.

+ Select the suitable piping and coupling which 1s fit the system.

- lse the designated seal and bolt.

- Don’ t install in the abnormal vibration and acceleration

decoleration place.



Caution : Usage sultable hyvdraulic
st oil

* The hydraulic oil effects big influence about the hydraulic
equipment operation, efficiency and reliability.

Use the high quality petroleum hydraulic oil 1S0 VG 46 or equivalent.

» Use the hydraulic oil within the suitable range of temperature
Confirm coofficient of viscosity.

Regquest ! Protection for environment

+ Pay attention 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

poliution and fire. And dralning to the floor makes slippery and very dangerous,

Regquest ! Unpacking tendexrly

+ The hydraulic equipment is generally heavy and precision parts.
Taking oul from package treats carefully and do not hit and

drop, this is the cause of breakage and damage.

.

Den’ t life up by hand the products weight over 20kgf,

Tt may the cause of injury or accident,

—




. MODEL CODE

PHV-4B-60£;:-(:)(*)-10

=N THTR Y
Ortior Yalve Code
R 2 widh Serge Suspreisar Rellef Yalve

S . with Shocek Less Relief Yalve
Kone : withost Ootlon Valve

Ortics Code
P ©with Parkiag Brake

fone © withael Parking Brake
(13) Gear ratio code

A L1736, 80

) MR VY]

(12) Code for Byd.Wolor displacenenttii aode)

(1)) Code tor Hyd.Molor displacemeat{lo vede

2. SPECIFICATIONS

SPECIFICATI0H (THEORETICAL) Wl (oted iotes)_ (oied) Usel)
Ortion
Hode) No. g?::\I:::uf:z‘““" 52:?&1:20 Ois:li:c‘elnnl pr':::'"t “l;:t::::l::ar{:':ou) ""::; 1:&2:::::;?:!12:4:) ’""[i::q:‘““
Lo node | Hi mode lotecnifhent V Contiagons Yheel obor ' Had Botor | Wheed Untor | Hyd. Voler
coh:nl: a'/tey eooe:ﬂ:cl‘/m code:ll: ratls plo -E,'m swit]  WPa Nem : Nen L/nin mln"j nin’ N-m |, Hen
PHY-48-50114- (P) - 10 ! [ A 1736801 1052.51 640, oy | ). 5 a9 un
(R Y I R [ R — y 1 . 4
PHY-48-50118-(P) ~10 X . AR BN B 53.9 ) an
PHV-48-60214-(P)-10 | Vot | 1 Vs A :ms.snlnon.u in.4 uy | 4.9 152 1
PHV-48-60218- (P) -10 \ X B AT 1L ST 30 s - 6.5 T aw_ g
PIV-48-60334- (D118 | : Wil 2 : o A :llze.saglzss.u ) on | (s. 1 L) |
PHY-48-60328- (P) - 1 L , § /4153016285, 9008 iy, (3. L Lo ue
DRI U R N :u/ss.snﬂlm.ol 1831 [5665) 1 ] T i
PHY-48-60418-(P) - 1D , , B /415316718 10124 s i BLY a

Rolel
Hole2 :

Notol
Noted

Nole§ :
Roteb

Notel ¢

Haled

© Use Lhis wheel nolor within the hareinbefore “ SPECIFICATION
Real Torauve at 10min™{Lo) should be asproainate 85X of

The bereindefore " SPECIFICATICH 1s theorellcal valve.
Resl Spaed at HI(Pc10.3UPs) shovld be approximate §6% of Thearetical Seeec.

: Wax. Prassyre |s 24.5 WPa.
: Mex.Oulpul Torque is 6393 N'm

However. the valoe in { ) is linmiled by Nex.Pressure.
*foterniltenl’ neans Tese Lhan 7X of oparaling tine.
Uas. flow is 60 L/uin.

Honever, Lhe valee in () is linited by Max.Oviput Speed(Whesl Motor or Hyd.Noloer).
: Waz. Owlpul Speed is 65 cin™(Wbes!l Molor), 3580 oo™ (Myd. Notor).

However, ihe value in (] |s {iwlted by Mex.Flov or Max. Ootoel Speed{¥hee] Motor or Hyd.Volor).

Pgrking Brake Torque (Hyd.Votar) is 86.3 N-m

Therelore, Parking Brake Torgque(Wheel Molar) it ¢liferent value detween Gear Ratla " A{1/36.80)" an¢ ' B(1/47.93)°
Howaver, thls drawi=4 is shown the whee) aplor wilhout Oplion Valve

You can selacl “Dplion Yalve .

Thearellcal Toraue,
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5. OPERATION

PHV series wheel motors consist of a hydraulic molor “Fixed parts” and a planetary gear
speed reducer “Rolaling parts.” '

9.1 REDUCTION GEAR SECTION

.

D.

Funclion

The speed reducer of PHV series wheel molor is a simple planelary gear lype with {wo
stages. The high output speed of lhe hydraulic molor is reduced lo low speed with

high torque.

Operation

The s2 gear is attached Lo the hydraulic molor shaft,
and the s2 outpul speed is reduced beiween Lhe gears
(s2, b2, a2 ) as a lirsl stage speed reducer.
The reduced oulpul speed of this [irsl stage is
reduced again between the gears (sl, b1, al ) which
are connecled lo Lhe carrierZ wilh the spline
This reduced outpul speed of thc second stage is
fransmjtted lo (he body case “Rotating parts”
through the inner gears ( al, a2 ) and drives the
machine.

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

Zsi Zsa
Zs1+Za) ZsotZa2

R =

Note Z#% : Number of leeth
¥ith the PHV series wheel molor, (he body case
rolaling, so the gear ralio is;

Rotating parts a,"a,

/

7,
Fixed |”] b

%&; —

T

parts @
——— 1 ™ Carrier2

S

TR
\ I
7
Z
7 /] T
l
Fig.3

A
\2 stage planetar
speed reducer



5.2 HYDRAULIC MOTOR SECTION

1). Funclion
This hydraulic molor is an axial piston lype, and changes the hydraulic energy supplied

from the pump lo Lhe rolary molion.

2). Structure

52 gear is united motor shaft or
Connected to motor shaft with spline

Swash plate @

Fig.4

Through a hydraulic valve, the pressurized oil is supplied to Lhe valve plale ®.

When the pressurized oil is supplied 1o the {A) porl, this pressurized oil pushes lhe piston
® in the cylinder barre! @. This pushing force is changed lo the rolalional power by ihe
swash plale @ and transmilied fo the shafl & which is connected 1o the cylinder barrel
@ wilh the spline. The return flow from the cylinder porl is going oul Lhrough the (B)
pori of the valve plate &. To reverse rolalion, pressurized oil is supplied to the (B)
porl and relurning oil exits through Lhe (A) porl.



3.

2 speed molor operalion

The swash plale, which has [ and Il surface in the opposile side to lhe shoe sliding
surface, is supporied by the 2 balls which are fixed (o the body 2.

Since the balls are located in the eccenlric position, in the low speed range, the I
surface is faced to the body 2 by the oil pressure in the pision and the spring force
in lhe cylinder barrel. The swash plale angle is « (Max. capacily).

When Lhe speed change lever is changed, lhe pressurizedoil is led to the control chamber
which is made by the stopper ring and lhe conlrol cylinder.

The coniro) cylinder moves forward until (he I{ surlface of swash plale is in conlacl
with the body 2, and the swash plale angle becomes B.

The molor capacily is made small.

When an engine is sliopped, ihe conlrol chamber is led {o {he tank port and [he swash
plate position comes to lhe low speed one by lhe spring force. Slarling posilion is
always in the low speed.

Swash plate Pistan

T srfaee Shoe
8ody?
i 1.4 —
Ball gy " . _____%
L .z " -0
Spring
Tarlat Control chamber F;;Esure 0il
Cylinder barrel Contro) piston
Low speed High speed

~~



5.3 HYDRAULIC VALVE SECTION
I). Counter-balance valve
When the pressurized oil is supplied from the (A) porl, Lhe pressurized oil opens the
check valve @ and lows into the hydraulic molor intel (A’ ) port. At the same 1ime,
the pressurized oil goes through the orifice (C) into the chamber (D), pushes ihe spring
@ and moves Lhe spool @ torigh!. Then the returned oil from the hydraulic molor flows
into the (B) por!l, goes lhrough area (E) and drives lhe hvdraulic molor. %hen the
pressurized oil is supplied from the (B) pori, the hydraulic molor rolales in reverse.
Even the pressurized oil of the (A) port is shutl off, the hydraulic molor tries lorotale
by inerlia force. When the pressurized oil [rom the (A) port is shul off, the spool
@ tries to return lo lefi by the spring @ force. At this {ime, the oil in (he chamber
(D) tries Lo go oul to the (A) port Lhrough the orifice (C), bul due to Lbe throitle
elffect of orifice (C), the spool @ speed is reduced. Wilh Lhe orifice and nolches on
the spool, the returned oil is conirolled gradually and the hydraulic molor slops

smoolhly.
3) {2 4
C
D
> <
- A
=7
\ ! "I:"j 1
YT &
1 &
oy - 5B D |
C N [
b
’I”.'
A7 A‘ nl I’ B >
4 =
TS
JF 17
* }E {. X
(5
1 E
Fig.7

- ] 1—



5.4 PARKING BRAKE SECTION
1). Struclure :
The parking brake lixes (he outpul shaft of hydraulic molor mechanically while the
wheel molor is stopped. And il is applied aulomatically in the following fashion.
When A and B ports are nol pressurized, ihe brake piston{ is pressed in the direclion
(shown as arrow:Fig.7) by the spring @. Then the disk plate @ which is lixed lo
the cylinder barrel @ is held belween the steel plale ® which are [ixed (o the body
2 (® and the body 2 ®. As a result, with the friction of these plales, the ¢ylinder
barrel @and the hydraulic molor are unable lo rotale. (Fig.T)

—_— —_—— B o _ Ni_ _
- - J -~ o -
—— e — '
N — e — +

}‘""\"I‘“‘ i T e |
|, Lr lf'.y
T - R
—.-l—-lL...a._J | -__J..-J-_le
A = — g
3) 1) (6 1\@ 3 (!@ OROXORE
Fig.7 Fig.8

¥hen A or B porls are pressurized, the oil is lead 1o chamber @ shown in Fig.8. Then
(he brake piston @ is moved lo the direction (shown as arrow:Fig.8) against the force
of spring @. As a resul(, Lhe disk plale @ is released [rom the steel plale ‘g and
the body 2 &, and the cylinder barrel @ can be rolaled. (Fig.$8)

—12 —



6. HANDLING

=
N 6.1 MOUNTING
1). Sprockel pilot dimension A Body pilol dimension B
#230h8.8 o1s ?180h8.3. o6
Fig.9
2). When installing {he molor 1o the machine and/or altaching the sprockel Lo the motor,
do not force the sections and/or sirike them with a heavy object as damage may result.
The bes! method is (o use lhe mounting bolls as a guide and slowly slide it inlo
place.
N 3). Use the specified bolls ( equivalent grade 12.9 or higher ) [or mounting Lhe motor

and the sprocket, and tighten using the (ollowing torque.
Bolt size | Torque
Mi4 147 to 176 N - m{l5 to 18 kel « m)

6.2 PIPING

.

.

3.

4.

5.

The installalion drawing shows (he molor piping. Pay allention (o the rolaling
direction and piping.

When shipped, rubber plugs ( or sieel plugs for drain poris ) are allached to (he
piping ports. When piping, pay atlention as nol lo introduce dirl or welding scale
info Lhe porfs.

One of 1wo drain ports is used as a drain line. Use the upper side pori, and [ill
with 100cm® of hydraulic oil, then connec! the piping.

The permissible drain pressurc is limiled by the oil seal. Therefore, pay atiention
1o the size of drain piping so (hal the drain pressure does nol exceed the limil
especially in a low temperature environmen(. The permissible drain pressure is 0.3
MPa { 3 kgf/cm* | ( Rated ) and 1.0 MPa [ 10 kel/cm® } ( Peak ).

Fine fillralion prolongs the hydraulic sysiem !ife and ensures high reliabilil(y.
Install a 10um [iller, or beltler in the circuil.

—13—



6.3 GEAR LUBRICATING 0IL
1}. Use diesel engine oil SAE-30-CD or equivaleni as gear lubricaling oil. f"\
( When shipped, ldemitsu Apoloil Diesel Molive S-330 is used. )
2). Any recommended gear oil can be used, buil drain old oil complelely, and do nol mix.
3). When shipped, gear box is pre-[illed. Take the following sleps o refill. All plugs
are sealed by 0 ring.
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.” {(aboutl 1000cm®)
¢) Screw Lhe oil supply, discharge porl plugs and the level check por! plug.

T ———— | tightening torque
oil supply, discharge port plugs 46~51 N-m
level check port plug 12~18 N*m

Qil supply port

Qi) level check port

Qil discharge port —

G3/8
Fig.10
4). Gear oil amount: 1000 cm®
5). Gear oil change period
Firsi change: 200 hours or 2 monlhs
Second and afler: 1000 hours or | year

6.4 GENERAL PRECAUT!ONS
1). Always pay alteniion {0 oil leaks and loose bolls, delecl and correc! these problems
as soon as possible lo prevenl damage (o the molor or machine. Making a check sheel
is recommended.

—14 —
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INDUSTRIAL DIESEL ENGINE

KUBOTA 05 SERIES (3-cylinder)

EPA TIER

4
D1105-E4B

S, N

RATED POWER

18.5kW@3000rpm

Photograph may show non-standard equipment.

PERFORMANCE CURVE

1178

T——

8 & 3
TORQUE [N-m]

8
|
|

!
\

-
@

-
s
|

BRAKE HORSE POWER [kW]
|
\
|
\

)

-
o

i) L I A 270
A s =

CEES SR 1l ISGEE

MR S |- - 260
. el ass%

1 1la50

T o D ]
1600 1800 2000 2200 2400 2600 2800 3000
ENGINE SPEED [rpm]

FEATURES and BENEFITS

Emissions

Clean and Quiet Power

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.

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

Option

A variety of engine accessory options is also available.
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Model

Emission Regulation

Type

Number of cwmders

Stroke | mm (m)

Dlsplacement L (cu ln)

Combustlon System

Intake System

Output: Race s
Gross Intermittent |

Direction of Rotation

Alternator Capacity |

Length
Width

3 Height (1)
_;eight (2)

Dry Weight

Starter Capacity ‘ V-kW |

Lmmgm

Oil PanCapaclty ‘ L(gal)

*Specification Is subject to change without notice.

*Output: Gross Intermittent SAE J1895

*Dry weight is according to Kubota's standard specification.
When specification varies, the welight will vary accordingly.

497.8 (19.60)
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62.0 (2.44)

396.0 (15.59)

_194.0 (7.64)

608.7 (23.96)

200.0 (7.87)

KUBOTA ENGINE AMERICA
505 Schelter Road Lincolnshire, IL 60069
Phone: 847-955-2500 Fax: 847-955-2501
www.kubotaengine.com

KUBOTA CANADA, LTD

5900 14th Avenue, Markham, Ontario L3S 4K4
Phone: 905-294-7477 Fax: 905-294-1554

For Earth, For Life

IKiybholn

7/25/2013 - KEA2044



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

SRF

ENG

MIS

SRF

SRF

KP

DON

MPY

MPY

KP

KP

MIS

MIS

KP

CAR

KP

KP

CAR

P

LOF

SRF

KTR

KTR

KTR

SUP

79000436
2FW-E2

68378
23000272
81500001
66706-65120
M045193
760-AF30-12V
EN204SG12
16876-74152
51601-37670
CEC-SKYLIFT-HARN
39050-2
16371-11252
AFK102
16271-03450
16616-11620
TTK-S5-ET
50756
550-1000-35
68980218
KTR-B1-S5
KTR-HSG-B1-S5B
KTR-42-A-2-S37

PAL-40-40

Radiator Kit

Air Cleaner

2In Cobra 90
Mounting Kit
Overflow Bottle

Key Switch

Muffler
Tattletale-30 Sec Delay
Enuciator

Spacer
Temperature Switch
Engine Harness
Cable Stop

Band, Muffler

Ex Flange

Cylinder Bolt

Air Cleaner Hose

Ex Tube, 90

Isolator for Radiator Support Bracket
Tach

Overflow Hose
Drive Flange
Housing

Drive Hub

Pallet



SRF
STN

CAR

CAR
KP
KP
MIS
STN

KP

22100075
36691BP

KO5-SLSFB-001

TTK-S5-ER

16852-52850
1G662-52030
POWERED-BY-KUBOTA
38564

8CODECAL

Rear Legs
Fuel Filter

Fuel Filter Brkt

EXH. RING
Cover Plate
ELEC. FUEL PUMP
DECAL

ONE SHOT

DECAL
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‘ Urdate Date: 01/06/2016, Printing Date: 13/09/2016

LISTA DE PIEZAS

L ILLUSTRATED PARTS LIST
LISTE DES PIECES

——

KUBOTA

MODEL

MODELO D1105-E4B-KEA-1

MODELE

DIESEL ENGINE
MOTOR DIESEL

L MOTEUR DIESEL

SEPTEMBRE

97898-84410
I I SEPT.
J o Q SEPTIEMBRE 2013




D1105-E4B—KEA-1 -> ENGINE -> 000100 CRANKCASE ## D1 105-E4B-KEA-1

AT,
Update Date: 01/06/2016, Printing Date: 14/09/2016
180
S/
16324-032- 11 060 060 &

Interchangeable =, Not Interchangeable NI, New for Old 2>, 0ld for New <<
No |Part Number| = PartName = [aty| ic | smN | = " | Remaks fetatie TR
010 | 1G694-01012 | COMP.CRANKCASE 1 31.0
020 | 15451-96270 |CAP,SEALING 4 0.01
030 | 15221-03490 [CAP,SEALING 1 0.02
040 | 15261-96010 |PLUG 3 0.002
050 | 16683-96020 |PLUG | 0.088
060 | 16241-96010 |PLUG 3 0.007
070 | 15521-96020 |PLUG 2 0.003
080 | 17391-96160 |PLUG,EXPANSION 3 0.003
090 | 16271-96160 |PLUG,EXPANSION 1 0.025
100 | 05012-00508 |PIN,STRAIGHT 2 0.001
110 | 05012-00814 |PIN,STRAIGHT 2 0.006
120 | 05012-00610 |PIN,STRAIGHT 2 0.003
130 | 15231-33960 |PIN,PIPE 2 0.001
140 | 16241-33650 |PIN,PIPE 1 0,002
150 | 16241-96262 PLUG,FUEL CAMSHAFT 1 0.007
160 | 16261-56280 PIN(START SPRING) 1 0.004
170 | 16282-96010 |PLUG 1 0.09
180 | 16271-56350 ﬁ‘éSRE”NG‘GEAR-GOBER i 0.06
190 | 1GB96-33610 [PLUG 1 0.008
200 | 15021-33660 |PACKING 1 0.001 | £~
210 | 16871-73020 COCK,ASSY(DRAIN) 1 0.0SLI




D1105-E4B-KEA-1 -> ENGINE -> 000200 OIL PAN ## D1105-E4B-KEA-1

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

1J876-021-15

Interchangeqble =, Not Interchangeab_le I\!I:_

ew_for 0ld >, lO!d_ fo_r'NqH K

No |PartNumber|  PartName TGV e e SN _ Remarks

010 | 16613-01605 |KIT OIL PAN 1 .
030 | 01023-50614 |BOLT,SEMS 22 0.005
040 | 15707-33750 PLUG(DRAIN) 1 0.095
050 | 16265-96670 [PACKING 1 0.005
060 | 13901-33750 |PLUG,DRAIN 1 0.025
070 | 6C090-58960 |GASKET 1 0.005
080 | 16226-32114 |FILTER,OIL 1 0.28
090 | 01123-50816 |BOLT,SEMS 1 0.011
100 | 04814-00160 |O RING 1 0.001




D1105-E4B-KEA-1 > ENGINE -> 000300 CYLINDER HEAD ## D1105-E4B-KEA-1

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

100

080
070

\ i —(

110

060
1G662-012-33
Interchangeable =, Not Interchangeable NI, New for Old >>, Old for Ne
Noji{PartiNumber|2 i ipartName 1 oL SN e -
010 | 16241-01753 |HOOK,ENGINE 1 0.14
020 | 1624101770 [HOOK,ENGINE 1 0.175
030 | 01123-50814 |BOLT,SEMS 2 0,01
040 | 1J096-03040 |HEAD,CYL,COMP 1 9.3
050 | 15321-96260 |CAP,SEALING 1 0.014
060 | 15261-03370 |CAP,SEALING 2 0.005
070 | 16261-13540 |GUIDE,INLET VALVE 3 0,02
080 | 16261-13560 |GUIDE,EXHAUST VALVE| 3 0.019
090 | 15261-96010 |PLUG 2 0.002
100 | 16241-03450 BOLT,HEAD(CYLINDER) | 14 0,05
110 | 16063-03310 GASKET(HEAD,CYL) 1 0.16




D1105-E4B-KEA-1 -> ENGINE -> 000400 GEAR CASE ## D1105-E4B-KEA-1

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

$¥ 120
1
130
240
16366-005-19
Interchangeable =, Not Interchangeable NI, New for Old >, Old for New <<
el [Par G e e ey e s e T
010 | 16252-04024 |COMP.CASE GEAR i 2.46
020 | 16241-96020 [PLUG 2 0.015
025 | 15521-96020 |PLUG 1 0.003
030 | 04011-50180 [WASHER PLAIN 1 0.012
040 | 15241-32290 | JOINT,PIPE 1 0.053
050 | 1J050-36950 |SPRING 1 0.004
060 | 1J050-36930 [VALVE(RELIEF) 1 0.005
080 | 1J050-35070 [RORASSY(OIL 1 0.244
085 | 1J050-35132 [COVER(OIL PUMP) 1 0.085
090 | 03017-50614 |SEREW/BINDING(PHILLY| g 0.005
110 | 16264-04132 |GASKET,GEAR CASE | | 0.01
120 | 01023-50645 [BOLT,SEMS 3 0.01
130 | 01023-50650 |BOLT,SEMS 4 0.012
140 | 01023-50655 [BOLT,SEMS 4 0.012
150 | 01023-50665 [BOLT,SEMS 1 0.015
160 | 16241-91040 [BOLT 1 0.015
170 | 16245-91530 |STUD 1 0.01
180 | 02751-50060 [NUT,FLANGE i 0.005
200 | 16241-04212 |SEAL,OIL 1 0.012
230 | 16245-91540 [STUD 2 0.005
240 | 16264-83342 [COVER,GEAR CASE 1 0.01




D1105-E4B-KEA-1 -> ENGINE -> 000500 HEAD COVER ## D1105-E4B-KEA-1

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

1G995-002-22

_ B ___Interchangeable =, Not Interchai_wg_efl_tyle NI, New for 0ld ?) 0ld for New <<
No |PartNumber|  PartName  |aty[ 1c | sN | _ Remarks K
$ ASSY b
010 | 1G032-14507 COVER CYL.HEAD 1 <{=1FHZ959 0.75
¥ ASSY .
010 | 1G032-14508 COVER,CYL.HEAD 1 » >=1FJ0001 0.75
030 | 16261-14524 | GASKET,HEAD COVER 1 0.01
COMP
040 | 1G911-05203 VALVE.BREATHER 1 0.01
050 | 16801-05120 | COVER,BREATHER 1 0.035
i SCREW,SEMS(PAN
060 | 03024-50510 HEAD) 4 0,002
070 | 17331-73342 |PIPE,WATER RETURN 1 0.01
080 | 15952-92330 NUT,CAP 3 0.01
090 | 15951-96660 |PACKING 3 0.001
100 | 1G032-05510 TUBE,BREATHER 1 0.017
110 | 09318-88150 |CLAMPHOSE 1 0.004
120 | 16259-05580 BAND,PIPE 1 0.03
130 | E9151-33140 PLUG(OIL FILLER) 1 0.017
140 | 1J001-96770 |O RING 1 0,001




D1105-E4B-KEA-1 -> ENGINE -> 000600 OIL FILTER ## D1105-E4B-KEA-1

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

010

16615-003- 11

_ __ ‘Interchangeable =, Not Interchangeable NI New for Dld b > B Old for New <<
_No |PartNumber|  PatName | Qty wucwmfs’*i’w, SRR

010 | HH160-32093 [CARTRID GEOILFILTER| 1 7 0.36




D1105-E4B-KEA-1 -> ENGINE -> 000700 DIPSTICK AND GUIDE ## D1 105-E4B-KEA-1

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

S, / 010

14995-001-11

Interchangeable =, Not Interchangeable NI, New for Old 2>, 0ld for New <<
No |PartNumber|  PartName  |aw | ic | SN | MarKs Rl R g
010 | 16611-36413 |GAUGE,OQIL 1 0,028
020 | 16282-36500 [R50 CUIDE.OIL 1 0.11
030 | 04814-00030 |O RING 1 0.001
040 | 1G513-36550 |PLUG,0IL GAUGE 1 0.004
050 | 01123-50814 |BOLT,SEMS 1 0.01




D1105-E4B-KEA-1 -> ENGINE -> 010000 MAIN BEARING CASE ## D1 105-E4B-KEA-1

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

130 -120
140 |

1J906-005-11

Interchangeable =, Not Interchangeable NI, New for Old D>, Old for New (<4
'No |PartNumber|  PatName  Jay| ic | SN | Remarks. | kg
010 | 16202-07095 | SASE.BRGASSY(WHEE | 11
020 | 16241-04540 |BOLT(CASE,BRG) 2 0.02
025 | 16292-23494 | METAL CRANKSHAFT 1 STD SET 0.07
025 | 16292-23864 |METAL,CRANKSHAFT 1 0. 20mm SET 0.05
025 | 16292-23874 [METAL,CRANKSHAFT 1 0. 40mm SET 0.05
030 | 1J095-04360 | GASKET(BRG.CASE) 1 0.006
040 | 16241-04815 | COVER(CASE,BRG) 1 0.22
050 | 16285-04460 |SEAL,OIL 1 0.003
060 | 16264-04822 |GASKET 1 0,008
070 | 16679-91010 |BOLT 8 0.007
| 080 | 1G679-91020 |BOLT 9 0.006
090 | 16261-07047 [ASSY BRG.CASE MAIN | 1 0.86
100 | 16241-04540 |BOLT(CASE,BRG) 2 0,02
105 | 16292-23483 |METAL,CRANKSHAFT 1 STD SET 0.05
105 | 16292-23933 |METAL,CRANKSHAFT 1 -0.20nm SET 0.05
105 | 16292-23943 |METAL, CRANKSHAFT 1 -0.40mm SET 0.05
110 | 16241-04560 [BOLT(CASE,BRG) 2 0.03
120 | 16261-07057 |ASSY BRG.CASE MAIN | | 0.8
130 | 16241-04540 |BOLT(CASE,BRG) 2 0.02
140 | 16292-23483 |METAL,CRANKSHAFT 1 STD SET 0.05
140 | 16292-23933 |METAL,CRANKSHAFT 1 -0.20mm SET 0,05
140 | 16292-23943 |METAL,CRANKSHAFT 1 -0.40m SET 0.05




DT105-E4B-KEA-1 -> ENGINE -> 010100 CAMSHAFT AND IDLE GEAR SHAFT ## D1 105-E4B-KEA-1

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

1G324-828-10

1J876-036-16

Interchangeable =, Not Interchangeable NI, New for Old >, 0ld for New <

No |PartNumber|  PartName Qb ST S TN e B o RermarkeL e v
010 | 1G673-15550 |TAPPET 6 0.035
020 | 16241-15114 |PUSH ROD 6 0.028
030 | 1J096-16010 |ASSY CAMSHAFT 1 1.55
040 | 07715-00401 |BALL 1/4 1 0.001
050 | 16241-16510 | GEAR,CAM 1 0.45
060 | 05712-00518 |FEATHER KEY 1 0.003
070 | 16241-16270 | STOPPER(CAMSHAFT) 1 {=1EKZ999 0.04
070 | 1J097-16270 |STOPPER(CAMSHAFT) 1 2> | >=1EL0001 0.03
080 | 01023-50616 |BOLT,SEMS 2 0.006
090 | 16271-24012 |COMP GEAR,IDLE 1 0.6
100 | 16271-24982 |BUSH,IDLE GEAR 1 0.02
110 | 16241-24360 |COLLAR,IDLE GEAR 1 0.01
120 | 16241-24370 |COLLAR,IDLE GEAR 1 0.012
130 | 16241-24320 |CIR CLIP,IDLE GEAR 1 0.003
| 140 | 16241-24250 |SHAFT,IDLE GEAR 1 0,255
150 | 01023-50616 BOLT,SEMS 3 0.006

A_——



DT105-E4B-KEA-1 -> ENGINE -> 010200 PISTON AND CRANKSHAFT ## D1105-E4B-KEA-1

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

f010

() i
220,40 2307 200

{ 080
170

200
[

210

oso  |2i0 1025
? | an.No.o100001 105
> 1140
1J505-026- 12
Interchangeable =, Not Interchangeable NI, New for Old >, 0ld for New <<
No | Part Number _Part Name ty | _IC. ES/N G Refatks a5 5 f e ore) L pilae
010 | 1J097-21110 |PISTON 3 STD 0.414
010 | 1J097-21910 PISTON(05) 3 10, 50mm 0.425
020 | 1J050-21050 RING,PISTON,ASSY 3 STD 0.04
020 | 1J050-21090 RING,PISTON,ASSY 05 3 +0. 50mm 0.032
030 | 16241-21310 |PIN,PISTON 3 0.135
040 | 16241-21330 CIRCLIP(PIN,PISTON) 6 0.002
050 | 16292-22016 |ROD:CONNECTINGASS | 5 0.526
060 | 1G700-21980 [BUSH,PISTON PIN 3 0.01
070 | 16241-22142 gg'bT)‘CONNECT'NG 6 0.024
080 | 16292-22310 METAL(PIN,CRANK) 3 STD SET 0.04
080 | 16292-22972 |METAL,CRANKPIN 3 =0.20mm SET 0.033
080 | 16292-22982 METAL,CRANKPIN 3 -0.40mm SET 0.034
090 | 1G065-23013 | COMP.CRANKSHAFT 1 8.61
110 | TA055-24110 GEAR(CRANKSHAFT) 1 0,142
120 | 16271-95230 |KEY 1 0.005
130 | 1J050-35630 |GEAR(QIL PUMP DRIVE)| 1 0.09
140 | 16241-23280 SLEEVE,CRANKSHAFT 1 0.06
150 | 1J050-23250 COLLAR(CRANKSHAFT) 1 0.047
160 | 04814-10280 |RING 1 0.001
170 | 16292-23473 METAL(CRANKSHAFT) 1 STD 0.046
170 | 16292-23913 METAL(CRANKSHAFT) 1 =0.20mm 0.005




No |PariNumber| PartName Qty | IC e Remarks 1 Kag
170 | 16292-23923 |METAL(CRANKSHAFT) | 1 0. 40mm 0.05
200 | 15521-23533 |METAL,SIDE 2 STD 0.01
200 | 15521-23953 |METAL,SIDE 2 +0. 20nm 0.01
200 | 15521-23963 |METAL,SIDE 2 +0. 40mm 0.01
210 | 19202-23543 |METAL,SIDE 2 STD 0.01
210 | 19202-23973 [METAL,SIDE 2 +0. 20mm 0.01
210 | 19202-23983 |METAL,SIDE 2 10, 40mm 0.01
220 | 1J097-21770 |PISTON,KIT(STD) 3 STD 0.658
220 | 1J097-21790 |PISTON,KIT(050) 3 +0. 50mm 0.668
230 | 16995-23755 |METAL KIT(ENGINE) 1 STD 0.325
230 | 1G993-23765 |METAL KIT(ENGINE) 1 ~0. 20mm/+0. 20mm 0.32
230 | 16993-23775 |METAL KIT(ENGINE) 1 0. 40mm/+0. 40mm 0.49




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

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

Not | nterchangeab le Nl

16615-009-13

New for Old >> Old for New <K

| Part Number|

Interchangeable =

No _PatName.  Jawl ic | sn Remarks Sl ne

010 | 16692-25013 | COMP.FLYWHEEL 1 13.1

020 | 16081-63820 |GEAR,RING 1 0.63

030 | 16241-25160 |BOLT,FLYWHEEL 6 0.03

040 | 16241-04620 PLATE,REAR END 1 2.77
8

050

15261-91190

BOLT

0.03




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

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

170

020

16221-019-19

Interch_angeab'_le =, Not Interchangeablg NI, New for

Old )_). Old for New_((

 No |PartNumber|  Part Name oty |Ticiil SN __ Remarks R
010 | 16020~16170 | CAMSHAFT FUEL 1 0,38
020 | 16261-97300 |BEARING, BALL 1 0.044
030 | 16261-97310 |BEARING BALL 1 0.1

040 | 16272-51150 | GEAR,INJECTION PUMP | 1 0,49
050 | 16241-51114 | CAM,FUEL 1 0.19
070 | 01023-50612 |BOLT,SEMS 3 0.005
080 | 1J050-92330 |NUT 1 0.021
090 | 16241-95230 |KEY, WOODRUFF 1 0.001
100 | 1624116320 |STOPPERFUEL.CISHAF | 0.04
110 | 01023-50616 |BOLT,SEMS 2 0.006

~ ASSY
120 | 16265-55019 |ASSY -\ ErNOR | 1.12
j HOLDER,GOVERNOR

130 | 16241-55392 [HOLD 1 0.34
140 | 16282-55320 | GEAR, GOVERNOR 1 0,24
150 | 16241-55270 |HOLDER, GOV.WEIGHT | 1 0.085
160 | 16241-55064 |COMP-WEIGHT,GOVER | 0.085
170 | 16241-55260 |SHAFT.GOV. WEIGHT | 2 0,013
180 | 19484-55440 |ROLLER 2 0,005
190 | 16241-55450 | SLEEVE,GOVERNOR 1 0,04
200 | 16241-55463 |WASHER THRUST 1 0.005
210 | 16261-97320 | BALL BEARING ] 0.14




No | Part Number PartName ic | Ka
220 | 16271-55410 |CIR CLIP,GOV.SHAFT 0,005
230 | 16241-55554 |SCREW, SET 0,007




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

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

1J995-073-11

Interchangeable =, Not Interchangeable NI, New for 0ld >>, 0I7c‘l for New <<

No |PartNumber|  PartName Otys |GG 1| SESINE ___ Remarks

010 | 16285-54093 |ASSY APPARATUS,IDLE | 1 0.02
020 | 16285-54103 [ASSY BOLT,ADJUSTING | 1 0.007
030 | 15841-92020 |NUT 1 0.004
040 | 15852-92330 [NUT,CAP 1 0.005
050 | 15601-96650 |PACKING 2 0.001
060 | 16221-54420 |CAP 1 0,001
070 | 16241-54122 BOLT,ADJUSTING 1 0.005
080 | 16031-54210 |NUT(LOCK) 1 0.003
090 | 15852-92330 |NUT,CAP 1 0.005
100 | 15601-96650 |PACKING 1 0.001
110 | 1G021-96650 |GASKET 1 <{=1FZ7999 0.001
110 | 15601-96650 |PACKING 1 | NI | >=1GA0001 0.001
120 | 1G053-54150 (BOLT 1 0.009
130 | 02056-50060 |HEX.NUT 1 0.002
140 | 15601-96650 |PACKING 1 0.001




D1105-E4BKEA-1 => ENGINE -> 020100 STOP SOLENOID ## D1105-E4B-KEA-1

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

/ (=1 o~
S - / T 020
2 )
O

1J401-030-13

No

Part Number

. 7 I_ntercl-lau-lge_gh_I_e_= Notl In_'tgrchar_rgeqble NI, New forlOId >>3 0ld for New _((
sl BartiNamel i Gy | il GRS R S T Remaiie '

kg

=T

010

17208-60016

ASSY SOLENOID,STOP | 1

0.2

020

01311-10612

BOLT,SOCKET HEAD 2

0.005




1J905-023-10

D1105-E4B-KEA-1 -> ENGINE -> 020200 INJECTION PUMP ## D1105-E4B-KEA-1

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

Interchangeable =, Not Interchangeable NI, New for Old >>, 0ld for New K
No_|Part Number | Part Name. Qty| 1c | SN _Remarks . | Kg
010 | 16241-95690 |JOINT EYE 1 0.05
020 | 16032-42010 |TUBE,FUEL ASSY 1 0.012
030 | 09661-80075 TUBE,FUEL 1 0.01
040 | 14911-42750 |CLIP,PIPE 2 0.002
050 | 16030-51013 |ASSY PUMP,INJECTION 1 1.0
060 | 16700-52200 |SHIM,INJECTION 1 0.175m 0.005
060 | 16006-52092 | SHIM,INJECTION 1 0.200mm 0,004
060 | 16006-52112 |SHIM(INJECTION PUMP)| 1 0. 250mm 0.004
060 | 16006-52122 |SHIM(INJECTION PUMP)| 1 0. 300mm 0,006
060 | 1G700-52160 |SHIM,INJECTION PUMP 1 0, 350mm 0.004
080 | 1687191060 [BOLT,SOCKET HEAD 2 0.007
080 | 15841-91500 |STUD 2 0.02
100 | 15841-92320 NUT,CAP 2 0.01
110 | 04512-50060 WASHER,SPRING LOCK | 2 0.001
120 | 16030-51320 BOLT,JOINT 1 0.07
130 | 15841-96650 |GASKET 2 0.001
140 | 15841-51350 |SCREW 1 0.005
150 | 15841-96660 |GASKET 1 0.001
160 | 16030-96010 |PLUG 1 0.008
170 | 15861-96650 | GASKET 1 0.001




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

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

100
080
030
1J905-027-10
Interchangeable = changeable NI, New for Old >>, 0ld for New
No |PartNumber|  PartName | Qiy| IC e T Remarks o A e
010 | 16261-56480 |SPRING,START 1 0.002
020 | 16285-56412 |SPRING,GOVERNOR 1 0,022
030 | 1G673-56010 |ASSY LEVER,FORK 1 0.25
040 | 16032-56130 |LEVER,FORK 1 0.08
050 | 1G032-56150 |SHAFT,FORK LEVER 1 0.007
060 | 1G032-56470 |SHAFT,FORK LEVER 1 0.04
070 | 16241-56330 |BEARING,MINIATURIZE 1 0.007
080 | 16241-56253 | GQVERFORK 1 0.025
090 | 16299-56260 |GASKET 1 0.002
100 | 01023-50612 |BOLT,SEMS 2 0.005
110 [ 16241-56210 |COLLAR 1 0.008
120 | 16241-56340 |BEARING,MINIATURIZE 1 0.007




DT105-E4B-KEA-1 -> ENGINE -> 020500 SPEED CONTROL PLATE ## D1105-E4B-KEA-1

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

1J985-085-10

Interchang_egble =, Not Int_er_cha_ngeable NI, foﬂr Old_ ?)1 _0\I

No |PartNumber|  PariName SEEa7 R e TN A s R ROMATKS
010 | 16293-57015 F’LATE.ASSY(CONTROL) 1

i LEVER,SPEED
020 | 16271-57150 CONTROL 1

5 LEVER,SPEED
030 | 16241-57160 CONTROL 2 0.02
040 | 04814-00100 |O RING 1 0.001
050 | 05411-00420 |PIN,SPRING 2 0.001
060 | 16241-94020 WASHER,PLAIN 2 0.002
070 | 16241-92020 |NUT 2 0.002

—_
o
=4
(53]

080 | 16271-56023 8gMP.LEVER,GOVERN

090 | 16271-57720 |LEVER,ENGINE STOP 1 0.03
100 | 15471-57980 |SEAL,OIL 1 0.001
110 | 16222-57510 |SPRING,RETURN 1 0.01
120 | 16271-57740 |SHAFT,STOP LEVER 1 0.039
130 | 16264-57210 |GASKET 1 0.002
140 | 01023-50616 |BOLT,SEMS 1 0.006
150 | 16245-91540 [STUD 2 0.005
160 | 02751-50060 |NUT,FLANGE 2 0.005
180 | 01053-50616 [HEX.BOLT 1 0.005
190 | 15601-96650 |PACKING 1 0.001
200 | 16263-57630 |BOLT,ADJUSTING 1 0.005
210 | 16241-57632 |BOLT(ADJUSTING) 2 0.005




220




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

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

1G995-012-18

Interch_a_ngeab le =, Not Intgrchangeable NI, New for 0ld >, Old_ fo_r New <4

_Noi[Part Number) <" PartName' . " Jlaty [ iC [ sINC I L Remakel Ka_ |
010 | 1626142502 |ASSY PIPE,OVER FLOW | 1 0.04
020 | 15841-51360 | SCREW, BLEATHER i 0.008
030 | 15601-96650 |PACKING 1 0.001
040 | 15841-42500 |ASSY PIPE,OVER FLOW | 1 0.01
045 | 15841-42520 |PIPE,FUEL OVER FLOW | 1 0.006
050 | 14971-42750 |CLIP,PIPE 2 0.001
060 | 1G677-53903 |KIT HOLDER,NOZZLE | 3 0.152
065 | 16826-92032 [NUT 3 0.004
070 | 15841-53622 | GASKET 3 0.002
080 | 19077-53650 |SEAL HEAT 3 0.002
090 | 16271-53712 |PIPE,INJECTION 1 0.12
100 | 16271-53722 |PIPE,INJECTION 1 0.12
110 | 16271-53732 |PIPE,INJECTION 1 0.118
120 | 15841-53850 |CLAMP,PIPE 2 0.008
130 | 15841-53860 | CLAMP. PIPE 2 0.008
140 | 03024-50520 f’,gﬁg;"’-SEMS(P AN ) 0.004
150 | 16679-65512 |PLUG,GLOW 3 0.016
160 | 16261-65560 | CORD,GLOW PLUG 1 0.01
170 | 02761-50040 |NUT,FLANGE 3 0.002




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
1004 §
| 110 : T=0.800mm

~

1G6347-015-12

Intgrghangeabieﬂ‘_—' VNot Interchan_ggat_:‘le NI,

S e did

Remarks

No |PariNumber|  Par Name

010 | 1G677-53903 |KIT HOLDER,NOZZLE

020 | 1GB26-92032 |NUT

030 | 16032-53230 |WASHER,ADJUSTING

040 | 16032-53170 |SPRING,NOZZLE

050 | 16032-53350 |SPACER,DISTANCE

060 | 16032-53160 |PUSH ROD

070 | 16032-53280 [NUT,NOZZLE

080 | 16032-94040 |WASHER,PLAIN

090 | 1G677-53612 |PIECE ,NOZZLE

100 | 16032-98100 |ASSY WASHER,ADJUST OPTION
110 | 16032-98500 |WASHER,ADJUSTING 0. 100mm
110 | 16032-98510 |WASHER,ADJUSTING 0. 200mm
110 | 16032-98520 |WASHER ADJUSTING 0.300mm
110 | 16032-98530 |WASHER,ADJUSTING 0.400mm
110 | 16032-98540 |WASHER,ADJUSTING 0.500mm
110 | 1603298550 |WASHER,ADJUSTING 0. 520mm
110 | 16032-98560 |WASHER,ADJUSTING 0. 540mm
110 | 16032-98570 |WASHER,ADJUSTING 0. 560mm
110 | 16032-98580 |WASHER,ADJUSTING 0. 580mm
110 | 16032-98590 |WASHER,ADJUSTING 0.800mm

120 | 15841-53622 |GASKET

130 | 19077-53650 |SEAL HEAT




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

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

16615-012-21

Interchangeable =, Not Interchangeable NI, New for 0Old 2>, 0ld for New <<
No |PartNumber|  PartName | aty| 16 | SN | ' Remane R
010 | 16285-52032 |ASSY PUMP,FUEL 1 0.14
020 | 16261-52140 GASKET,FUEL PUMP 1 0,001
030 | 02751-50060 [NUT,FLANGE 2 0.005




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

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

010

1J401-040-10

Interchangeable =, Not Interchangeable NI, New for_Oid », 0

Id for Ngw <4

No |PartNumber|  PartName e TN a1 FROMArks Beisses s g
010 | 16264-83153 | SOVER.HYDRAULIC 1 0.028




D1105-E4B-KEA-1 -> ENGINE -> 040200 ALTERNATOR AND PULLEY #% D14 05-E4B-KEA-1

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

1J056-002-10

040
o050 060

_____________

Interc_hangeable =, Npt Int_erchangeable NI, Ngw for Old >

! Old .for Ne'_(i <4

_No | Part Number | Part Name ic iSNEE Remarks. Kg
010 | 16241-64012 |ASSY ALTERNATOR 1 <=1EMz999 |12Y 40A ORDER BY REF.No.010 NEW 3.0
010 | 16241-64013 |ASSY ALTERNATOR 1| > | >=1EN0001 |12v 40A 3.0
020 | 16241-64422 |STAY. DYNAMO 1 0,095
030 | 01127-50830 | g TN SEMS(LARGE | 4 0.023
040 | 01173-51085 |HEX.BOLT 1 0,051
050 | 04011-50100 |WASHER PLAIN 1 0.002
060 | 04512-50100 |WASHER,SPRING LOCK | ] 0,003
080 | 01023-50616 |BOLT.SEMS 1 0,006
090 | 16616-13860 | COVER BELT 1 0.2
110 | 16229-74280 |PULLEY FAN DRIVE 1 1.19
120 | 16241-91020 [BOLT(FAN DRIVE) i 0.1
130 | 16282-97013 |V BELT 1 37.5in 0.072
140 | 19883-65830 |ASSY COUPLER 1 0.013
150 | 1987265840 | CONNECTOR 1 0.006
160 | 19872-65880 | CONNECTOR 1 0.001
170 | 19237-65910 | TERMINAL 7 0.001
180 | 19268-65780 |ASSY TERMINAL 1 0.003
190 | 68271-65920 | SLEEVE i 0001
200 | 68271-65910 | TERMINAL ] 0,003
210 | 19268-65930 | TERMINAL 1 0.001
220 | 1926865870 |SLEEVE ] 0.001




No |PartNumber|  PartName aty | IC _Rematks _Kg
ASSY

230 | 1C010-65830 COUPLER,SOLENO. 1 0.005

240 | 1€010-65880 | CONNEGTOR 1 0.005

250 | 101065910 | TERMINAL 2 0,001




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

16201-014-11

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

Interchangeable =

Not Interchangeable NI, New for Old >,

Oid_ fo_r New £

No | Part Number | ~ Part Name [ IC SIN : _ Remarks . Kg
010 | 16241-64012 |ASSY ALTERNATOR 1 <=1EMZ999 [ORDER BY REF.No.010 NEW PART 3.0
010 | 16241-64013 |ASSY ALTERNATOR 1| > | >=1enooot 3.0
020 | 15881-64110 |PULLEY,DYNAMO 1 0.16
030 | 15881-92010 |NUT 1 0.02
040 | 15881-64150 |COLLAR 1 0,004
050 | 66436-64040 |ROTOR 1 1.2
060 | 15881-64800 [COVER, BEARING 1 0.001
070 | 16652-64770 |BEARING BALL 1 0,045
080 | 15881-64810 |WASHER THRUST 1 0.002
090 | 66436-64020 Eﬁg’;ﬂE'ASSY(DR'VE 1 <=1EMZ999 |ORDER BY REF.No.090 NEW PART 1.1
090 | 66436-64022 |FRAME.DRIVE END 1| > | >=1ENooo] 1.1
100 | 15881-64710 |PLATE, RETAINER i 0.01
110 | 15881-93010 [SCREW, ROUND HEAD | 4 0,003
120 | 15881-64260 |BOLT, THROUGH 2 0,01
130 | 16652-64780 |BRG,BALL 1 <=1EMZ999 [ORDER BY REF.No.130 NEW PART 0.05
130 | 16652-64782 |BEARING BALL 1| >> | >=1EN000] 0.05
140 | 16231-64060 |FRAME,END 1 0.17
150 | 16231-64230 | COVER END 1 0,035
160 | 16241-64850 |ASSY RECTIFIER 1 0.16
170 | 16241-64900 |BUSH INSULATION 1 0.007
| 180 | 16652-64310 | HOLDER BRUSH 1 0.025
190 | 15881-64090 |BRUSH 2 0002




No_|Part Number| - Part Name oty | IC SIN kg o
200 | 1588164330 |[SPRING, BRUSH 2 0.002
210 | 15881-93020 |SCREW, ROUND HEAD | 2 0.005
220 | 15881-93030 [SCREW, ROUND HEAD | 6 0.003
230 | 15881-93040 [SCREW, ROUND HEAD | 1 0.003
240 | 15881-91040 [BOLT 3 0.005
250 | 15881-92020 [NUT 2 0.02
260 | 15881-91050 |BOLT 2 0.01
270 | 14182-92030 |NUT 1 0.003
280 | 1K531-64602 |ASSY REGULATOR 1 0.08




DT105-E4B-KEA-1 -> ENGINE -> 040400 STARTER ## D1105-E4B-KEA-1

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

1J996-012-10

Interchangeabl_e =, Not Interchangeable NI, New for Old_», 0ld for Ne‘wr K

__No | Part Number Part Name S eQty I C RS NG e A REmarks e s Sl e
010 | 37560-63010 |ASSY STARTER 1 12V 1. 2kW 3.45
020 | 01123-50830 |BOLT,SEMS 2 0,015
030 | 02114-50080 |HEX.NUT 1 0.005

1

040 | 04512-50080 |WASHER,SPRING LOCK

0.002




D1105-E4B-KEA-1 -> ENGINE -> 040500 STARTER (COMPONENT PARTS) ## D1105-E4B-KEA-1

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

Interchangeable =, Not inter

37560-013-27

New for Old », _erdlfor Ne',‘f,«

c!]angeable NI,

No |PartNumber| = Part Name Loy | 1c SIN Remarks Mg
010 | 3756063010 |ASSY STARTER 1 3.45
020 | 37560-63080 | YOKE 1 0.83
030 | 1146063070 | ARMATURE 1 0.05
040 | 11460-63530 |BEARING 1 0.02
050 | 11460-63500 |BEARING 1 0.03
060 | 16285-63040 |ASSY CLUTCH 1 0.55
070 | 16285-63030 |ASSY HOUSING 1 0.43
080 | 16611-63020 Q&?}’CH’MAGNETB | 0.91
090 | 11470-63380 |ASSY HOLDER BRUSH | 1 0.3
100 | 11460-63390 |SPRING,BRUSH 4 0.01
110 | 16285-63200 |ASSY FRAME,END 1 0.103
120 | 11460-63270 |GEAR 1 0.04
130 | 19212-63100 |ROLLER 5 0.002
140 | 11460-63110 |RETAINER 1 0.01
150 | 19212-97130 |BALL 1 0.003
160 | 11460-63120 |SPRING 1 0.01
170 | 11460-93310 [BOLT 2 0.01
180 | 1146063320 [BOLT,THROUGH 2 0.02
190 | 15511-63760 |[ASSY BOLT 2 0,005
200 | 16285-92010 |NUT,HEXAGON i 0.005
210 | 16611-63450 |COVER 1 0.03
220 | 16611-92020 |NUT,HEXAGON 1 0,005




230 | 15511-96660 |O RING 0.005

240 | 16285-63570 |PIPE,DRAIN 0.005

250 | 16611-63660 | CORD,STOP SOLENOID 0.005

No |PartNumber| ~ PartName |aty|-1c | SN | = °  Remarks A
2
1
1
1

260 | 16612-63100 |BAND,COVER 0.01




DTT05-E4B-KEA-1 -> ENGINE -> 040600 OIL SWITCH AND PLUG ## D1105-E4B-KEA-1

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

1G383-081-11
lnterchangeable =, Not Interchangeab!e Nl New for 0Id >> Old for New ((
No |PartNumber|  PatName | Qiy. ‘ et S T Remanke s i
010 | 15841-39010 SWITCH,OIL 1 <=1F22999
010 | 15841-39013 |SWITCH,OIL 1 » >=1GA0001
020 | 15841-96020 [PLUG 1




D1105-E4B-KEA-1 -> ENGINE -> 050000 WATER FLANGE AND THERMOSTAT #% D1 105-E4B-KEA-1

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

16614-024-24

Interchangeable =, Not Interchangeable NI, New for Old D>, Old for New «
No | Part Number _Part Name. el s el S e IR
010 | 16613-72700 |COMP FLANGE , WATER 1 0.266
020 | 16241-73370 |PIPE,WATER RETURN 1 0.007
030 | 19071-96020 |PLUG 2 0.022
040 | 16264-72920 | SASKET.WATER 1 0.001
050 | 01023-50616 |BOLT,SEMS 3 0.006
060 | 01023-50655 |BOLT,SEMS 1 0,012
070 [ 16241-73350 PIPE,WATER RETURN 1 0.015
080 | 1G687-73362 |CLAMP,HOSE 2 0.002
090 | 19434-73014 |ASSY THERMOSTAT 1 0.07
100 | 16219-73260 COVER(THERMOSTAT) 1 0.099
110 | 16221-73270 GASKET, THEMOSTAT 1 0.001
120 | 01123-50835 |BOLT,SEMS 2 0.02




DT105-E4B-KEA-1 -> ENGINE -> 050100 WATER PUMP ## D1105-E4B-KEA-1

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

16259-001-14

7 _ _ 7 Intprcha eable = VN_ot I_n!grchapggabig N,'_',, New for Olq___>_>, 01d for Newl ‘<<
No |PartNumber|  PartName FERZH Ak o D F e P R ey T Ka
010 | 16251-73034 PUMP,WATER,ASSY 1 0.8
020 | 16259-73520 |FLANGE,WATER PUMP 1 0.15

r ASSY
040 | 1G642-73050 SEAL MECHANICAL 1 0.03
IMPELLER,WATER

050 | 16259-73512 PUMP 1 0.09
060 | 15852-73340 |PIPE,WATER RETURN 1 0.02
070 | 16239-73430 |GASKET WATER PUMP 1 0,007
080 | 01023-50630 |[BOLT,SEMS 4 0.008
090 | 01023-50685 |BOLT,SEMS 2 0.018




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

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

1J401-025-11
Interchangeable =, Not Interchangeable NI, New for Old >>. 0ld for New <
No | PartiNumber/|i. " FiPariName 0 iGN SN A iR | SR
010 | 17203-72860 |PIPE,WATER 1 0.16
020 | 1G680-72870 |PIPE,WATER 1 0.053
030 | 16677-72960 |CLAMP,HOSE 2 0.024




D1105-E4B-KEA-1 -> ENGINE -> 050400 COOLING FAN ## D1105-E4B-KEA-1

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

16235-003-11
Interchangeable = Not Interchangeable NI New for Old )) Old for New <(
_No |PartNumber| ~ PatName  |Qty]| I | SN | Remarks Zika
010 | 16265-74110 |[FAN 1 0.24
020 | 16241-74250 |PULLEY,FAN 1 0.24
030 | 0175450610 |[BOLT,FLANGE 4 0.006




D1105-E4B-KEA-1 -> ENGINE -> 060000 VALVE AND ROCKER ARM ## D1 105-E4B-KEA-1

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

1GB74-008- 16

Interchangeable =, Not Interchangeable NI, New for Old >>, Old for New <
No |PartNumber|  PartName Giye| I | SN e e B e e
010 | 16673-13110 |VALVE,INLET 3 0.043
020 | 1G673-13120 |VALVE EXHAUST 3 0.043
030 | 16271-13240 |SPRING,VALVE 6 0.015
040 | 16261-13330 |RETAINER,VALVE SP. | 6 0.015
050 | 15261-13360 |COLLET,VALVE SPRING | 6 0.001
060 | 1€010-13150 |SEAL,VALVE STEM 6 0.002
070 | 16241-13280 |CAP,VALVE 6 0.005
080 | 16261-14266 |SHAFT,ROCKER ARM i 0.16
090 | 01754-50610 |BOLT,FLANGE 2 0.008
100 | 16241-14350 |[BRACKET(ARMROCKE | 4 0.04
110 | 0541100428 |PIN,SPRING i 0,002
120 | 16241-14430 X";‘ﬁgﬂ}(ﬁn 2 0.002
130 | 15841-94022 |WASHER PLAIN 2 0.005
140 | 16241-14310 |SPRING(ARM,ROCKER) | 2 0.004
160 | 16241-14032 |ARM,ROCKER ASSY 6 0.052
170 | 1624114230 [SCREW,ADJUSTING 6 0.008
180 | 1624114240 |NUT 6 0.004
190 | 16241-14410 |STUD 3 0.022
200 | 1J095-92010 [NUT,FLANGE 3 0.005




P

DIT05-E4B-KEA-1 -> ENGINE -> 060100 INLET MANIFOLD ## D1105-E4B-KEA-1

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

Interch Not Interchangeable NI, New for Old D>, Old for New <«
_No |PartNumber|  PartName | SN R R e e v
010 | 17407-11770 |ASSY MANIFOLD,INLET 1 <{=1FMZ999 0.3
010 | 17407-11773 |ASSY MANIFOLD,INLET 1 » >=1FN0001 0.284
020 | 16241-05550 [JOINT,BREATHER PIPE 1 0.02
030 | 16261-11822 GASKET(IN-MANIFOLD) 1 0,01
040 | 01754-50616 |BOLT,FLANGE 3 0.006
050 | 01023-50630 |BOLT,SEMS 1 0.008
060 | 01023-50650 BOLT,SEMS 2 0.012




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

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

Interchangeable =,

Not Interchangeab le

NI, New for Old >

,HOI‘d for _New <_(

No |PartNumber|  PatName  |ot| 1c | SN __ Remarks 1o oKg
010 | 17407-11770 |ASSY MANIFOLD,INLET | 1 <=1FMZ999 0.3
010 |17407-11773 |ASSY MANIFOLD,INLET | 1 | > | >=1FNo001 0.284
020 | 16241-05550 |JOINT,BREATHER PIPE | | 0.02
030 | 1626111822 |GASKET(IN-MANIFOLD) | 1 0.01
040 | 01754-50616 |BOLT,FLANGE 3 0.006
050 | 01023-50630 |BOLT,SEMS i 0.008
060 | 01023-50650 |BOLT,SEMS 2 0.012




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

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

16611-028-16

Interchangeable =, Not Interchangeable NI, New for 0ld >>, Old for New _<(

No |PartNumber|  PartName e e SN P e IR mar v e o PO |
1721312312 [MANIFOLD,EXHAUST | 1 1.47
16261-12350 | GASKET,EX-MANIFOLD | 1 0.019
16241-91490 | STUD 6 0.005
16271-92010 [NUT 6 0.004




D1105-E4B~KEA-1 -> ENGINE -> 080000 GLOW LAMP AND TIMER ## D1105-E4B-KEA-1

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

MAINTENANCE 11

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

Above 25°C (77°F) SAE30, SAE10W-30 or 15W-40
-10t0 25°C (14°Fto 77°F) | SAE10W-30 or 15W-40
Below -10°C (14°F) SAE10W-30

® Recommended API classification
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).

Engine oil classification (API classification)

Fuel type

Engines with non-EGR
Engines with internal EGR

Engines with external EGR

High Sulfur Fuel
[0.05 % (500 ppm)
< Sulfur Content <
0.50 % (5000 ppm)]

CF

(If the "CF-4, CG-4, CH-4 or Cl-4" engine oil is used
with a high-sulfur fuel, change the engine oil at
shorter intervals. (approximately half))

Ultra Low Sulfur Fuel
[Sulfur Content <
0.0015 % (15 ppm)]

CF, CF-4, CG-4, CH-4 or Cl-4

CFor Cl4
(Class CF-4, CG-4 and CH-4 engine, oils
cannot be used on EGR type engines.)

EGR: Exhaust Gas Re-circulation




12 PERIODIC SERVICE

PERIODIC SERVICE

FUEL Sulfur, Copper Cetane
Fuel is flammable and can be dangerous. You should weight Strip Number
handle fuel with care. % Corrosion
Max Max Min
A cauTion 050 No.3 ©
To avoid personal injury: ® Cetane Rating : The minimum recommended Fuel
©® Do not mix gasoline or alcohol with Cetamfe Rating is 45. Aceftgne rating greater than 50
: : : is preferred, especially for ambient temperatures
diesel fue.l. This mixture can cause below -20 °C (-4 °F) or elevations above 1500 m
an explosion. (5000 ft).
® Be careful not to spill fuel during ® Diesel Fuel Specification Type and Sulfur Content %
refueling. If fuel should spill, wipe it (ppm) used, must be compliant with all applicable
off at once, or it may cause a fire. ;ngg:g? éggulatlons for the area in which the(engme
® Do not fail to stop the engine before ¢ yse of diesel fuel with sulfur content less than 0.10
refueling. Keep the engine away % (1000 ppm) is strongly recommended.
from the fire. ® If high-sulfur fuel (sulfur content 0.50 % (5000 ppm)

to 1.0 % (10000 ppm)) is used as a diesel fuel,

® Be sure to stop the engine while change the engine oil and oil filter at shorter

refuel.ing or bleeding and when intervals. (approximately half).
cleaning or changing fuel filter or ® DO NO(‘)I‘OIL’J?EOSESIS that have sulfur content greater
fuel pipes. Do not smoke when than 1.0 % (10000 ppm).
working around the battery or when ° rD;ﬁegﬂ r::.ueeriz :gecnﬁed to EN 580 or ASTM D975 are
refueling. ® No.2-D is a distillate fuel of lower volatility for
® Check the fuel systems at a well engines in industrial and heavy mobile service. (SAE
: : J313 JUN87?)
/— ventilated and wide place. e Since KUBOTA diesel engi
. . gines of less than §6 kW
® When fuel and lubricant are spilled, (75 hp) utiize EPA Tier 4 and Interim Tier 4
refuel after letting the engine cool standards, the use of ultra low sulfur fuel is
off. rnandatm}/ fo:j these e%g‘ine?, when operatec:\l in US
: : EPA regulated areas. Therefore, please use No.2-D
® Always keep spilled fuel and lubricant S15 diesel fuel as an alternative to No.2-D, and use
away from engine. No.1-D S15 diesel fuel as an alternative to No.1-D
for ambient temperatures below -10 °C (14 °F).
HEFuel level check and refueling 3 gﬁE éﬁ%ﬁ?ﬂ%{@:’ﬁmmwe Engineers
1. I(_:hg-i-ckf :g sftie Itrat tlhe fuel level is above the lower 3) ASTM: American Society of Testing and Materials
imit oi the Tuel level gauge. - 4) US EPA : United States Environmental
2. If the fuel is too low, add fuel to the upper limit. Do Protection Agency
not overfill. 5) No.1-D or No.2-D, 815 : Ultra Low Sulfur Diesel
(ULSD) 15 ppm or 0.0015 wt.%
Carbon
Flash Point, ‘g’aé?f and | pesidueon, Ash, IMPORTANT :
°C e ltment. 10percent | weight ® Be sure to use a strainer when filling the fuel tank, or
°F) vo f.'/ome Residuum, % dirt or sand in the fuel may cause trouble in the fuel
% injection pump.
Min Max Max Max ® For fuel, always use diesel fuel. You are required not
to use alternative fuel, because its quality is
52 0.05 0.35 0.01 unknown or it may be inferior in quality. Kerosene,
(125) ) ' ) which is very low in cetane rating, adversely affects
the t;:n%ine. Dietsel fuel differs in grades depending
Distillati Vi i . on the temperature.
Ten:;rgts::as, Ki'::,?,ﬂ:yw Viscosity ® Be careful not to let the fuel tank become empty, or
°*C(°F) cStor Saybolt, air can enter the fuel system, necessitating bleeding
90% mm2/s at S°US at R before next engine start.
Point 40°C 37.8°C(100°F)
Min Max Min Max Min Max
i 282 | 338
(540) (640) 1.9 4.1 326 401
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B Air bleeding the fuel system

A CAUTION

To avoid personal 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 @] (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 ®)] (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 ®)

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]

B-1536

(1) Fuel tank below injection pump
(2) Pre-filter

(3) Electric or Mechanical pump
(4) Main Filter

(5) Injection pump

B 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.
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IMPORTANT : IMPORTANT :
® When the fuel pipes are not installed, plug them at ® Entrance of dust and dirt can cause a malfunction of
both ends with clean cloth or paper to prevent dirt the fuel injection pump and the injection nozzle.
from entering. Dirt in the pipes can cause fuel Wash the fuel filter cup periodically.
injection pump maifunction.
o ®)
U U 1
IO (U@
‘ S
2
@
© | &
F-7085
D202 (1) O ring
(1) Clamp band (2) Filter etement
2) Fuel pi (3) Spring
(@) Fuel pipe (4) Filter bowl
(5) Screw ring
M Cleaning the fuel filter pot'
Every 100 hours of operation, clean the fuel filter in a EFuel filter cartridge replacement
clean place to prevent dust intrusion. > : .
1. CIoZe the ﬁfel filter lever. 1. fgg‘:ﬁ:&?ﬂgﬁgﬂg’ cartridge with a new one every
: 2. Apply fuel oil thinly over the gasket and tighten the
e 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.

F.7738
(1) Fuel filter lever (A) "OFF"
(2) Fuel filter pot (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. o 1ABACAAAP0120
5. Air-bleed the injection pump. (1) Fuel filter cartridge
(2) Air vent plug
(3) Oring
(4) Pipe joint
(5) Cover
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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 the engine, locating it on a level
place. If placed on gradients accurately, oil quantity
may not be measured.

EChecking 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.

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

[Lower end of oil level gauge]
(A) Engine cil level within this
range is proper.

4. Ifthe oil level is too low, remove the oil filler plug, 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 51L(1.35U.S. gals.)

D1305-E4 57L(1.51U.8. gals.)

V1505-E4 6.0L(1.59U.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.

SAE30 or SAE10W-30

above 25°C (77°F) SAE15W-40
ot oo r1aoe o 77ors | SAETOW-30

-10°Ct025°C (14°F 0 77°F) | = cAE15W40

below -10°C (14°F) 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.
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B 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.

B-14112%

(1) Oil drain plug

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

AW

B 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.

Remove the old oil filter cartridge with a filter wrench.
Apply a film of oil to the gasket for the new cartridge.
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, it will be tightened too much.

H LM

(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.
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RADIATOR

Coolant will last for one day's work if filled all 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.

HEChecking 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.

(1) Radiator pressure cap

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.

’ ‘
® -
D-1772
(1) Recovery tank (A) "FULL"
(8) "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.

o

(1) Coolant drain cock
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IMPORTANT :

o |[f the radiator cap has to be removed, follow the
caution and securely retighten the cap.

@ |[fcoolant 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. If the cap
is loose or improperly closed, coolant may leak out
and decrease quickly.

B Changing coolant

1. To drain coolant, always open both drain cocks and
simultaneocusly 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,

D1305-E4 3.1L(0.82 U.S.gals.)

V1505-E4 4.0L (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
Pure water and anti-freeze
All seasons (See "Anti-freeze" in
"RADIATOR" section.)

HRemedies 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.

M 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.

BPrecaution at overheating

The event that the coolant temperature is nearly or more
than the boiling point is called "OVERHEATING".
While running, make the following 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 from 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.

HCleaning radiator core(outside)

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
performance.
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B Anti-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 ccolant and clean

soft water in KUBOTA engines.

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 cocling 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.

Vol % Freezing Point Boiling Point *
Antl-freeze oc °F oC °F
50 -37 -34 108 226

*At 1.013 x 10°Pa (760 mmHg) pressure
(atmospheric). A higher boiling pointis 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 perform 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.
. 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 if it 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/cm?, 30 psi).
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5. Replace the element every year or every 6
cleanings.

B-1415

(1) Air cleaner body
(2) Element

(3) Wing bolt

(4) Evacuator valve

IMPORTANT :

® Make sure the wing bolt for the element is tight
enough. Ifitis 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.

B 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.

B 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 :

@ [f 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.

®) @

B-1415

(1) Air cleaner body
(2) Element

(3) Wing bolt

(4) Dust cup

(5) "TOP" mark

M 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.

B-1414

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

FAN BELT

B 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.

A deflection of between 7 to 9 mm
(0.28 to 0.35in.) when the belt is
pressed in the middle of the span.

Proper fan belt
tension

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 :

@ If belt 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 1bs))
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CARRIAGE AND STORAGE

CARRIAGE STORAGE
A cauTion A cauTion
To avoid personal injury: To avoid personal injury:
® Fix the engine securely not to fall ® Do not clean the machine with
during operation. engine running.
® Do not stand near or under the ©® To avoid the danger of exhaust fume
engine while carrying it. poisoning, do not operate the
® The engine is heavy. In handling it, engine in a closed building without
be very alert not to get your hands proper ventilation.
and body caught in. ® When storing the engine just after

running, let the engine cool off.
1. Use carrier such as crane when carrying the engine,

or hurt your waist and yourself. Support the engine Before storing the engine for more than a few months,
securely with rope not to fall while carrying it. remove any dirt on the machine, and:

2. When lifting the engine, put the hook securely to 1. Drain the coolant in the radiator. Open the cock at
metal fittings attached to the engine. Use strong the bottom of the radiator, and remove the pressure
hook and fittings enough to hang the engine. 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°F), itis very 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 cil penetrate to

s 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. If you 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

If the engine does not function properly, use the following chart to identify and correct the cause.

BWhen it is difficult to start the engine

Cause

Countermeasures

Fuel is thick and
doesn't flow.

* Check the fuel tank and fuel filter.

* Remove water, dirt and other
impurities.

* As all fuel will be filtered by the filter,
if there should be water or other
foreign matters on the filter, cleanthe
filter with kerosene.

Air or water mixed
in fuel system

»

If air is in the fue! filter or injection
lines, the fuel pump will not work
properly.

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

Loosen joint bolt stop fuel filter and air
vent screws of fuel injection pump to

eliminate all the air in the fuel system.

Engine oil
becomes thick in
cold weather and

»

Change grade of oil according to the

engine cranks weather (temperature).
slow.

. * Charge battery.
g;téﬁgr |se dandthe * Inwinter, always remove battery from
engine gvill not machine, charge fully and keep
cragnk indoors. Install in machine at time of

use.

HEWhen output is insufficient

Cause Countermeasures
Fuelis insufficient. | * Check fuel system.
* Check lubricating cil system.
* Check to see if lubricating cil filter is
Overheating of working properly.
moving parts * Filter element deposited with impurities
would cause poor [ubrication. Change
element.
Alir cleaner is * Clean the element every 100 hours of
dirty operation.
* Do not use poor quality fuel as it will
Injection pump cause wear of the pump. Only use No.
wear 2-D diesel fuel. (See "FUEL" in
"PERIODIC SERVICE" Section.)
NOTE :

® |[f the cause of trouble can not be found, contact your KUBOTA dealer.
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HEWhen engine suddenly stops

HEWhen engine overheats

Cause Countermeasures Cause Countermeasures
* Check the fuel tank and refill the fuel, Engine oil * Check oil level. Replenish oil as
Lack of fuel * ;f\lrsl.?::::kwthe fuel system for air or insuficient requred
loaks. :;tll‘;:tl;groken or |- Change belt or adjust belt tension.
Bad nozzle * If necessary, replace with a new

nozzle.

Coolant insufficient

* Replenish coolant.

Moving parts are * Check amount of engine oil with oil Excessive *
overheated due to level gauge. concentration of Q?ﬂ?n mztz;:glge? ;l;;:t‘ger;%:o olent
shortage of * Check lubricating oil system. antifreeze
lubrication oil or * Atevery 2 times of oil change, oil filter
improper cartridge should be replaced. Radiator net or
lubrication. radiatorfinclogged | * Clean net or fin carefully.
with dust
. . Inside of radiator
EWhen color of exhaust is especially bad or coolant flow * Clean or replace radiator and parts.
Cause Countermeasures route corroded
Fuelis of Fan or radiator or
e:tere;:l oor * Select good quality fuel. radiator cap * Replace defective parts.
-mely P Use No. 2-D diesel fuel only. defective
quality.
* fnecessary, replace with new Thermostat * Check thermostat and replace if
Nozzle is bad. nozzle 1y, rep defective necessary.
T:g“;e;?t:;i sor * Check temperature withthermcmeter
. : . gauge and replace if necessary.
HEWhen engine must be stopped immediately defective
Cause Countermeasures Overtoad running * Reduce load.
Color of exhaust . . Head gasket
* Check the fuel injection system, v .
(s’l:r!:enly tums especially the fuel injection nozzle. :’:aflfzg;e or water Replace parts.

Bearing parts are . - Unsuitable fuel . .

overheated. Check the lubricating system. used Use the specified fuel.
* Check the lubricating system.

Oil lamp lights up Check the function of the relieve

during operation.

valve in the lubricating system.
* Check pressure switch.
* Check filter base gasket.
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SPECIFICATIONS

Model

D1005-E4

D1105-E4

Type

Vertical, water-cooled, 4-cycle diesel engine

Number of cylinders

3

Bore and stroke mm (in.)

76 x 73.6 (2.99 x 2.90)

78 x 78.4 (3.07 x 3.09)

Total displacement cm?® (cu.in.)

1001 (61.08)

1123 (68.53)

Combustion chamber

Spherical Type (E-TVCS)

SAE NET Intermittent kW/rpm 17.7/3200 17.8/3000
H.P. (SAEJ1349) (HP / rpm) (23.7/3200) (23.9/3000)
SAE NET Continuous kW/rpm 15.4/3200 15.4/3000
H.P. (SAEJ1349) (HP / rpm) (20.6/3200) (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/em?, 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.) 497.8 x 396.0 x 602.0
(length x width x height) (19.60 x 16.59 x 23.7)
Dry weight 93

(BB Spec.) kg (Ibs.) (205.0)

Starting system Cell starter (with glow plug)
Starting motor 12V, 1.2 kW
Charging generator 12V, 480 W

Recommended battery capacity

12V, 65 AH, equivalent

NOTE :

® Specifications are subject to change without notice.

J
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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 x 78.4 (3.07 x 3.09)
Total displacement cm? (cu.in.) 1261 (76.95) 1498 (91.41)
Combustion chamber Spherical Type (E-TVCS)
SAE NET Intermittent kW/rpm 17.9/2600 17.7/2300
H.P. (SAEJ1349) (HP / rpm) (24/2600) (23.7/2300)
SAE NET Continuous kW/rpm 15.5/2600 15.4/2300
H.P. (SAEJ1349) (HP /rpm) (20.8/2600) (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/cm?, 1991 psi)

Injection timing (Before T.D.C.)

16° 14°

Compression ratio

24 : 1

Fuel

Diesel Fuel No.2-D (ASTM D975)

Lubricant
(API classification)

above CF grade

Dimension mm (in.) 497.6 x 396.0 x 590.1 591.3 x 396.0 x 607.0
(length x width x height) (19.59 x 15.59 x 23.2) (23.28 x 15.59 x 23.90)
Dry weight 95 110

(BB Spec.) kg (Ibs.) (209) (242.5)
Starting system Cell starter (with glow plug)

Starting motor 12V, 1.2kW

Charging generator 12V, 480 W

Recommended battery capacity

12 V, 65 AH, equivalent

12V, 75 AH, equivalent

NOTE :

® Specifications are subject to change without notice.
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* The parts boxed in {3 are reference, NOT equiped for standard engine spec.
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WORKSHOP MANUAL
DIESEL ENGINE

05-E4B SERIES,
05-E4BG SERIES
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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”, "General”, "Mechanism"
and "Servicing".

with the subsequent sections, make sure that you read this section.

Information

This section primarily contains information below.
Safety First

Specification

Performance Curve

Dimension

General

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 information on the structure and the function of the unit. Before you continue

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 information 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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V 102 ‘¥0 panssi DS

rLS-L {oNILSNraY ANV ONIMNOTHO (L]}
{sLnN anv
€1s-L S1109 ‘SM3YOS ISN TVIDIdS Y04 SINDHOL ONINILHOIL [2]}
6S-l {SNOILLYDI41D3dS ONIDIANES T}
LA-L {AQ09 aNIONT 'L}
€29
‘P1-9 ‘6-9 {3ONVNILNIVIN ANV MO3IHD t}
69 {LSI1 ¥O3HD IONVYNILNIVIN €}
21191 {SNOISNaNIQ “t}
21 {SNOLLYDI4103dS "2}
adky og ppy -
61S-1 {waysAg 1and (1)}
€29 {SYNOH 000€ AYIAT 40 SINIOd ¥O3HD [2L]}
8-1 ‘G-l {SNOILYDI41D3dS 2}
adA} suonesyioads wdi 000€ 9¥3-500LA PPY -« ¥0'¥10Z !
abey Yuow ON 9poY
20URIBOY {piom yoseag} sainseayy aAI}21100 pUE JUI0d PASIASY Ulely anssy " ;l::;;soe .

"SUOIED0| PasIARL 8y} j|e pul o} {pIom yoseag) uoioun) yoless asn ‘jpd 104

SUOISIAGY JO P1023y

\wee/



| INFORMATION

)

KISC issued 04, 2014 A



& | INFORMATION

CONTENTS
1. SAFETY FIRST ..o 11
2. SPECIFICATIONS ..o oo 15
3. PERFORMANCE CURVES ... oo oo I8
8. DIMENSIONS ..ot 13

KiSC issued 04, 2014 A



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.

» |t is essential that you read the instructions and safety regulations before you try to repair or use this
unit.

A DANGER

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

A WARNING

* Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.

A CAUTION

* Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate

injury.
B IMPORTANT
* Indicates that equipment or property damage could result if instructions are not followed.
B NOTE
» Gives helpful information.
WSMO00001INI0001US1
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

2
Cq

®
4

station.
WSMO000001INI0002US0
IBMOO1A
START SAFELY
* Do not do the procedures below when you start the
engine.
— short across starter terminals
— bypass the safety start switch
* Do not make unauthorized modifications to the
engine. This can cause damage and decrease the
engine life.
WSMO00001INIO003USO
IBMO11A

-1

e

KiSC issued 04, 2014 A



05-E4B, 05-E4BG SERIES, WSM INFORMATION

OPERATE SAFELY

* Do not use the machine after you consume alcohol
or medication or when you are tired.

» Put on applicable clothing and safety equipment.

» Use applicable tools only. Do not use alternative
tools or parts.

* When 2 or more persons do servicing, make sure
that you do it safely.

» 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

IBMOO3A 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.

1D * Released fluid (fuel or hydraulic oil) under pressure

l can cause damage to the skin and cause serious

injury. Release the pressure before you disconnect

<, hydraulic or fuel lines. Tighten all connections before
a|p 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

IBMOO4A 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.

WSMO000001INIOO004USO

IBMOO5A

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.
9Y1210651INI00140S0

9Y1200165INI019A
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05-E4B, 05-E4BG SERIES, WSM

INFORMATION

>Ny

ahflishiin,
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9Y1200165INI020A

>Ny

ahllifhisim,
S

9Y1200165INI020A

IBMOCOSA

IBMOO7A

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 burn people, ignite, or
melt common materials.

9Y1210651INI0015US0

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.

9Y1210651INI00160S0

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.
WsSM000001INIOO05USO

KEEP A GOOD AIRFLOW IN THE WORK AREA

+ If the 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.

WSM000001INIO006USO
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05-E4B, 05-E4BG SERIES, WSM

INFORMATION

IBMOOSA

IBMOOBA

IBMO10A

DISCARD FLUIDS CORRECTLY

» Do not discard fluids on the ground, down the drain,
into a siream, pond, or lake. Obey related
environmental protection regulations when you
discard oil, fuel, coolant, electrolyte and other

dangerous waste.
WSMO000001INIOO070S0

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.

WsMO000001INIO008USO

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.
WSMO000001INIOO09USO
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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 x Stroke 76.0 x 73.6 mm 78.0 x 78.4 mm
(2.99 x 2.90 in.) (3.07 x 3.09in.)
Total Displacement 1001 cm® (61.08 cu.in.) 1123 cm? (68.53 cu.in.)
I 14.6 kW / 3000 min'* (rpm) 15.4 kW/ 3200 min™* (rpm) 15.4 kW/ 3000 min™! (rpm)
ISO Net Continuous (19.6 HP /3000 min™* (rpm)) | (20.6 HP /3200 min! (;pm)) | (20.7 HP 7 3060 min™* (rpm))
16.8 KW/ 3000 min~' (rpm) | 17.7 kW/3200 min™' (pm) | 17.8 KW/ 3000 min' (rpm)
ISO/SAE Net Intermittent (22.5 HP /3000 min™' (rpm)) | (23.7 HP / 3200 min (rpm)) | (23.9 HP /3000 min™! (rpm))
. 17.5 kW / 3000 min™! (rpm) 18.5 KW/ 3200 min'' (rpm) 18.5 kW / 3000 min™ (rpm)
SAE Gross Infermittent (23.5 HP /3000 min™! (rpm)) | (24.8 HP /3200 min” (pm)) | (24.8 HP / 3000 min" (rpm))
Maximum Bare Speed 3220 min™ (rpm) 3420 min™ (rpm) 3220 min™! (rpm)
Minimum Bare Idling Speed 800 min’* (rpm) 1300 min™ (rpm) 800 min™' (rpm)
Combustion Chamber Spherical type (E-TVCS)
Fuel Injection Pump Bosch MD type mini pump
Govermnor All speed mechanical governor
Direction of Rotation Counter-clockwise (viewed from flywheel side)

Injection Nozzle

Mini Nozzle (DNOPD)

niection Trmin 0.3142 rad (18.00 %) 0.3491 rad (20.00 °) 0.3142 rad (18.00 °)
jectio 9 before T.D.C. before T.D.C. before T.D.C.
Firing Order 1-2-3

Injection Pressure

13.73 MPa (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 12V, 1.2kW

Starting Support Device By glow plug in combustion chamber

EGR None

Battery 12V, 65 AH, equivalent

Charging Alternator 12V, 480 W

Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricating Oi Class CF lubricating oll as per AP classification is recommended.

For details on recommended lubricating oils, see page G-6, G-9.

Lubricating Oil Capacity

5.1L (1.3 U.S.gals)

Weight (Dry)

93.0 kg (205 Ibs)

« The specification described above is of the standard engine of each model.

* Conversion Formula; HP = 0.746 kW, PS = 0.7355 kW

I-5

9Y1210784INI00010S0

~
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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
78.0 x 88.0 mm 78.0 x 78.4 mm
Bore x Stroke (3.07 x 3.46 in)) (3.07 x 3.09in)
Total Displacement 1261 cm?® (76.95 cu.in.) 1498 cm?® (91.41 cu.in.)
] 15.5 kW / 2600 min~' (rpm) 15.4 kW / 2300 min! (rpm)
SO Net Continuous (20.8 HP / 2600 min”* (rpm)) (20.6 HP / 2300 min”* (rpm))
17.9 kW/ 2600 min™? (rpm) 17.7 kW / 2300 min™ (rpm)
ISOISAE Net Intermitient (24.0 HP 1 2600 min”! (rpm) (23.7 HP / 2300 min™! (rpm)
. 18.5 kW / 2600 min™* (rpm) 18.5 kW / 2300 min™ (rpm)
SAE Gross Intermittent (24.8 HP / 2600 min™' (rpm)) (24.8 HP / 2300 min”' (rpm))
Maximum Bare Speed 2820 min™' (rpm) 2520 min™! (rpm)
Minimum Bare Idling Speed 1100 min™ (rpm) 1150 min™" (rpm)
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 0.2793 rad (16.00 °) before T.D.C. 0.2443 rad (14.00 °) before T.D.C.
Firing Order 1-2-3 1-3-4-2
Injection Pressure 13.73 MPa (140.0 kgffcm?, 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 12V, 1.2 kW

Starting Support Device By glow plug in combustion chamber

EGR None

Battery 12V, 65 AH, equivalent T 12V, 75 AH, equivalent

Charging Alternator 12V, 480W

Fuel Diesel Fuel No.2-D (ASTM D975)

Lubricating Oil Class CF. lubricating oil as per AP! cla_ssiﬁcation 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 (208 Ibs) 110.0 kg (242.5 Ibs)

* The specification described above is of the standard engine of each model.

« Conversion Formula: HP = 0.746 kW, PS = 0.7355 kW

9Y1210784INI00020S0O
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05-E4B, 05-E4BG SERIES, WSM INFORMATION
Modol D1005-E4BG D1105-E4BG D1305-E4BG V1505-E4BG
BG1 BG1 BG1 BG1
Number of Cylinder 3 4 [
Engine Type Vertical, Water-cooled, 4 cycle diesel engine
Bore  Stroke 76.0 x 73.6 mm 78.0x78.4 mm 78.0 x 88.0 mm 78.0 x 78.4 mm
(2.99 x 2,90 1in.) (3.07 x 3.09in.) (3.07 x 3.46 in.) (3.07 x 3.09in.)
Total Displacement 1001 cm_3 1123 cm_3 1261 cm® 1498 cm®
(61.08 cu.in) (68.53 cu.in.) (76.95 cu.in.) (91.41 cu.in.)
STANDBY
ISO 3046 9.8 kW/ 11.5kW/ 13.1kW/ 15.1 kW/
1800 min™* (rpm) 1800 min™ (rpm) 1800 min™! (rpm) 1800 min™! (rpm)
SAE J-1349 13.1 HP/ 154 HP/ 17.6 HP/ 20.2HP/
1800 min™ (rpm) 1800 min™! (rpm) 1800 min™ (rpm) 1800 min™* (rpm)
NET Continuous
I1SO 3046 8.7kW/ 10.1 kW/ 11.6 kW/ 13.4 kW/
1800 min™! (rpm) 1800 min™ (rpm) 1800 min! (rpm) 1800 min™ (rpm)
SAE J-1349 11.7HP/ 13.5HP/ 156 HP/ 18.0HP/
1800 min™! (rpm) 1800 min™* (rpm) 1800 min™! (rpm) 1800 min™! (rpm)
Governor Regulation Less than 5 %
Combusticn 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 fiywheel side)
Injection Nozzle Mini Nozzle (DNOPD)
Injection Timing 0.2705 rad (15.50 °) before T.D.C. 0.2618 rad (15.00 °) before T.D.C.
Firing Order 1-2-3 1-3-4-2
Injection Pressure 13.73 MPa (140.0 kgficm?, 1991 psi)
Compression Ration 24:1
Lubricating System Forced lubrication by trochoid pump
Oil Pressure Indication Electrical type switch f“\

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 12V, 1.0 kW [ 12V, 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 12V, 360 W

Fue! Diesel Fuel No. 2-D (ASTM D975)

Lubricating Ol 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

5.1L (1.3 U.S.gals) 5.7L (1.5 U.S.gals) 6.7 L (1.8 U.S.gals)

Weight (Dry)

110 kg (242 [bs) 112 kg (247 Ibs) 127 kg (280 Ibs)

* The specification described above is of the standard engine of each model.
* Conversion Formula: HP = 0.746 kW, PS = 0.7355 kW

9Y1210784INI00100US0O
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05-E4B, 05-E4BG SERIES, WSM INFORMATION

3. PERFORMANCE CURVES

/=, D1005-E4B (3000 rpm)
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05-E4B, 05-E4BG SERIES, WSM INFORMATION
D1005-E4B (3200 rpm)
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05-E4B, 05-E4BG SERIES, WSM INFORMATION
D1105-E4B
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05-E4B, 05-E4BG SERIES, WSM INFORMATION
D1305-E4B
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05-E4B, 05-E4BG SERIES, WSM INFORMATION

V1505-E4B
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05-E4B, 05-E4BG SERIES, WSM INFORMATION
4. DIMENSIONS
D1005-E4B, D1105-E4B -
A D
i
° 1€
B
i j
T S O I
< o
1
(=
J
3EEAEACFP001A
D1005-E4B D1105-E4B

A 497.8 mm (19.60in.) 497.8 mm (19.60in.)

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 386 mm (15.6 in.) 396 mm (15.6in.)

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 (9.193in.) 233.5mm (9.193in.)

H 200 mm (7.87 in.) 200 mm (7.87 in.)

| 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.)

9Y1210784INI0007USO
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05-E4B, 05-E4BG SERIES, WSM

INFORMATION

D1305-E4B

SEEAEAEFP001A

D1305-E4B

497.6 mm (19.59 in.)

590.1 mm (23.23 in.)

396.0 mm (15.59 in.)

185.3 mm (7.295 in.)

125 mm dia. (4.92 in. dia.) .

mmo(o|m| >

222.2 mm dia. (8.748 in. dia.)

I-14
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05-E4B, 05-E4BG SERIES, WSM

INFORMATION

V1505-E4B

3EEAEACFP002A

[
o

V1505-E4B

591.3 mm (23.28 in.)

230 mm (9.06 in.)

370 mm dia. (14.6 in. dia.)

396 mm (15.6 in.)

194 mm (7.64 in.)

607.0 mm (23.80in.)

238.5 mm (9.380 in.)

200 mm (7.87 in.)

250.81 to 251.12 mm dia. (9.8744 to 9.8866 in. dia.)

cl=|lz|@®|m|mo|O|m|>

56 mm (2.2 in.)

I-15
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05-E4B, 05-E4BG SERIES, WSM INFORMATION
D1005-E4BG, D1105-E4BG, V1505-E4BG
A
t/\ ., -
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3EEAEACFPO03A
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 4-3/8-16 UNC-2B 4-3/8-16 UNC-2B
Depth 16 mm (0.63 in.) Depth 16 mm (0.63 in.) 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 (14.2in) 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.)
[ 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.)
i 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 (3.9in.) 98 mm (3.9 in))
9Y1210784INI0012USO
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05-E4B, 05-E4BG SERIES, WSM

INFORMATION

D1305-E4BG

SEEAEAEFPC02A

551.3mm (21.70 in.)

4-3/8-16 UNC-2B
Depth 16 mm (0.63 in.)

§90.1 mm (23.23 in.)

360 mm (14.2in.)

333.38 mm dia. (13.125 in. dia.)

200.02 mm dia. (7.8748 in. dia.)

356 mm dia. (14.0 in. dia.)

296 mm dia. (11.7 in. dia.)

184.2 mm dia. (7.252 in. dia.)

Cl=|Tj@[MMOIO| ©W |>

98 mm (3.9in.)

9Y1210784INI0013US0O
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05-E4B, 05-E4BG SERIES, WSM

GENERAL

1. ENGINE IDENTIFICATION
[11 MODEL NAME AND ENGINE SERIAL NUMBER

3EEAEACCP001B

Mm
S

2

@4

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 Serles Number Series

1 05 Series (Include: WG) 5 Air Cooled Gasoline

2 V3 Series 6 Gz, 0C. 2C. FAandE

3 08 Series 7 03 Series

4 ("i“lfj;"\:fs) 8 07 Series

Year of manufacture
A

1 2001 F 2015
2 2002 G 2016
3 2003 H 2017
4 2004 J 2018
5 2005 K 2019
6 2006 L 2020
7 2007 M 2021
8 2008 N 2022
9 2009 P 2023
A 2010 R 2024
B 201 S 2025
c 2012 T 2026
D 2013 v 2027
E 2014

(1) Engine Label
(2) Emission Label

(3) Engine Model
(4) Serial Number

(To be continued)
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05-E4B, 05-E4BG SERIES, WSM

GENERAL

(Continued)

Month of manufacture

Month Engine Lot Number
January A0CD1 ~ A9999 B0CO1 ~ BZ999
February C0001 ~ C9999 D0001 ~ DZ999
March E0C01 ~ E9999 F0001 ~ F2999
April G0001 ~ G9999 H0001 ~ HZ999
May J6o0o1 ~ J9999 K0001 ~ KZ999
June LG001 ~ L9999 MG001 ~ MZ999
July NOGO1 ~ N9g99 P0OCO1 ~ PZ999
August Q0001 ~ Q9999 R0001 ~ RZ999
September S0001 ~ S9999 T0001 ~ TZ999
October uogo1 ~ U9999 V0001 ~ VZ999
November WO0001 ~ W9999 X0001 ~ XZ999
December Y0001 ~ Y9989 Z0001 ~ 22999

* Alphabetical letters "I" and "O" are not used.

(@  (b)cKd) (e)
e.g. D1105- 1 D LAQCO1
(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 AGO1 ~ Z999)

9Y1210784GEG0001USO
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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 pollution will 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 #H+-E4B series engines, use only replacement parts for that specific E4B engine,
designated by the appropriate E4B KUBOTA Parts List and 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 Information.
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.

Category Engine output classification EPA regulation
0 = Less than 19 kW Tier 4
EMISSION CONTROL INF/{ RMATION EF From 19 to less than 56 kW Interim Tier 4
THIS ENGINE MEETS 2013 Tierd EMISSION REGULATIONS From 56 to less than 75 kW Interim Tier 4
i?.S.EPA AND CA;:: ORNIA NGNROAD Cl ENGINES. From 75 to less than 130 kW Interim Tier 4
yh j

J o KUBOTA Corporatlon (1) "E4B" engines are identified with "EF" at the end of the Mode! designation, on
MODEL : ### ENcngBEi%P ##l the US EPA label
FAMILY: ###x». A#g  ECS AR A, : . . . .
POWER: ## kW/####m ONEGORY:  #t#t- #tkW oﬁgni?:;gs{l}fgzz;ome Interim Tier 4 / Tier 4 models, depending on engine
VALVE CLEARANCE (COLD): IN##mm EX##nmm :
INJTIMING:  ### DEGETDC 9Y1210784GEG0002US0
ULTRA LOW SULFUR DIESEL FUEL ONLY
CONTACT KUBOTA FOR FUET, SETTINC [#asss

9Y1210784GESC02A

[3] CYLINDER NUMBER

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.

9Y1210784GEG00Q3US0

3EEABAB1PO11A
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05-E4B, 05-E4BG SERIES, WSM GENERAL

2. GENERAL PRECAUTIONS

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.

(A) (B) + Remove oil and dirt from parts before you measure.

» Use only KUBOTA genuine parts for replacement to keep the

7/ machine performance and to make sure of safety.

+ You must replace the gaskets and O-rings when you assemble

?: again. Apply grease (1) to new O-rings or oil seals before you
(2)

(2

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.

6] ()] « Make sure that you try to operate the engine after you repair or

BEEABAB1PO12A assemble it.

(1) Grease (A) External Snap Ring

(2) Force (B) Internal Snap Ring
(3) Sharp Edge

@) —

9Y1210784GEGQ004US0
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05-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 below to do regular inspections.

Service Interval
Every
50 100 200 400 500 |1or2 1 year 800 | 1500 | 3000
hrs hrs hrs hrs hrs months hrs hrs hrs
* |Checking fuel hoses and clamp bands *
Changing engine oil
* ((Oil pan depth: 110 mm (4.33 in.), 125 mm * *
(4.92n.), 130 mm (5.12in.))

. |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

Replacing oil filter cartridge %
* |(Oil pan depth: 110 mm (4.33 in.), 125 mm * * (BG
(4.921in.), 130 mm (5.12 in.)) type)

Checking radiator hoses and clamp bands *
* \Checking intake air line ¥*
Replacing fuel filter cartridge *
Cleaning water jacket and radiator interior *
Replacing fan belt 274
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 oil and replace oil filter cartridge after the first 50 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 performance of the required
maintenance on the engine according to the above instruction.

Please see the emission Warranty Statement in detail.

Item

2years

||| 2

g g g el

9Y1210784GEG0005US0
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05-E4B, 05-E4BG SERIES, WSM GENERAL

A CAUTION

» When changing or inspecting, be sure to level 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).

Engine oil classification (AP! classification)

Fuel Type Engines with non-EGR . .
Engines with internal EGR Engines with extemal EGR

. CF
"(')'%"5 f/”'f‘s‘gg uel < | (fthe "CF4,CG-4, CH-4, or CI4" engine
[S.If Eén en‘t)zm) oil is used with a high-sulfur fuel, change -
ol;-,ouc:/ (50%0 m)] the engine oil at shorter intervals.

S PP (approximately half))
Low Sulfur Fuel
[Sulfur Content < CF or Cl4
D05 % (S00PPMIIOT | CF, CF-4, CG-4, CH-4 or Cled (Class CF-4, CG-4 and CH-4 engine oils
[Sulfur Content < cannot be used on EGR type engines.)
0.0015 % (15 ppm)]

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 50 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.

If high-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.

No.2-D is a distillate fuel of lower volatility for engines in industrial and heavy mobile service. (SAE J313
JUNB87?)

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 low sulfur fuel is mandatory for these engines, when operated in US EPA
regulated areas. Therefore, please use No.2-D S500 or $15 diesel fuel as an alternative to No.2-D, and use
No.1-D S500 or $15 diesel fuel as an alternative to No.1-D for ambient temperatures below =10 °C (14 °F).

1) SAE: Society of Automotive Engineers
2) EN: European Norm
3) ASTM: American Scciety of Testing and Materials
4) US EPA: United States Environmental Protection Agency
5) No.1-D or No.2-D, S500: Low Sulfur Diesel (LSD) less than 500 ppm or 0.05 wt.%
No.1-D or No.2-D, S15: Ultra Low Sulfur Diesel (ULSD) 15 ppm or 0.0015 wt.%
9Y1210784GEGO006US0
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05-E4B, 05-E4BG SERIES, WSM GENERAL

4. CHECK AND MAINTENANCE
[1]1 DAILY CHECK POINTS

Checking Engine Qil 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. Ifthe level is too low, add new oil to the specified level.

B IMPORTANT
+ When using an oil of different maker or viscosity from the
previous, drain old oil. Never mix two different types of oil.

B 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: Ol Level
9Y1210784GEG0007USO
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05-E4B, 05-E4BG SERIES, WSM 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.
(Case 1) ,
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
A 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.
B ' A\ 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.

H 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

3EEABAB1P014A

3EEABAB1P015D

time.
* Never mix the different type or brand of L.L.C..
(1) Radiator Cap A: FULL
(2) Recovery Tank B: LOW
9Y1210784GEG0008USO
G-8
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05-E4B, 05-E4BG SERIES, WSM GENERAL

[2] CHECK POINTS OF INITIAL 50 HOURS

Changing Engine Qil

A CAUTION

+ Be sure to stop engine before changing engine oil.
1. Start and warm up the engine for approx. 5 minutes.
Place an oil pan underneath the engine.
To drain the used oil, remove the drain plug (1) at the bottom of
the engine and drain the oil completely.
Screw the drain plug (1).
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.

wn

3EEAEACOP004A 1)

...(”':h

(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.
Q, ° SAE 30
Above 25 °C (77 °F) SAE 10W-30, SAE 10W-40
o o of ° SAE 2 r
0°C1025°C (32 °F t0 77 °F) A o 0. SAE 10W4D
° o SAE 10W or
Below 0°C (32°F) SAE 10W-30, SAE 10W-40
Oil Pan Depth
Models 110 mm 125 mm 430 mm
(4.331n.) (4.92in.) (5.421n.)
D1005-E4B/E4BG, _ 51L _
D1105-E4B/E4BG 1.3 U.S.gals
57L
D1305-E4B/E4BG 15U Sgals - -
67L
V1505-E4B/E4BG - - 18 U.Sgals
o 3310 37 N'm
gopgp o | M12x125 | 33to38kgtm
gasket 24 to 27 Ibf-ft
Tightening torque Drain
plug with 4510 53 N-m
rubber M22x 1.5 4.510 5.5 kgf-m
coated 33to 39 Ibf-ft
gasket
(1) Drain Plug
9Y1210784GEG0009US0O
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05-E4B, 05-E4BG SERIES, WSM

GENERAL

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. Toinstall 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.

E IMPORTANT

* To prevent serious damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalent.

9Y1210784GEG0010US0O
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05-E4B, 05-E4BG SERIES, WSM

GENERAL

[3] CHECK POINT OF EVERY 50 HOURS

[Al (1)

P~

3EEACAA1P057D

[B]

3EEACAA1P058B

[A] i -
(3)

3EEACAA1PO58A

[B]

3EEACAA1PO60A

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, if the 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)
Fill the tank with fuel and open the fuel valve (4).
Loosen the air vent plug (3) of the fuel filter a few turns.
Screw back the plug when bubbles do not come up any more.
Open the air vent valve on top of the fuel injection pump.
If equipped 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.
B 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.

LB O I =

(1) Fuel Hose [A] Cartridge Type
(2) Clamp [B] Element Type
(3) Air Vent Plug

(4) Fuel Valve

9Y1210784GEG0011US0
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05-E4B, 05-E4BG SERIES, WSM GENERAL

[4] CHECK POINTS OF EVERY 100 HOURS

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 kgfiem?, 30 psi).
Maintain reasonable distance between the nozzle and the filter.
B 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.
9Y1210784GEG00120S0

Cleaning Fuel Filter (Element Type Only)

Close the fuel valve (3).

Unscrew the retaining ring (6) and remove the filter cup (5), and
rinse the inside with kerosene.

Take out the element (4) and dip it in the kerosene to rinse.
After cleaning, reassemble the fuel filter, keeping out dust and

dirt.
6 . Bleed the fuel system.
®) IMPORTANT

3EEABAB1P023A If dus.t 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.

N =

Hw

.A»:

(1) Fuel Valve Body (4) Filter Element
(2) Air Vent Plug (5) Filter Cup
(3) Fuel Valve (6) Retaining Ring
9Y1210784GEG0013US0 ,A\

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

(A) alternator to adjust.
. o 7.0t0 9.0 mm
Deflection {(A) Factory specification 0.2810 0.35in.
3EEABAB1P0178B (A) Deflection
9Y1210784GEG0014US0
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Fan Belt Damage and Wear

1. Check the fan belt for damage.
(A) 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
(B) 9Y1210784GEG00150S0
3EEABAB1P019B
(A) (8)
3EEABAB1P018A

Checking Battery Electrolyte Level
1. Check the battery electrolyte level.

@ @ @ @& 2. If the level is below than lower level line (2), and the distilled
[ \
N\

water to pour level of each cell.

(1) Upper Level Line (2) Lower Level Line

T -

~—(2)

3EEABAB1P024A
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GENERAL

[5] CHECK POINTS OF EVERY 200 HOURS

3EEAEACOP004A (1)

Changing Engine Oil

A CAUTION

1.
2.
3

obs

Be sure to stop engine before changing engine oil.
Start and warm up the engine for approx. 5 minutes.
Place an oil pan underneath the engine.

. To drain the used oil, remove the drain plug (1) at the bottom of

the engine and drain the oil completely.

Screw the drain plug (1).

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 APl 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°Cto25°C(32°F to 77 °F)

SAE 20 or
SAE 10W-30, SAE 10W-40

Below 0 °C (32 °F)

SAE 10W or
SAE 10W-30, SAE 10W-40

Oil Pan Depth

125 mm
(4.92in.)

Models 110 mm

{(4.33In.)

130 mm
(5.121in.)

D1005-E4B/E4BG,
D1105-E4B/E4BG

51L
1.3 U.S.gals

D1305-E4B/E4BG

57L
1.5 U.S.gals

V1505-E4B/E4BG

6.7L
1.8U.S. gals

Tightening torque

Drain
plug with
copper
gasket

M12 x 1.25

33t0 37 N'm

3.3t0 3.8 kgf-m
24 to 27 Ibf-ft

Drain
plug with
rubber
coated
gasket

M22 x 1.5

45t0 53 N-m

4.51%0 5.5 kgf-m
33 to 39 Ibf-ft

(1) Drain Plug

9Y1210784GEG0009USO

m
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Replacing Oil Filter Cartridge

A CAUTION

+ Be sure to stop the engine before changing filter cartridge.

1. Remove the ail filter cartridge with the filter wrench.

2. Apply a slight coat of oil onto the new cartridge gasket.

3. Toinstall 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.

H IMPORTANT

* To prevent serious damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalent.

9Y1210784GEG0010USO
Checking 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.

m

(1) Upper Hose (2) Lower Hose
9Y1210784GEG0017USO

SEEABAB1P022A

Checking 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.

H IMPORTANT
3EEABAB1P025A * To prevent serious damage to the engine, keep out any
dust inside the intake air line.
(1) Intake Air Hose (2) Clamp
9Y1210784GEG0018US0
G-15
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[6] CHECK POINTS OF EVERY 400 HOURS

Replacing Qil Fliter Cartridge (for BG Type)

A CAUTION

* Be sure to stop the engine before changing filter cartridge.

) v
()
3EEACAA1P0O57B
©)
@&—©
3EEABAB1P023A

4,

1. Remove the oil filter cartridge with the filter wrench.
2.
3. Toinstall the new cartridge, screw it in by hand. Over tightening

Apply a slight coat of oil onto the new cartridge gasket.

may cause deformation of rubber gasket.
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 Type)

Water and dust in fuel are collected in the filter cartridge. So,

change the filter cartridge every 400 hours service.

1.
2.

3.
4.
5.

Remove the used filter cartridge with filter wrench.

Apply a thin film of fuel to the surface of new filter cartridge
gasket before screwing on.

Then tighten enough by hand.

Loosen the air vent plug to let the air out.

Start engine and check for fuel leakage.

(1) Fuel Filter Cartridge

9Y1210784GEG00190s0

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 (4) Filter Element

(2) Air Vent Plug (5) Filter Cup

(3) Fuel Valve (6) Retaining Ring

9Y1210784GEG0020US0
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[7]1 CHECK POINTS OF EVERY 500 HOURS

Cleaning Water Jacket and Radiator Interior

A 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.

After all coolant is drained, close the drain vaive (2).

Fill with 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.

Fill with 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.

o oA w

©oN

3EEABAB1P032A
B IMPORTANT
@) * Do not start engine without coolant.
* Use clean, fresh, soft water and anti-freeze to fill the
‘ radiator and recovery tank.
A +« 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
B : overheat.
(1) Radiator Cap A: Full
3EEABAB1P015B (2) Drain Valve B: Low

(3) Recovery Tank
9Y1210784GEG0021US0
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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.

B IMPORTANT

¢ Make sure that when you mix the anti-freeze and water, the
ratio of anti-freeze is less than 50 %.

3EEABAB1P033A

Vol % Freezing Point Boiting Point*
Anti-freeze °c °F °c 3
40 ~24 -1 106 223
50 -37 -35 108 226

* At 1.01 x 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.

B 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. o

* 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.
9Y1210784GEG0022US0

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.
7.0t09.0mm/98N
Deflection (A) Factory specification 0.28%00.35in./98 N
(10 kgf, 22 Ibf)
3EEABAB1P017C (1) Fan Belt (A) Deflection

9Y1210784GEG0023US0
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[8] CHECK POINTS OF EVERY 1 OR 2 MONTHS

Recharging

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.

Use a voltmeter or hydrometer.

(1) Slow Charging
Add distilled water if the 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
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.

B Precaution for Operating a Quick Charger

Operate with a quick charger differs according to the type.

Consult the instruction manual and use accordingly.

9Y1210784GEG0024US0
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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 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. |f the specific gravity is different between 2 cells by more than

R, 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 formula below:

— Specific gravity at 20 °C = Measured value + 0.0007 x
(electrolyte temperature —20 °C)

— Specific gravity at 68 °F = Measured value + 0.0004 x
(electrolyte temperature —68 °F)

Specific Gravity State of Charge
1.260 Sp. Gr. 100 % Charged
1.230 Sp. Gr. 75 % Charged
1.200 Sp. Gr. 50 % Charged
1.170 Sp. Gr. 25 % Charged
= = o
1.140 Sp. Gr. Very Little Useful Capacity
1.110 Sp. Gr. Discharged
At an electrolyte temperature of 20 °C (68 °F)
9Y1210784GEG0025US0
Replacing Air Cleaner Element
1. Remove used air cleaner element.
2. Replace new air cleaner element.
H NOTE
* The air cleaner uses a dry element. Never apply oil to it.
* Do not run the engine with filter element removed.
9Y1210784GEG0026USO
3EEABAB1P020A
e,
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[10] CHECK POINT OF EVERY 800 HOURS

Checking Valve Clearance

B IMPORTANT
* Valve clearance must be checked and adjusted when
engine is cold.

1. Remove the cylinder head cover and the glow plugs.

2. Alignthe "1 TC" 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 "¥" 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.

()

3 cylinder 4 cylinder
IN. EX. IN. EX.
% * * *

* *
* *

9Y1210012GESG01A Adjustable Cylinder Location of Piston

When No. 1 piston is at compression top
dead center

When No. 1 piston is at overlap position

* *
* %

blwIN]|aB]wIN] =

0.145t0 0.185 mm

Valve clearance Factory specification | '56c71 16 0.00728 in.

B 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) “1TC" Mark (2) Alignment Mark
9Y1210784GEG0027US0
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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.

3EEABAB1P037A

(a) (b)

3TLABAB1P041A

9Y1210784GEG0028USO
Nozzle Spraying 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

9Y1210784GEG0029US0

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 in the nozzle holder to adjust it.

13.73 to 14.70 MPa
Fuel injection pressure Factory specification 140.0 to 150.0 kgflcm?
1992 to 2133 psi

9Y1210784GEG0030US0O

Valve Seat Tightness

1. Set the injection nozzle to a nozzle tester.

2. Raise the fuel pressure, and keep at 12.75 MPa (130 kgficm?,
1849 psi) for 10 seconds.

3. If any fuel leak is found, replace the nozzle piece.

No fuel leak at
e 12.75 MPa
Valve seat tightness Factory specification 130.0 kgficm?
1849 psi
9Y1210784GEG0031US0
G-22
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[12] CHECK POINTS OF EVERY 3000 HOURS

@ 0

l

A=

SEEABAB1P167G

4

[62= @)= 7)—(8)==3)

3EEAEAEQP001A

Injection Timing

1.
2.
3

Remove the injection pipes.
Remove the engine stop solenoid.

. Turn the flywheel counterclockwise (viewed from flywheel side)

until the fuel fills up to the hole of the delivery vaive holder (3)
for No. 1 cylinder.

4. 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
(80 °).

5. Turn the flywheel counterclockwise to set at around 0.44 rad
(25 °) before T.D.C..

6. Slowly turn the flywheel counterclockwise and stop turning
when the fuel begins to come up, to get the present injection
timing.

7. 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.

8. If injection timing is out of adjustment, readjust the timing with
shims.

N 0.3011 to 0.3272 rad
Injection timing o
(3000 min-(rpm) D1005-E4B (17.25 to 18.75 °) before

TD.C.

L 0.3360 to 0.3621 rad
Injection timing o
(3200 min”\(rpm) D1005-E4B (T1 g.zc’:s to 20.75 °) before

e 0.3011 to 0.3272 rad
Injection timing o
(3000 min'(epm) D1105-E4B (;;%5 to 18.75 °) before

. . Factory 0.2662 to 0.2923 rad
Injection timing o

4 specifica- | D1305-E4B (15.25 to 16.75 °) before

(2600 min(rpm) | yion TD.C.

e 0.2313 to 0.2574 rad
Injection timing o
(2300 min'(rpm)) V1505-E4B (T1g.2cs to 14.75 °) before
Injection timing DIS0SE4BG, | 27750 1%2::(3) B e
(18060 min'(rpm)) D1105-E4BG | 1 -
Injection timing D1305-E48G, ?1'?2857 t'(:’féz;s‘?)'::m
(1800 min™'(rpm)) VIS05-E4BG | 1 p'c )
(1) Timing Line (5) Two-holes: 0.20 mm (0.0079 in.)

(2) Alignment Mark
(3) Delivery Valve Hotder
(4) Shim (Soft Metal Gasket Shim)

G-23

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)

H NOTE

« The liquid gasket 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.

e Addition or reduction of shim (0.025 mm, 0.00098 in.)
delays or advances the injection timing by approx.
0.0044 rad (0.25 °).

* |ndisassembling 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.

9Y1210784GEG0032US0
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Checking Injection Pump

(Fuel Tightness of Pump Element)

1.

2.
3
4

Noo

Remove the engine stop solenoid.

Remove the injection pipes and glow plugs.

Install the injection pump pressure tester to the injection pump.
Install the injection nozzle (2) jetted with the proper injection
pressure to the injection pump pressure tester (1). (Refer to the
photo.)

Set the speed control lever to the maximum speed position.
Run the starter to increase the pressure.

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.

2.
3
4

oo,

Remove the engine stop solenoid.

Remove the injection pipes and glow plugs.

Set a pressure tester to the fuel injection pump.

Install the injection nozzle (2) jetted with the proper injection
pressure to the injection pump pressure tester (1).

Run the starter to increase the pressure.

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).

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 130.0 kgflcm?, from 1991 to 1849 psi).

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).

If the measurement is less than allowable limit, replace the
pump with new one or repair with a Kubota-authorized pump
service shop.

N
(2)

Fuel tightness of pump 13.73 MPa
Allowable limit 140.0 kgficm?
element :
1991 psi
10 seconds
Factory specification | 152 — 12.75MPa
e 140.0 — 130.0 kgflcm?
Fueltightness of delivery 1991 — 1849 psi
e 5 seconds
e 13.73 — 12.75 MPa
Allowable limit 140.0 — 130.0 kgflem?
1991 — 1849 psi
B NOTE

Never try to disassemble the injection pump assembly. For
repairs, you are strongly requested to contact a
Kubotaauthorized pump service shop.

Injection Pump Pressure Tester (3) Protection Cover for Jetted Fuel
Injection Nozzle

9Y1210784GEG00330S0
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[13] CHECK POINTS OF EVERY 2 YEARS

Replacing Intake Air Line

Remove the intake air hose (1) and clamp (2).

Replace new intake air hose (1) and new clamp (2).

Tighten the clamp (2).

NOTE

To prevent serious damage to the engine, keep out any
dust inside the intake air line.

0N =

(1) Intake Air Hose (2) Clamp

3EEABAB1P025A

9Y1210784GEG0034US0

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.

Disconnect the negative terminal and positive terminal.

Remove the battery holder.

Remove the used battery.

Replace the new battery.

Tighten the battery holder. ™

Connect the positive terminal.

Connect the negative terminal.

Nooabhwh=

9Y1210784GEG0035US0
Replacing Radiator Hoses and Clamp Bands

A 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.

Drain the coolant.

Loosen the clamp bands.

Remove the upper hose (1) and lower hose (2).

Replace new upper / lower hose (1), (2) and clamp bands.
Tighten the clamp bands.

Fill with clean water and anti-freeze until the coolant level is just
below the port. Install the radiator cap securely.

)

SEEABAB1P022A

ogdwh=

(1) Upper Hose (2) Lower Hose
9Y1210784GEG0036USO
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[A] 1)
B

3EEACAA1PO57D

[B]

3EEACAA1P058B

[A] _— e

@)

3EEACAA1PD59A

(8]

3EEACAA1POB0A

Replacing Fuel Hoses and Clamp Bands

1. Loosen the clamp (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)
Fill the tank with fuel and open the fuel valve (4).
Loosen the air vent plug (3) of the fuel filter a few turns.
Screw back the plug when bubbles do not come up any more.
Open the air vent valve on top of the fuel injection pump.
If equipped 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.
B 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.

GarwN =

(1) Fuel Hose [A] Cartridge Type
(2) Clamp [B] Element Type
(3) AirVent Plug
(4) Fuel Valve
9Y1210784GEG0037US0
G-27
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3EEABAB1P0O14A

@

3EEABAB1P032A

()

3EEABAB1P015B

Changing Radiator Coolant {(L.L.C.)

A 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.

After all coolant is drained, close the drain valve (2).

Fill with 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. Instali the radiator cap (1)
securely.

Fill with 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.

B 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

oo b

© o~

overheat. -~
(1) Radiator Cap A: Full
(2) Drain Valve B: Low

(3) Recovery Tank
(To be continued)
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GENERAL

(Continued)

3EEABAB1P033A

B 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.

B IMPORTANT
* Make sure that when you mix the anti-freeze and water, the
ratio of anti-freeze is less than 50 %.

Vol % Freezing Point Bolling Point*
Anti-freeze °C °F °c °F
40 24 -1 106 223
50 =37 -35 108 226

* At 1.01 x 100000 Pa (760 mmHg) pressure (atmospheric). Use a radiator pressure
cap that lets the pressure collect in the cooting system to get a higher boiling point.

H 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.

9Y1210784GEG0038US0
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5. SPECIAL TOOLS

() 9 (10)(11)

@ @ 6 6

T

3EEABAEOP002A

Diesel Engine Compression Tester (for Nozzle Hole)

()

- ~ad-e3ineil

= N

(‘0% (5)% (G)%

3EEADAB1P066A

3TMABABOP112A

Code No.

07909-30208 (Assembly)
07909-30934 (A to F)
07909-31211 (E and F)
07909-31231 (H)
07909-31251 (G)
07909-31271 (1)
07909-31281 (J)
Application

L] . . L] L] L[] L]

* Use to measure diesel engine compression and diagnosis of

need for major overhaul.
Adaptor
+ H for 05 series.

(1) Gauge
(2) L Joint
(3) Adaptor A
(4) Adaptor B
(5) Adaptor C
(6) Adaptor E

(7) Adaptor F
(8) Adaptor G
(9) AdaptorH
(10) Adaptor |
(11) Adaptor J

9Y1210784GEG0039US0

Diesel Engine Compression Tester (for Glow Plug Hole)

Code No.

¢ 07909-39081 (Assembly)

» 07908-31291 (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
9Y1210784GEG0040US0
Oil Pressure Tester
Code No.
* 07916-32032
Application
* Use to measure lubricating oil pressure.
(1) Gauge (5) Adaptor 2
(2) Cable (6) Adaptor 3
(3) Threaded Joint (7) Adaptor 4
(4) Adaptor 1 (8) Adaptor 5
9Y1210784GEG0041US0
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B NOTE

» The following special tools are not provided, so make them referring to the figure.

mo O o »

[ ) ]

3EEACAA1P062B

9Y1210784GEG00495US0

Injection Pump Pressure Tester

Application

+ Use to check fuel tightness of injection pumps.

A

Pressure gauge full scale: More than 29.4 MPa (300 kgf/cm?,

4267 psi)

PF 1/2

Copper gasket

Flange (Material: Steel)

Hex. nut 27 mm (1.1 in.) across the plat

Adhesive application

]

b

' lI

Kt
N|O-

Fillet welding on the enter circumference

Retaining nut

17 mm dia. (0.67 in. dia.)

8.0 mm dia. (0.31 in. dia.)

1.0 mm (0.039 in.)

17 mm dia. (0.67 in. dia.)

6.10 to 6.20 mm dia. (0.241 to 0.244 in. dia.)

8.0 mm (0.31in.)

4.0 mm (0.16 in.)

11.97 to 11.99 mm dia. (0.4713 to 0.4720 in. dia.)

PF 172

23 mm (0.91 in.)

17 mm (0.67 in.)

4.0 mm (0.16 in.)

12.00 to 12.02 mm dia. (0.472 to 0.4732 in. dia.)

100 mm (3.94 in.)

M12 x P1.5

x| €| <|c|4|a|n|o|v]|o|Z|2|r|XR|e|=-|T|@|M|MO|O|D

5.0 mm (0.20 in.)

9Y1210784GEG0042US0
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Valve Guide Replacing Tool
A Application
B c + Use to press out and press fit the valve guide.
o o A 225 mm (8.86 in.)
| < B | 70mm@28in)
(>7) c1 co3| ¢ c 45mm (1.8in.)
D 20 mm dia. (0.79 in. dia.)
D E F E 11.7 to 11.9 mm dia. (0.461 to 0.468 in. dia.)
3TMABABOP(63B 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.)
G | 5.0 mm (0.20 in.)
H J 20 mm dia. (0.79 in. dia.)
] > . K 12.5 to 12.8 mm dia. (0.493 to 0.503 in. dia.)
% % L L 8.90 t0 9.10 mm (0.351 to 0.358 in.)
A A b 77 c1 Chamfer 1.0 mm (0.039 in.)
c2 Chamfer 2.0 mm (0.079 in.)
3TMABABOP0O64B C0.3 | Chamfer 0.30 mm (0.012in.)
9Y1210784GEG0043US0D
Bushing Replacing Tool
A Application
B 1% » Use to press out and press fit the bushing.
1. For small end bushing
A 157 mm (6.18 in.)
D 8 24 mm (0.94 in.)
7‘ ﬁd\ C | 120mm@.72in.)
ci1 /c C1 Cc2 D 21.8 to 21.9 mm dia. (0.859 to 0.862 in. dia.)
a b E | 24.81024.9 mm dia. (0.977 to 0.980 in. dia.)
3EEABAB1P038A
F 20 mm dia. (0.79 in. dia.)
a 6.3 pm (250 pin.)
b 6.3 um (250 pin.)
c1 Chamfer 1.0 mm (0.039 in.)
C2 | Chamfer 2.0 mm (0.079in.)
2. For idle gear bushing
A 186 mm (7.72in.)
B 26 mm (1.0in.)
c 150 mm (5.91 in.)
D 25.80 to 25.90 mm dia. (1.016 to 1.019in. dia.)
E 28.80 to 28.80 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 yin.)
(o] Chamfer 1.0 mm (0.039 in.)
€2 | Chamfer 2.0 mm (0.079 in.)
9Y1210784GEG0044US0
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20 mm dia. (0.79 in. dia.)

51.20 to 51.40 mm dia. (2.016 to 2.023 in. dia.)

47.30 to 47.50 mm dia. (1.863 to 1.870in. dia.)

Flywheel Stopper
A Application
» Use to loosen and tighten the flywheel screw.
8 A 0 A [20mm©.79in)
N\ c B 15 mm (0.59 in.)
c 10 mm dia. (0.39 in. dia.)
E ; D 30 mm (1.2in.)
F E [80mm(0.31in)
3TMABABOPG67E F 200 mm (7.87 in.)
9Y1210784GEG0045U0S0
Crankshaft Bearing 1 Replacing Tool
E Application
— Tl « Use to press out and press fit the crankshaft bearing 1.
- [Press Out]
A 135 mm (5.31 in.)
B 72mm (2.81in.)
H C 40 mm radius (1.6 in. radius)
Cc2 D 10 mm (0.39 in.)
: E 24 mm (0.94 in.)
3GFABABOP041B c1 co3 C1 =
G
H

c1 Chamfer 1.0 mm (0.039 in.)

c2 Chamfer 2.0 mm (0.079 in.)

Cco0.3 Chamfer 0.30 mm (0.012 in.)

[Press Fit]
A 135 mm (5.31in.)
72 mm (2.8 in.)

40 mm radius (1.6 in. radius)

10 mm (0.39in.)

24 mm (0.94 in.)

68 mm dia. (2.7 in. dia.)

C
D
E
F 20 mm dia. (0.79 in. dia.)
G
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 (0.012in.)

G-33
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A A Governor Gear Holder Bushing Replacing Tool

NN e Application

» Use to press out and to press fit the governor gear holder
bushing. N
A C1: Chamfer 1.0 mm (0.039 in.)

73.90 to 74.00 mm dia. (2.910 to 2.913 in. dia.)

69.80 to 69.80 mm dia. (2.748 to 2.751 in. dia.)

30 mm dia. (1.2 1in. dia.)

C2: Chamfer 2.0 mm (0.079 in.)

18 mm (0.71in.)

150 mm (5.91 in.)

188 mm (7.40in.)

Fl LA @

STAAAABOP030B

T|@|mM|mMmOo|O|®

9Y1210784GEG0047US0
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3EEAEACOPC05A

M

C1

3EEAEACOPO06A

@
C0.5

/EF
L/B ;c

3EEAEACOP007B

Crank Sleeve Setter

Application
« Use to fix the crankshaft sleeve.
(1) Auxiliary Socket for Pushing

A 130 mm (5.12in.)

112 mm (4.41 in.)

107 mm (4.21 in.)

82mm (3.2in.)

72mm (2.8in.)

67 mm (2.6 in.)

47 mm (1.8in.)

36.00 to 36.20 mm (1.418 to 1.425in.)

17 mm (0.67 in.)

5.0 mm dia. (0.20 in. dia.)

52 mm dia. (2.0 in. dia.)

40 mm dia. (1.6 in. dia.)

10 mm (0.39 in.)

33 mm (1.3 in.)

20 mm dia. (0.79 in. dia.)

40 mm dia. (1.6 in. dia.)

72.10 to 72.15 mm dia. (2.839 to 2.840 in. dia.)

o Oo|lvo|lo|lZz|Z|r|XR]|]|=-{T|O|m|m|jo]|O|D

73 mm dia. (2.9 in. dia.)

»n

83 mm dia. (3.3 in. dia.)

C0.3 Chamfer 0.30 mm (0.012 in.)

c1 Chamfer 1.0 mm (0.039 in.)

Cs Chamfer 5.0 mm (0.20 in.)

(2) Steeve Guide

A [42mm@.7in)

12 mm (0.47 in.)

30 mm (1.21in.)

M10 x Pitch 1.25

2.0 mm (0.079in.)

10 mm (0.39 in.)

@|m|miojO|®

2.0 mm (0.079in.)

17.90 to 17.895 mm dia. (0.7048 to 0.7066 in. dia.)

8.0 mm dia. (0.31 in. dia.)

1.8 mm (0.071in.)

0.09 rad (5 °)

Sl x|le| -z

2]

5 Chamfer 0.5 mm (0.02 in.)

9Y1210784GEG00480S0
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1. ENGINE BODY
[1] CLOSED BREATHER

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) Breather Tube (4) Qil Shield
(2) Cylinder Head Cover (5) Rubber Packing
(3) Breather Valve

9Y1210784ENM0O001USO

@)

4

(5)

3EEAEAC1P0O04A

[2] HALF-FLOATING HEAD COVER (D1305-E4B/E4BG)

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
9Y1210784ENM0O002US0

3EEABAB1P004A (2)

1-M1
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[3] GOVERNOR

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.

3EEAEAC1P006B
(A)

(1) Max Torque Limiter (7) Floating Lever
(2) Start Spring (8) Torque Pin
(3) Governor Spring (9) Fork Lever 2
(4) Fork Lever Shaft
(5) Flyweight (A) Fork Lever Assembly
(6) Fork Lever 1
9Y1210784ENM0O003US0
SEEAEAC1P007B
(At Rated Operation)
When the engine is running, the fork lever 2 (9) and
e | | s the floating le\u_ar (7) are moving with t.he fork lever 1 (6)
— l due to the tension of the governor spring (3).
During the time, the torque pin (8) is pressed into the
® S (10) floating lever by centrifugal force of the governor weight

(5).

The fork lever 2 (9) comes in contact with the fuel
] - 0 limitation bolt (10), and the fuel injection pump supplies

a fuel necessary for rated operation.
(I)Iﬁ g (1) Max Torque Limiter (9) Fork Lever 2
©) (6) Fork Lever 1 (10) Fuel Limitation Bolt
s (7) Floating Lever

_ o 9Y1210784ENM0004US0

3EEAEAC1P008B

1-M2
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(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 (8) 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.

(10) (1) Max Torque Limiter (a) Distance to which torque
(6) Fork Lever 1 pin (8) pushes fork lever 1

(7) Floating Lever (6) out

(8) Torque Pin (b) Increase of fuel

(9) Fork Lever 2

(10) Fuel Limitation Bolt

9Y1210784ENMO005US0

"]

Two Lever Type Fork Lever (for BG type)

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 (4) Fork Lever 2
(2) Slide Plate (5) Governor Spring
(3) Fork Lever 1 (6) Fork Lever Shaft

9Y1210784ENMO006USO

3EEAEAC1P038B —
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[4] BOOST COMPENSATOR

(1) (1) Boost Compensator
e Assembly
| @ : @) Actuator
' \ ' (3) Plate
! 1 i : 4) Injection Pump Assembly
' : (5) Guide
' : (6) Stop Sclenoid
" 3) '
' P ' A: Fulcrum
. ' [j ﬁ @ ﬁ 9Y1210784ENMO007USO
1 )
1 )
' ' -4
3 = J U U0
- e
pe— ; ® ®
ik —— [€eD)
/ : () ®
|| N O o) o] 9]
: A
) ] 2 £ L P
e ' g Lo e L AL .
3EEAEAC1P012B
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".
9Y1210784ENM0O00SUSO
0
T
3EEAEAC1PO13A
1-M4
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ENGINE

1. TROUBLESHOOTING

Symptom Probable Cause Solution Re;erence
age
Engine Does Not No fuel Replenish fuel G-1
Start Air in the fuel system Vent air G-1
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 | Use specified fuel or I-5,
low temperature engine oil I-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 1-819
Fuel camshaft worn Replace 1-837
Injection nozzle clogged Clean or replace 1-821,
1-823
Injection pump malfunctioning Repair or replace 1-S20,
1-836
Seizure of crankshaft, camshatt, piston, cylinder | Repair or replace 1-837,
or bearing 1-838,
1-839,
1-840,
1-S58,
1-859,
1-860,
1-S61,
1-862,
1-563,
1-S64
Compression leak from cylinder Replace head gasket, 1-S29,
tighten cylinder head 1-830,
screw, glow plug and 1-831
nozzle holder
Improper valve timing Correct or replace 1-837
timing gear
Piston ring and cylinder worn Replace 1-S38,
1-839,
1-840
Excessive valve clearance Adjust 1-815
Stop solenoid malfunctioning Replace 1-S35
Starter Does Not Run | Battery discharged Charge -
Starter malfunctioning Repair or replace 1-827,
1-S65,
1-S66,
1-S67
Key switch malfunctioning Replace -
Wiring disconnected Connect -

1-81
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Symptom Probable Cause Solution Reference
Page
Engine Revolution Is | Fuel filter clogged or dirty Replace G-16 e
Not Smooth 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-S36
Incorrect nozzle opening pressure Adjust 1-822
Injection nozzle stuck or clogged Repair or replace 1-S21,
1-823
Governor malfunctioning Repair 1-836,
1-837
Either White or Blue | Excessive engine oil Reduce to specified -
Exhaust Gas Is level
Observed Piston ring and cylinder worn or stuck Repair or replace 1-S39,
1-840,
1-S64
Incorrect injection timing Adjust 1-819
Either Black or Dark | Overload Lessen the load -
Gray Exhaust Gas Is " oy, grade fuel used Use specified fuel -5,
Observed -6
Fuel filter clogged Replace G-16
Air cleaner clogged Clean or replace G-12, Vama
G-15,
G-20
Deficient nozzle injection Repair or replace 1-821,
nozzle 1-823
Deficient Output Incorrect injection timing Adjust 1-S19
Engine'’s moving parts seem to be seizing Repair or replace -
Injection pump malfunctioning Repair or replace 1-820,
1-S36
Deficient nozzle injection Repair or replace 1-821,
nozzle 1-823
Compression leak Check the 1-S14
compression
pressure and repair
Air cleaner dirty or clogged Clean or replace G-12,
G-15,
G-20
1-82
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" Reference
Symptom Probable Cause Solution Page
Excessive Lubricant | Piston ring's gap facing the same direction Shift ring gap 1-839
Oil Consumption direction
Oil ring worn or stuck Replace 1-839,
1-840
Piston ring groove worn Replace piston 1-838,
1-839,
1-S40
Valve stem and valve guide worn Replace 1-832,
1-849
Crankshaft bearing and crank pin bearing worn | Replace 1-843
Oil leaking due to damaged seals or packing Replace -
Fuel Mixed into Injection pump's plunger worn Repair or replace 1-820,
Lubricant Oil 1-S36
Deficient nozzle injection Repair or replace 1-821,
nozzle 1-823
Injection pump broken Replace 1-S36
Water Mixed into Head gasket damaged Replace 1-830,
Lubricant Oil 1-S31
Cylinder block or cylinder head flawed Replace 1-830,
1-S31
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 crankshatft bearing Replace 1-S41
Excessive oil clearance of crankpin bearing Replace 1-S41
Excessive oil clearance of rocker arm Replace 1-S30
Oil passage clogged Clean -
Different type of oil Use specified type of G-9
oil
Oil pump damaged Replace -
High Oil Pressure Different type of oil Use specified type of G-9
oil
Relief valve damaged Replace -
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Symptom Probable Cause Solution Reference
Page
Engine Overheated Engine oil insufficient Replenish G-9 g
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-S30,
1-831
Incorrect injection timing Adjust 1-819
Unsuitable fuel used Use specified fuel II-56,
Battery Quickly Battery electrolyte insufficient Replenish distilled G-13
Discharged water and charge
Fan belt slips Adjust belt tension or G-12,
replace G-13
Wiring disconnected Connect -
Rectifier damaged Replace -
Alternator damaged Replace - o
Battery damaged Replace -
9Y1210784ENS00010S0
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2. SERVICING SPECIFICATIONS

ENGINE BODY

Item

Factory Specification

Allowable Limit

Valve Clearance (Cold)

0.145 t0 0.185 mm
0.00571 to 0.00728 in.

D1105-E4B/E4BG
V1505-E4B/E4BG

0.022 to 0.029 in.

Compression Pressure D1005-E4B/E4BG 3.73to 4.11 MPa 2.26 MPa
D1105-E4B/E4BG 38.0 to 42.0 kgficm? 23.0 kgf/cm?
D1305-E4B/E4BG 541 to 597 psi 327 psi
V1505-E4B/E4BG
+ Difference among Cylinders - 10 % or less
Top Clearance D1005-E4B/E4BG 0.55t0 0.75 mm -

D1305-E4B/E4BG 0.80to 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 0.40 mm
-0.0020 to 0.0098 in. 0.016 in.
Valve Stem to Valve Guide Clearance 0.035 to 0.065 mm 0.10 mm
0.0014 to 0.0025 in. 0.0039 in.
* Valve Stem O.D. 6.960 to 6.975 mm -
0.2741 t0 0.2746 in.
+ Valve Guide L.D. 7.010to 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 37.0t0 37.5 mm 36.5 mm
1.46 to 1.47 in. 1.44 in.
Tilt - 1.0 mm
0.039 in.
Setting Load 117.4N/31.0 mm 100.0N/31.0 mm
11.97 kgf / 31.0 mm | 10.20 kgf / 31.0 mm
26.39 Ibf/ 1.22 in. 22.48 ibf/1.22in.
1-S5
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Item Factory Specification Allowable Limit
Rocker Arm Shaft to Rocker Arm Clearance 0.016 to 0.045 mm 0.10 mm
0.00063 to 0.0017 in. 0.0039 in.
* Rocker Arm Shaft 0.D. 11.973 to 11.984 mm -
0.471381t0 0.47181 in.
« Rocker Arm I.D. 12.000 to 12.018 mm -
0.47244 t0 0.47314 in.
Push Rod Alignment - 0.25 mm
0.0098 in.
Tappet to Tappet Guide Clearance 0.020 to 0.062 mm 0.07 mm
0.00079 to 0.0024 in. 0.003 in.
* Tappet 0.D. 19.959 to 19.980 mm -
0.78579 1o 0.78661 in.
* Tappet Guide 1.D. 20.000 to 20.021 mm -
0.78740 to0 0.78822 in.
Timing Gear
* Crank Gear to Idle Gear 1 Backlash 0.0320to 0.115 mm 0.15 mm
0.00126 to 0.00452 in. 0.0059 in.
* Ildle Gear 1 to Cam Gear Backlash 0.0360 to 0.114 mm 0.15 mm
0.00142 to 0.00448 in. 0.0059 in.
+ Idle Gear 1 to Injection Pump Gear Backlash 0.0340 to 0.116 mm 0.15 mm
0.00134 to 0.00456 in. 0.0059 in.
¢ |dle Gear 1 to Idle Gear 2 Backlash 0.0330t0 0.117 mm 0.15mm
0.00130 to 0.00460 in. 0.0059 in.
« |dle Gear 2 to Governor Gear Backlash 0.0300 to 0.117 mm 0.15 mm
0.00119 to 0.00460 in. 0.0059 in.
Governor Gear
» Governor Gear to Injection Pump Gear | Backlash 0.0300 to 0.117 mm 0.15 mm
0.00119 to 0.00460 in. 0.0059 in.
Idle Gear Shaft to Gear Bushing
* |dle Gear 1 Clearance 0.020 to 0.054 mm 0.10 mm
0.00079 to 0.0021 in. 0.0039 in.
« |dle Gear Bushing 1.D. 26.000 to 26.021 mm -
1.0237 to 1.0244 in.
* |dle Gear Shaft 1 0.D. 25.967 to 25.980 mm -
1.0224 to 1.0228 in.
« |Idle Gear 2 Clearance 0.020 to 0.054 mm 0.10 mm
0.00079 to 0.0021 in. 0.0039 in.
* |dle Gear Bushing 1.D. 26.000 to 26.021 mm -
1.0237 to 1.0244 in.
* |dle Gear Shaft 2 O.D. 25.967 to 25.980 mm -
1.0223 to 1.0228 in.
1-S6

-~

KiSC issued 04, 2014 A



05-E4B, 05-E4BG SERIES, WSM

ENGINE

item Factory Specification Allowable Limit
Idle Gear
* |dle Gear 1 Side Clearance 0.20to 0.51 mm 0.80 mm
0.0079 to 0.020 in. 0.031in.
* Idle Gear 2 Side Clearance 0.20 t0 0.51 mm 0.80 mm
0.0079 to 0.020 in. 0.031in.
Camshaft Side Clearance 0.070 to 0.22 mm 0.30 mm
0.0028 to 0.0086 in. 0.012in.
Alignment - 0.01 mm
0.0004 in.
Cam Height Intake 28.80 mm 28.75 mm
1.134in. 1.132in.
Exhaust 29.00 mm 28.95 mm
1.142 in. 1.140 in.
Camshaft Journal to Cylinder Block Bore Qil Clearance 0.050 to 0.091 mm 0.15 mm
0.0020 to 0.0035 in. 0.0059 in.
» Camshaft Journal 0.D. 35.934 to 35.950 mm -
1.4148 to 1.4153 in.
* Cylinder Block Bore 1.D. 36.000 to 36.025 mm -
1.4174 to 1.4183 in.
Piston Pin Bore I.D. 22.000 to 22.013 mm 22.03 mm
0.86615 to 0.86665 in. 0.8673 in.
Piston Pin to Small End Bushing Clearance 0.014 to 0.038 mm 0.15 mm
0.00056 to 0.0014 in. 0.0059 in.
* Piston Pin 0.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 Top Ring 0.30 to 0.45 mm 1.25 mm
[D1005-E4B/E4BG] 0.012 t0 0.017 in. 0.0492 in.
Second Ring 0.30 to 0.45 mm 1.26 mm
0.012t0 0.017 in. 0.0492 in.
Oil Ring 0.25 to 0.45 mm 1.25 mm
0.0099 to 0.017 in. 0.0492 in.
Piston Ring Gap Top Ring 0.15t0 0.25 mm 1.20 mm
[D1105-E4B/E4BG] 0.0059 to 0.0098 in. 0.0472in.
[D1305-E4B/E4BG] Second Rin
g 0.40 to 0.55 mm 1.20 mm
[V1505-E4B/E4BC] 0.016 to 0.021 in. 0.0472 in.
Oil Ring 0.25 to 0.45 mm 1.25 mm
0.0099 to 0.017 in. 0.0492 in.
Piston Ring to Piston Ring Groove
» Second Ring Clearance 0.0850 to 0.122 mm 0.2 mm
0.00335 to 0.00480 in. 0.008 in.
+ OilRing Clearance 0.02 to 0.06 mm 0.15 mm
0.0008 to 0.002 in. 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.
Crankshatt to Crankshaft Bearing 1 Oil Clearance 0.0340to 0.114 mm 0.20 mm
[D1005-E4B/E4BG] 0.00134 to 0.00448 in. 0.0079 in.
[D1105-E4B/E4BG]
[V1505-E4B/E4BG]
¢ Crankshaft 0.D. 47.934 to 47.950 mm -
1.8872 to 1.8877 in.
+ Crankshaft Bearing 1 1.D. 47.984 to 48.048 mm -
1.8892 to 1.8916 in.
Crankshaft to Crankshaft Bearing 1 Oil Clearance 0.0340 to 0.119 mm 0.20 mm
[D1305-E4B/E4BG] 0.00134 to 0.00468 in. 0.0079 in.
* Crankshaft 0.D. 51.921 to 51.940 mm -
2.0442 to 2.0448 in.
* Crankshaft Bearing 1 1.D. 51.974 to 52.040 mm -
2.0463 to 2.0488 in.
Crankshaft to Crankshaft Bearing 2 Oil Clearance 0.034 to 0.095 mm 0.20 mm
[D1005-E4B/E4BG] 0.0014 to 0.0037 in. 0.0079 in.
[D1105-E4B/E4BG]
[V1505-E4B/E4BG]
* Crankshaft Journal 0.D. 47.934 to 47.950 mm -
1.8872to 1.8877 in.
* Crankshaft Bearing 2 1.D. 47.984 to 48.029 mm -
1.8892 to 1.8908 in.
Crankshaft to Crankshaft Bearing 2 Oil Clearance 0.0340 to 0.103 mm 0.20 mm
[D1305-E4B/E4BG] 0.00134 to 0.00405 in. 0.0079in.
* Crankshaft Journal O.D. 51.921 to 51.940 mm -
2.0442 to 2.0448 in.
* Crankshaft Bearing 2 1.D. 51.974 to 52.024 mm -
2.0463 to 2.0481 in.
Crankshatft to Crankshaft Bearing 3 Oil Clearance 0.0340 to 0.103 mm 0.20 mm
0.00134 to 0.00405 in. 0.0079 in.
« Crankshaft Journal O.D. 51.921 to 51.940 mm -
2.0442 t0 2.0448 in.
*» Crankshaft Bearing 3 1.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 0.20 mm
0.0012 to 0.0035 in. 0.0079 in.
 Crankpin 0.D. 39.959 to 39.975 mm -
1.5732to0 1.5738 in.
¢+ Crankpin Bearing 1.D. 40.040 to 40.050 mm - A\
1.5764 to 1.5767 in.
1-88

KiSC issued 04, 2014 A



05-E4B, 05-E4BG SERIES, WSM

ENGINE

Item Factory Specification Allowable Limit
Crankshatft Side Clearance 0.15t0 0.31 mm 0.50 mm
0.0059 to 0.012 in. 0.020 in.
Cylinder Liner 1.D. D1005-E4B/E4BG 76.000 to 76.019 mm 76.15 mm
2.9922 to 2.9928 in. 2.998 in.
D1105-E4B/E4BG 78.000 to 78.019 mm 78.15 mm
D1305-E4B/E4BG 3.0709 to 3.0716 in. 3.077in.
V1505-E4B/E4BG
Cylinder (Oversized) D1005-E4B/E4BG 76.500 to 76.519 mm 76.65 mm
3.0119 t0 3.0125 in. 3.018in.
D1105-E4B/E4BG 78.500 to 78.519 mm 78.65 mm
D1305-E4B/E4BG 3.0806 to 3.0912 in. 3.096 in.
V1505-E4B/E4BG
LUBRICATING SYSTEM
item Factory Specification Allowable Limit
Engine Oil Pressure At Idle Speed 68 kPa -
[D1005-E4B] 0.69 kgf/icm?
[D1105-E4B] 9.9 psi
[D1305-E4B]
[V1505-E4B] At Rated Speed 294 to 441 kPa 147 kPa
3.00 to 4.49 kgficm? 1.50 kgficm?
42.7 to 63.9 psi 21.3 psi
Engine Oil Pressure At Idle Speed - -
[D1005-E4BG]
[D1105-E4BG] At Rated Speed 245 to 392 kPa 147 kPa
[D1305-E4BG] 2.50 to 3.99 kgficm? 1.50 kgficm?
[V1505-E4BG] 35.6 to 56.8 psi 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 7.0t09.0mm/98 N -
028t00.35in./98 N
(10 kgf, 22 Ibf)
Thermostat Valve Opening 69.5t072.5°C -
Temperature 157.1 to 162.5 °F
(At Beginning)
Valve Opening 85 °C -
Temperature 185 °F
(Opened
Completely)
Radiator Cap Pressure Falling 10 seconds or more -
Time 88 — 59 kPa
0.89 — 0.61 kgffcm?
12 — 8.6 psi
Radiator Water Leakage No leak at specified -
Test Pressure pressure
1-89
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FUEL SYSTEM
Factory Specification Allowable Limit
Injection Pump
[D1005-E4B] Injection Timing 0.3011 to 0.3272 rad -
(3000 min™ (rpm)) (17.25 to 18.75 °)
before T.D.C.
Injection Timing 0.3360 to 0.3621 rad -
(3200 min™ (rpm)) (19.25 10 20.75 °)
before T.D.C.
[D1105-E4B]) Injection Timing 0.3011 to 0.3272 rad -
(3000 min™* (rpm)) (17.25t0 18.75 °)
before T.D.C.
[D1305-E4B] Injection Timing 0.2662 to 0.2923 rad -
(2600 min™ (rpm)) (15.25 to 16.75 °)
before T.D.C.
[V1505-E4B] Injection Timing 0.2313 to 0.2574 rad -
(2300 min™ (rpm)) (13.25t0 14.75 °)
before T.D.C.
[D1005-E4BG, D1105-E4BG] Injection Timing 0.2575 to 0.2836 rad -
(1800 min! (rpm)) (14.75 0 16.25 °)
before T.D.C.
[D1305-E4BG, V1505-E4BG] Injection Timing 0.2487 to 0.2748 rad -
(1800 min™ (rpm)) (14.25t0 15.75 °)
before T.D.C.
Pump Element Fuel Tightness - 13.73 MPa
140.0 kgficm?
1991 psi
Delivery Valve Fuel Tightness 10 seconds 5 seconds
13.73 - 1275 MPa | 13.73 — 12.75 MPa
140.0 — 130.1 kgffcm? 140.0 —
1991 — 1850 psi 130.1 kgflcm?
1991 — 1850 psi
Injection Nozzle Injection Pressure 13.73 to 14.70 MPa -
140.0 to 150.0 kgficm?
1992 to 2133 psi
Injection Nozzle Valve Seat Valve Seat When the pressure is -
Tightness 12.75 MPa
(130.0 kgflcm?,
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. -
09Q
Starter (Gear Reduction Type)
+ Commutator 0.D. 30.0 mm 29.0 mm
1.18in. 1.14in.
« Difference O.D. Less than 0.05 mm
0.02 mm 0.002 in.
0.0008 in.
+ Mica Undercut 0.50 to 0.80 mm 0.20 mm
0.020 to 0.031 in. 0.0079 in.
* Brush Length 16.0 mm 10.5 mm
0.630in. “0.413in.
Starter (Electromagnetic Drive Type)
o Commutator 0.D. 28.0 mm 27.0 mm
1.10in. 1.06 in.
« Difference 0.D. Less than 0.4 mm
0.05 mm 0.02in.
0.002 in.
¢ Mica Undercut 0.50 to 0.80 mm 0.20 mm
0.020 to 0.031 in. 0.0079 in.
« Brush Length 16.0 mm 10.5 mm
0.630in. 0.413in.
Alternator
 Stator Resistance Less than -
1.0Q
* Rotor Resistance 29Q -
» Slip Ring O.D. 14.4 mm 14.0 mm
0.567 in. 0.551 in.
* Brush Length 10.0 mm 8.4 mm
0.394 in. 0.33in.
Stop Solenoid
* Holding Coil Resistance Approx. -
16 Q
* Pulling Coil Resistance Approx. -
0.380Q
9Y1210784ENS0002US0
1-S11
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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 correct sequence and torque. /“\
9Y1210784ENS0003US0
[1] TIGHTENING TORQUES FOR GENERAL USE SCREWS, BOLTS
AND NUTS
If the tightening torque is not specified, refer to the table below for the none specified torques values.
Indication on
top of bolt O @ No-grade or 4T @ 7T
Indication on
top of nut @ @ No-grade or 4T
Unit N-m kgf-m Ibf-ft N-m kgf-m Ibf-ft
M6 7.91t09.3 0.80t0 0.95 58t06.8 9.81to11.2 | 1.00t01.15 | 7.24t08.31
M8 18 t0 20 1.8t02.1 13to 156 24 to 27 241028 18t0 20
M10 40 to 45 40t04.6 29t0 33 49 to 55 50t05.7 37to 41
M12 63to 72 64to7.4 47 to 53 78 to 80 7.9t09.2 58 to 66
9Y1210784ENS0004US0
)
-~
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AND NUTS

B NOTE

[2] TIGHTENING TORQUES FOR SPECIAL USE SCREWS, BOLTS

* For the screws, boits 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 Dimens on » N-m kgf-m Ibf-ft
Cylinder head cover screw
105 EabiEaBG, M7 x 1.0 7108 0.7100.9 5t06
V1505-E4B/E4BG]
?g,:'gggfé‘fgfei‘;’g; screw M8 x 1.0 9.81t0 11.2 1.00to 1.15 7.24108.31
Cylinder head screw M10 x 1.25 64 to 68 6.5t07.0 47 to 50
*Main bearing case screw 1 M8 x 1.25 30to 34 3.0to3.5 22 to0 25
*Main bearing case screw 2 M9 x 1.25 49to 53 5.0to 55 371039
*Flywheel screw M10 x 1.25 54 to 58 55t06.0 40t0 43
*Connecting rod screw M8 x 1.0 42 to 46 42t04.7 311033
*Rocker arm bracket nut
D105 EaBiEane M7 x 1.0 221026 221027 1610 19
V1505-E4B/E4BG]
Eg;’gggfé’:glgfgg screw M7 x 1.0 221026 221027 16 t0 19
*Idle gear shaft screw M6 x 1.0 9.81t0 11.2 1.00to 1.15 7.24 t0 8.31
*Fan drive pulley screw M14x 1.5 236 to 245 24.0t025.0 174 to 180
Bearing case cover mounting screw M6 x 1.0 10.8t0 12.2 1.10t0 1.25 7.96t09.04
Glow plug M8 x 1.0 7.9t0 14 0.80to 1.5 58t010
Nozzle holder assembly M20 x 1.5 49 to 68 50to7.0 37 to 50
Nozzle holder - 3510 39 3.5t04.0 26t028
Oil pressure switch PT 1/8 15t0 19 1.5t02.0 11014
Injection pipe retaining nut M12x 1.5 25t0 34 25t03.5 18t0 25
?S‘;eﬁ’gl"“NVO’fp:eg\t:E“Tngg’gg) M12 x 1.5 20 to 24 2.0t025 1510 18
?S‘;‘*rir:mo’fp:bg:ig{’]gé‘g’:) M12x 1.5 3510 39 3.5t04.0 26 10 28
Starter's B terminal nut M8 5.88to0 11.8 0.600 to 1.20 4.34108.70
Alternator’s pulley nut - 58.4 t0 78.9 5.95 to 8.05 43.1t0 58.2
Drain plug with copper gasket M12 x 1.25 33t0 37 3.3t03.8 24 to 27
Drain plug with rubber coated gasket M22 x 1.5 45to 53 45t056.5 33t0 39
9Y1210784ENS0005US0
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4. CHECKING, DISASSEMBLING AND SERVICING
[11 CHECKING AND ADJUSTING

(1) Engine Body

Compression Pressure

Run the engine until it is warmed 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 (07809-31301)

. 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.
If the 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 %.

D1005-E4B/ | Factory 3.73t0 4.11 MPa
E4BG specifica- | 38.0 to 42.0 kgffem?
D1105-E4B/ | tion 541 to 597 psi
Compression E4BG
ressure D1305-E4B/
P E4BG Allowable 232 g :gf,l?:mz
limit S
V1505-E4B/ 327 psi
E4BG
9Y1210784ENS0006USO

1-814

)

)

KiSC issued 04, 2014 A



05-E4B, 05-E4BG SERIES, WSM ENGINE

Valve Clearance

# IMPORTANT
e 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 “%" using a
feeler gauge.

4. If the clearance is not within the factory specifications, adjust
with the adjusting screw.

5. Then turn the fiywheel 6.28 rad (360 °), and align the "1TC"
mark (1) on the flywheel and alighment 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.
3 cylinder 4 cylinder
Adjustable Cylinder Location of Piston
IN. EX. IN. EX.
9Y1210012GES001A LI L A N
When No. 1 piston is at compressiontop | 2 * *
dead center 3 * *
4
1
2 * %
When No. 1 piston is at overlap position
3 * 4
4 * *
N 0.14510 0.185 mm
Valve clearance Factory specification 0.00571 to 0.00728 in.

B 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) "MTC" Mark (2) Alignment Mark
9Y1210784ENS0007US0
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(2) Lubricating System

3GFABAB1P056A

(3) Cooling System

ENGINE
Engine Qil Pressure
1. Remove the engine oil pressure switch, and set an oil pressure
tester.
2. Start the engine. After warming 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
« Qil filter cartridge clogged
+ Qil gallery clogged
» Excessive oil clearance
* Foreign matter in the relief valve
. 49kPa
Atidle Allowable
A 0.50 kgficm?
speed limit 7.1 psi
Factory 197 to 441 kPa
Engine oil pressure specifica- | 2.00 to 4.50 kgficm?
Atrated | tion 28.510 64.0 psi
speed 147 kPa
‘g;"':;wa”e 1.50 kgficm?
21.3 psi

(When reassembling)

After checking the engine oil pressure, tighten the engine oil
pressure switch to the specified torque.

Tightening torque Oil pressure switch

150 19N'm
1.5t0 2.0 kgf-m
11 to 14 [bf-ft

3EEABAB1P0178B

9Y1210784ENS0008USO

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).

If the measurement is not within the factory specifications,
loosen the alternator mounting screws and relocate the
alternator to adjust.

Deflection (A} Factory specification

7.0t0 9.0 mm
0.28 to 0.35in.

(A) Deflection

9Y1210784GEG00140S0

1-816
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ENGINE
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Fan Belt Damage and Wear

(B)
SEEABAB1PO19B
(A (8)
3EEABAB1P018A

A CAUTION

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
9Y1210784GEG0015US0

* 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.

3TAAAAB1POG0A

3EEABAB1P161B

9Y1210784ENS0009US0
Radiator Cap Air Leakage

1. Set a radiator tester (1) and an adaptor (2) on the radiator cap.

2. Apply the specified pressure 88 kPa (0.89 kgficm?, 12 psi), and
measure the time for the pressure to fall to 59 kPa (0.61 kgf/cm?,
8.6 psi).

3. If the measurement is less than the factory specification,
replace the radiator cap.

More than 10 seconds
for pressure fall
Pressure falling time Factory specification 88 — 59 kPa

(0.89 — 0.61 kgffem?,
12 — 8.6 psi)

(1) Radiator Tester (2) Adaptor
9Y1210784ENS0010USO

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 No leak at specified

test pressure Fectory specification pressure
H 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
9Y1210784ENS0011USO
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SEEABAB1P160A

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 " 69.5t072.5°C
opening temperature | Factony specification | 457 445 162 5 °F
Temperature at which 85°C
thermostat completely Factory specification 185 °F
opens
9Y1210784ENS00120S0
1-818
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(4) Fuel System

(" @)

ijtc 1|0

9Y1210012GES001B

/W\ =

IR

ENGINE
Injection Timing
1. Remove the injection pipes.
2. Remove the engine stop solenoid.
3. Turn 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 fiywheel 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

4)

[5)5= (6)== (n—(8)==3]

3EEAEAEOPQO1A

timing.

7. 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.

8. If injection timing is out of adjustment, readjust the timing with

shims.
o 0.3011 10 0.3272 rad
Injection timing o
(3000 min rmon) D1005-E4B (718%5 to 18.75 °) before
o 0.3360 to 0.3621 rad
Injection timing D1005-E4B | (19.25t0 20.75 °) before
(3200 min™'(rpm))
TD.C.
— 0.3011 t0 0.3272 rad
Injection timing g o
(3000 min o) D1105-E4B %%5 to 18.75 *) before
. Factory 0.2662 to 0.2923 rad
"Z‘Jggg‘::.:_,";'"i’n» specifica- | D1305-E4B | (15.25 to 16.75 °) before
( in”(p tion TD.C.
S 0.2313 10 0.2574 rad
Injection timing g o
(2500 min o) V1505-E4B (T1 3.%5 10 14.75 *) before
o 257510 0.
Injection timing D1505-E48G, ?1‘;’;57 55 t:;’ 1062::?) ':gfore
(1800 min™'(rpm)) pitosEapa | {27010 15
Injection timing D1305-E4BG, ?1'244.‘,857 t?ff;’: ?{:g,o,e
(1800 min*(rpm)) visos-E4pG | (1200015

(1) Timing Line

(2) Alignment Mark

(3) Delivery Vaive Holder

(4) Shim (Soft Metal Gasket Shim)

1-819

(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)

H NOTE

* The liquid gasket 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.

9¥1210784GEG0032US0

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.)

Set the speed control lever to the maximum speed position.
Run the starter to increase the pressure.

If the pressure can not reach the allowable limit, replace the
pump with new one or repair with a Kubota-authorized pump
service shop.

ioyvien

13.73 MPa
Allowable limit 140.0 kgffcm?
1991 psi

Fuel tightness of pump
element

H 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 (3) Protection Cover for Jetted Fuel
(2) Injection Nozzle
9Y1210784ENS0013U0S0

1-820
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ENGINE

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.

(b)

3EEABAB1P037A

Fuel Tightness of Delivery Valve

BN =

oo,

Remove the engine stop solenoid.

Remove the injection pipes and glow plugs.

Set a pressure tester to the fuel injection pump.

Install the injection nozzle (2) jetted with the proper injection
pressure to the injection pump pressure tester (1).

Run the starter to increase the pressure.

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).

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).

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).

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 1991 — 1850 psi
valve 5 seconds

10 seconds
13.73 — 12.75 MPa

Factory specification 140.0 — 130.1 kgflcm?

13.73 — 12.75 MPa
140.0 — 130.1 kgflem?
1991 — 1850 psi

Allowable limit

(1
@)

NOTE

Never try to disassemble the injection pump assembly. For
repairs, you are strongly requested to contact a
Kubotaauthorized pump service shop.

Injection Pump Pressure Tester (3) Protection Cover for Jetted Fuel
Injection Nozzle

9Y1210784ENS0014US0

9Y1210784ENS0015US0

Nozzle Spraying Condition

1.

2.
(a)

Set the injection nozzle to a nozzle tester, and check the nozzle
spraying condition.
If the spraying condition is damaged, replace the nozzle piece.
Good (b) Bad

9¥1210784GEG0029US0

1-821
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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)

13.73 t0 14.70 MPa
Fuel injection pressure Factory specification 140.0 to 150.0 kgficm?
1992 to 2133 psi
(1) Adjusting Washer
9Y1210784ENS0016US0
3EEABAB1P171B
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. If any fuel leak is found, replace the nozzle piece.
No fuel leak at
. N 12.75 MPa
Valve seat tightness Factory specification 130.0 kgffem?
1849 psi
3TLABABIPO41A 9Y1210784GEG0031US0
! ‘
1-822
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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.
35t0 39 N-m
Nozzle holder 3.5t0 4.0 kgf-m
26 to 28 [bf-ft
Overflow pipe retaining nut g%t:’oz;;';g}m
ortening (Serial No.: below BTZ999) 1510 18 Ibf-f
ightening torque
Overflow pipe retaining nut g%‘;?foNl;g}.m
3EEABAB1P171A (Serial No.: above BUOGO1) 26 10 28 Ibf-Rt
4910 68 N-m
Nozzle holder assembly 5.0t0 7.0 kgf-m
36 to 50 Ibf-ft

(1) Nozzle Holder
(2) Adjusting Washer
(3) Nozzle Spring
(4) Push Rod

(5) Electrical System

A CAUTION

(5) Distance Piece
(6) Nozzle Piece
(7) Nozzle Retaining Nut

9Y1210784ENS00170S0

* 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. If you 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.
B IMPORTANT

 |f 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.

0 Battery Voltage

terminals.

1. Stop the engine.
2. Measure the voltage with a circuit tester between the battery

9Y1210784ENS0018US0

3. Ifthe battery voltage is less than the factory specification, check
the battery specific gravity and recharge the battery.

|Emery voltage

I Factory specification | More than 12V |

(1) Positive Terminal
3EEAEAC1P031A

1-823

(2) Negative Terminal

9Y1210784ENS0019US0
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ENGINE

9Y1200165ENS071A

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 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. |f 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 formula below:

— Specific gravity at 20 °C = Measured value + 0.0007 x
(electrolyte temperature —20 °C)

- Specific gravity at 68 °F = Measured value + 0.0004 x
(electrolyte temperature —68 °F)

Specific Gravity State of Charge
1.260 Sp. Gr. 100 % Charged
1.230 Sp. Gr. 75 % Charged
1.200 Sp. Gr. 50 % Charged
1.170 Sp. Gr. 25 % Charged
1.140 Sp. Gr. Very Little Useful Capacity
1.110 Sp. Gr. Discharged

At an electrolyte temperature of 20 °C (68 °F)
9Y1210784GEG0025US0

Motor Test

A CAUTION

» Secure the starter to prevent it from jumping up and down
while testing the motor.
Disconnect the battery negative cable from the battery.
Disconnect the battery positive cable from the battery.
Disconnect the leads from the starter B terminal.
Remove the starter from the engine.
Connect a jumper lead from the starter C terminal (1) to the
battery positive terminal (2).
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.
B NOTE
* B terminal: It is the terminal which connects the cable from
the battery to the starter.
« Cterminal: It is the terminal which connects the cable from
the motor to the magnet switch.

abhwONS

o

(1) C Temminal [A] Electromagnetic Drive Type
(2) Positive Terminal [B] Planetary Gear Reduction Type
(3) Negative Terminal

9Y1210784ENS0020US0O

1-824
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[A] 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 terminal (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 pinion gear does not pop out, the magnetic switch is
failure.
Repair or replace the starter.

B 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 [A] Electromagnetic Drive Type

(2) Positive Terminal [B] Planetary Gear Reduction Type
(3) Negative Terminal

9Y1210784ENS0021US0D

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) C Terminal [A] Electromagnetic Drive Type
(2) B Terminal [B] Gear Reduction Type
9Y1210784ENS0022US0
3EJABAA1P053B
1-825
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3TMABABSPO12A

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.

B 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.

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 g 13.8to 14.8Vat25°C
load Factory specification (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
terminal and the engine body.

2. Ifthe voltage differs from the battery voltage, the wiring harness
or main switch is faulty. P

Main switch key at GLOW

Vailage (or PREHEAT)

Approx. battery voltage

9Y1210784ENS0024050

Glow Plug Continuity

1. Remove the glow plug.

2. Measure the resistance with a circuit tester between the glow
plug terminal and the glow plug housing.

3. If the factory specification is not indicated, glow plug is faulty.

I Resistance Factory specification | Approx. 0.9 Q

9Y1210784ENS0025U080

1-S26
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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.

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 tun on the switch (4), the plunger

pull into the solenoid bedy and it keep in holding position after

turn off the switch (4).

if the plunger is not attracted, the engine stop solenoid is faulty.

@ IMPORTANT

* Never apply the current for pulling coil more than two
seconds when inspecting.

w

N

(1) Connector P: Terminal for Pulling Coil
(2) Battery H: Terminal for Holding Coil
(3) Switch for Holding Coil
(4) Switch for Pulling Coil

9Y1210784ENS0026USO

[2] DISASSEMBLING AND ASSEMBLING

(1) Draining Oil and Coolant

(2) External Components

®

3EEAEAC1P054A

Draining Oil and Coolant

A 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.

1. Prepare a bucket. Open the drain valve to drain coolant.
2. Prepare an oil pan. Remove the drain plug to drain engine oil in
the pan.

9Y1210784ENS0027USO

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.

B IMPORTANT
» After reassembling the fan belt, be sure to adjust the fan
belt tension.

(1) Alternator (3) Starter
(2) Fan Belt

9Y1210784ENS0029US0

1-827
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(3) Cylinder Head and Valve
[A] RN Cylinder Head Cover

ENGINE

2. Remove the cylinder head cover screw (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]
7t08N-m
Tightening torque Cylinder head cover screw | 0.7 to 0.9 kgf:m
5 to 6 Ibf-ft

[B] () — @) @) [D1305-E4B/E4BG]

9.81to 11.2N-m
Tightening torque Cylinder head cover screw | 1.00to 1.15 kgf-m
7.24 to 8.31 Ibf-ft

(1) Breather Hose [A] D1005-E4B/E4BG,
(2) Cylinder Head Cover Screw D1105-E4B/E4BG,
(3) Cylinder Head Cover V1505-E4B/E4ABG
[B] D1305-E4B/E4BG
9Y1210784ENS0030US0
@ Injection Pipes

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.

25t0 34 N'm
Tightening torque Injection pipe retaining nut | 2.5to 3.5 kgf-m
18 to 25 Ibf-ft
3GFABAB1P014D (1) Pipe Clamp (2) Injection Pipe
9Y1210784ENS0031US0

1-528
KiSC issued 04, 2014 A

1. Disconnect the breather hose (1). =



05-E4B, 05-E4BG SERIES, WSM

ENGINE

0 K
(5) 1
(6)
3TAAAAD1P026A
(1)
1 @
! )
} 4)
3EEABAB1P061A

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 20to 24 N'm
(Serial No.: betow BTZ9gg) | 2010 2:5 kafm
. 15 to 18 Ibf-ft
Overflow pipe retaining nut g?fosfoN.;;. m
. (Serial No.: above BU0CO1) 26 o 28 Ibf-ft
Tightening torque
49t0 68 N-m
Nozzle holder assembly 5.0to 7.0 kgf-m
37 to 50 Ibf-ft
791014 N'm
Glow plug 0.80 to 1.5 kgf-m
5.8 to 10 Ibf-ft
(1) Overflow Pipe (4) Nozzle Holder Assembly
(2) Lead (5) Copper Gasket
(3) Glow Plug (6) Heat Seal
9Y1210784ENS00320S0

Nozzle Heat Seal Service Removal Procedure

B IMPORTANT
¢ Use a plus (phillips 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, |f 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 (3) Injection Nozzle Gasket
(2) Nozzle Holder (4) Heat Seal
9Y1210784ENS0033US0
1-829
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Rocker Arm and Push Rod
1. Remove the rocker arm bracket screws / nuts.
2. Detach the rocker arm 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.
B IMPORTANT
» After installing the rocker arm, be sure to adjust the valve
clearance.
[D1005-E4B/E4BG, D1105-E4B/E4BG, V1505-E4B/E4BG]
221026 N-m
Tightening torque Rocker arm bracket nut 2210 2.7 kgf-m
16 to 19 Ibf-f
[D1305-E4B/E4BG]
221026 N'm
Tightening torque Rocker arm bracket screw | 2.2 to 2.7 kgf-m
16 to 19 [bf-ft
(1) Rocker Arm Assembly [A] D1005-E4B/E4BG,
(2) Push Rod D1105-E4B/E4BG,
(3) Tappet V1505-E4B/E4BG
[B] D1305-E4B/E4BG
9Y1210784ENS0034US0
|_— (<))
% ~
3EEABAB1P062A
1-S30
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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.

(A) + Install the cylinder head, using care not to damage the gasket.

« After applying engine oil to the thread of screws, tighten them in

@ (o] Ob oggk several steps and specified sequence "a" to "n" or "r".

ot
bo°b0%0 B NOTE . o
Om? Qe o@O ol * Do not use O-ring on the pin pipe.

Uol Qoa Oh * Itis 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
( On Ot Oec OR} 47 to 50 Ibf-ft
Or Oj Ob O o
00 00 00 2) ] (1) Clamp (A) 3 Cylinder
Op

0q° 0Oj-~° a2 hL (2) Return Pipe (B) 4 Cylinder
k-)Om QOGOL)Od (o] (3) Pin Pipe norrto a: To Loosen
3GFABAB1P017D

(8)

ato norr: To Tighten
9Y1210784ENSQ035US0

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.
B IMPORTANT
* Do not change the combination of tappet and tappet guide.

N
3GFABAB1P019A (1) Tappet

9Y1210784ENS0036US0O

1-S31 o
KiSC issued 04, 2014 A



05-E4B, 05-E4BG SERIES, WSM

ENGINE

3GLAAAE1POOSA @

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.
B IMPORTANT
* Don't change the combination of valve and vaive guide.

@
®

(4)

(1) Valve Spring Replacer (5) Valve Spring
(2) Valve Cap (6) Valve Stem Seal
(3) Valve Spring Collet (7) Valve
(4) Valve Spring Retainer
9Y1210784ENS0037US0
Thermostat Assembly
1. Remove the thermostat cover mounting screws (1), and remove
the thermostat cover (2).

2. Remove the thermostat assembly (4).
(When reassembling)
» Apply a liquid gasket (Three Bond 1215 or equivalent) only at
the thermostat cover side of the gasket (3).

(1) Thermostat Cover Mounting Screw (3) Thermostat Cover Gasket
(2) Thermostat Cover (4) Thermostat Assembly

9Y1210784ENS0038USO ﬂ\

(4) Gear Case and Timing Gears

Qil Pan and Qil Strainer (for Extended Oil Pan)

1. Remove the oil pan mounting screws.
2. Remove the